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OW THAT THE CYCLOPEDIA OF AMERICAN HORTICULTURE
is completed, it is due the reader that some information be given him

of the methods by which it has been made and of the resources that

have been at command. It is due to the Editor that he be allowed to

state his own point of view in respect to the meaning of the work.

These remarks are made in no feeling of personal pride, for the writer

is keenly aware of the many shortcomings of the book; but they may
acquaint the reader with some of the difficulties with which such work

is attended, and they may be suggestive to those who may desire to prosecute similar

studies.

RETROSPECT
THE PROJECT

The most difficult part of the making of a cyclopedia is to project it. Its scope

and point of view must be determined before a stroke of actual work is done. This

much done, the remainder is labor rather than difficulty. The lay-out of the enter-

prise cannot be made in a day. It is a matter of slow growth. One must have a

mental picture of the entire field and must calculate the resources. The plan once

perfected, it remains only to work out detail after detail, taking up the tasks as they

come, not caring nor even daring to look forward to the work that piles mountain high

farther down the alphabet.

So far as the Cyclopedia of American Horticulture is concerned, the Editor had

resolved and reviewed the enterprise for more than ten years. The first suggestion

was a vague idea that a comprehensive work was needed. There were several hundred

special works on American horticulture. Some subjects were well worked ; others

were untouched. There was no means of determining the extent of our wealth in

cultivated plants. There were no suggestions, even, as to what that wealth might be.

No survey had been made. Only a full inventory can tell us whether we are rich or

poor ; it gives us a scale by which to measure progress.

The first tangible result of this desire for some comprehensive view of American
horticulture was the publication of "Annals of Horticulture for 1889." Some years

before this time an endeavor had been made to interest a publisher in the project,

but without success. This annual volume was designed to be "a witness of passing

events and a record of progress." Five years these annual volumes were issued, the

last one containing a summary sketch of horticulture at the World's Fair, at which

was made the greatest single effort to display our horticultural achievements and
possibilities. In these annual volumes all the new plants and tools and movements
of the year were intended to be recorded. Special investigations were made for

some of the volumes. The issue for 1889 contained a list of all the kitchen-garden

vegetables sold in North America in that year ; that for 1891 contained a census

of all the native plants which had been introduced into cultivation, showing that

2,416 species had become known to the horticulturist in Europe or America, although

(v)
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many of these probably were not then in cultivation; that for 1892 made an annotated

inventory of the varieties of apples that had been and were in cultivation in North

America, showing that 878 varieties were actually offered for sale by American nur-

serymen in that year. But these volumes were isolated; they picked up the work
piece by piece. An inventory of the whole field, ci-iticallj' and laboriously made, was

needed before mere annals of yearly progress could signifj' much. We needed to know
our status; thereafter chronicles would have a meaning.

From 1893, attention was given to the larger and comprehensive effort. A gar-

den herbarium had to be made, for there was none in the country. The first plant

had been put into this herbarium in 1889 ; it was a mere sprig of the greenhouse

shrub Boronia megasiigma . There are difficulties in making a garden herbarium :

there are no professional collectors and one cannot buy specimens ; manj' cultivated

plants are too valuable to allow of specimens to be made. This herbarium now has

more than 12,000 mounted specimens. Although small, nevertheless it has been in-

valuable. If it does not show nearly all the species, it shows the range of variation

in some, and thereby suggests what maj' take place in all. It also shows what is

actually cultivated under a given name, whether that name be correct or not.

Trial excursions were made into the evolution of various perplexed garden plants.

Some of these essays have been published. Out of these efforts grew the volume,

"Sketch of the Evolution of Our Native Fruits." The stud3' of garden plants is a

different subject from the study of wild plants. Mere descriptions are often of little

value. The plant may have been bred away from the description within a decade.

Specific descriptions of many of the common garden plants do not exist in books : the

plants are not species in the book sense.

American horticultural books must be collected, for the comprehensive work, if it

came, must contain American advice. One must know the range of New World ex-

perience and the occidental point of view. It has been the misfortune of many Ameri-

can writings that they have drawn too heavily from the experience of the Old World.

Once this was necessary, but now it is time to break away. Fiftj' authors have written

on viticulture in America, yet scarcely one has caught the spirit of the American grape-

growing. Nearly twenty years of collecting by the Editor has brought together the

completest library of Amei-ican horticultural books.

The details entering into any comprehensive cyclopedia of horticulture are astonish-

ing in number and variety. Consider some of the items: More than 10,000 species of

plants in cultivation; almost every important species phenomenallj^ variable, sometimes

running into thousands of forms; every species requiring its own soil and treatment,

and sometimes even minor varieties differing in these requirements; limitless differences

in soils and climates in onr great domain, everj- difference modifying the plants or their

requirements; a different ideal in plant-growing and plant-breeding in the mind of

everj^ good plant-grower; as many different kinds of experience as there are men; many
of these men not facile with the pen, although full of wholesome fact and experience;

the species described in books which deal with the four corners of the earth ; very few

botanists who have given much attention to the domestic flora.

It was desired that the Cyclopedia be new—brand-new from start to finish. The

illustrations were to be newly made ; the cultural suggestions written directly for the

occasion from American experience, and often presented from more than one point of

view ; few of the precedents of former cyclopedias to be followed ; all matters to be

worked up by experts and from sources as nearly as possible original. Of course it
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has been impossible to reach the ideals. There are limitations of expense and time as

well as of capability : for it is yet a question whether our new country is ready for such

a laborious work.

In America there has been but one cyclopedic work on horticulture, Henderson's

"Handbook of Plants," 1881; second edition, 1890. This is in one volume. The most

complete similar recent work in the English language is Nicholson's "Illustrated Dic-

tionary of Gardening," four volumes, 1881-87. It is the work of the talented ex-Curator

of the Royal Botanic Gardens at Kew, England. Mottet's French edition of Nicholson,

five volumes, 1892-99, is the largest modern cyclopedia of horticulture, and the only one

which excels in size the present American venture. Another popular English work in

one volume is Wright & Dewar's revision of "Johnson's Gardener's Dictionary," 1894.

Another recent French work, also in one volume, is Bois' "Dictionnaire d' Horticulture,"

1893-99, with colored pictures printed in the text. In German is Rumpler's "Illus-

triertes Gartenbau-Lexikon," in one volume, with a recent new edition; also Siebert &
Voss' "Vilmorin's Blumengartnere," one volume of text and one of plates, 1896, the

most critical of all similar works. In judging the American work, the reader must

bear in mind that there is really no critical horticultural -botanical writing in this coun-

try back of the present decade. The present Cyclopedia reflects the imperfection of our

literature as well as the shortcomings of the Editor.

//. THE OFFICE DETAILS

Before the actual writing was begun, other cyclopedias were searched for sugges-

tions of subjects to be inserted. Also, a card index was made to portraits of plants in

the leading horticultural and botanical serials, to descriptions of plants in current publi-

cations, to monographs, and to the names of leading horticultural varieties in some of

the lai-ger groups. This card index grew during the progress of the work, and it now
comprises about 35,000 cards.

The "trade lists" were also made. These lists were intended to afford a record of

the plants actually in cultivation in North America north of Mexico. Catalogues of

more than one hundred leading seedsmen, florists, and nnrserymen were cut up, and all

the information respecting the various genera pasted on yellow sheets of standard letter-

paper size. Thus, on one sheet, or one set of sheets, would be all the entries on Abies,

Bocconia, Saxifraga, and the like. On these "trade lists" were made notes respecting

pei'sons who are skilled in the culture of the particular plants, together with extracts

from letters, items of experience, and other incidental information. The name of the

catalogue from which the cuttings were made was preserved, in order that doubtful

questions might be traced. In special groups, it has been impossible to determine

just what species ai-e in cultivation because they are not all recorded in printed cata-

logues and they are known chiefly to a few fanciers or collectors. This limitation is

particularly apparent in orchids; also in such large special genera as Acacia and Eu-
calyptus. In such cases it is practically impossible to make complete lists, and it is

probably scarcely worth while to make the effort; but all the species that are generally

known are almost sure to have been recorded. Since the Cyclopedia is designed as a

permanent work of reference, mere horticultural varieties have been omitted, as a rule;

but an effort has been made to indicate the dominant t.vpes or I'aces, the evolution

of garden favorites, the good and bad "points" of important variations, and to sug-

gest possible lines of progress.
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These trade lists were "standardized " in order to determine tlie proper nomenclature

for the various entries; for Virgilia had to be brought forward to Cladrastis and Amian-
thium placed with Zj-gadeuiis. This preliminary work had to be done with care. It

necessitated, also, the adoption of some one work as a standard ; and the only work
which covered the field and answered other requirements is Index Kewensis. This work
has been followed in the main, although every contributor has been free to express his

own ideas of genera and species, and the recent monographs have been followed for

special groups.

The work for a whole letter—as the letter A—was laid out in advance. The gen-

eral theory was to assign every article to an authoritative writer. Articles that could not

be assigned, or for which no person would hold himself responsible, fell to the editors.

It therefore happened that many of the most critical puzzles fell to the office. On very

important subjects, two to six persons were asked to contribute. If these persons wrote

from experience, no effort was made to cause their statements to be uniform, although it

was desired that they should harmonize whenever possible. It was desired that the

work have personality, for this is vitality. In horticultural matters there is no final

opinion.

The articles have been written bj- busy men. Serious delays have resulted in

securing the manuscripts; and yet the Editor must express his gratification with the

general promptness of the contributors. With scarcely an exception, the collaborators

have seemed to feel a personal responsibility in the success of the undertaking. The

manuscripts have been much edited, yet they have not been copied. Not a single par-

cel is known to have been lost in the express or mails. The Cyclopedia has had a

patient printer. On all kinds and sizes of paper, and in every style of script, with

cabalistic editorial marks in pencil and^in inks of various colors, these manuscripts have

gone to the compositor. Returning from the printer, they have been sorted and filed,

and finally tied in bundles, in which condition they now constitute a part of the archives

of the Cyclopedia.

Usually the printer received copy for one letter at a time. In large letters, as C,

P, S, one section—as Ca, Po, St—comprised one sending, for it has been impossible to

keep far ahead of the compositors. When all the manuscript was received from the

various writers, es'clopedie works were consulted to see that no entries were omitted. The

titles of all entries were copied when the manuscripts went to the printer, and the entries

were checked off when they appeared in galleys and pages. Failui-e to check up entries

in the letter A resulted in the loss of the article "Aubrietia," and the plate had to be

recast in order to insert it.

The type-matter was first seen in "galleys" on green paper, with the cuts separate,

known in the office as "the long gi'een." Six proofs were received by the Editor, who

sent four or five of them to specialists on the various subjects. Every line in the work

has been read in the proof by experts. It requires from a week to ten days to get back

the proofs from the various readers. The matter is then made up into pages, and read

again. It is then cast, and the final proofs are placed on file. The galley proofs are gone

over several times by the Editor, aside from the regular reading, each time for a specific

purpose: once for alphabetic order of the entries; once for spelling of names; once for

accent marks; once for signatures to the articles; once for references to the cuts; once

for legends to the cuts; once for general style. A full page of the C.vclopedia contains

14,000 pieces of metal. The reader will be lenient when he finds a misplaced letter.

A clerk was employed to verify all references by hunting up the references themselves.
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In the "make-up" it is an inviolable rnle that wherever the book opens, an en-

graving will be seen. Adherence to this rule has made trouble in some cases. In one

instance it was necessary to have a new cut made after the forms were made up, and to

renumber the legends of more than one hundred pictures. The mechanical make-up

was in the hands of I. B. Kraybill, foreman of the composing-room of the Mt. Pleasant

Press, who gave the work loving and thoughtful care until, in the letter T, he was
called to lay down his labors. The Editor hopes that the reader will regard his memory
whenever the arrangement of the pictures is a source of satisfaction and pleasure.

The Cyclopedia has been edited in a room eighteen feet square, kindly allowed

for this use by Cornell University. In this room were two long tables, which

allowed of the disposition of manuscripts and pictures in delightful abandon;

the garden herbarium of Cornell University; and a large collection of books, mostly

loaned from the Library of Cornell University. Aside from monographs, botanical

manuals, local floras, horticultural handbooks, dictionaries, the following works were

on the shelves: Index Kewensis (intended to contain all species of flowering plants

down to 1885—about 125,000 names) ; Beutham and Hooker's Genera Plantarum
;

Eugler and Prantl's Natiirlichen Pflanzenfamilien
;

DeCandoIle's Prodromus (17 vol-

umes), and his Monographite Phanerogamarum (9 volumes thus far); the Kew List

of new species introduced into cultivation between 1876 and 1896. Next in import-

ance were the periodicals, containing perhaps 50,000 pictures of plants, many of them

colored and mostly authentic. First rank must be accorded the peerless Curtis' Bo-

tanical Magazine, with its 125 volumes, containing over 7,600 colored plates. Edwards'

Botanical Register, Loddiges' Botanical Cabinet, L'Ulustration Horticole, Flore des

Serres, Paxton's Magazine, Revue Horticole and The Garden are extensive works

provided with colored plates, for details of which the reader maj" consult Vol. I, pp.

xvii and xviii. Less extended periodicals containing colored plates have been used,

as The Botanist by Maund, The Florist and Pomologist, Knowles & Westcott's Floral

Cabinet, Meehan's Monthly and an incomplete set of Gartenflora and Revue

d'Horticulture Beige. Of horticultural periodicals not containing colored plates, the

Gardeners' Chronicle is a great store of botanical knowledge, being published since

1841. It is full of botanical monographs of garden genera, and is a rich repository of

description of new species. A complete set of the Journal of Horticulture has been

available and all the pictures in its third series have been indexed. Of American

periodicals, Garden and Forest, American Gardening, American Florist, Florists'

Exchange, Florists' Review and Gardening have been very helpful.

The three most useful bibliographical works on botany have been Pritzel's Thesau-

rus, Jackson's Guide to the Literature of Botany, and the Catalogue of the Kew Library.

About two dozen cyclopedic works were thoi'oughh' examined and kept at hand for

various periods, as those of Nicholson, Mottet, Siebert and Voss; the Bois' Diction-

naire d'Horticulture, Johnson's Gardener's Dictionarj^ Paxton's Botanical Dictionary,

Riirapler's Illustriertes Gartenbau - Lexikon, Loudon's Encyclopffidia of Gardening,

Lindley and Moore's Treasury of Botany and various editions of the prototype of

all such undertakings,— Philip Miller's Gardener's Dictionary. The floras of foreign

countries have been as indispensable as those of America. Flora Capensis (4 vols, thus

far), Flora Australiensis (7 vols.) and the Flora of British India (7 vols.), have been

used the most. On European plants, Koch's Synopsis Florte Germanicse et Helveticaa,

Grenier & Gordon's Flore de France, Ledebour's Flora Rossica, and Bentham's
Illustrated Handbook of the British Flora, and others, have been constantly at hand.
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On Asiatic plants the following have been studied: Boissier's Flora Orientalis,

Post's Flora of Syria, Palestine and Sinai, Siebold and Zuccarini's Flora Japoniea,

Franchet & Savatier's Enumeratio Plantarum Japonicarum, Maximowiez's Diagnoses

Plantarum Asiaticarum and Diagnoses Plantarum JaponicEe, Bentham's Flora Hong-
kongensis, Forbes & Hemsley's Flora of China in vol. 23 of the Journal of the Linnean

Soc., Blanco's sumptuous Flora de Filipinas, Baker's Flora of Mauritius and the Sey-

chelles, and Hooker's Flora of British India.

The office force consisted of the Editor and Associate Editor, the latter giving all his

time to the work for four years. For a time, Alfred Rehder was employed at the Ar-

nold Arboretum, near Boston, to work on the hardy trees and shrubs. For two months
F. W. Barclay, a former student at the Massachusetts Agricultural College and now
gardener for C. A. Griscom, Haverford, Pennsylvania, joined the office at Ithaca, giving

most of his attention to herbaceous plants. Heinrich Hasselbring, graduate of Cornell

University and trained as a florist, joined the office force for a time, devoting his

attention mostly to orchids. No other writers have been emplo.yed otherwise than as

contributors. The Associate Editor has had particular charge of indexes, trade lists,

bibliographical matters, and editing of manuscripts. Aside from constructive and ad-

ministrative mattei's, the Editor has had special charge of illustrations, proof-reading,

arrangements with contributors and the make-up of the galleys into pages. He has

read every line of the work, much of it several times over. The Editor desires to

express his appreciation of the aid which the Associate Editor, Wilhelm Miller, has

rendered to him and to the Cyclopedia. With unbounded zeal, persistent industry and
painstaking thoroughness, he has given his best effort to the work from start to

finish.

The pictures have been made by a score and more of artists. With the exception of

the fifty half-tone full-page plates, they are all line drawings. The greater part of

these drawings have been made from the living plants or other objects. Many have

been drawn from photographs, of which a large collection was made. Some have

been composed from combined suggestions of authoritative prints, botanical specimens,

and other information. Some of the pictures are from the American Garden, having

been made for that journal in the j^ears 1890 to 1893, under the supervision of the

present Editor. These engravings passed into the hands of the J. Horace McFarland

Company, and by this company have been used for the present publishers. A
number of the cuts have been borrowed from the Cornell University Experiment

Station. Some of the illustrations are those used in the books in which the Editor is

interested and which are published by The Macmillan Company. The pictures are

intended to represent the average excellence of the plants, and, therefore, they are not

idealized. The artists who have made the largest number of illustrations directly for

the Cyclopedia are: Charles W. Furlong and W. C. Baker, Instructors in Drawing in

Cornell University; E. N. Fischer and C. H. L. Gebfert, Jamaica Plain, Mass., who had

access to the Arnold Arboretum; Miss H. A. Wood, Kingston, Jamaica, West Indies,

who has drawn tropical economic plants; G. R. ChamberlaiD, who has drawn manj'

plants, particularly annuals, in the gardens of Cornell University; Miss R. M.

Huntington, who had access to the gardens at Smith College, Northampton, Mass.;

Mrs. K. C. Davis and Miss Marie L. Robertson (now Mrs. B. M. Duggar) , then at Ithaca,

N. Y. The artistic work has been aided at almost every point by the personal interest

of J. Horace McFai-laud, proprietor of the Mt. Pleasant Press, Harrisburg, Pa., where

the type-setting and presswork have been done. Himself an expert photographer,
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Mr. McFai'land lias given freely of photographs and advice; and he has also overseen

the mechanical construction of the Cyclopedia with rare devotion and skill.

///. BOir A GEAWS IS WRITTEN UP

The method of writing up a genus differs with the various writers. The Editor

can speak only for himself, but the frequency with which persons ask for a specific

method of procedure suggests that a brief narrative may be useful to students.

The first question that arises when a new genus is to be written up is the num-
ber of species to be accounted for. The "trade list" and the card index are con-

sulted, and a list is made of all the species that are to be included in the account.

The writer first standardizes the names with Index Kewensis as a working basis,

and then consults some analytic account of the genus itself, as Bentham and

Hooker's Genera Plantarum, and Engler and Prantl's Natiirlicheu Pflanzenfamilien.

Herbarium specimens are examined. A characterization is made of the genus. All

available works are consulted for suggestions as to its horticultural and economic

importance.

Then follows the really important part of the undertaking—the accounting for

all the species. All monographs of the genus are consulted ; herbarium specimens

are studied in detail; horticultural cyclopedias and handbooks are searched for descrip-

tive notes of the species. Every effort is made to understand the species as a whole

before any one species is actuallj' described, for in this cyclopedia the species are com-

pared and contrasted, not arranged alphabetically. A key to all the species must be

outlined before the work of description can be undertaken. This means that every

species must be studied and properly classified. This making of the key or classifi-

cation comprises more than half the average work of writing up the various genera.

Cultivated plants come from many parts of the world. In many cases no single account

of the genus contains all the species. One or two species from outlying i-egions may
not fit into any scheme of classification made in the books. The desci-iptions of them

may be inadequate. Often a whole day will be spent in the endeavor to find characters

that will allow these outlying species to be included in a common key. Moreover,

botanical keys are often too minute and technical to be used in a horticultural work.

The key-scheme once made, the description of the species is drawn from every available

source;—from specimens and persoual experience when possible; from authoritative

monographs; from horticultural journals and treatises; from notes sent by correspond-

ents; from the information contained in trade catalogues. On doubtful points corre-

spondence is opened with persons who know the plants, particularly with those who
advertise the given kinds. The fulness of the descriptions will depend on how difficult

the plants are to distinguish anC. how important the group is to the cultivator. It has

been the custom with the Editor to work mostly with bare outlines at first, afterwards

filling in the matters of secondary and incidental importance from subsequent reading

and investigation. It has been the custom of the Associate Editor to devour and
digest all the incidentals, as well as the fundamentals, before beginning the writing.

In the editing of manuscripts, the first effort is to determine whether the author

has accounted for all the names in the trade. Too often the troublesome names have

been omitted, although he worked from lists sent from the Cyclopedia office. These

omitted names must be inserted, often necessitating the entire reconstruction of the

classificatory scheme. The second attention is given to the scheme itself, to see that it
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is properly coordinated or balanced; for a scheme is of no value unless the coordinate

parts are contrasts of similar characters. Yet the failure to coordinate the keys was

coininon, particularly in the earlier part of the work. For example, there ia no service

in the key that runs

A. Lvs. long-lanceolate, entire

AA. Fls. blue, in long i-acemes

and yet it has been constantly necessary to eliminate examples of this type. The third

effort in the editing of manuscripts is the revision of nomenclature, for uniformity in

this matter is of the utmost editorial importance. The fourth effort is to look up and

insert all references to portraits of the plants. Beyond these efforts, the editing of the

manuscripts had to do chieflj' with matters of literary form.

To the looker-on, the actual writing of the articles may appear to be the larger

part of the work. As a matter of fact, however, it has i-equired more labor to secure

articles from correspondents than it would have required to have written them ourselves.

This is not because correspondents have been negligent, but because of the inherent

difficulties of doing work at long range. The value of the material, however, is vastly

improved and broadened because of the number of persons who have been engaged

in preparing it. It is probable that two -thirds of the labor in preparing the Cyclo-

pedia has been of a character that is not directly productive of written articles,—as

correspondence, keeping of accounts, filing of material, securing illustrations, proof-

reading.

PROSPECT
The Editor hopes that this Cyclopedia will never be i-evised. If new issues are

called for, mere errors should be corrected; but beyond this, the plates should be left

as they are, for it is the purpose of the book to make a record of North American horti-

culture as it exists at the opening of the twentieth century. It is hoped that subsequent

progress may be recorded in annual supplemental volumes. It is planned to issue each

year a supplement of say 75 to 100 pages, in the same size of page as the present book,

with cumulative index, in paper covers; every five years these supplements may be com-

pleted into a volume. They should record the introductions of new plants and methods,

contain revisions of important genera, encourage historical studies, and make reviews of

the tendencies of plant culture in North America. The manuscript for the first two

proposed supplements is already prepared. The first is a complete key to all the fami-

lies and genera in the Cyclopedia, designed to enable the student to run down any

species that he may have in hand. It was hoped that this key could be printed as a

supplement to Volume IV, but the size of the volume forbids it. The second manu-
script is a bibliography of the North American book writings on horticulture. These

supplements are not definitely promised, but they will be made if there is sufficient

demand for them.

It may not be out of place for the Editor to indicate what he conceives to be the

most important features of the general plan of the Cyclopedia.

(1) The book repi-esents a living horticulture. It has attempted to account for the

species that are actually in cultivation in the country, rather than those that chance to

have been described or pictured in other cyclopedias or in periodical publications. The

best way of determining what plants are actually in cultivation is to make a list of
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those that are offered for sale within a space of ten or fifteen years, supplemented witli

lists submitted bj' actual cultivators. It is not the fact that these plants are bought and

sold that is important, but the fact that they are in cultivation at the pi-esent time in

this country. These lists give us a census of our horticultural resources. A species-

name which occurs in trade lists must be run down and inserted. Not knowingly

has any been omitted.

(2) The species are compared and contrasted, as well as described. In all genera

containing several species, kej's or classificatory schemes have been devised. This

makes it incumbent upon the writer that he understand each species, not merely copy

a description of it. It enables the reader to name the species he has in hand. It

is an analytic rather than a compilatory method. The reader will be surprised to know
how much labor the mere introduction of keys has added to the making of the book. It

has certainly more than doubled the labor. The Editor believes that he could make the

entire Cyclopedia in two years' time if all the species were to be arranged alphabetically

under the genus and without introductoi-y keys.

(3) The leading articles are signed with the name of the writer. Thereby is

responsibilitj' fixed and due credit given. The chief value of the signed article, how-

ever, is the fact that it gives personality to the writings and presents a wide range of

experience and achievement. It is singularly gratifying that horticulturists and botan-

ists have responded with the greatest good will to the i-epeated calls for help. Their

inspiration has saved the book. The botany of large and difficult groups has been

placed bodily in the hands of specialists. The number of contributors is large and has

grown with each volume. More than 450 persons have aided in the making of the

Cyclopedia. The great number of signed articles gives the work a somewhat hetero-

geneous character, and this maj' be considered by some persons to be a disadvantage;

but the Editor has not accepted the current idea that a cyclopedia must necessarily be

uniform and consistent in its treatment of various and unlike,subjects.

(4) The book is primarily a cyclopedia of horticulture, rather than of gardening.

It has endeavored to catch the large-area and commercial spirit of North Americau

plant culture, while still holding to the many and varied amateur interests. Not all

the entries are names of plants.

(5) It has attempted to represent plants as living and growing things that are

still undergoing evolution. It has tried to indicate the range and extent of variation,

rather than to treat plant-names as representing entities in nature. Whenever possible

it has been the purpose to suggest the general lines of evolution in the important

groups. This has introduced the historical method of treatment. Of course only the

merest touch can be had with these subjects, because knowledge of them is yet to

come; but it is hoped that the sympathetic reader will feel the drift of an evolutionary

motive.

Other points of view that seem to the Editor to be important are: The effort to

present a new set of horticultural pictures; to give biographies of persons who have

had an important influence on the trend of American horticultui-e ; to present geo-

graphical and historical subjects; to give special attention to tropical and subtropical

economic plants ; to cite freely references to literature.

It must be admitted that the foregoing categories are ideals. At all points, it is

feared, the accomplishment has fallen far short of the purpose. The Editor would

like to do the work all over again, so many are the improvements that might be made.

One must make a book in oi-der to learn how to make it. The work has grown as it
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has progressed. At first it was intended to make a three-volume cyclopedia, but before

the first volume was half written it was found that a fourth volume must be added in

order to present the subject adequately. The observant reader will discover that the

letter A is treated on the three-volume basis. The article "Apple" is wholly inade-

quate, but partial penance is done under "Pomology." The article "Asparagus" is

the first that began to feel the fuller and larger treatment. Whatever usefulness the

Cyclopedia may have has been rendered possible by the liberal policy of the publishers

with whom it has been a joy and an inspiration to work.

The actual writing on the Cyclopedia was begun in January, 1899. A year had

then been spent in making indexes and collecting data. The proof of the letter Z

was received December 31, 1901. On the 8th of January, 1902, the Cyclopedia office

was vacated. It was a sad parting. The pleasantest associations of a pleasant life had

come to a finish. We knew that it was a turning-point. Hundreds of books had be-

come familiar friends. We would never see them all together again. Like a child, the

Cyclopedia had grown. Like the mature youth, it had left us. It was no longer ours.

L. H. BAILEY.
Ithaca, New York,

January 11, 1902.



STATISTICS

I. The Number of Articles.

Total number of entries or articles, including
cross-references

:

Volume 1 1270
Volume II 1263
Volume III 659
Volume IV 1165

4357

II. The Number of Plants.

The number of genera described

:

Volume 1 820
Volume II 623
VoUime in 351
Volume IV 461

Total number of synonyms (in Italic type)

:

Volume 1 2440
Volume II 2104
Volume III 1243
Volume IV 1089

7482

Total number of species in supplementary lists

(in Italic type)

:

Volume 1 2.351

Volume II 864
Volume III 576
Volume IV 733

4524

Total number of Latin binomial and trinomial
plant names accounted for (approximate) 24434

Total number of species fully described (in

black-faced type)

:

Volume 1 2924
Volume II 2675
Volume III 1405
Volume IV 1789

8793

Total number of varieties (of species) of all

grades:

Volume 1 1187
Volume II 982
Volume III 628
Volume IV 838

3635

III. The Number of Species (in black -faced
type) Native to North America north
OF Mexico:

Volume I n08
Volume II 631
Volume III 416
Volume IV 704

2419

IV. The Dates of Publication:

Volume I February 14, 1900
Volume II Julv 18, 1900
Volume III April 23, 1901
Volume IV Febriiiiry 26, 1902

(xv)





COLLABORATORS

/. LIST OF CONTRIBUTORS TO THE CYCLOPEDIA

*The asterisk designates the contributors to the fourth volume. Many
md in other ways.

of the eontrihiitors hare also assisted in reading proofs

*Adams, Geo. E., Asst. Hoi-tioulturist, E. I.

Exp. Sta,., Kingston, B. I. (Rhode Island.

Blmliarh.)

*Adams, J. W., Nurseryman, Springfield, Mass.

(
Stephanandra. Viburnum

.

)

^Allen, C. L., Author of "Bulbs and Tuberous-

rooted Plants," Floral Park, N. Y. (Tiilipa.)

Ames, Oakes, Asst. Dir. Botanic Garden, and

Instructor in Botany in Harvard Univ., Cam-

bridge, Mass. {Several genera of orchids.)

Andrews, D. M., Nurseryman, Boulder, Colo.

{(Enotliera. Opuntia. Help on native western

plants, especially hardy cacti.)

Archdeacon & Co., Commission merchants. New
York, N. Y. {Mushroom.)

Arnold, Jr., Geo., Gai-dener (formerly grower

of aster seed), Kochester, N. Y. (China

Aster.)

Atkins, F. L., Florist, Rutherford, N. J. {Platij-

cerium.)

Atkinson, Geo. F., Prof, of Botany, Cornell

Univ., Ithaca, N. Y. (Mushroom.)

"Bal.mer, Prof. J. A., formerly Horticulturist,

Wash. Exp. Sta. [JTashington.)

*Barclay, F. W., Gardener, Haverford, Pa.

(Herhaceous Perennials, Rhcxia, Sanguinaria,

Silphium, Sisyrinchiutn, Sniilacina, Statice, and

many others, mostly hardy herhs.)

*Barker, Michael, Editor of "Gardening" and

"American Florist," Chicago, 111. {Solandra.

Vallota. Many suggestions.)

*Barnes, Charles R., Prof, of Plant Physiology,

Univ. of Chicago, Chicago, 111. {Fertilization.

Flower. Teratology. Has read jn-oofs of physio-

logical subjects
.

)

Barnes, William H., Secretary Kans. State

Hort. Soc, Topeka, Kans. (Kansas.)

*Bakron, Leonard, Editor "American Garden-

ing," New York, N. Y. (7fo.se.

)

Bayersdorfer, H., Dealer in florists' supplies,

Philadelphia, Pa. (Eoerlasting Flowers.)

*Beach, Prof. S. A., Horticulturist, N. Y. Exp.

Sta., Geneva, N. Y. (Corn. Thinning Fruit .)

Beadle, C. D., Botanist and horticulturist, Bilt-

more, N. C. (Bamboo.)

(xvi:

Beal, W. J., Prof, of Botany. Mich. Agric. Col-

lege, Agricultural College, Mich. (Grass. Has
read proofs of many genera of grasses.)

Beckert, Theo. F., Florist, Allegheny City, Pa.

(Bougainvillwa.)

''Berckmans, p. J., Pomologist and nurseryman,

Augusta, Ga. (Laicns for the South . Magnolia.

Melia. Michelia. Persimmon. Pomegranate.

Trees. Vines. Has read proof of many groups

of importance in the South.)

*Besset, Charles E., Prof, of Botany, Univ of

Nebr., Lincoln, Nebr. (Plant. Trees for the

Plains. Has read several articles on grasses and

native plants.)

Blair, Prof. J. C, Horticulturist, 111. Exp. Sta.,

Champaign, 111. (Greenhouse Glass. Illi-

nois .

)

*Brandegee, Mrs. Katharine, Botanist, editor of

Zoe, San Diego, Calif. (Several genera of

cacti, as Mammillaria, Melocactus, Pelecyphora,

Pereskia, Phyllocactus, Pilocercus, Rhipsalis.)

Brandegee, T. S., Botanist, San Diego, Calif.

(Nolina.)

*Braunton, Ernest, Landscape gardener, and

editor of "California Floriculturist," Los

Angeles, Calif. (Nerium, Palms, Phceni.x,

Pittosporum, Bichardia, Rose, Schinus, Trees,

Vines, and other plants cultivated in southern

California.)

*Bruckner, Nichol N., Dreer's Nursery, River

ton, N. J. (Ttie article "Fern." Many groups

of tender ferns. Selaginella.)

*BuDD, J. L., Prof. Emeritus of Horticultui'c,

Iowa Agric. Coll., Ames, la. (Roses for the

Prairie States. Has read proof of Iowa and of

articles on important fruits.)

*BuFFUM, Prof. B. C, Horticulturist, Wyo. Exp.

Sta., Laramie, Wyo. (Wyoming.)

BuRBANK, Luther, Plant-breeder, Santa Rosn,

Calif. (Nicotunia. Has read proofs of Gladi-

olus, etc.)

Burnette, Prof. P. H., Horticulturist, La. Exp.

Sta., Baton Rouge, La. (Louisiana.)

Burrill, T. J., Prof, of Botany and Horticulture,

Univ. of 111., Urbana, 111. (Protoplasm.)

\)
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BuTZ, Prof. Geo. C, Horticulturist, Pa. Exp.

Sta., State College, Pa. {Carnation. Peim-

syloania.)

*Cameron, Robert, Gardener, Botanic Garden of

Harvard Univ., Cambridge, Mass. (Various

articles and much help on rare plants. Alpinia,

Campanula, Echinocactus, Nemopliilu, Primula,

Bamonda, Urceolina, etc.

)

*Canning, Edward J., Gardener, Smith College,

Botanic Gardens, Northampton, Mass. (Many

articles and much help on rare and difficult

plants. Antlmrium. Echinocactus. Epiphyllum.

Gloxinia. Peat. Pmja. Soil. Stocks. Stove

Plants. Vines. Zingiber.)

*Card, Prof. Fred W., Horticulturist, R. I. Exp.

Sta. Kingston, R. I. (Nebraska. Botany and

culture of hush-fruits, as Amelanchier , Berberis,

Blackberry, Bujfalo Berry, Ciirrant, Loganberry,

Raspberry, Bibes. )

Clinkaberry, Henry T., Gardener, Trenton, N.

J. (Certain orchids, as Lwlia.)

*Clinton, L. a., Asst. Agriculturist, Cornell Exp.

Sta., Ithaca, N. Y. (Soy Bean. Sjjurry.)

*Close, C. p.. Horticulturist, Del. Exp. Sta. (for-

merly Horticulturist Utah Exp. Sta.), Newark,

Del. (Utah.)

Coates, Leonard, Fruit-grower, Napa, Calif.

(Olive. Orange. Mas helped on other fruits.)

CocKERELL, T. D. A., Entomologist, East Las

Vegas, N. M. (Neio Mexico.)

Collins, John S., Fruit-grower, Moorestown,

N.J. (Pear.)

*Conard, Henry S., Senior Fellow in Botany, Univ.

of Pa., Philadelphia, Pa. (Nympjhcea. Victoria.)

Cook, O. F., Botanist in charge of investigations

in Tropical Agriculture, Div. of Botany, U. S.

Dept. Agric, Washington, D. C. (Coffee. Pa-

ritium. Help on Porto Bico, Sechium, Zingiber,

and tropical plants.)

*Corbett, Prof. L. C, Horticulturist, Bureau of

Plant Industry, U. S. Dept. Agric, formerlj'

Horticulturist, W. Va. Exp. Sta., Morgantown,

W. Va. (Storage. West Virginia.)

*CouLSTON, Mrs. M. B., Formerly assistant editor

of "Garden and Forest," Ithaca, N. Y. (Va-

rious native plants. Stiles.)

Coulter, John M., Professor and Head of the

Dept. of Botany, Univ. of Chicago, "Chicago,

111. (Ecliinocactus .]

*CowELL, Prof. John F., Dir. Buffalo Botanic Gar-

den, West Seneca, N. Y. (Odontoglossuni.

Phormium. Bhus. Robiniu. Sambucus. Syni-

phoricarpos. Tilia.)

*CowEN, J. H., formerly Assistant in Horticulture,

Colo. Exp. Sta., died 1900. (Certain Golorada

plants, as Lepachys, Leucocrinum . Verbena.)

See personal note under "Verbena."

'^'Craig, John, Prof, of Extension Teaching in Ag-
ric, Cornell Univ., Ithaca, N. Y. (Canada.

Gooseberry. Kale. Kohlrabi. Pomology. Quince.

Rape. Spraying. Thinning Fruit.)

Craig, Robert, Florist, Philadelphia, Pa. (Aran-

caria. Ardisia. Godicemn.)

Craig, W. N., Gardener, North Easton, Mass.

(Muslirooni.)

Crandall, Prof. C. S., Div. of Forestry, U. S.

Dept. Agric, Washington, D. C. (Colo-

rado.)

*Cropp, Carl, Seedsman, Vaughan's Seed Store,

Chicago, 111. (Stocks.)

Culbeetson, H., El Cajon Packing Company, El

Cajon, Calif. (Peach.)

Cushman, E. H., Gladiolus specialist, Sylvania,

Ohio. (Gladiolus.)

*Darlington, E. D., Superintendent of Trials,

Fordhook Experimental Farm, Doylestown, Pa.

(Sweet Pea. Helped on Pea.)

Darlington, H. D. , Wholesale florist, specialist in

heaths and hard-wooded plants. Flushing, N.

Y. (Epacris. Leptosp>ermum. Pimelea. Has
read proof of many articles on hard-ivooded

plants )

*Davis, K. C, Horticulturist, W. Va. Exp. Sta.,

Morgantown, W^. Va. (All genera in Banuncu-

lacecE, e. g., Clematis, Nigella, Pceonia, Banun-

culus. Help on West Virginia.

)

*Davt, J. BuRTT, Asst. Botanist, Univ. of Calif.

Exp. Sta., Berkeley, Calif. (Trees and Vines of

Galifornia, various Myrtacece, and many importan t

suhtropical subjects, as Acacia, CalUstemon, Eu-

genia, Eucalyptus, Maytemis, Pittosporum, Psid-

ium, Bomneya, Scltinus, Sollya, Streptosolen

,

Tristania, Umbellularia, Washingtonia, Wind-

breaks, and others.)

*Dawson, Jackson, Gardener, Arnold Arboretum,

Jamaica Plain, Mass. (Base.

)

Dean, James, Florist, Bay Ridge, N. Y. (Nephrol-

epis.

)

Deane, Walter, Botanist, Cambridge, Mass.

(Herbarium. Has read many piroofs and helped

on various botanical problems.

)

Dewey, Lyster H., OfB.ce of Botanical Investiga-

tions, U. S. Dept. Agric, Washington, D. C.

(Mentha. Phytolacca.)

DoRNER, Fred, Carnation specialist, Lafayette,

Ind. (Carnation.)

*DoRSETT,P. H., Associate Physiologist and Pathol-

ogist, U. S. Dept. Agric, Washington, D. C.

( Violet )

Douglas, Thos. H., of R. Douglas' Sons, nursery-

men and specialists in conifers, Waukegan, III.

(Larix. Picea. Psejidotsuga.)

Drew, E. P., Manager Rocky River Nursery, Clif-

ton, Park, O. (Picea.)
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DUQGAE, B. M., Div. Veg. Phys. & Path., U. S

Dept.Agrie., Washington, D. C. {Photosi/nthe-

sis. Physiology of Plants. Pollen.)

Dunning, D. M., Amateui', Auburn, N. Y.

{Grapes under Glass.)

DuPUY, Louis, Wholesale florist and specialist in

hard-wooded plants, Whitestone, N. Y. {Erica.

Has read other articles on heath -lil'O plants.)

*Eaele, Prof. P. S., Botanist at N. Y., Botanical

Garden, Bronx Park, N. Y., formerly Horticul-

turist, Ala. Polytechnic Institute, Auburn, Ala.

{Alabama. Pacliiig. Storage.)

Eakle, Parker, Horticulturist, Roswell, N. M.

{New Mexico.)

*Egan, W. C, Amateur, Highland Park, 111. {Ere-

murus. Rose. Budheckia. Winter Protection.

Has helped on hardy plants.)

ElSELE, Jacob D., Manager of Dreer's Nursery,

Biverton, N. J. {Cordyline. Pandanus. Has
read proofs of several important suhjects )

Elliott, William H., Florist, Brighton, Mass.

{Aspiaragus plumosus.

)

Emery, S. M.,Dir. Mont. Exp. Sta., Manhattan,

Mont. {Montana.)

Endicott, John, Bulb - grower, Canton, Mass

{Littonia.)

Endicott, W. E., Teacher, Canton, Mass. {Achim-

enes. Acidantkera. Ixia. Has made important

corrections in many articles on, tulhs.)

*EvANS, J. C, Pres. Olden Fruit Co., Kansas City,

Mo. {Storage.)

Evans, Walter H., Office of Exp. Stations, U. S.

Dept. Agric, Washington, D. C. {Alaska.)

*Falconer, William, Supt. Bureau of Parks, Pitts-

burg, Pa. {Eomneya.)

*Fawcett, Wm., Director Dept. Public Gardens

and Plantations, Kingston, Jamaica. {The

article "Tropical Fruits;" also Cherimoya, Cin-

chona, Marmalade Plum, Egg Fruit, Mango,

Mangosteen, and others.

Fernow, Prof. B. E., Director College of Fores-

try, Cornell Univ., Ithaca, N. Y. {Conifers.

Forestry. Pine.)

Finlayson, Kenneth, Gardener, Brookline, Mass.

{Uiosma.)

Fletcher, Prof. S. W. , Horticulturist, Wash
Exp. Sta., Pullman, Wash. (Ipomcea and va-

rious other Convolvulacew. Helianthus and re-

lated genera. Nemophila. Nieremhergia. Nolana.

PolUnaHon.

)

Foord, J. A., Asst. in Dairy Husbandry, Cornell

Univ., Ithaca, N. Y. (New Hampshire.)

Pranceschi, Dr. F , Manager S. Calif. Acclima-

tizing Ass'n, Santa Barbara, Calif. {Bare

plants grown in S. Calif., as DasyUrion, Fla-

courtia, Fouqniera, Fiircrwa, Ha^ardia, Park-

insonia, etc. Has corrected many jiroofs.

Galloway, B. T,, Dir. of Bureau of Plant Indus-

try, U. S. Dept. Agric, Washington, D. C.

{Floriculture. Has read various important

articles, including Violet.

)

Gannett, Frank E., Editor, "The News," Ithaca,

N. Y. ; formerly Sec'y to President of 1he

U. S. Philippine Commission. {Pliilippine

Islands. )

Garcia, Prof. Fabian, Horticulturist New Mex.
Exp. Sta., Mesilla Park, N. M. {Neio Mexico).

Garfield, Chas. W., Horticulturist, Grand Rap-
ids, Mich. {Michigan.

)

Gerard, J. N., Amateur, Elizabeth, N. J. {Various

articles, especially on bulbous plants, as Crocus,

Iris, Muscari, Narcissus.)

Gillett, Edward, Nurseryman, Southwiek, Mass.

{Hardy Ferns. Liparis. Has read numeroKS

proofs on native plants, especially hardy orchids.)

*Gopp, Prof. E. S., Horticulturist, Wis. Exp. Sta.,

Madison, Wis. {Wisconsin.)

*GooD, Jessie M., Organizer, American League for

Civic Improvement, Springfield, O. ( Village

Improvement.)

Gould, H. P., Div. of Pomology, U. S. Dept.
^ Agric, Washington, D. C. {Brussels Sprouts.

Celeriac.)

Gould, Mrs. Thos., Petunia specialist, Ventura,

Calif. {Petunia.)

Green, Prof. S. B., Horticulturist, Minnesota,

Exp. Sta., St. Anthony Park, Minn. {Minne-

sota.)

Green, Wm. J. Horticulturist, Ohio Exp. Sta.,

Wooster, Ohio. {Ohio. Greenliouse sub-irriga-

tion.)

Greene, Edward L., Prof, of Botany, Catholic

Univ. of America, Washington, D. C. {Dodc-

catheon. Help on Viola.)

Greenlee, Miss Lennie, Bulb - grower. Garden

City, N. C. {Ixia.)

*Greinee, T., Specialist in Vegetables, La Salle,

N. Y. {Garden vegetables, as Artichoke, Aspara-

gus, Bean, Cress, Corn Salad, Kohlrabi, Lettuce,

Onion, Parsley, Parsnip, Rhubarb.),

*-Geey, Robert M., Gardener, North Easton, Mass.

{Numerous important orchid groups, as Cypripe-

diuni, Epidendrum, Lycaste, Maxillaria, Masde-
vallia, Odontoglossom, Oncidium, Orchid, Phalce-

nopsis, Saccolabium, Stanhopea, Zygopetalum.)

Groff, H. H., Gladiolus specialist, Simeoe, Ont.

( Gladiolus .)

GuRNEY, James, Gardener, Mo. Botanical Garden,

St. Louis, Mo. {Cacti.)

*Hale, J. H., Nurseryman and pomologist, South

Glastonbury, Conn. (Connecticut. Peach.

Storage.)

Halstbd, Prof. B. D., N. J. Exp. Sta., New
Brunswick, N. J. {Diseases. Fungus.)
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Hansen, Geo., Landscape Architect and botanist,

Berkeley, Calif. (Epidendruni.)

*Hansen, Prof. N. E., Horticulturist, S. Dak.

Exp. Sta., Brookings, S. Dak. [South Da-

kola. )

Harris, Frederick L., Gardener, Wellesley,

Mass. (Lisianthus. MediniUa.)

*Hakris, W., Supt. of Hope Gardens, Kingston,

Jamaica. (Certain tropical fruits, as Mammee
Apple, Persea, Pomelo, Tamarind, etc.)

Harris, W. K., Florist, Philadelphia, Pa. [Ficus

elastica. Help on Lilinin Harrisii.)

Harbison, C. S., Pres. Park and Forest Soe.

of Neb., York, Neb. (Psendotsuga.)

*Harshberger, J. W., Instructor in Botany, Univ.

of Penn., Philadelphia, Pa. {Bust. Sapro-

phyte. Scilla. Smut. Symbiosis.)

*Hart, J. H., Supt. Botanical Department, Trini-

dad, W. I. (Theohroma. Tropical Fruits.)

*HasselbrinCt, Heinrich, Asst. Pathologist, 111.

Exp. Sta., Urbana, 111. [Iris. The article

^^ Orchids," and botany of most orchid genera

from Gongora to Zygopetalum. Several acan-

thads, as Sckaueria and Thunbergia. Also

Must, and has helj^ed on plant diseases.)

Hastings, G. T., formerly Asst. in Botany, Cor-

nell Univ., Ithaca, N. Y. ; now Science Teacher,

Santiago, Chile. {Some tropical plants, as Ber-

ria, BerthoUetia. A feio grasses, as Hierochloc,

Holcus, Hordeum.)

*Hatfield, T. D., Gardener, Wellesley, Mass.

{Numerous and varied contributions, as Gesnera,

Gloxinia, Lachenalia, Leea, Macrosamia, (Enoth-

era, Oxalis, Pelargonium, Beinwardtia, Bhexia,

Bichardia, Rondeletia. Has read many proofs.

)

IIedriok, U.P., Asst. Prof, of Horticulture, Agri-

cultural College, Mich. (Evaporation of Fruit.

Prune. Help on Utah.)

*Heinz Co., H. J., Manufacturers of pickles and

canned goods, Pittsburg, Pa. (Tom.ato.)

Henderson & Co., Peter, Seedsmen, New York,

N. Y. {Bulbs. Eccremocarpus. PoUanthes. Much

help on proofs and many suggestions.)

Henderson, Prof. L. F., Botanist, Idaho Exp.

Sta., Moscow, Idaho. {Phacelia.)

Herrington, a., Gardener, Florham Farms,

Madison, N. J. {Chrysanthemum coccineum.

Hollyhock.

)

Hews, A. H., Manufacturer of earthenware.

North Cambridge, Mass. (Pots.)

*Hexamer, Dr. F. M., "American Agriculturist,"

New York, N. Y. (Several biograx>hical sketches,

as Fuller, Harris, Tburber.)

*HiCKS, G. H., late of U. S. Dept. Agric, Wash-

ington, D. C. (deceased). {Seed-testing.)

*HiCKS, Henry, Nurseryman, Westport, L. I. (Li-

giistrum . Transplan ting
.

)

HiGGiNS, J. E., Horticulturist and teacher, Hono-
lulu, H. T. (Hawaiian Islands.)

Hill, E. G., Florist, Richmond, lud. (Begonia.)

*Hitchcock, A. S., Agrostologist, U. S. Dept.

Agric, Washington D. C. {Host of the genera

of grasses from E to Z.)

Hollister, E. J., Celery cultivator, Holley,

Colo. {Celery.)

Hoopes, Josiah, Nurseryman, West Chester, Pa.

(Hedges.)

HoRSFORD, Fred H., Nurseryman, and specialist

in lilies, Charlotte, Vt. (Alpine Gardens.

Liliimi. Has read proof of many articles on

native plants and hardy herbaceous peren-

nials.)

*HiTEY, Robert, Amateur rosarian, Philadelphia,

Pa. (Ease.)

*HuNN, Charles E., Gardener, Cornell Exp. Sta.

Ithaca, N. Y. (Forcing of Vegetables. Mign-
onette. Strawberry.)

Huntley, Prof. F. A., Horticulturist, Idaho Exp.
Sta., Moscow, Idaho. (Idaho.)

*Hutchins, Rev. W. T., Sweet Pea specialist,

Springfield, Mass. (Sweet Pea.)

*IRISH, H. C, Horticulturist, Mo. Botanical Gar-

den, St. Louis, Mo. {Capsicum. Lactuca.

Pepper. Tetragonia.)

*.Ja00b Chas. W., & Allison, Importers, New
York, N. Y. {Raffia.)

*Jackson & Perkins Co., Nurserymen and spe-

cialists in Clematis, Newark, N. Y. {Clem-

atis. Bose.)

Jaenicke, Adolph, Manager propagating dept.,

J. L. Childs, Floral Park, N. Y. (Primula.)

Jepeers, a.. Editor "Cornucopia," Norfolk, Va.

(Kale. Potato.)

Jordan, A. T., Asst. Horticulturist, New Bruns-

wick, N. J. (New Jersey.)

"JuNGHANNS, R. L., San Juan, Porto Kico. (Be-

seda. Help on Mignonette.)

*Kains, M. G., Horticulturist, School of Practical

Agric. and Hort., Briar Cliff Manor, N. Y.

(Minor vegetables, as Horse-Badish, Okra and

Boguette. The article Siceet Herbs, also Sage,

Savory, Scurvy Grass, Tansy, and other sweet,

pot or medicinal herbs. Also Chicory, Ginseng

and Glycyrrhiza.)

Kearney, T. H., Div. of Veg. Phys. and Path.,

U. S. Dept. Agric, Washington, D. C. (Three

orchid genera, Grammangis, Grammatophyllum,

Habenaria.)

"•'Keller, J. B., Florist, Rochester, N. Y. (Many
groups of hardy herbaceous perennials. Article

on Herbaceous Perennials.

)

Kelsey, Harlan P., Nurseryman, Boston, Mass.

( North Carolina plants, as Galax, Leucothoe

and Paronychia. Help on proofs.)
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Kennedy, P. Beveridge, Horticulturist, Nev.

Exp. Sta., Eeno, Nev. (Many genera of grasses

in Vols. I and II. Begonia.)

Kekr, J. W., Nurseryman, Denton, Md. {Mary-

land. Help on Plum.)

KiFT, Robert, Florist, Philadelphia, Pa. (Cut-

flowers.)

Kinney, L. F., Horticulturist, Kingston, R. I.

(Celery.)

Knapp, S. a., Special commissioner U. S. Dept.

Agric, Lake Charles, La. (Pliilippine Islands.)

Lager & Hurrell, Orchid cultivators. Summit,

N. J. (Cattleya.)

Lager, John E., Orchid specialist. Summit, N. J.

( Oncidium.)

Lake, Prof. E. E., Horticulturist, Ore. Exp. Sta.,

Coi-vallis, Ore. (Oregon.)

Landreth, Burnet, Seedsman, Philadelphia,

Pa. (David Landreth.)

Lauman, G. N., Instructor in Hort., Cornell

Univ., Ithaca, N. Y. {Geranium. Impatiens.)

*Lb Moyne, F. J., Amateur in orchids, Chicago,

111. (Sohralia.)

Lewers, Ross, Fruit-grower, Franktown, Nev.

(Nevada.)

*Linton, S. H., Nurseryman, Des Moines, la.

{Mlmbarb.)

Lonsdale, Edwin, Florist, Wyndmoor, Chestnut

Hill, Philadelphia, Pa. (Conservatory.)

Lord & Burnham Co., Horticultural architects

and builders, Irvington- on -Hudson, N. Y.

( G-reenh ouse Construction

.

)

LoTHROP & Higgins, Dahlia specialists, East

Bridgewater, Mass. {Dahlia.)

Lyon, T. T., Pomologist, South Haven, Mich.

(Died 1900.) (Pear.)

*MacDougal, D. T., Dir. o£ the Laboratories,

N. Y. Botanical Garden, Bronx Park, N. Y.

{Sap. Transpiration.)

Macomber, J. T., Fruit-grower, Grand Isle, Vt.

(Peach.)

MacPherson, .James, Landscape gardener, Tren-

ton, N. J. (Euphorbia. Has read proofs of

several orchid genera.)

McFarland, J. Horace, Horticultural printer and

expert in photography, Harrisburg, Pa. (Bor-

der. Photography. Help on Mustrations.)

McKay, Prof. A. B., Horticulturist, Miss. Exp.

Sta., Agricultural College, Miss. (Potato.

Strawberry
.

)

McMillen, Robert, Wholesale grower of migno-

nette, Pearl River, N. Y. (Mignonette.)

McWiLLiAM, Geo., Gardener, Whitinsville, Mass.

(Dipladenia. Luculia.)

*Manning, J. Woodward, Landscape Architert,

Boston, Mass. (Pachysandra. Pyrethrum. Bho-

dodendron. Hardy herbs. Many proofs.)

^Manning, Wakken H., Landscape Architect,

Boston, Mass. (Herbaceous Perennials. Bock
Gardens.)

Mason, Prof. S. C, Dept. of Horticulture and
Forestry, Berea College, Berea, Ky. (Labeling.

Layering.)

Massey, Prof. W. F., Horticulturist, N. C. Exp.

Sta., Raleigh, N. C. (Fig. North Carolina.)

Mathews, Pro:. C. W , Horticulturist, Ky. Exp.
Sta., Lexington, Ky. (Kentucky.)

Mathews, F. Schuyler, Artist, Boston, Mass.

(Color.)

*Mathews, Wm., Florist and orchid grower, Utiea,

N. Y. (Various orchids, as Gongora, Grammato-
phyllum, lonopsis, Limatodes, Miltonia, Pholi-

dota, Selenipedium, Sophronitis. Has read

many proofs on orchids.

)

*May, John N., Wholesale florist, Summit, N. J_

(Bose. Help on florists' flowers.)

Maynard, Prof. S. T., Horticulturist, Mass.

Hatch. Exp. Sta., Amherst, Mass. (Mas-
sach-usetts.

)

Mead, T. L., Horticulturist, Oviedo, Fla. (Cri-

num. Orange. Has helped in matters of southern

horticulMire.)

*Meehan, Joseph, Nurseryman, Germantown,
Philadelphia, Pa. (Idesia. Toxylon.)

Meredith, A. P., Gardener, South Lancaster,

Mass. (Humea.)

*MiLLS, Rt. Rev. Edmund M. , Amateur rosarian,

Elmira, N. Y. (Rose.)

*MiscHE, Emil, Asst. to Olmsted Bros., Landscape
Architects, Brookline, Mass. (Quisc^ualis. Toxy-

lon.)

Moon, Samuel C, Nurseryman, Morrisville, Pa.

(Oak.)

Morrill, Roland, Fruit-grower, Benton Harbor,

Mich. {Peach.)

Morris, O. M., Horticulturist, Okla. Exp. Sta.,

Stillwater, Okla. (Indian Territory. Okla-

homa.)

*Mott, Jr., Samuel R., Manager of Genesee Fruit

Co.'s Freezing and Cold Storage Dept., Roch-
ester, N. Y. (Storage.)

*MuNS0N, T. v.. Nurseryman and grape hybridist,

Denison, Tex. ( Grape culture in the South

.

Texas.

)

*MrFNS0N, Prof. W. M., Horticulturist, Me. Exp.

Sta. , Orono, Me. (Maine. Vaccinium.)

*MuRRELL, Geo. E., Fruit-grower, Pontella, Va.

( Virginia.)

'Nehrling, H., Milwaukee, Wis. (Phoenix, Sabal,

Serencea, Taberncemontana, Tecoma, Thunbergia

and other plants cultivated in his garden at

Gotha, Fla.)

Newbury, H. E., Specialist in tuberose culture,

Magnolia, N. C. (Polianthes.)
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Newell, A. J., Gardenei-, Wellesley, Mass.

{Certain orchids, e.g., Odontoglossum.)

*New3IAN, J. S., Vice Dir. S. C. Exp. Sta.,

Clemson College, S. C. (South Carolina.)

^Norton, Prof. J. B. S., Pathologist Md. Exp.

Sta., College Park, Md. (Genera of Euphor-

hiacece. PJiyllauthus. Numerous "botanical

pussies.)

Ogston, Colin, Gardener, Kimball orehid collec-

tion, Rochester, N. Y. (Dendrobium
.

)

*OnvEK, G. W., Bureau of Plant Industry, U. S.

Dept. Agric, Washington, D. C. (Many

articles on palms, aroids, succidetits and rare

plants, and much help on proofs. Alstrosmeria.

Amaryllis. Nepentltes. Ochna. Pennisetum.

Petrea. Sarracenia.)

Olmsted, Jr., F. L., Landscape Architect, Brook-

line, Mass. (Parle. Help on Landscape and

Railroad Gardening.)

O'Maka, Patrick, of Peter Henderson & Co.,

New York, N. Y. (Potting. Has read various

important articles, suggested coyitributors and

given other aid.)

Orpet, Edward O., Gardener, So. Lancaster,

Mass. (Border. Cyclamen. Dlanthus, and

certain orchids.

)

Parsons, Jr., Samuel, Landscape architect. New
York, N. Y. (Lawn. Help on Park.)

Peacock, Lawrence K., Dahlia specialist, Atco,

N. J. (Dahlia.)

Pennock, F. M., Horticulturist, San Juan, Porto

Eieo. (Porto Bico.)

*Peterson, Wm. a., of the firm of P. S. Peterson

& Son, Nurserymen, Chicago, 111. (Pwonia.

Transplanting of large trees.)

*Pierce, Newton B., Pathologist Pacific Coast

Laboratory, Div. of Veg. Phys. and Path.,

U. S. Dept. Agric, Santa Ana, Calif. ( Walnut.)

*Pieters, a. J., Botanist in charge of Seed Labora-

tory, Bureau of Plant Industry, U. S. Dept.

Agric, Washington, D. C. (Seed Testing.)

Powell, Prof. G. Harold, Div. of Pomology,

U. S. Dept. Agric. .Washington, D. C. {Cherry.

Delaioare. Help on Peach, etc.)

Powell, George T., Dir. School of Practical Ag-
riculture and Horticulture, Briar Cliff Manor,

N. Y. (Pear. Has read proofs of other impor-

tant fruits.)

*Price, Prof. E. H., Horticulturist, Texas Exp.

Sta., College Station, Texas. (Texas.)

Prince, L.B., Pres. Board of Regents, New Mexico

Agric College, Santa Fe, N. M. (The article

"Prince.")

*PuRDY, Carl, Specialist in California bulbs, Ukiah,

Calif. ( California native plants, as Brodiwa,

Calochortus, Erythronium, Fritillaria, Strojjho-

Urion. Help on Lilium.)

Rane, F. W., Horticulturist and Prof, of Horti-

culture, N. H. College, Durham, N. H. (New
Hampshire.)

Rawson, Grove- p.. Florist, Elmira, N. Y. (Lan-

tana.)

Rawson, W. W., Seedsman and market-gardener,

Boston, Mass. (Cucumber. Lettuce.)

*Reasoner, E. N., Nurseryman and horticulturist,

Oneco, Fla. (Many articles, and much help on

extreme southern horticulture. Ceesalpinia. Co-

cos. Guava. Kumquat. Lemon. Lime. Mango.
Musa. Orange. Sabal. Tamariiulus .)

*Eehder, Alfred, Asst. at the Arnold Arboretum,

Jamaica Plain, Mass. [Botany and culture of

most of the hardy trees and shrubs. The article

"Trees.")

Roberts, Prof. I. P., Dir. College of Agric, Cor-

nell Univ., Ithaca, N. Y. (Drainage. Fertility.

Manure. Potato.)

Rolfs, Prof. P. H., Botanist, S. C. Exp. Sta.,

Clemson College, S. C. (Eggplant. Florida.

Okra. Onion. Pineapple.)

Rose, J. N., Asst. Curator, U. S. Nat. Herb.,

Smithsonian Institution, Washington, D. C.

(Agave. Prochnyanthes.

)

Rose, N. Jonsson, Landscape Gardener, Dept. of

Parks, New York, N. Y. (Various exotics.)

Roth, Filibert, Chief of Div. of Forestry, De-
partment of the Interior, Washington, D. C.

(Fagus.)

*Rowlee, Prof. W. W., Asst. Prof, of Bot-

any, Cornell Univ., Ithaea, N. Y. (Liatris.

Salix.)

RoYLE, Mrs. Emily Taplin, Asst. Ed. "Rural

New-Yorker," New York, N. Y. (Nepenthes.)

*Sandsten, Prof. E. P., Horticulturist Md. Exp.

Sta., College Park, Md. (Self-sterility.)

Sargent, Prof. C. S., Dir. Arnold Arboretum,

Jamaica Plain, Mass. (Abies. Has read proofs

of Picea. Prtinus, etc.)

*ScoTT, Wm., Florist, Buffalo, N. Y. (Important

florists' plants and flotoers, as Acacia, Conval-

laria, Cyclamen, Cytisus, Smilax, Metrosideros,

Peperomia, Perilla, Piqiieria, Stephanotis,

Syringa, Verbena, etc. Also Packing Flowers.)

Scott, Wm., Gardener, Tarrytown, N. Y. (Bcr-

tolonia and other tender foliage plants.)

*SCRIBNER, F. Lamson, Dir. Dept. of Agric,

Philippine Islands, formerly Chief Div. of Ag-

rostology, U. S. Dept. Agric, Washington,

D. C. (Teosinte.)

*Sears, Prof. F. C , Dir. Nova Scotia School of

Horticulture, Wolfville, N. S., formerly Horti-

culturist Utah Exp. Sta. (Utah. Help on

Canada.)

•'Seavey, Mrs. Frances Copley, Landscape Gar-

dener, Chicago, 111. (Railroad Gardening.)
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Semple, James, Specialist in China asters,

Bellevue, Pa. {Aster.)

Sexton, Joseph, Founder of the pampas grass

industry, Goleta, Calif. {Gyneriiiiii.)

*Shepard, Charles U., Special agent tJ. S. Dept.

Agrio. in charge of experiments in tea culture,

Summerville, S. C. (Tea.)

*Shinn, Charles H., Inspector of Experiment

Stations, Univ. of Calif., Berkeley, Calif.

{California, Fig, Loganberry, Sequoia, etc.)

*Shoee, Kobert, Gardener, Botanical Dept., Cor-

nell Univ., Ithaca, N. Y. ( Various articles,

as Acalyplia, Bedding, Dichorisandra, Episcea,

Fittonia, Hymenophylliwi, Thyrsacantlms , Tra-

clielospermum , Vases.)

*Siebrecht, Henry A., Florist and nurseryman.

New York and Rose Hill Nurseries, New Eo-

chelle, N. Y. {Much help on rare greenhouse

plants, particularly orchids and palms. Draccmia.

Ficus. Fuchsia. Gardenia. Ixora. Lajjageria.

Laurus. Nerium. Nepenthes. Puya. Sonerila.

Tococa, and others.)

*SiMONDS, O. C, Landscape Gardener, Buena Ave.,

Chicago, 111. {Landscape Cemeteries. Shruhhery .)

Slingerland, Prof. M. V., Entomologist Cornell

Exp. Sta., Ithaca, N. Y. {Insecticides. Insects.)

Smith, A. W., Grower of cosmos and moonflower

seed, Amerieus, Ga. (Cosmos.)

Smith, Elmer D., Chrysanthemum specialist,

Adrian, Mich. (ChrysantJieinmn.)

Smith
,
Irving C. , Market-gardener, Green Bay, Wis

.

{Onion. Help on Kohl-Babi and Straioherry .)

*Smith, Jared G., Dir. Hawaii Exp. Sta., Hono-

lulu, H. Terr. {Nearly all palms, some aroids and

various other genera, as Centaurea, Cerastium,

Cotyledon.

)

*Smith, J. M. (deceased). Fruit-grower and market-

gardener. Green Bay, Wis. (Strawberry.)

Spencer, John W., Fruit- grower, Westfield, Chau-

tauqua Co., N. Y. ( Grapes in. the North. Help

on important fruits

.

)

*Staley, Arthur, Walnut- grower, FuUerton,

Calif. ( Walnut.)

*Staenes, Hugh N., Prof, of Agriculture and

Horticulture, Univ. of Georgia, Athens, Ga.

(Georgia. Sweet Potato. Tomato. Watermelon.

Steele, E. S., Bureau of Pla'-t Industry, U. S.

Dept. Agric, Washington, D. C. {Perfumery

Gardening .)

*Steele, W. C, Fruit-grower, Switzerland, Fla.

(Talinum. Help on floriculture in Florida.)

Stinson, Prof, John T., Dir. Mo. Fruit Exp. Sta.,

Mountain Grove, Mo. {Arkansas.)

Strong, Wm. C, Nurseryman, Waban, Mass.

(Kenrick.)

Stubbs, W. C, Dir. La. Exp. Sta., Baton Rouge,

La. (Orange.)

"Stubenkaucii, Arnold V., Instructor in Hort.,

Univ. of 111., LTrbana, 111., formerly Calif. Exp.

Sta. {Olive, Plum and Baisin in Calif. Pilo-

carpus. Pimclea. Plalycodon. Sequoia. Tulipa.)

Taber, G. L., Nurseryman, Glen St. Mary, Fla.

(Persimmon.)

Taft, Prof. L. R., Horticulturist, Mich. Agrie.

College, Agricultural College, Mich. (Green-

house htMing. Hotbeds.)

*Taplin, W. H., Specialist in palms and ferns,

Holmesburg, Philadelphia, Pa. ( Culture of

many palms, ferns and foliage plants.)

Taylor, Frederic W., Dir. Dept. of Horticul-

ture, Pan-American Exposition, Buffalo, N. Y.

{Nebraska
.

)

Taylor, Wm. A., Asst. Pomologist, Div. of Po-

mology, U. S. Dept. Agric, Washington, D. C.

(Articles on nuts, as Hickory, Pecan.)

Thilow, J. Otto, of H. A. Dreer, Inc., Philadel-

phia, Pa. {Leek. Muskmelon.)

Thompson, C. H., formerly Asst. Botanist, Mo.
Botanical Garden, St. Louis, Mo. (Some genera

of cacti, as Echinocereus, Epiphyllum.)

*Thorburn & Co., J. M., Seedsmen, New York,

N. Y. (Hyacinth. Seed Trade. Have read many
proofs of bulbs, annuals, vegetables, herbs, etc.)

*Toumey, Prof. J. W., Yale Forestry School, New
Haven, Mass. {Arizona. Date. Opuntia.

Boot-Galls.)

Tracy, S. M., Horticulturist, Biloxi, Miss. (Mis-

sissippi
.

)

*Tracy, W. W., Seedsman, D. M. Ferry &
Co., Detroit, Mich. (Cabbage. Lettuce. Michi-

gan. Pea. Badish. Seedage. Help on many
vegetables.)

*Teelease, Dr. Wm., Dir. Mo. Botanical Garden,

St. Louis, Mo. (Certain desert plants of the lily

family, as Aloe, Apicra, Gasteria, Haworthia,

Yucca. Shaw. Sturtevant. Oxalis.)

*Trickeb, Wm., Specialist in aquatics, Dreer's

Nursery, Riverton, N. J. (Aquarium. Aquatics.

Most aquatics, as Limnanthemum, Limnocharis,

Nymphwa, Nelumbo, Ouvirandra, Victoria.)

Teoop, Prof. James, Horticulturist, Ind. Exp.

Sta., Lafayette, Ind. (Indiana. Persimmon.)

*TucKER, Gilbert M., Publisher and editor of

"The Country Gentleman," Albany, N. Y.

(J. J. Thomas. Luther Tucker.)

Turner, Wm., Gardener, Oceanic, N. J. (Forc-

ing of Fruits. Mushroom.)

Tuttle, H. B., Cranberry-grower, Valley Junc-

tion, Wis. (Cranberry .)

*Underwood, Prof. L. M., Columbia University,

New York, N. Y. (Botany of all ferns. Selag-

inella and some other floiverless plants.)

*Van Deman, H. E., Pomologist, Parksley, Va.

(Dale. Nut Culture. Strawberry.)
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Vaughan, J. C, Seedsman and florist, Chicago

and New York. {Oiristmas Greens.)

VlOK, James, D. Landreth's Sons, Philadelphia,

Pa. [Malvaviscus. Melotliria.)

VooRHEES, Prof. Edward B., Dir. N. J. Exp. Sta.,

New Brunswick, N. J. (Fertilizers.)

Waldron, Prof. C. B., Horticulturist, N. Dak.

E.xp. Sta., Fargo, N. Dak. [North Dakota.)

*Walker, Prof. Ernest, Horticulturist, Ark. Exp.

Sta., Fayetteville, Ark. {Aimuals. Basket

tlants. Heliotrope. Watering.)

Ward, C. W., Wholesale florist. Queens, L. I.

(Pelargonium. Help on Carnation.)

*Warder, E. H., Supt. Lincoln Park, Chicago, 111.

(Warder.)

*Watrous, C. L., Nurseryman and pomologist,

Des Moines, lo. (Iowa. Pear. Trees on Plains.)

*Watson, B. M., Instructor in Horticulture, Bus-

sey Inst., Jamaica Plain, Mass. (Colcliicum.

Cuttage. Forcing Hardy Plants. House Plants.

Bhododendron. Eose. Winter Protection.)

*Watts, E. L., formerly Horticulturist of Tennes-

see Exp. Sta., Scalp Level, Pa. (Tennessee.)

*Waijgh, Prof. P. A., Horticulturist, Vt. Exp. Sta.,

Burlington, Vt. (Beet. Carrot. Cucumier.

Greens. Lilium. Plum. Salad Plants. Vermont.)

*Webbee, Herbert J., In charg;e of Plant Breed-

ing Laboratory, Veg. Phys. and Path. Inves-

gations, Bureau of Plant Industry, U. S.

Dept. Agric., Washington, D. C. (Citrus.

Pomelo. Murraya, Triplmsia, and other citrous

genera. Plant- Breeding. Help on Zamia.)

Wellhouse, Feed, Fruit-grower, Fairmount,

Kans. (Kansas.)

Wheeler, C. F., Asst. Prof, of Botany, Michigan

Agric. College, Mich. (Pyrola.)

Wheeler, H. J., Chemist, R. I. Exp. Sta.,

Kingston, R. I. (Lime.)

^Whitney, Milton, Chief. Div. of Soils, U. S. Dept.

Agric, Washington, D. C. (Irrigation. Soils.)

Written, Prof. J. C, Horticulturist, Mo. Exp.

Sta., Columbia, Mo. (Missouri.)

Whyte, E. B., Amateur, Ottawa, Out. (Hemero-

callis. Lilium. Narcissus. Papaver. Help on

Tagetes, Tulipa, Zinnia, etc.)

*WlCKSON, Edward J., Prof, of Agricultural Prac-

tice, Univ. of Calif., an^' Horticulturist, Calif.

Exp. Sta., Berkeley, Calif. (Almond, Apricot,

Cherry, Grape, Lemon, Lime, Nectarine, Pear,

Strawberry, Walnut and Vegetable Gardening in

California.)

*WiEG.\ND, K. M., Instructor in Botany, Cornell

Univ., Ithaca, N. Y. (Coreopsis. CordyUne.

Cyperus. Dracoena. Juncus. Lysimachia. Musa.

Myosotis. Potentilla. Scirpus. Steironema.)

*WooDs, Albert F., Chief of Office of Veg. Phys.

Investigations, U. S. Dept. Agric, Washing-

ton, D. C. (Variegation .)

WooLSON, G. C, Nui'seryman, Specialist in hardy

herbaceous perennials, Passaic, N. J. (Mer-

tensia. Has read numerous proofs.)

Wortman, S. W., Mushroom-grower, Iselin, N.

J. (Mushroom.)

Wright, Charles, Fruit-grower, Seaford, Del.

(Peach. Help on Delaware.)

*Wyman, A. P., Asst. to Olmsted Bros., Land-

scape Architects, Brookline, Mass. (Dirca,

Epigcea, Exochorda, Halesia, Hypericum,

Kerria, Liquidambar, and other hardy trees

and shrubs. Also Lathyrus, Lupinus, Ver-

onica .

)

*Yeomans, L. T., Fruit-grower, Walworth, N. Y.

(Pear. Help on Evaporation of Fruits. Sasji-

berry.)

Zirngiebel, Denys, Florist, Needham, Mass.

[Pansy.)

II. LIST OF THOSE WHO HAVE ASSISTED BT BEADING PROOF, AND
IN OTHER WATS

Abraham, Charles, Nurseryman, San Francisco,

Calif. (Trees in Calif.)

Allen, E. C, Fruit-grower, Bonita, Calif.

(Olive.)

Alverson, a. H., Growe. of cacti, San Ber-

nardino, Calif. (Cacti.)

Apgar, Austin C, Prof, of Botany, N. J. State

Normal School, author of "Trees of the North-

ern U. S.," Trenton, N. J. (Trees.)

Bailey, W. W., Prof, of Botany, Brown Univ.,

Providence, R. I. (Rhode Island.)

Ball, C. D., Wholesale florist, Holmesburg, Phila-

delphia, Pa. (Palms and decorative plants.)

Barker, Charles, Fruit-grower, Milford, Del.

{Peach.)

Bassett & Son, Wm. F., Nurserymen, Hammon-
ton, N. J. [Native j^lants, as Hibiscus.)

Beal, W. H., Office of Experiment Stations, U. S-

Dept. Agric, Washington, D. C. (Vigna.)

Beeger & Co., H. H., Importers, New Y'ork, N. Y.

(Japanese and Californian plants .)

Betscher, C, Florist, nurseryman and seeds-

man, Canal Dover, Ohio. (Gladiolus.)

Blanc, A., Seedsman and plantsman, Philadel-

phia, Pa. [Cacti. Canna. Novelties.)

BOARDMAN, S. L., Sec. Maine Hort. Soc, Augusta,

Me. (Maine.)

Brackett, G. B., Pomologist, U. S. Dept. Agric,

Washington, D. C. (Hicoria. Hickory. Jug-

lans.)
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Bkeck & Sons, Joseph (Corporation), Seeds-

men, Boston, Mass. (Portrait of Joseph Brcck.)

Breese, J. S., Nurserj'man, Fayetteville, N. C.

North Carolina.)

Beotherton, Wilfred, Mich. Wild Flower Co.,

Eoohester, Mieh. [Native hardy herbaceous

perennials.

)

Brown, O. H., Amateur, Bordentown, N. J.

[Aqtiatics.)

Budlong & Son Co., J. A., Manufacturers of

pickles and vinegar, market-gardeners. Provi-

dence, R. I. (Cucumber. Martynia.)

Bruggeehof, F. W., Seedsman, Pres. J. M.

Thorburn & Co., New York, N. Y. (Seed Trade.

Various suggestions.

)

Burpee, W. Atlee, Seedsman, Philadelphia, Pa.

(Seed Testing.)

Bush & Sons, Viticulturists, Bushberg, Mo.

( Grapes.)

Caldwell, Geo. C, Prof, of Agrie. Chemistry,

Cornell Univ., Ithaca, N. Y. (Fertility. Ferti-

li:^ers. Lime.)

Chamberlin, John, Journalist, Buffalo, N. Y.

(Native plants. Eanunculus

.

)

Clark, Miss Josephine A., Librarian, U. S. Dept.

Agrie., and author of a card index of new
species of North American plants, Washington,

D. C. (Information as to species after the date

of Index Kewensis.)

Clark, J. C, Dreer's nursery, Riverton, N. J.

(Pansy.)

Coville, Frederick V., Botanist, Dept. of Agrie.

Washington, D. C. (Juniperus . Suggestions on

various matters.)

Cranefield, Frederic, Asst. Horticulturist,

Wisconsin Exp. Sta., Madison, Wis. (Irri-

gation. )

Dailledouze Bros., Wholesale florists, Flatbush,

Brooklyn, N. Y. (Mignonette.)

Dailey, Charles L., Fruit-grower, Salem, Ore.

(Prune.)

Danby, Charles E., Prune-grower, Salem, Ore.

(Prune.)

Dandridge, Mrs. Danske, Amateur, Shepherds-

town, W. Va. (Hardy plants.)

Davenport, Geo. E., Botanist, specialist in ferns,

Medford, Mass. (Several ger^sra of ferns.)

Day, Miss Mary A., Librarian, Gray Herbarium

of Harvard Univ., Cambridge, Mass. (Eare

books.)

Devol, W. S., Editor and agriculturist, Redlands,

Calif. (Vegetables in California.)

Devron, Dr. G., Amateur of bamboos, New Or-

leans, La. (Bamboo.)

Dock, Miss M. L., Lecturer on plant life, for-

estry and village improvement, Harrisburg, Pa.

(Bartram. Village Improvement.)

DoscH, H. E., See'y. State Board of Hort., Hills-

dale, Ore. (Oregon
.

)

Downer's Sons, J. S., Fruit-growers, Pairport,

Ky. (Kentucky .)

Dreer, Henry A. (Inc.), Seedsmen and Plants-

men, Philadelphia, Pa. (Many and varied ser-

vices, especially in aqxiatics, ferns, foliage plants

and rare annuals.)

Eisen, Gustav, Author of Gov't, bulletins ou

figs and raisins, San Francisco, Calif. (Fig.

Baisin.)

Elliot, J. Wilkinson, Landscape Architect,

Pittsburg, Pa. (Kochia, Oak, and some herba-

ceous perennials.)

Ellwanger & Barry, Nurseryman, Rochester,

N. Y. (Hardy plants.

)

Emerson, Prof. R. H., Horticulturist, Neb. Exp.

Sta., Lincoln, Neb. (Nebraska.)

Farnham, J. E. C, Ex-Pres. R. I. Hort. Soc,
Providence, R. I. (Rhode Island.)

Fernald, M. L., Asst. in Gray Herbarium,

Cambridge, Mass. (Salvia.)

Fields, John, Dir. Agr. Exp. Sta., Stillwater,

Okla. (Oklahoma.)

Fisher, Dr. Jabez, Fruit-grower, Fitchburg,

Mass . ( Massachusetts

.

)

Ganong, W. F., Prof, of Botany, Smith College,

Northampton, Mass. (Cacti, and many proofs

of physiological subjects.)

Gifford, JohnC, Asst. Prof, of Forestry, Col-

lege of Forestry, Cornell Univ., Ithaca, N. Y.

(Poinciana.

)

Goodman, L. A., Fruit-grower, Kansas City, Mo.

(Missouri.

)

Greenman, J. M., University Museum, Cam-
bridge, Mass. (Zinnia.)

Halliday, Robt. J., Florist, Baltlmoi-e, Md.
(Azalea. Camellia.)

Harris, J. S., Fruit-grower, La Crescent, Minn.

(Minnesota.)

Hays, Willet M., Prof, of Agrie, Univ. of

Minn., Minneapolis, Minn. (Plant- Breeding.)

Heiges, S. B., Pomologist, York, Pa. (Penn-

sylvania.)

Heiss, J. B., Florist, Dayton, Ohio. (Palms.)

Heller, A. A., Botanist, Lancaster, Pa. (Porto

Bico.)

Herbst, J. L., Fruit-grower, Sparta, Wis.

(Strawberry.)

Hewson, Wm., Orchid-grower for Wm. Scott,

Buffalo, N. Y. (Odontoglossum . Oncidium.)

Hicks, D. C, Fruit-grower, No. Clarendon, Vt.

( Vermont.

)

Hill, Robert T., U. S. Dept. Agrie., Washing-

ton, D. C. (Porto Bico.)

Hosmer, A. W., Botanist, Concord, Mass. (Po-

lygala, and some other native plants.

)
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Howard, A. B., Seed-grower, Belehertown, Mass.

( Verhena . Zinnia

.

)

HuTT, H. L., Prof, of Horticulture, Ont. Agric.

College, Guelph, Ont. (Kale. KolilraU.)

Jack, Mrs. Annie L., Chateauguay Basin, Prov.

Que. {Native Plants.)

Jepson, Willis L., Botanical Dept., Univ.

Calif., Berkeley, Calif. (A few Californian sub-

jects.)

Jennings, E. B., Specialist in pansies, South-

port, Conn. (Pansy.)

JONE.s, Rev. C. J. K., Los Angeles, Calif. ( Vari-

ous Californian plants.)

Jordan, W. H., Dir. N. Y. Exp. Sta., Geneva,

N. Y. (Fertility. Fertilizers.)

Katzenstein, Otto, Manager Pinehurst Nurser-

ies, Pinehurst, N. C. (Stillingia.)

Kedzie, Dr. R. C, Prof, of Chemistry, Mich.

Agric. College, Agricultural College, Mich.

(Fertility. Fertilizers. Lime.)

Kellogg, Geo. J., Pomologist, Lake Mills, Wis.

( Wisconsin.)

Kerman, John, Market-gardener, Grimsby, Ont.

(Tomato).

Kinney, T. L., Fruit-grower, South Hero, Vt.

(Vermont.)

King, P. H., Div. of Soils, U. S. Uept. Agric,

Washington, D. C. (Irrigation, Mulching, etc.)

Ladd, E. F., Prof, of Chemistry, N. D. Agric.

Coll., Agricultural College, N. D. (North

Dakota.)

Lake, D. S., Nurseryman, Shenandoah, Iowa.

(Trees on Plains.

)

Latham, A. W., See. Minn. Hort. Soc, Minne-

apolis, Minn. (Minnesota.)

Leib, S. F., Prune-grower, San Jose, Calif.

(Prune.

)

LiNDLEY, J. Van, Nurseryman, Pomona, N. C.

(North Carolina.)

Luke, Fred K., Gardener, Mo. Botanical Garden,

St. Louis, Mo. (South Dakota.)

LuPTON, J. M., Market-gardener, Gregory, L. I.

( Cahbage.

)

Lyon, Wm. S,, Census Bureau, Washington, D. C.

i Palms.)

MacDowell, J. A., Nurseryman, City of Mexico,

Mex. (Cacti.)

MACFARLANE,Prof. J. M., Dir. U. of P. Botanic

Garden, Philadelphia, Pa. (Hybridization.

Nepenthes. Pinguicida.)

Mackenzie, R. R., See. J. M. Thorburn & Co.,

New York, N. Y. (Many important bulbs, i

Makepeace, A. D., Cranberry -grower. West
Barnstable, Mass. (Cranberry.)

Manda, W. A., Horticultural expert. South

Orange, N. J. (Orchid pictures.)

Manning, C. H., Sheridan, Wyo. (TTyoming.)

Manning, Jacob W., Nurseryman, Reading, Mass.

(Dried specimens of herbaceous perennial plants.)

Manning, Robert, Sec. Mass. Hort. Soc, Boston,

Mass. (Biographical sketches. Horticulture.)

Maxwell Bros., Fruit-growers, Geneva, N. Y.

( Quince .

)

McDowell, Prof. R. H., Agriculturist and horti-

culturist, Nev. Exp. Sta., Reno, Nev. (Ncrada.)

McTear, John, Gardener, Monteeito, Calif.

(Some plants cult, in Calif.)

Mead, Prof. Elwood, Cheyenne, Wyoming.
,

(Wyoming.)

Meehan, Thos., Nurseryman, Germantown, Pa.

(deceased). (The article ^^Horticulture.")

Meeiam, Dr. Horatio C, Salem, Mass. (Pceonia.

Papaver.)

Merrill, L. H., Prof, of Chemistry, Me. Agric
Coll., Orono, Me. (Maitie.)

Miller, E. S., Specialist in Bulbs, Floral Park,

L. I. (Many articles on bulbs.)

Miller, H. H-, Paw Paw., W. Va. ( West

Virginia.)

Moon, Wm. H., Nurseryman, Morrisville, Pa.

(Pennsylvania.)

Moorhead, James R., Grower of Cacti, Cactus

Farm, Moorhead, Texas. (Cacti.)

Moses, Wallace R., Fruit-grower, West Palm
Beach, Fla. (Orange. Pineapple.)

MuDGE, W. S., Fruit-grower and melon raiser,

Hartland, N. Y. (Muskmelon.)

Nanz & Neuner, Florists, seedsmen, and nursery-

men, Louisville, Ky. (Kentucky.

)

Nash, Geo. V., Gardener, N. Y. Bot. Garden,

Bronx Park, N. Y. (Genera of grasses.)

Nickels, Miss Anna B., Grower of Cacti, Laredo,

Texas. (Certain genera of Cacti.)

Ohmer, Nicholas, Fruit-grower, Dayton, Ohio.

(Ohio.)

OsTERHOUT, W. J. v.. Botanical Dept., Univ. of

Calif., Berkeley, Calif. ( Variegation.)

Parsons, Samuel B., Nurseryman, Flushing,

L. I. (Tlie articles "Horticulture" and "Po-

mology."

Pendergast, W. W., Pres. Minn. Hort. Soc,

Hutchinson, Minn. (Minnesota.)

Pennock, C. J., Florist and Gardener, Kennet
Square, Pa. (Tomato.)

Pericat, Alphonse, Gardener, West Philadel-

phia. Pa. (Lmliocattleya.)

Pierson, F. R., Nurseryman, Tarrytown-on-

Hudson, N. Y. (Bulbs.)

Ragan, W. H., Div. of Pomology, U. S. Dept.

Agric, Washington, D. C. (Indiana.)

Ramsay, F. T., Nurseryman, Austin, Tex.

(Texas.)

Rea, Frederic J., Nurseryman, Norwood, Mass.

(Polemonium.)
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Eebmann, Jeremiah, Lincoln, Neb. (I'liilipjiinc

Islands.)

Richardson, E. A., Landscape gardener, Boston

and Albany, 40 Austin St., Newtonville, Mass.

(Railroad Gardening.)

Eider, Prof. A. J., Philadelphia, Pa. {Cran-

berry.)

Robinson, Prof. B. L., Curator, Gray Herbarium

of Harvard Univ., Cambridge, Mass. (f'arioits

articles on native plants.)

Robinson, Charles Mulford, Author of "The

Improvement of Towns and Cities." Roches-

ter, N. Y. ( Village Improvement.)

Robinson, John, Author of "Perns in their Homes
and Ours," Salem, Mass. (Several articles on

ferns.)

Rock, John, Fruit-grov?er and nurseryman, Niles,

Calif. (Plum. Prune.)

Rohnert, Waldo, Specialist in sweet peas, Sar-

gent, Calif. (Sweet Pea.)

Root, A. I., Dealer in bee-keepers' supplies,

Medina, Ohio. (Tomato.)

Ross, J. J., Fruit-grower, Seaford, Del. (Peach.)

ROTHROCK, J. T., Commissioner of Forestry,

Westchester, Pa. (Botlirockia.)

Ryals, Gr. M., Market-gardener, Savannah, Ga.

(Tomato.)

Saltpord, Wm. G., Florist and specialist in

violets, Poughkeepsie, N. Y. (Violet.)

Sander & Co., Nurserymen of St. Albans, Eng.

(A. Dimmock, New York agent). (Ueceyit im-

portations, particularly orchids and palms.)

Sandifoed, Robert, Specialist in pelargoniums,

Mansfield, Ohio. (Pelargonium .)

ScHNECK, Jacob, Amateur botanist, Mt. Carmel,

III. (Vitis.)

ScHULTHEis, Anton, Florist, College Point, N. Y.

( Tfoody plants from Australia and the Cape, as

Erica.)

ScooN, C. K., Fruit-grower, Geneva, N. Y.

(Cherry.)

Scott, Alex. B., of Robert Seott & Son, Sharon

Hill, Pa. (Rose.)

Shady Hill Nursery Co., Boston, Mass. (Herha-

ceotis perennials
.

)

Shaw, Thos., Prof, of Animal Husbandry, Univ.

of Minn., St. Anthony Park, Minn. (Medicago.

Melilotvs.)

Shinn, J. C, Fruit-grower, Niles, Calif. (Pear.)

SiEVERs, John H., Specialist in pelargoniums,

San Francisco, Calif. (Pelargonium.)

Simpson, J. H., Botanist, Braidentown, Fla.

(Vitis, Zamia and some Florida snhjects.)

Slaymaker, a. W., Fruit-grower, Camden, Del.

(Delaware.)

Small, John K., N. Y. Botanical Garden, Bronx

Park, N. Y. (Polygonum.)

Smith, Archibald, Manager Joseph Breek &
Sons Corporation, Boston, Mass. (Seeds.)

Stewart, W. J., See. Soe. American Florists,

Boston, Mass. (Syringa.)

Soltau, Chris, Grower of pansy seed, Jersey

City, N. J. (Pansy.)

Stanton, Geo., Ginseng specialist, Apulia Station,

N. Y. (Ginseng.)

Stockbridge, Prof. H. E., Dir. Fla. E.xp. Sta.,

Lake City, Fla. (Tomato.)

Stores & Harrison, Nurserymen, Painesville,

Ohio. ( Various plants.

)

Sturtevant, Edmund D., Specialist in aquatics.

Station E., Los Angeles, Calif. (Victoria and

other aquatics.)

Suzuki & Iida, Yokohama Nursery Co., New
York, N. Y. (Japanese plants.)

Thompson, Mrs. J. S. R., Spartanburg, S. C.

(Perfumery Gardening.)

Thuelow, T. C, Nurseryman and specialist in

peonies. West Newbury, Mass. (Pmonia.)

Todd, Frederick G., Landscape Architect. Mon-
treal, P. Q. (Hardy trees and shrubs.)

Troth, Henry, Photographer of plants and land-

scapes, Philadelphia, Pa. (Photography.)

Vick's Sons, James, Seedsmen, Rochester, N. Y.

( Various plants .)

Watson, H- D., Farmer and fruit-grower, Kearnej',

Neb. (Trees for the Plains.)

Webb, Prof. Wesley, Dover, Del. (Delaware.)

Wedge, Clarence, Fruit-grower, Albert Lea,

Minn. (Minnesota.)

Whilldin Pottery Co., Philadelphia, Pa. (Pots.)

White, J. J., Cranberry-grower, New Lisbon.

N. J. (Cranberry .)

Willaed, S. D., Nurseryman, Geneva, N. Y.

(Important fruits, as Cherry.)

Wittbold Co., The Geo., Florists, Chicago, 111.

(Palms and ferns. Nephrolepis WHtboldi.)

Young, B. M., Specialist in nut culture, Morgan

City, La. (Pecan.)





ABBREVIATIONS

/. OF GENERAL EXPRESSIONS

cult cultivated, etc.

diam diameter

E. east.

/( feet.

in inches

N north.

S south.

trop. tropics, tropical.

n' west.

//. OF BOTANICAL TERMS

fl flower.

fls flowers.

fl,d flowered.

fr fruit.

h height.

If. leaf.

Ift leaflet.

Ivs leaves.

St stem.

sts stems.

syn synonym.

var variety.

III. OF BOOKS AND PERIODICALS

To aid the student in the verification of the

work, and to introduce him to the literature of the

various subjects, citations are made to the por-

traits of plants in the leading periodicals to

which the American is most likely to have access.

These references to pictures have been verified as

far as possible, both in the MS. and in the proof.

A uniform method of citation is much to be de-

sired, but is extremely difficult, because periodi-

cals rarely agree in methods. With great reluc-

tance it was decided to omit the year in most

cases, because of the pressure for space, but the

student who lacks access to the original volumes

may generally ascertain the year by consulting the

bibliographical notes below.

An arbitrary and brief method of citation has

been chosen. At the outset it seemed best to indi-

cate whether the cited picture is colored or not.

This accounts for the two ways of citing certain

publications containing both kinds of pictures,

as The Garden, Revue Horticole, and Gartenflora.

The figures given below explain the method of

citation, and incidentally give some hints as to

the number of volumes to date, and of the number

of pages or plates in one of the latest volumes.

A few works of the greatest importance are

mentioned elsewhere by way of acknowledgment

{p. xv). The standard works on the bibliography

of botany are Pritzel's Thesaurus and Jackson's

Guide to the Literature of Botany; also, Jackson's

Catalogue of the Library of the Royal Botanic

Gardens, Kew.

A.F. . . . The American Florist. Chicago. A trade
paper founded August 15, 1885. The vol-

umes end with July. Many pictures re-

peated in"Gng." (14:152'l=vol. and page.)

A.G. . . . American Gardening. New York. Represents
14 extinct horticultural periodicals, includ-
ing The American Garden (1888-1890).

Founded 1879(?) (20:896=vol. and page.)

B The Botanist. Edited by Maund. No years
on title pages. Pounded 1839. 8 vols.,

50 colored plates in each vol. (8:400^
vol. and col. plate.) Cumulative index.

B.B. . . . Britton & Brown. An illustrated Flora of
the Northern U. S., etc. New York.
1896-1898. (3:588=vol. and page.)

B.F. . . . See F.

B.H. ... La Belgique Horticole. Ghent. 35 vols.

(1851-1885.)

B.M. . . . Curtis' Botanical Magazine. London,
Founded 1787. The oldest current peri-
odical devoted to garden plants. The
vol. for 1899 is vol. 125 of the whole
work. Index to first 107 vohimes by E.
Tonks. London. (7690^col. plate.)

B.R. . . . Botanical Register (1815-1847). Vols. 1-14
edited by Edwards: vols. 1.5-33 by Lind-
ley. In vols. 1-23 the plates are num-
bered from 1-2014. In vols. 24-33 they
are numbered independently in each vol.

There are C88 plates in vols. 24-33. "An
Appendix to the First Twenty-three Vol-
umes" (bound separately or with the
25th vol.) contains an index to the first

23 vols. An index to vols. 24-31 may be
found in vol. 31. (33:70^vol. and col.

plate.)

D Dana. How to Know the Wild Flowers.
New York. 1893. (298=page.)

Em. . . . Emerson, G. B. Trees and Shrubs of Mas-
sachusetts. Boston. 2 vols. 149 plates.

F The Florist. London. 1840-1884. (1884:
192^year and page pp. col. plate. ) Editors
and title pages changed many times.
Known as the Florist, Florist's Journal
and Florist and Pomologist. Sometimes
improperly called British Florist.

F.C. . . . Floral Cabinet. Knowles & Westcott. Lou-
don. 1837-1840. (3:137 vol. and col.

plate).

(xxix)
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F.E. . . . The Florists' Exchange. New York. A
trade paper, whose pictures sometimes
are repeated in "A.G." Founded Dec. 8,

1888. (ll:1298=vol. and page.)

F.J. . . .See F.

F.M. . . . Floral Magazine. London. Series I. 1861-

1871, 8vo. Series II. 1872-1881, 4to.

(1881:450^year and col. plate.)

F.P. . . . See F.

F.R. . . . Florists' Review. Chicago. A trade paper.
Vol. 1, Dec. 2, 1897, to May 26, 1898. Two
vols, a year. (l::660=vol. and page.)

F. S. . . .Flore des Serres. Ghent. (1845-1880.)
Inconsistent in numbering, but the plate

numbers are always found on the plate

itself or on the page opposite. Valuable
but perplexing indexes in vols. 15 and 19.

(23:2481=vol. and col. plate.)

G. C. . . . The Gardeners' Chronicle. London. Se-
ries I. (1841-1873) is cited by year and
page. Series II. or "New Series" (1874-

1886), is cited thus: II. 26:824=series,
volume and page. Series III. is cited

thus: III. 26:416. Two vols, a year, be-
ginning 1874. A select index is scattered
through 1879 and 1880. Consult II.

12:viii (1879), and similar places in sub-
sequent vols.

G. F. . . . Garden and Forest. New York. 1888-1897.

(10:518=vol. and page.)

G.M. . . . Gardeners" Magazine. London. Ed. by
Shirley Hibberd. Founded 1860. Vols.
31-42 are cited. (42:872=vol. and page.)

Gn. . . . The Garden. London. Pounded 1871. Two
vols, a year. (56:1254^vol. and col.

plate. 56, p. 458=vol. and page contain-
ing black figure.) An Index of the first

20 vols, was separately published. Com-
plete Index of Colored Plates to end of

1897 in vol. 54, p. 334.

Gng. . . . Gardening. Chicago. Pounded Sept. 15,

1892. Vols, end Sept. 1. (7:384=vol.
and page.)

Gt Gartenflora. Berlin. Pounded 1852. (Gt.

48:1470=vol. and col. plate. Gt. 48, p.
670=vol. and page containing black
figure.)

G.W.F. . . Goodale's Wild Flowers of America. Bos-
ton, 188C. (50=col. plate.)

HBK. . . Humboldt, Bonpland & Kunth. Nova
Genera et Species, etc.

7 vols. Polio.

Paris 1815-

I.H.

J.H.

L'lUustrationHorticole. Ghent. (1854-1896.)
(43: 72=vol. and col. plate.) The volumes
were numbered continuously, but there
were 6 series. Series I.=18,'i4-03. Se-
ries II.=1864-69. Series III.= 1870-80.

Series IV. = 1881-86. Series V. = 1887-
93. Series VI. =1894-96. The plates
were numbered continuously in the first

16 vols, from 1 to 614: in vols. 17-33

they run from 1 to 619: in series V. from
1 to 190: in Series VI. they begin anew
with each vol. Valuable indexes in vols.

10 and 20. Series V. in 4to, the rest 8vo.

. Journal of Horticulture. London. Pounded
in 1848 as The Cottage Gardener. Series
HI. only is cited, beginning 1880. (III.

39:504=series, vol., page.)

K.W. . . .See P. C.

L In vol. 1 of this work, sometimes means
Lindenia, sometimes Lowe's Beautiful
Leaved Plants. See"Lind." and "Lowe."

L.B.C. . . The Botanical Cabinet. Loddiges. 1817-
33. 100 plates in each vol. Complete
index in last vol. (20:2000=vol. and col.

plate.

)

Lind. . . . Lindenia, Ghent. Pounded 1885. Folio.
Devoted to orchids.

Lowe . . . Beautiful Leaved Plants. E. J. Lowe and
Howard. London. 1864. {60^col. plate.

^

M A. B. Freeman-Mitford. The Bamboo Gar-
den. London. 1896. (224=page.)

M.D.G. . . Holler's Deutsche Gartner-Zeitung. Erfurt.
Founded 1886. (1897:425=year and page.

)

Mn. . . . Meehan's Monthly. Germantown, Phila-
delphia. Founded 1891. (9:192 = vol.

and page opposite col. plate.)

N Nicholson. Dictionary of Gardening. Vols.
1-4 (1884-1887). Vol. 5 in preparation.

P.F.G. . . Lindley & Paxton. Flower Garden. Lon-
don. 1851-53. 3 vols. 4to.

P.G. . . . Popular Gardening. Buffalo. 1885-90.

(5:270=vol. and page.)

P.M. . . . Paxton's Magazine of Botany. London.
1834-49. ! (10:376 = vol. and page oppo-
site col. plate.) Vol. 15 has index of first

15 vols.

R Reichenbachia. Ed. by Fred. Sander. Lon-
don. Founded 1886. Folio.

R.B. . . . Revue de I'HorticuIture Beige et Etrangfere
Ghent. Pounded 1875? (23:288=vol. and
page opposite col. plate. ) In the first vol. of

the Cyclopedia "R.B." sometimes means
Belgique Horticole, but the confusion is

corrected in later vols., where Belgique
Horticole is abbreviated to "B.H."

R.H. . . . Revue Horticole. Dates from 1826, but
is now considered to have been founded in

1829. ( 1899 :596=year and page opposite
col. plate. 1899, p. 596=year and page
opposite black figure.)

S Schneider. The Book of Choice Ferns.
London. In 3 vols. Vol. 1, 1892. Vol.2,
1893.

S.B.P.G. . Sweet British Flower Garden. London.
Series I., 1823-29, 3 vols. Series II.,

1831-38, 4 vols.

S.H. . . . Semaine Horticole. Ghent. Pounded 1897.

(3:548=year and page.)

S.M. . . . Semaine Horticole. Erroneously cited in

this fashion a few times in first vol.

S S ... Sargent. The Silva of North America.
13 vols. Vol. 1, 1891. Vol. 12, 1898.

(12:620=vol. and plate, not colored.)

S.Z. . . . Siebold & Zuccarini. Flora Japonica. Vol.

1, 1835-44. Vol. 2 by Miquel, 1870.

(2:150=vol. and plate.)

V. or V. M. Viok's Magazine. Roche.ster, N. Y. Founded
1878. Vols. numbered continuously

through the 3 series. Vols, begin with

Nov. (23:250=vol. and page.) Some-
times cited as "Vick."

,% Additional abbreviations and. explanations icill be found in the introductory pages of Vol. I.
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S&DISH (Jfaphamts safiru.'^]. Plate XXXI. The
Radish is one of the most popuhir of g:ardeu vegetables.

It is of quick growth, and the product is secured at the

time of the year when fresh vegetables are in demand.
In order that Radishes may be of tne best quality, they
should have made a rapid growth. The soil should be
rich, light and loose, — one that drains readily and does
not bake with heavy rain.s. Radishes tit for the table

may be had in thi-ee to six weeks from the sowing, de-

pending on the variety and the "quickness" of the soil.

They are often grown as a catch-crop with other vege-
tables. They may be sown in the rows with early beets,

peas or other crops, and they are usually mature enough
for use before they seriously interfere with the main
crop. Sometimes seeds of Radishes are sown in the
rows of slow-germinating things, like carrots and par-

snips, in order that the seedlings may mark the row and
thereby facilitate tillage. Many of the Radishes may
be allowed to remain long enough to produce au edible

tuber. Aside from the root-m.aggot, the Radish is rela-

tively free from insects and diseases. When the root-

maggot appears in any place, it is usually best to discon-

tinue the growing of Radishes in that area for two or
three j'ears, until the insects have been starved out.

The maggots may be killed by an iniection of bisulfide

of carbon into the earth about the plants; but this is

usually more expense than the product is worth. Early
Radishes may be grown in hotbeds or coldframes with
the greatest ease, and in these places they are usually
less subject to the attacks of the cabl)age maggot, since
the crop is matured in advance of the maggot season.
Radishes are readily forced in the winter months. It

is necessary that the house be light. The soil should be
a sandy loam, free from silt and clay. It is best to grow
Radishes in solid beds rather than on benches. They
thrive best iu a low temperature. The temperature
during the day should not exceed 65° to 15° in the shade,
and at night it may drop to 45° to 50°. If the tempera-
ture is too high, and particularly if the plants are given
bottom heat, the plants tend to run to top rather than
to root. The seed is usually sown in rows from 5-8 inches
apart, and they are thinned in the row until they staud
2 or 3 inches apart. In order that the crop shall be uni-
form and mature simultaneously, it is advisable either
to sift the seed or to transplant the young Radishes.
Galloway has found by experiment that Radish seeds

mens. In a certain experiment, he secured from two
pounds of commercial seed 19K ounces of large seed,
lO-'a ounces small seed, the remainder being bits of
gravel, sticks and other impurities The chief value of
this sorting lies in the gieatei uniformitv of the crop.

2060. Long Scarlet Radish (X J/;,).

two-twenty-fifths of an inch in diameter are too small
to give a satisfactory and uniform crop. He therefore
advises that seeds be run through sieves with a mesh
of that diameter in order to separate the small speci-

2061. A dainty bunch of Radishes (X M).

Almost every ]ilant can then be relied upon to reach
maturity. It is the practice in some houses to trans-
plant the young Radishes. The seed may be sown in

flats or in beds at one end of the house, and when the
Radishes have made two or three leaves, they are trans-
planted into permanent quarters. In this operation, all

the small and weak plants are discarded and the crop is

therefore more uniform. It is supposed by some grow-
ers, also, that the breaking of the tap-root in the process
of transplanting tends to make the tuber shorter and
thicker and to induce an earlier maturity. By means of
transplanting, the use of the house may be economized.
Whilst one crop is growing, another may be started in a
seed-bed or in fiats. As soon as the first crop is re-

moved, the ground may be thoroughly raked, fertilized,

and the new plants piit in. In some cases the
new crop is transplanted between the rows
of the old crop a few days before the latter is

removed; biit, unless the soil is rich and in

good condition, it is better to wait until the
crop is removed in order that the land may
be thoroughly fitted for the new plants. Rad-
ishes are often forced in connection with let-

tuce, and they thrive well in the same tem-
perature. The varieties most used for forc-
ing, as also for the early spring crop in the
garden, are the globular or half-long kinds.
With these varieties, a depth of soil of 4

inches is sufficient for good results.

The Radish is variable in size, shape, color
and consistency of root and in season of ma-
turity. Varieties may be classified as spring,
summer and winter Radishes; or as globu-
lar, half-long and long Radishes; or as red,
white, gray and black Radishes. Figs. 20G0-
2062 show some of tlie forms.
The origin and nativity of the Radish are

questions of dispute. For geographical rea-
sons, it is supposed that the Radish is wild in temper-
ate Asia, probably in the oriental part, although truly
indigenous Radishes are not yet known. Not infre-
qTiently the Radish runs wild about gardens, and in

94 (HSv:
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2062. French Breakfast
and Olive-shaped
Radishes, two of the
early or spring Rad-
ish class iXH).

that case the root soon deteriorates into a small, slen-

der, woody and more or less fibrous member. It has
been thought by some that the Radish is only a modi-

fied form of the wild charlock,
or Raphantis Maphanistruni.
In fact, experiments ^yere made
on the charlock by Carri^re,
who was able in a few years to

prodiice edible Radishes from
the wild plant. While these
investigations seem to be con-
clusive that the Radish can be
produced from the charlock,
they nevertheless do not prove
that sxich was the actual origin

of the garden Radish. DeCan-
dolle, whilst accepting Car-
riere's experiments, was unable
to understand how the Rad-
ishes of India, China and Japan
could have originated from the
charlock, since that plant is un-
known in those countries and
the Ratlish has been grown
there for centtxries. It is pos-
sible that the Radish was car-

ried eastward from western
Asia and Europe, but such has
not been the general course of

the migration ot plants. It is

possible that the Radishes of

the Orient are a different species from those in Europe,
although they are generally regarded as the same spe-

cies. See Btvphanus.
The experiments of E. A. Carrifere with the wild Rad-

ish (.lonrn. d'Agric. Prat., 18()9, also separately printed)

form a classical example of the possibilities of plant-

breeding. In five years by means of cultivation and
selection alone he was able to produce from a trouble-

some weed pi-actically all the important type-forms of

Radish in cultivation. Carriere began by gathering seeds
of the wild Eaphanus MiiphuiiUtrvm (Fig. 2003), which
he collected as far as possible away from all cultivated

plants of the same family. Duplicate sowings were
made in light, dry soil at Paris and in strong clay soil

in the country. The roots at Paris were mostly white or

rose and the long form dominated; in the country all

the colors and all possible forms were obtained. The
roots of the wild plant were very slender, dry, fibrous,

always the same shape, always white, hard, woody and
inedible. The roots of the same species after four gen-
erations of seed were large, various in form and color,

fleshy, the flesh white, yellowish, rosy or violet, succu-
lent, "and good to eat. Figs. 2004, 2065.

Carrii-re gives three pictures of the wild type with
which he began, and eight pictures of various types
produced after five years of intelligent cultivation and
selection. The original root was about 7 inches long,

but it was half an inch thick for a distance of barely an
inch and a half. Taking extreme cases, the length of

root was increased from lK-10 inches, the thickness
from K-5 inches, the weight from 22 to G51 grams. In

terms of percentage the length was increased 6GG per

cent, the thickness 1,000 per cent, the weight .338 per
cent. Among the forms pictured b^' C'arriei'e were the
common long, the carrot shape, the turnip shape, the

beet shape and others, — in all 8 types, the length and
diameter of which are given in every instance. All

these roots had the characteristic flavor of the Radish
well developed. There were others which in flavor ap-

proached turnips and other root crops of the mustard
family.
The Rat-tail Radish, Fig. 20C6, is grown for its much-

developed soft pods, which may be used as Radishes
are and in the making of pickles. It is rarely grown in

American gardens, although it is well worth raising as

a curiosity. It is annual, and its cultivation presents no
difficulties. L. H. B.

Garden Notes on Radish.—A very small area will

furnish an abtiudance of Radishes for a family. Rad-
ishes are of easy culture, and as they are at their best
when not more than an hour out of the ground they
make one of the most desirable vegetables for the homo

garden. In order to secure high cjuality it is essential
to use well-bred seed, secure a quick growth, and use
the product when in prime condition.
Spring Jiadiskes. — 'rhe earlier quick- growing sorts

will reach a usable size in 20-40 days from planting,
and become pithy and worthless within 10-12 days later.

Therefore repeated sowings are necessary to insure a
continuous supply. The plant is very hardy, and the
first sowing should be made as soon as the ground can
be worked. The richer and more friable the soil can be
made the better, and there is little danger of over-ma-
nuring provided that the manure is fine; and the older
and better decomposed it is the more satisfactory will
be the results. Having mixed the fertilizer with the
soil and made it as fine and smooth as possible, form
drills about 1 in. deep and 10-18 in. apart, and drop
15-30 seeds to the foot, covering with about >o in. of
soil well firmed down with the hand or hoe. From 2 to 4
feet of drill will furnish an abundant supply for one
person during the time those from a single sowing are
usable, and sowings should be repeated once in 10 or
12 days.
Early Radishes are often ruined by "maggots." We

know of no certain preventive other than covering the
soil .just after planting with a heavy dressing of un-
leached wood ashes. A still thicker dressing of tobacco
dust will often enable one to get good roots when other-
wise the crop would be a failure. Market-gardeners

2063. Root of the wild Radish, with which Carriere beEan
his experiments (X V2).

often scatter a few seeds of early Radish in their rows
of onions and beets. The Ra<lishes start quickly and
enable the gardener to see and cultivate the rows sooner;
and the Radish crop is matured and pulled before the
space is all needed for the more permanent crops.-

Petite Cote, Ontario, is a little hamlet of French set-
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tiers on the Detroit river, in wliieli nearly every cottage

has a Radish garden, ranging from a few rods to an acre.

On the product of these gardens the owners depend
for a large Sliare of their income. The soil is rich,

black, sandy and alluvial with permanent water at a

depth of ft. or less, though the surface is by no means
wet or marshy. The gardens are heavily

manured, not only in the spring but before

each crop is started. They make at least

two, and sometimes as many as five crops

during the season. The beds are manured,
spaded and replanted within a day or two
after the roots have been pulled. Weeds
are never seen in a Petite Cote Radish gar-

den. The only tools used are a spading
fork, a steel rake, a marker (made by fixing

a row of pegs %-% in. in diameter and %-
1% in. long, 1 in. apart in the rounded edge
of a narrow board), and a standing board
8-12 in. wide and as long as the beds are

wide. Having made the soil as fine and
smooth as possible, they lay the board
across the bed and, standing on it, they
make a row of holes by pressing the marker
into the soil along its inner edge. They then
drop one or two seeds into each hole, cov-

ering them with soil with the edge of the

standing board as they turn it over and re-

peat the process. Only a small part of

the, garden is planted at once, but sow-

ings are made once or twice a week
throughout the season, so that there is

a constant succession of roots in prime J
condition. The variety used is the Long
Scarlet. There is a large list of varieties of

these spring or forcing Radishes, all of

them tracing back to the Scarlet Turnip,
Scarlet Half-Long or Long Scarlet type.

iSwniner Jiadhlie^. — These are a little

slower in growth than the preceding but re-

main longer in condition. The Long Soar-

let type appears in both summer and win-

ter Radishes, but the Chartier, Celestial,

Stuttgart, etc., are used only for summer or

late fall supply. The culture of the sum-
mer sorts is the same as that of the spring

sorts, except that they should be given more
room.

Winter Sadishes. — These are of still

slower growth and firmer flesh and can
be held in good condition almost as read-

ily as turnips. The seed may be sown
from the last of .July till the' middle of

September, and at the approach of severe
freezing weather the roots should be
gathered, packed in sandy soil and either

buried out of doors or stored in a cool,

damp celhir, where they will remain in

good condition all winter.
Seed'Groiving. — In growing seed tile

summer sorts are treated as annuals.
The seeds are sown in early spring,
and as soon as the plants reach usable
size they are taken up, topped, care-
fully sorted and the best ones reset,

whereupon they will speedily take root
and throw up seed-stalks. Sometimes
seed is grown without transplanting
the roots, but as there can be no selec-

tion nor even rogueing, the seed so
grown is necessarily unreliable. The
seed requires a long time to mature,
and is not thoroughly ripe until long
after the pods have turned brown, and
growers are in the liabit of cutting and partially dry-
ing the stalks and allowing them to stand in the
stack or mow for some time before thresliing. The
later sorts are treated as biennials, the roots being
stored during the winter. Most of the Radish seed
nsed in this country is imported, though there is no
reason, unless it be the question of cheap labor, to
prevent its lieing grown to advantage here.

W. W. Tracy.

RAFFIA is the Malagasy name of a palm wliich fur-
nishes a staple article of commerce called ralUa fiber.

It is iudigenous to Madagascar, where it grows without
cultivation or attention of any kind. One palm leaf, or
frond, produces 80-100 long green divisions '2-5 ft. in
length, like the leaves of the sugar cane, but of a dark

lustrous green color and thicker and
stiffer. The under part of this green
leaf is of a pale greenish yellow color,

ami from that side the inner skin is

peeled off in the same manner as the
skin on the outside of a pea pod, ex-

cept that it peels off straight to the tip

without breaking. It is then of the pal-

est green, and after being dried in the
sun assumes a light straw color. This
is the rafQa fiber of commerce.

Raffia fiber is extensively used by the
natives for making cloths called silk

lamhas and rebannas, which bring fancy
prices in Europe and America, where it

is used in the manufacture of various
kinds of hats, etc. A large trade is also
done in raffia fiber in Europe for use in

the manufacture of fancy baskets, but in

America, while raffia fiber has been used
to a limited extent in the manufacture
of hats, its principal use is for tying
vines, flowers, asparagus and celery
bunches and for grafting. It is soft as

silk and not affected by moisture or
change in temperature so as to risk cut-

ting or wounding the most delicate

tissues, and it does not break or ravel
when folded or knotted. These qualities

bring it into general use in Europe,
especially in the vineyards of France,
where it is extensively used, and conse-
quently maintain its price. It is virtu-

ally inexhaustible in Madagascar, the
supply being limited only by the scar-

city of labor. For export, the fiber is

collected in 1,'irge skeins, twisted ot-

plaited, and then packed in compressed
bales of about 100 kilograms (220 lbs.)

each. About 20,000 bales are exported
annually.

Chas. W. .Jacob & Allison.

RAGGED LADY. JYiriella Damas-
Ci'un

.

RAGGED ROBIN.
cuctilL

RAG GOURD. Liiffa.

Li/rhnift Flos-

RAILROAD GARDENING. Plate
XXXll. This i'xi)ression usually refers
to the formal use of flower beds about
railroad stations. Such work is ornamen-
tal gardening, not landscape gardening,
the latter being the art of arranging
plants so as to make nature-like pictures.
Most of the so-called landscape garden-
ing that is done at railroad stations is

2064. really ornamental gardening. Carpet
Ameliorated Rad- beds are relatively costly as compared

ish at the end of ^,^^^^ hardy shrubbery, they last but a
foureenerations.

j^^^ months and then leave bareness,

f- ,, while the best hardy trees and shrubs
After Carriere. .skilfully arranged are interesting all the

year round. This making of nature-
like pictures with relatively simple, inexpensive and
permanent materials is a much higher art than that
involved in creating and maintaining formal flow^er

beds. However, both things have their places. Many a
tired traveler is cheered by the bright colors of a neatly
kept railroad station. Such displays are suitable at the
stations if anywhere along the line. They are always
preferable to dirt, ugliness and a general air of in-

difference.
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It may be well to begin an account of railroad garden-
ing with an historical sketch.

Tlie Movement in England.— Vlsjxtmg has been done
on the station-grounds of some English railways for

many years, but it is almost exclusively limited to

2065. Ameliorated Radishes, fourth generation (X K).
After Oarriere. (See Radish, page 1488.)

purely ornamental gardening. The corporations do little

beyond offering prizes to station-masters and their as-

sistants. This system has been in operation for about
twenty-tive years on the Great Eastern, since 1885 on
the Midland, and for a sliorter time on the Great West-
ern railway. The prizes range from 5s. to £5, and in

1900 aggregated £3U0 on the Midland railway. The
little planting that is done by the railway companies
themselves is confined to a few trees of low growth near
stations, to a background of shrubs for some of the so-

called "platform gardens," and to sowing broom and
gorse on certain slopes of the permanent way between
stations. The " allotment gardens " that attract attention

on English roads are small tracts near stations that are
rented to employees of the roads, who use them as vege-
table, fruit, and, to some extent, as flower gardens.
The Railway Banks Floral Association is a new and
interesting factor in the improvement of English rail-

way rights of way. Lord Grey was the originator of the
novel and excellent scheme. The society is an organi-
zation for interesting owners of adjacent property, and
for collecting money and materials for sowing and
planting railway "banks" (downward slopes) and "cut-
tings" (upward slopes) of the permanent way, to the
end of making them more attractive. The results have
been eminently satisfactory.

Denmark^s Progress.— In Denmark the railways be-
long almost without exception to the government, and
improvements are begun when the roads are constructed.
These consist of five classes of work: (1) planting of
station-grounds; (2) hedges as a substitute for fences;
(3) snow shelters; (4) vegetation on embankments as a
protection against erosion; (5) allotment gardens near
block signal stations. Planting on station-grounds is

purely for esthetic purposes; the other features, while .

possessing some attractions, are maintained chiefly for
their economic advantages. The materials for planting
are obtained from nurseries ("planteskoler "

) owned by
the roads and consist for the most part of shrubs,
largely coniferous. These nurseries, as well as the
entire planting, are under the supervision of a" plantoer,"
i.e., a chief botanical instructor. The allotment gar-
dens, like their English namesakes, are tracts near the
block signal stations where railway employees conduct
vegetable and fniit gardens for their own use, and
sometimes care for a few flowering plants.

Co7Hlitions in Sicerfen. — Ornamental planting has
been universal on government railways, as well as on

the majority of private railways in Sweden since 1862.
According to the Royal Administration of the Swedish
State Railways, the following distinctions are made:
(1) decorative and fire protective plantings on station-

grounds; (2) mixed plantings (decorative and economic)
on "habitation grounds"; (3) plantingsalong the railway
lines as hedges or for protection against snow. Station
planting consists of trees selected to suit the climate of
various parts of the country, of shrubs, and of peren-
nials and annuals (flowering as well as bedding plants).
At the largest stations (only about 75) annuals are
exclusively used for "modern or elegant combinations,"
The planting at habitation grounds consists of fruit

trees, small fruits, a few ornamental shrubs, some
flowering plants, and a small kitchen-garden. The state

railways yearly plant out about40,000 hard-wooded plants
(trees and shrubs), and 400,000 soft-wooded plants
(perennials and annuals), which are nearly all grown at

five greenhouses, hotbeds and nurseries situated in
diffci-fiit parts of the country. About 20,000 fruit trees
and TjOO.OOO gooseberries and currants are at present
planted out on the habitation grounds. On private rail-

ways the same scheme is followed on a smaller scale.

(See G.F. 2:30 for fiirther facts regarding railway
planting in Sweden.)
In various other countries there are scattered in-

stances of ornamental, economic and protective plant-

ing on railways, including the cultivation of fruits

along the rights of way of certain railways of Germany
and of Prance.
The Canadian Pacific Railway Company has planted

a considerable part of its right of way to tamarack and
other suitable trees
to supply the tie ma-
aterial of the future.
The director of the

association called
Het National Belang.
at Utrecht, says that
the association has
contracts with the
State Railway Com-
pany and the Holland
Railway to plant the
dykes of their roads.
Different kinds of
willows, low apple
and pear trees (half-

stam appel en peeren-
bloomen) and wild
prune trees are used,
the fruit of the last be-

ing "used for jams."
The common quince

is used to a limited
extent in Uruguay for
binding earth on em-
bankments, and the
Paradise tree for
shading station plat-

forms. "The Ombu is

the national tree of
Uruguay,— useless as
fuel or as timber, use-
less as food, but as
welcome as Jonah's
gourd at midday at

certain seasons."
The Royal Railway De-

partment of Siani reports
through M. Kloke. acting
Director General of Rail-

ways, that efforts have for-

merly been made to estab-
lish protective Tamarind
hedges along embankments
in the Korat section, which
were destroyed by cattle

;

Eucalyptus trees grown
from seed received from
quickly into "stately trees
also resulted from the
Manila which is said to

2066.

Rat-tailed Radish (X %).
Grown for its euormous pods.

(See Radish, page 1488.)

Australia have developed
"; and good success has

introduction of a tree from
' strongly resemble the cherry
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tive, and is well suited for making sluulj- alleys"; and
that India rubber trees are used at smaller stations.

Remarkable work has been done in Algiers. The di-

rector of the P. JL. M. Railroad Company writes that

about .525.000 trees have been planted between 1800 and
1875, of which 495,000 were forest trees and 30,000 fruit

trees. The prevailing forest trees are euealj'pts and lo-

custs ; others are mulberry, plane, pine, cypress, wil-

low, poplar, oak, sycamore, mimosa. About one-fifth of

the forest trees were planted about stations and watch-
towers for ornament, and the remaining four-fifths were

evinced an interest in the care of the grounds that at-

tracted the favorable attention of the assistant engi-

neer, who sent him men and material for grading and
sodding. This so encouraged the baggage-master that

he solicited the townspeople for money to buy seeds and
plants, and with such success that he maintained for
three years a flower garden that favorably impressed
the higher officials of the road, and led to the establish-

ment of similar gardens at other points, and eventually

2067. Plans of Railroad Gardening.

On the left, Auburndale Station, Boston & Albany R. R. The plan provides for a porte cochere.
driveways, steps to an overhead briclge and to an imderground passage.

On the right, Chestnut Hill Station, Mass. Both reproduced from "Garden and Forest."

used in protective plantings. The fruit trees include
mandarin, orange, lemon, medlars from Japan, pome-
granate, apricot and almond. This information comes
through Daniel S. Kidder, U. S. Consul at Algiers.

In Mexico some companies, notably the Mexican Cen-
tral, maintain flower gardens and parks at larger stations.

Jiailroad Gardening in the United States.—The first

traceable indications of the approach of the move-
ment in this country date back to about 1870. It was
not until several years later that infrequent allusions
to the work crept into print. From the year 1880, how-
ever, the movement gained in favor so rapidly that
the late W. A. Stiles said of it in Garden and Forest,
Mar. 13, 1889: "Railroad gardening has come to be con-
sidered a necessary part of construction and mainte-
nance among prosperous and progressive companies
seeking to develop local passenger business."

JLaadiitg Spirits.—As nearly as can be determined
with certainty, the first railroad garden made in this
country occupied the triangular plot of ground formed
by the main line and the "Y" of the Baltimore & Ohio
railway, at Relay Station, where the tlirough line from
Washington joins the main line from Baltimore to the
west. Frank Bramhall, of the passenger department of
the Michigan Central R. R., says of this plot: "I first

saw it just before the Civil War." "Harper's Magazine "

for April, 1857, gives a wood-cut of this station and its

surroundings, but makes no mention of the planting.
The first example of gardening known to have been

made by official order, as far as can be learned, was to
be seen in 1869, on the line of the Central railroad of
New Jersey, on the stretch between Elizabeth and
Bound Brook. The credit for this was directly due to
the late president of the railroad, J. T. Johnston. That
gentleman was therefore one of the pioneers, if not
actually the first American railway official to recognize
the advantages, and to encourage the development of
such improvement of station-grounds.
Another early example, also on the Baltimore & Ohio

road, is a little flower garden which has been main-
tained for fifteen years or more at Buckhorn Point, on
a narrow strip of ground between the tracks and the
edge of a precipitous height overlooking the valley of
the Cheat river.

In 1880, the Boston & Albany Company built a new
station at Newtonville, Mass., and a baggage -master
(name unknown) who took charge at that point in 1881

to the adoption of a system of planting which has,
under intelligent, artistic supervision, been radically
changed in style till it now stands as the nearest
approach to a comprehensive and consistent example
of railroad gardening known in this or in any other
country.
Among the first railway companies to improve their

station-grounds by planting were the Central of New
Jersey (1869), the Baltimore & Ohio (date uncertain),
the Boston & Albany (1880), the New York Central &
Hudson River (1880). tlie Erie (1881), the Southern
Pacific (1885), the Pennsylvania (1886), and the Austin
& Northwestern of Texas (1887).
Summary of Present Condition. —At the present time

one or two of the pioneer roads in this work have aban-
doned it, while others have greatly increased its extent
and improved its style, and many new ones have taken
it up. Prominent among the latter are the Michigan Cen-
tral, the Chicago & Northwestern, the Illinois Central,
the Delaware & Hudson, the Philadelphia & Reading, the
Lake Shore & Michigan Southern, the Chicago, Burling-
ton & Quincy, the Atchison, Topeka & S;inta F^ with its

San Francisco & San Joaquin Valley IiiH\ tin- < 'leveland,

Cincinnati, Chicago & St. Louis, the Bosttin it Maine, the
Long Island, theUnion Pacific, and the Northern Pacific

railroads, all of which have planted more or less tender
material, with the use of an increasing proportion of per-
manent planting. A number of others have reserved
plots for future improvement, and some have turfed
such spaces. Several prominent companies do no di-

rect planting, but seek to secure the embellishment
of station-grounds by offering annual prizes to certain

employees. This plan has proved fairly satisfactory

and should become far more so under a uniform, well-

defined system of improvement and with competent
supervision.
The planting so far done consists largely of strictly

ornamental gardening, that is. of formal grouping, car-

pet-bedding, and of similar planting composed of tender
material, but it is encouraging to note evidences of

growing dissatisfaction with this ephemeral style of

horticultural improvement. The most brilliant and pro-

gressive railroad men are quick to recognize its limi-

tations and defects, once their attention is directed to

the matter, and, seeing its radically ineffectual results,

to look for something better. Examples of increasing
knowledge in this direction are seen in the action of
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various companies that are even now turning from tlie

inartistic and fleeting summer show of perishable ma-
terial. For instance, the New York Central & Hudson
River Railway Company reports : "Heretofore the
planting has consisted largely of bedding plants. Since
the towns and villages have now reached a stage where
their commercial importance can be determined with
some degree of accuracy, and permanent facilities pro-
vided in the way of side-tracks, freight and passenger
stations, we have adopted a liberal policy towards the
permanent improvement of station-grounds with orna-
mental trees, shrubs and vines instead of annuals."

So with the Michigan Central road ; the extensive
summer bedding that has been made a feature at cer-

tain stations is being limited to those points, while per-
manent planting is used for any additional grounds
that are improved. Similarly the Boston & Maine, the
Philadelphia & Reading, the Pennsylvania, the Lake
Shore & Michigan Southern and several others are con-
stantly increasing the amount of hardy material used,
while an official of the Chicago & Northwestern says:
"The tendency on our line is to replace flower beds with
hardy flowering shrubs and plants to the greatest ex-

tent possible, partly because the greater part of our
planting is seen by passengers while traveling at a high
rate of speed, and shrubbery and hardy plants attract

more attention than small, low flower beds; and pai-tly

because the use of shrubs entails very much less labor
in their care during winter, and also obviates the neces-
sity of planting out and taking up the plants each sea-

son."
Thus, by one train of reasoning or another, progres-

sive railroad men are gradually sifting out the chaff
and retaining the good grain of correct methods and
artistic results in tlieir gardening. But it would seem
that, as a class, they are not reaching the pith of the
subject as directly as is their custom in the more prac-
tical features of railroad business.
From Mr. Stiles' editorial (previously mentioned) we

find that in 1889 the highest authority in the art of plant-
ing held the opinion that :

" Up to the present time, with
few exceptions, railroad gardening has failed to accom-
plish what the public has a right to expect of it from an
artistic point of view. Instead of using their opportuni-
ties for increasing the taste and knowledge of the com-
munities they serve, railroad managers have generally
been satisfied to reproduce all that was glaringly bad in
the prevailing horticultural fashion of the time. Per-
haps this is inevitable, and it will continue so as long
as they feel that they need not call for the advice of an
expert of a higher class than the ordinary jobbing gar-
dener. It is the old story— a man employs an architect
to build his house, but thinks he needs no advice in lay-

ing out the park that surrounds it.

"The principles that xinderlie good railroad gardening
are simple. They relate, — so far as such gardening has
been attempted,— to the immediate surroundings of
country stations and to the shaping and turfing of the
slopes rising and falling from the permanent way.
"The essential features are: convenient and abun-

dant approaches, and some ti'eatment of the ground not
needed for approaches. This treatment should be at

once economical and permanent, and of a character
simple enough to be successfully maintained by the sta-

tion-master and his assistants, under the inspection and
with the occasional advice of a higher oiScial charged
with the management of the horticultural affairs of the
corporation.
"The selection of a system of general treatment is the

only difficult thing, and it is here that railroad managers
have usually failed. Most railroad gardens,— and this is

as true of Europe as of America. — consist of a badly
laid out and constructed approach, bordered with turf
in which are cut as many large and often grotesquely-
shaped beds as can be crowded in and filled during four
months of the year with the most showy and ill-assorted
plants, and quite bare of all covering during the remain-
ing eight months; of a few shrubs, mutilated almost
past recognition by bad pruning, and by a clump of
pampas grass to complete the decoration; also often the
name of the station in stones (mere 'toys'). As Bacon
wrote three centuries ago, * You may see as good sights
many times in tarts.' Such grounds are not artistic,

therefore bad from the point of view of the public.
They are enormously expensive and difficult to main-
tain, therefore bad from the point of view of the rail-

road.
"If railroad gardening is ever to become a potent and

permanent means of public education, it must be orga-
nized upon a more economical basis, and with more re-

gard to the laws of good taste and good business. This
subject has already occupied the attention of a few
thoughtful men, and we are confident that some progress
has at last been made."
Mr. Stiles goes on to commend the plans of the then-

new station - grounds of the Boston & Albany railway
for "convenience, neatness and simplicity. No beds, no
brilliant flowers, no startling effects. They rely for at-

tractiveness on convenient, well-kept roads, neat turf,
a few good trees, and masses of well-selected and well-
planted shrubs, among which herbaceous and bulbous
plants are allowed to grow. The plan is simple, and
when thoroughly carried out in the beginning it is easy
to maintain." This editorial seems succinctly' to express
the crystallized ideas of the lamented editor of Garden
& Forest on the subject of railroad gardening.

In 1882 and 1884 several new and exceptionally artistic

stations had been built for the Boston & Albany Railway
Company after designs by the late eminent architect,
H. H. Richardson, and the latter date marks the adop-
tion of a consistent scheme of permanent planting, aim-
ing at nature-like effects instead of the purely orna-
mental, i. e., formal gardening, previousjy used. This
happy result was due to the influence of Prof. Charles
S. Sargent, of the Arnold Arboretum, a director of the
road, and to Mr. Wm. Bliss, its president. Designs for
the improvement of the grounds around these stations
were made by F. L. Olmsted, the veteran landscape
architect, and since 1884 the development of these plans,

as well as all of the horticultural interests of the road,
have been in charge of a competent landscape gardener,
Mr. E. A. Richardson, who says: "The plan followed is

to conform the treatment and development of the sta-

tion-grounds to the adjacent ground: a natural style

being followed amid natural surroundings, and a more
cultivated style in highly cultivated regions; to utilize

all natural advantages of ground surface, rocks, water
and native growths: to make large use of trees, shrubs,
vines and plants indigenous to the locality where im-
provements are being made; to supply beds for shrubs
with from eighteen to twenty-four inches of good loam;
and to plant so closely in the beginning that as the
plants grow they can be thinned to supply other grounds
as needed." It goes without saying that these methods
are not only the most practical but that they insure the
most artistic results.

Bailroad Gardening in i^?ori(Za. — Possible develop-
ment of i-ailway horticultiire is limited in the southern
states only by the taste and work expended. With logi-

cally treated station-grounds southern railways would
become pleasant highways studded with charming
groups of foliage and bloom, expressing the type of the
country traversed and marking the advance into a differ-

ent climate. Florida, especially, should become cele-

brated for its railroad gardens. Its chief "crop " is con-
ceded to be the winter tourist, and nothing appeals more
strongly to this class than the contrast of luxuriant
vegetation with northern ice and snow. Each station-

ground should be planted to emphasize this conti-ast on
a gradually increasing scale, to reach its climax in the
novel and effective semi-tropical vegetation possible in
the southern part of the state. Such a planting scheme
should commend itself as the best advertisement for
securing both pleasure-seeKing and home-seeking pat-
ronage. Little has been done so far, although the
Florida East Coast Railway Co. has improved several
of its station-grounds, notably, with decorative plants
at St. Augustine and with roses at Ormond, but the
planting on this line is largely in the way of demon-
strating horticultural possibilities for the benefit of
home-seekers and property-owners (peach trees around
its section houses being an example of practical results
shown), and viewed in that light is considered a success.

The Florida division of the Southern Air Line, and the
Jacksonville & Soxithwestern railroads have done simi-
lar planting, AU that has been done is ineffectual com-
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pared to the possibilities, for roses and half-liardy

shrubs thrive tbrougliout tlie state, while soutli of tlie

27fli parallel semi-tropical plants make fine growth and
bloom prot'itsely.

Possibilities ill California.—California offers limit-

loss opportunities for railway horticultural development
ranginji: from the semi-tropical growths of the citrous

belt to the alpine plants on the verge of the everlasting

snow that caps the mountains. A few examples of railroad

gardening that existed in the southern part of the state

about 1890 were maintained wholly by private enter-

prise as a means of advancing real estate interests.

Some years later, however, embellished station-grounds
aggregating a goodly number existed. But these were
scattered, the state being so large that no railway com-
pany could afford to establish gardens throughout the

extent of its lines at once, and the most progressive com-
munities secured the first improvements of this class.

The Southern Pacific Railway Company was the origina-

tor of the work and has expended large sums in beauti-

fying choice spots along its i-oute, as at Merced, Fresno,

Santa Monica, Pomona, Pasadena, Riverside. The range
of soil and climate i.s wide. At Los Angeles there are

palms dating from the Spanish occupation, a collection

of semi-tropical shrulis. and a display of yuccas, cacti

and other curious vegetation from the Arizona desert.

(Sterculia) and casuariua, which latter does excep-
tionally well, eticalypti, acacia in all except th(; most
tender varieties, grevillea, ligu.strum, magnolia, Frnx-
iiuis Californicus and F. excelsa where water is

available, crape myrtle, abutilon, oleander and pome-
granate (both the last do magnificently), olive and
carob which do finely, and roses, which are inclined to
burn and to stop llowering (luring the heat of mid-
summer away from the coast. Vines used are passi-
tloras, which thrive in the heated valleys, bignonias
and wistarias, also jasmines, wliich incline to burn
when used in the interior of the state, as do also maple
trees. Of palms, Pritchardia and Washingtonia are as
easily grown as onions; PJiamix Vaiuiriensis does well,
and Chama?rops grows slowly. A long list of plants,
tender in the east, are mentioned, among them gera-
niums, which are spoken of as being "killed to the
ground away from the coast some winters." The plants
that have proved best adapted to alkali soils are:
Phcenix, Pritchardia and Washingtonia among palms,
the European sycamore, Cottonwood, olive, crape myrtle
and some eucalypti. Mr. Reimers is of the opinion
that: "The gardens of California should be given a
classic Mediterranea-i aspect. It has the climate, the
coloring of rock, of soil and of sky, together with the
warm blue sea of Italy, Spain and Greece. The state-

^^B^^^^^^^
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Roses in bloom all winter are the special attraction at

several points. Along the ocean, where difficult hor-
ticultural problems are met, the use of raesembryan-
themums, eucalypti and other succulents is general.
Where water is available, passifloras, ipomeas and the
tropical hibiscuses make a wonderful show. In some
places acres of bamboos, planted closely in shifting

sands, are of great value. (Water is essential for their

establishment. ) Some of the best railway gardens are

on the Monterey line from San Francisco past San Jos6
to the ancient capital of the state. At Castroville there
is a picturesque "wilderness " garden overflowing at all

seasons with fragrance and bloom, and the little railroad

gardens along the "peninsula" (San Mateo coimty) have
a more finished aspect than any others in the state.

Johannes Reimers, landscape gardener of the San
Francisco & San Joaquin Valley Branch of the Santa F6
road, furnishes the following information: "For lawns,
we use exclusiveh' a mixture of Australian rye grass
90 per cent and white clover 10 per cent. We find that
this mixture gives a lawn better able to withstand the
heat, drought and poor soil usually furaished for filling

than any other. The grass retains its dark, rich color
even when almost dying from thirst, and makes a
strong turf that is not likely to burn even when watered
in the heat of a cloudless summer day; and it also re-

quires less water and less fertilizer than either blue-
grass or timothy. We make much use of a regular form
of the Pride of China tree (Melia Azedaraclt). known
as the Texas umbrella tree, for shade around buildings
and for avenues. Its low, spreading form makes it

harmonize with the broad-roofed Spanish style of archi-
tectiire used tor our buildings. It is a rapid grower
and is not deformed bj' the continuous northwest trade-
winds."
Other trees and plants mentioned include tlie panl-

ownia, pepper, catalpa. nuilberry, fig, the brachychiton

2069 A better method of treating the area

liness of the cypress has not been appreciated here; and
what might not be done with the lig, the olive and the
palm on these hillside slopes?"
Mr. Cha^. H. Shinn, of the California Experiment

Station, says: "There seems no doubt that the time
will come when one of the special features of travel in
California will be the horticultural display at thousands
of small railroad gardens scattered along every valley
and mountain from San Diego to Siskiyou."
Treatment of the Bight of Way Between Stafiovs.—

On this point the Garden & Forest editorial previously
quoted says: "What is needed is aground covering that
will be more permanent than turf and will not need its

constant cutting and attention, and which can be se-

cured without the enormous first expenditure for accu-
rate grading and the deep soil that makes a grass slope
presentable," and adds: "Such low plants as wild roses,

dwarf willows and sumacs, sweet fern, bayberry, etc.,

when once established will prevent surface soil from
washing, will not grow tall enough to interfere with
operating the road, and if destroyed by fire would soon
grow again from the root and re-cover the ground."
The proof of these deductions is seen yearly on many

roads, where thousands of miles of railroad rights of
way which, in the spring and early summer, are like
ribbons of flowered brocade linking the towns together
but later in the season become blackened wastes from
accidental or intentional fires. Year by year this mourn-
ful program is repeated.
Railway officials offer no practical objections to the use

of small trees and of shriibs between stations that apply
when they are placed with discretion; viz., on the outer
boundaries of rights of way that are 100 or more feet
wide, on straight stretches, or on long tangents, and not
on short curves or near grade crossings. The tracks
shor.ld never be menaced by the danger of trees falling
across them in wind storms, nor should the telegraph
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wires and poles be interfered with, nor the view of the
line obstructed. The danger to planting from fire can
never be entirely eliminated until some non-spark-pro-
ducing fuel is substituted for coal.

Can the horticulfural department of a railroad he

made partltj seJf-supporting ? There seems little doubt
that by one means or another this department might be
made at least partly self-supporting, but the consensus

2070. Railroad yard in southern California.

of opinion among raih-oad men is distinctly against the
advisability of making it so, except indirectly.

It is conceivable that railroad nurseries and green-
houses might supply planting stock to individuals to

their advantage; and possibly railway rights of way
aggregating immense areas might be planted to crops,
perhaps to fruit trees as is done to some extent in Eu-
ropean coiintries (a project which has also been recently
suggested for the roads of India), but the opinion is

general that legitimate railroad business is limited to

the transportation of people and of freight. Even if

this is true, it is still certain that the department may
legitimately be made to yield substantial financial re-

turns. This feature of the department work is as yet in

a preliminary stage that makes definite conclusions as
to the extent of its benefits impossible, biit enougli has
already been done to demonstrate the usefulness of a
well-conceived and correctly developed policy of protec-
tive and economic planting.

Planting for Protei'tion.
—

'Planting for protection, as
practiced so far. includes: (1) covering banks with
vegetation to prevent erosion, and (2) planting for pro-
tection from wind and snow, and from landslides. All
this has been successfully done in various parts of the
world. Snow hedges are comparatively common at home
and abroad. A notable examx^le of confidence in the
advantage of belts of trees for this purpose is seen in
the groves planted recently by the Northern Pacific

Railway Company. About 600,000 trees were set out in

1900, and the chief engineer of the road says: "This ex-
periment has been undertaken to determine the possi-
bility of siibstituting groves for snow fences. It is

necessary to protect all railway cuts in these prairie
regions in some manner, as the strong winds across the
treeless prairies cause the snow to drift badly. A strip

100 feet wide is cultivated to keep down weeds and over-
come danger from fire, and through the middle of it

runs a grove GO feet wide, the inner edge being 125 feet
from the center line and parallel with the tracks through
cuts. The trees are planted in parallel rows spaced
6 feet apart at right angles with and 3 feet apart par-
allel with the track. The two outer rows on each side
are golden Russian and laurel - leaved willows; the
third row from the oiiter margins, box elder and ash;
and the five central rows, cottonwood. This arrange-
ment is expected to produce a dense grove, increasing
in height from both sides to the center, which will fur-

nish an effective wind-break."
The feasibility of planting for protection against the

encroachment of shifting sand on the seacoast, along
rivers and on so-called desert lands, has been demon-
strated by the researches and experiments of the Divi-
sion of Agrostology of the United States Department of
Agriculture. The advantages of such plantings are sure
to be eventually recognized and utilized by railway com-
panies whose lines are exposed to this danger.
Planting for Mlconomic P^fr^po.s*'-*:. — Possibilities are

considered great in the direction of producing
timber for furnishing cross-ties, poles and posts.
It is asserted that under competent supervision
this branch can be made not only to pay the en-
tire expenses of the department but to become a
source of revenue. This branch of the work ap-
peals to practical railway men as perhaps no
other phase can be expected to, and to what ex-
tent the fortunes of various groves of locust,
catalpa and tamarack influence the happiness of
dignified chief engineers it would be dilficult to
learn, but that numbers of them are turning
otherwise unoccupied railway lands to this use
is certain. In the state of Indiana some railway
companies have planted a part of their holdings
with trees for the double purpose of growing
timber for economic uses and to secure the re-

sulting rediiction in taxes, which is a feature of
tlie state forestry law.

Protection of Natural Scenery.—Notwithstand-
ing the prominence given in railway advertising
to fine natural scenery, little credit seems due
to railway companies in general for protecting
such scenery. That they might wield a mighty
influence for their own and the public good is

proved b}^ a few instances. It is learned that the
unofiicial work of representatives of the New York Cen-
tral and the Michigan Central roads did much to create
the public sentiment that led to the formation of gov-
ernment parks on each side of Niagara Falls, and that
the same roads should be credited with comprehensive
and extended efforts to secure legislati(tn looking to the
prevention of further defacement of the palisades of the
Hudson.
Disagreeable Features and their Suppressioyi.— There

are two important classes of disfigurement: defacement
by signs and defacement by abused and neglected
grounds adjoining railway rights of way. The more
noticeable of these is the display of hideous sign-boards
that disfigure railway rights of way and, indeed, seem
to have the right of way on highways of every descrip-
tion. These amount to a public nuisance that shoiild be
legally controlled, but as they are placed on adjacent
land or buildings instead of oil railway property, their

direct suppression by railway ofticials is out of the
qtiestion. These ej'esores, however, furnish an added
and cogent reason for massing plantations of small
trees, shrubs and vines at certain points along rights of
way where the topography of adjacent land invites such
disfigurement. These gaudy signs not only blot out or
mar most fine landscape views (being adroitly placed to

that direct end), but are allowed to distort otherwise
unobjectionable farm buildings, while the approach to

villages and towns is announced in screaming colors by
the crowding togetlier of these frightful adjuncts of
civilization.

While railway companies are not strictly responsible
for these conditions, it is certain that they might sway
public opinion and effect a much netded reform by con-
tinuous, systematic work in the way of "planting out"
the disfigurements, and by establishing attractive plan-

tations wherever possible. This policy is likely to

resnlt in a reformation in the direction of the second
source of unpleasant views from trains; viz., the un-
kempt, sordid and often wretchedly squalid ax^pearance
of grounds adjoining rights of way through villages,

towns and small cities. If a park is maintained on the
station-grounds, near-by residents are likely to catch

the good spirit and improve the looks of neighboring
back yards. To this end, a rule against dumping on
railway ground should be strictly enforced. The objec-

tionable features that obtain in large cities must prob-
ably be endured until mitigated by the efforts of

municipal art and social service leagues.
Attainable /c7e«?.s-. —Railway companies can do no
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more effective advertising tlnm by demonstrating the

possibilities of the country traversed for liorae-making.

Instead of dreary wastes of dust and cinders, their way-
station grounds should present refreshing scenes of

shade and verdure. Their grounds shouUl be treated

according to the rules of landscape art that liold good in

all planting. Where adjacent land drops away giving

good vistas, these should be preserved; objectionable

features should, as far as possible, be "planted out;"

sky lines should be varied, banks clothed, and variety

and views supplied, particularly in flat and uninterest-

ing regions.
In short, railroad gardens should be in the hands of

those who will adorn instead of deface them; who will

look to the formation of features that will take care of

themselves aftrr ]>laiitiug is established— features that

require cousi(leral>le expenditure, a good knowledge of

trees and of shrubs, and a large amount of taste in the

designer at the outset, but after being established, like

the island gardens of Paris, "the hand of man might be

withheld for half a century without their suffering in the

least."

RiiUfOud Gardening Literature.—"Seven Lamps of

Architecture," by Rus'kin. "Landscape Gardening," by
Samuel Parsons, Jr. " Ornamental Gardening for Ameri-
cans," Ijy Elias A. Long. "Der Stiidtebau" (Vol. 9 of

Part 4 of "Handbuoh der Architektur "). Press of

Bergstrasser, Darmstadt, 1890, by J. Stiibben. Bul-

letins of the U. S. Dept. of Agric, Division of Forestrv,

especially No. 1 (1887) and No. 7 (1893). "Garden and
Forest," Jan. 16, 1889; Mar. 13, 1889; Apr. 3, 1889; May
1, 1889; Oct. 4, 1893; Oct. 23, 1895. "Railroad Gazette."

June 2. 1882; Mav 9, 1884; Oct. 7, 1887; Oct. 21, 1887;

Mar. 10, 1893; Apr. 7, 1899; Nov. 3, 1899; Feb. 16, 1900.

"Railway and Engineering Review," Oct. 25, 1890; Oct.

23, 1897; Sept. 9, 1899; Sept. 23, 1899; Apr. 14, 1900;

Sept. 29, 1900. "Railway Age," Sept. 28, 1900. "Railway
World," Apr. 7, 1877. "Park and Cemetery," July, 1899.

"Park and Cemetery and Landscape Gardening," March,
1900; May, 1900. "'Couutry Gentleman," Aug. 23, 1900;

Aug. 30, 1900. Frances Copley SeaVET.

KAIN-BERRY. RJiamnus cathartica.

RAINBOW FLOWER. Iris.

RAISIN. Fig. 2071. Up to about 30 years ago, practi-

cally the entire Raisin industry of the world w'as con-
fined to the Mediterranean districts of Europe and Asia.
While it is true that Raisin vines were planted in other
widely distant countries at a much earlier date, e.g.—
Chile, where it is said they were known 200 years ago—
it was not until the early 70's that the Chilean Raisins,
as well as those of the newer districts of California and
Australia, were actually found in the markets of the
world. Since that time, however, the development of
the industry in these new districts has been most rapid,
and it has been shown that even higher quality and flavor
are possible.

In California the growth of the Raisin industry has
been enormous, the output now reaching about 100,000,-
000 pounds annually, or more than the entire yearly
consumption of the United States a few years ago. In
1894, the growers found tliemselves face to face with
what was then thought to be a serious problem of over-
production. The price of Raisins fell below the cost of
production. Lack of system in marketing has since been
shown to have been the cause, for by cooperative meth-
ods in grading, packing and marketing, the industry has
again been placed on a sound and fairlj' remunerative
basis.

Tlie first importation and planting of the vines were
made in 1851, but it was not until 18G3 that the first

California cured Raisins were exhibited at the State
Pair, and it was not until 10 years later that the first

large-scale vineyards (one at Davisville, Solano county,
and another at Woodland, Yolo county) came into full

bearing. One hundred and twenty thousand pounds were
produced that year, nearly all by these two vineyards.
Planting in various parts of the state followed. Fresno,
Riverside, El Cajon valley in San Diego county, Los
Angeles and Orange counties soon became important

centers of the industry; but the production of citrons
fruits has now largely superseded Raisin-growing in

all the last mentioned except the Fresno district, where
at present three-fourths of the entire output of the state

is produced. The acreage is now about 50,000, with
nearly 45,000 of these in the Fresno district, including
Tulare, Merced and Kern counties. The climate of this

region is eminently suitable for Raisin culture, Tlie

summers are hot and dry and the winter rains scanty
and late, thus insuring a high saccharine content of the
grapes and ample opportunity for sun-curing, by which
means alone, it is thought, Raisins of high quality can
be produced. As the system in vogue in all districts is

essentially the same as that in Fresno, a short resume
of the practices of that region will suffice.

Alluvial soils and deep upland loams of the plains are
considered the best. Irrigation is absolutely necessary.
At first flooding and furrow irrigation wei-e practiced,

but since the placing of the ditches the water has escaped
into and completely filled the loose soils (in some cases
originally 60 ft. deep) from below% thus producing a
system of "snbirrigation," as it is called there; and it

is in this way that most of the vineyards are supplied
with water at present. Indeed, in some localities, it is

no longer a question of how^ to bring the water to the
land, but more how to keep it out. Serious damage has
resulted in some of the lower vineyards, where the seep-

age water has completely swamjied the land. "Tight"
canals and ditches at the start would have avoided this

trouble, but it was not realizetl until too late.

The vines are ail headed low, six inches being the

favorite height for the stump. With the exception of

the "Seedless Sultanas" and the "Thompson Seedless,"

which require long pruning, the canes are cut back
to 2 or 3 eyes; the number of canes left varies from
5 to 15, according to the age and size of the stump.
Summer pruning is seldom practiced. Clean, thorough
tillage is maintained until the vines cover the ground
and obstruct operations. The grapes ripen about Sep-
tember 1, and are allowed to become thoroughly ripe

before they are gathered. When the sugar percentage
has reached 23 or 24 per cent, the fruits are considered
ripe. The bunches are then cut with small shears

(care being taken not to rub off the bloom), placed on
wooden trays and exposed to the sun. The time required
for full curing ranges
from 10-12 days for the
earlier grapes to as long
as three weeks for the
later ones. When the
juice has reached about
the consistency of jelly

the Raisins are placed in
" sweat boxes" to undergo
the "sweating" process,
in order to equalize
the moisture -con tent
throughout the whole
mass. The Raisins are
then ready for grading
and packing. A great
many brands and grades
have been packed, desig-

nated at first much the
same as the imported
ones, but lately, the
Association has endeav-
ored to establish and
maintain distinctly Cali-
fornian brands. "6-

Crown Imperial Clus-
ters," "5 -Crown De-
hesas," "4-Crown Clus-
ters," "3 -Crown" and
"2-Crown London Lay-
ers " are some of the
principal brands. The
loose or detaclied berries

are, of course, always
marketed separately as
distinct grades. A great many have lately been " seeded "

by means of a specially designed machine, put up in

1-pound and %-pound packages, and marketed for cook-

2071.

and
Table or cluster Raisins
" loose cooking " Rai-

(XM).



1496 RAISIN KAMPION

ing purposes. Some "blenched" Seedless Sultana and
Thompson Seedless are prepared, and commaud a
higher price for no other reason than that they are con-
sidered more pleasing to the eye. The delicious flavor

and aroma are entirely destroyed in the bleaching with
sulfur, and all possible efforts should be made to dis-
courage the practice. Few, if any, "dipped " Raisins are
now prepared.
The varieties planted are: White Muscat of Alexan-

dria, the Muscatel Gordo Blanco and Malaga; and for
seedless Raisins, the Seedless Sultana and Thompson
Seedless. It is safe to say that the first two are the
prevalent varieties and produce the finest Raisins. The
Gordo Blanco is the favorite with some on account of
its large uniform berries and full, even symmetrical
clusters. The seedless varieties are both small. "Cur-
rants" (which, by the way. are not "currants" at all,

but the ciired fruit of the Zante or Corinth grape-vine)
are only partially successfiil, and as they command
a lower price, are not considered profitable in Cali-
fornia.
The Raisin vines are subject to the same diseases and

insect pests as are the wine and table varieties of the
Iritis vinifera type, and these are combated by the
usual methods. Downy mildew is unknown in Califor-
nia, and up to the season of 1900 no phylloxera had made
its appearance in the Fresno vineyards. In the fall of that
year, however, it was discovered in the district, and to
what extent it will reduce the acreage, will, of course,
depend upon the vigilance of the growers and prompt-
ness with which replantings with resistant stocks are
made.
Of late years high assertions have been made for the

Salt river and Gila valleys of Arizona as Raisin regions.
It is said the grapes ripen earlier and have that advantage
over the California districts, as well as that of being
nearer to market. How far these advantages will count
against the California Raisin in the competition remains
as yet to be seen.
For a complete and detailed account of Raisin-grow-

ing and curing, as well as a bibliography of the subject,
see "The Raisin Industry," by Gustav Eisen; also,

"California Fruits, and How to Grow Them," by E. J.

Wickson. Arnold V. Stubenrauch.

KAISIN-TREE, JAPANESE. Honnua dulcis.

RAMONDA (L. F. E. von Ramond de Carbonnitn-es,
French botanist and traveler, 17o3-18'27). Often spelled
Ramondia, but originally written Ramonda, Gesncraccfp.
Ramondia Ptfrenaica is one of the choicest and most
popular alpine plants. Few, if any, inhabitants of rock
gardens have been so often pictured. It is a small,
tufted, hardy perennial herb, like most alpine plants,
and its scapes bear one or few fls. in spring. These are
an inch or so across, and normally purple or violet, but
there is a pure white variety which is in great favor.
The Ramondas vary in the number of their petals, or
rather corolla-lobes. For example, P. NatluiUa' often
has 4-lobed and 5-lobed fls. on the same plant. The
floral parts in the genus are in 4's, 5's or G's. These
plants are rare and local in Europe and are interesting
as being among the few alpine survivors of a family
that is now essentially tropical.

A genus of about .3 species: corolla with scarcely any
tube, rotate or broadly bell-shaped: perfect stamens as
many as the corolla-lobes, affixed at the base of the co-
rolla: ovary superior: capsule oblong: seeds minus.
Ramondas are woolly or villous plants with soft, wrinkled
leaves. The plants require perfect drainage.
Although three Ramondas are in the trade, only one

is well known. This is R. Pyrenaica, wliich is hardy
in the eastern states. It is a beautiful, dwarf, alpine
plant well adapted for the rock garden. It is rather
hard to establish but can be easily grown from seed.
If seeds are sown in the spring, and the small plants
grown along in pots for the first summer and kept in a
cool shady position, they will make neat little plants by
the end of autumn. They should be kept in a coldframe
for the winter. These one-year-old plants grown in pots
are much easier to establish than younger plants. They
can be planted in small pockets in the rockery in a
slightly shaded and elevated position, and given good,

deep, peaty soil. When the plants get established they
will blossom freely, and if allowed to ripen their seed
they will sow themselves freely amongst the rocks. Old
plants can also be increased by division. They ought to

20/2. Ramonda Pyrenaica (X i^).

be covered in winter with some hay or dry leaves so that
they will not be heaved out of the ground by the alter-
nate thawing and freezing.

A. Color of fls. purple or white,

B, Corolla 5-parted, rotate.

Pyrenaica, Rich. Fig. 2072. Sometimes called Ro-
sette Mullein. Well-grown specimens may have G-12
scapes, each bearing 3—t fls. \% in. across. Native of
Pyrenees. Many inferior forms have been sent out in
the name of var. alba. Gn. 26, p. 129 (repeated in 27, p.
197); 29. p. 343 (repeated in 44, p. 55.5); 27, p. 197;
37:735 and p. 31; 51, p. 205; 56, p. 228. G.C. III. 12:vii.

J.H. III. 34:187. R.H. 1866:330. B.M. 236 ( Verhascum
Myconi).

BB. CornVa 4-parted, more concave, short bell-shaped
to funnelform.

H^ldreichi, Janka {Janctpa, or Janlaa'a, H4ldreichi,
Boiss.). Lvs. ovate, entire, obtuse, silky white above,
rusty -woolly below: scapes 1-2-fld. : fls. violet. Ac-
cording to Boissier it normally has a 5-parted cal5rx, 4-

lobed corolla and 4 stamens. Thessaly. Gn. 55, p. 394.

AA. Color of fls. yellow.

Serbica, Pane. This is said to be distinguished by its

blue anthers; also the fls. are said to be normally 5-

lobed. Servia. — i?. Nathdlhe seems to be a variety that
is more commonh' 4-lobed than the type. S.H. 1:161.

Robert Cameron and W. M.

RAMONDIA. See Ramonda, above.

RAMPION {Campanula Rapunculas) is a vegetable
sometimes cultivated for winter salads. The roots are
chiefly used, generally in a raw state, but the leaves
may also be used as a salad. The roots are white, a foot

or so long, and spindle-shaped, like a long radish. They
are ready for use in Oct. or Nov. and may be used all

through the winter. According to Vilmorin's" Vegetable
Garden," the seeds of Rampion are the smallest of all

kitchen-garden seeds, and their germinating power lasts

five years. The seed may be sown in the open ground,
either broadcast or in drills. The precaiitions usually
taken with minute seeds must be observed. In order not
to sow the seed too thickly it is well to mix it ivith sand.
The seed should not be covered, merely firmed into the
soil. Frequent and careful waterings are necessarj' un-
til the plants become established. Thinning is an Impor-
tant operation. Every plant allowed to remain should
have at least 4 inches each way for development. The
plants like a light, rich soil, partial shade and water
during the hot season. Although Rampion is a biennial
plant it sometimes runs to seed the first year, especially
if the seed be sown early. It is, therefore, sometimes
advisable to postpone seed -sowing imtil June. For
botanical description, see Campanula.
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RAMFION, HORNED. Pliijteitma.

RAM'S HEAD. Cijpripecliiim arielhium.

RAMSTED. Linaria vultjaris.

RANDIA (Isaac Rand, author of an index of plants

cult, at Botanical Gardens of the Society of Apothe-
caries at Chelsea, published 1730 and 1739). Jiiibidcein.

A genus of about 100 species of tropical shrubs, trees,

and woody climbers. Plants often spiny: Ivs. opposite,

obovate - oblong to lanceolate, frecjuently coriaceous;

stipules between the petioles and stem, short, and usu-

ally joined together; lis. white, yellow or reddish, small

or large, axillary or rarely terminal, solitary, corym-
bose, or fascicled : fr. a berry, globose or ovoid, 2-locuIed,

many-seeded. For distinctions from Mitriostigma and
Gardenia, see Gardenia.

A. Shrubs liaviu(j spines.

dumetorum, Lam. [R. floribihida., DC). A small tree

or rigid shrub with stout, straight, often long spines:
Ivs. i-2 in. long, short-petioled: lis. white or greenish
yellow, fragrant, not large, solitary or rarely 2-3 on a

peduncle; corolla }4-% in. across: berry globose or
ovoid, %-W in. long, yellow. Tropical Asia. Cult, in

S. Pla.

AA. Shrubs or trees wiilioiU spines.

B. Corolla-tube M in. long.

Fitzilani, P. Muell. A glabrous tree : Ivs. often over
6 in. long, shining, obovate-oblong or elliptical, obtuse;
petiole rather long: fls. about 1 in. across, in loose, few-
fld. cymes or the fertile fls. solitary: fr. globular, IK in.

thick or ovoid and longer, hard. Australia. Cult, in Pla.

BB. Corolla-tube 4r-10 in. long.

c. Lobes of corolla obtuse.

maculS,ta, DC. {Gardenia StanJeijana, Hook.). A
nnn-h-l)ranc'hed shrub 10-15 ft. high: Ivs. elliptical or
obovate-ol)Iong, lK-5 in. long, %-2\^ in. wide, charta-
ceous, acuminate, narrowed at base

; petiole usually
with glands near its union with the midrib: fls. usually
purple with white lobes, solitary, terminal or at ends of
short lateral branches, sessile: fr. oval, oblong or glo-

bose, pointed, lH-'i in. long. Tropical Africa. R.H.
1894:G0. B.R. 31:47. B.M. 418.5. Gn. 38:773.

cc. Lobes of corolla acute.

Ruiziana, DC. A tender shrub with dark green, lan-
ceolate, acute Ivs., and white or pale yellow fls. termi-
nal, solitary, sessile: corolla-tube somewhat h.airy; lobes
spreading: fr. cylindrical, yellow, 10-nerved. ISrazil,

Peru. p_ y;. Barclay.

RANfiVEA (auagrani of Buvenea, and now first pub-
lished). LiaiU'iiea of Bouch^. Palmacew. One species
of palm allied to Hyophorbe, from which it differs,
among other things, in its dwarfer habit, tisnally dioe-

cious flowers, and in the flowers being arranged alter-
nately on the short branches of the spadix. Bouche's
generic name Mavenea dates from 1878. It appears in

Bentham & Hooker (3:883) as Ravcnia. In spelling it

is so similar to Ravenia of Vellozo, 1825, that the two
cannot be distinguished by pronunciation. In the inter-
est of perspicuity, therefore, the name is here changed
to Ranevea, since both this plant and Ravenia occur
in the American trade.

Hildebrandtii (Bavmea Eildebrandtii, Bouch(5).
Becoming 8-12 ft. high, but flowering under cultivation
when half that height, spineless, erect: Ivs. elliptic-ob-
long or ovate-oblong iu outline, long-stalked, pinnate,
the pinuffi 20 or more pairs and narrow-lanceolate-acute

:

spadix long-stalked, the stamiuate recurved and with
short densely flowered spreading branches, the pistillate
erect with filiform strict branches thickened at the
base: fls. pale straw-color, the calyx 3-lobed, the petals
3 and joined at the base, the stamens 6: fr. black. Co-
moro Islands (east of Africa). l.H. 27:403. B.M. 6776.
G.P. 4:259. —An excellent dwarf palm, described by W.
Watson to he "as elegant as Geonnma gracilis and as
sturdy as a Kentia. It deserves to take a prominent
place among garden palms, its small size, free habit,
elegance, good constitution, being all in its favor, while

in the freedom with which it flowers and produces seed
we have an exceptional character among dwarf j:)alms."

Perfect flowers are sometimes produced, although the
plant is habitually dioecious. Ranevea is one of the
most valuable Palms of recent introduction, l^ fi -q

RANtJNCDLUS (Latin diminutive for frog; many of
the species grow in wet places). Rununciiliicew. iii'T-

TERCUP. Crowfoot. The genus is by far the largest in
the family, comprising fully 200 species. Ninety of
these are native or naturalized in North America. Most
members of the genus are naturally hardy, being found
in mountainous regions and in cold and temperate parts
of the globe.
Generic description: Perennial (rarely annual) lierbs:

Ivs. alternate, simple, entire, lobed, dissected ordivided:
fls. yellow, white or red; sepals usually 5, deciduous or
mareescent, persistent; petals 5 or more, conspicuotts
or minute, nectar pit and scale at base; carpels many,
1-ovuled ; akenes generally flattened, smooth, papillose

or spiny, borne in a head or
spike ; styles minute or elon-
gated. For .structure of the
flower and fruits, see Figs.
1874, 2073, 2074.
Por the botany
of the species
native to Amer-
ica, see the Syn-
optical Flora of
North America,
vol. 1, part 1,

fasc. 1. pages
20-39. The writ-

2073. Flower of Buttercup er of the present 2C74. Head of
—Ranunculus acris. article has treat- a k e n e s of

Natural size. ed the wild and Buttercup,
cultivated spe-

cies of America in Minnesota Botanical Studies, series

2, part 4, pages 459-508 (1900).
The cultivated forms of R. Asiaticus are constantly

increasing in nttmber. They are of two main types:

(1) the florists' section, called Persian Ranunculi, or
true R. Asiaticus. These require more care than the
others. They are quite variable in form and color, and
are the most highly cultivated members of the genus.
(2) The gardeners' section, called Turban Ranunculi,
or var. Afrieanus. Compared with the first section,
these have larger, broader, 3-parted Ivs., not so much
cut: fls. larger and broader, with many crisp petals,

not flat and spreading but erect and curved inward,
forming a spherical flower, as in the double peonies.
See No. 7. k. C. Davis.

Culture of the Asiatic Ranunculuses. — The cul-

ture of Ranunculuses in gardens and by florists has
been confined chiefly to the Persian and Turban Ranun-
culus, R. Asiaticus, since the Asiatic species is far

more attractive than the European. In England and in

other European gardens, R. Asiaticus has been in cul-

tivation a very long time. Parkinson mentions it in

his Paradisus, published in 1629. He termed it "the
double-red crowfoot of Asia." Since his time R. Asiat-
icus and its varieties have been greatly improved, both
in size of flowers and variety of colors. The flowers are
very double, almost globular iu outline, and often ex-
ceed 2 inches in diameter, while the colors now embrace
almost every shade except blue, and some are striped
and variegated. A well-grown mass of these charming
flowers when in full blossom is a sight not soon for-

gotten. They are not as well known in American
gardens as in those of England or at least not in the
eastern states, since the writer has rarely met with
them or seldom seen any reference to them in the horti-

cultural periodicals. They are not adapted to either
spring or summer bedding. Their season of blossoming
in this country is about the last week in May and the
first week in .June, which is too late for spring bedding,
while the season of blossoming is too short for summer
bedding. Therefore a position should be given them in

the herbaceous border where they will receive some
shade during the warmer parts of the day, or a level

place in a rock garden with a northern aspect. The
roots are tuberous, being like mini.nture dahlia roots.
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They are not liarily, at least not in any of the northern
states. The tubers should be carefi^lly lifted after the
foliage has all "ripened off" (which occurs usually
toward the end of August), and stored until the follow-

2075. Ranunculus amplexicaulis (X %).

ing spring in some cool shed where they will not freeze.

They should be planted as soon as the frost is well out
of the ground in spring, about 2 inches in depth and
about 6 inches apart, making the soil very sandy on top
so that the leaves will push through readily without
heaving the soil. Like their congeners the European
Ranunciili, they like plenty of moisture at the roots dur-
ing the growing season, and if they can be shaded from
the sun when in flower their blossoming period will

be materially lengthened. They may also be grown for
flowering in the greenhouse. The writer usually grows
a few pans each year, planting the roots in pans of light
soil towards the end of January and placing them in the
coolest greenhouse, where they will blossom towards
the middle of April. The writer also prefers the Tur-
ban varieties, since they are stronger-growing and rather
larger than the Persian. The .species may be propa-
gated by seeds, but this process is not worth while for
most people because the bulbs may be procured so
cheaply.
Of the native and European species of Ranunculus,

those of the Batrachinm section, such as i?. aqKufilis
and its varieties, are interesting aquatic plants, while
i?. repeals, var. Hore pleno, and i?. amplexUutulh are
useful as subjects for the bog garden.
For herbaceous borders or moist corners in the rock

garden R. aeonitifoliys, var. flore pleiio, R. cortuscefo-
Uus, R. anemonoides, R. parnaa^^ifoliiifi and R. Ficaria
are the only species worth growing. These are readily
propagated from seeds or by division of the plants in

sP"iig- Edward J. Canning.
INDEX.

(See also the supplementary list.)

KEY TO SPECIES.

Lvs. entire: hlades of siew-Jvs.
anijilexicaul: fls. ivhlte 1.

Li's. someivhaf lohed or divided.
B. Flfs. yelloic [eo'cept in some

double forms of R. Asiativus).
C. Foliage much lobed a n

d

parted into linear segments. 2.

Foliage with rather hro a d
lobes or divisions.

D. Riant spre((ding hij runners
or rootsfocks.

IE. A k e n e s compressed,
margined- 3.

EE. Akenes turgid 4.

DD. Plant not spreading by run-
ners nor rootstocks.

E. Roots decidedly hnlhons

.

. 5.

EE. Roots not bulbous.
F. Plants very loir and

glabrous G.

FF. Plants usually much
taller and more or less

hairy.
G. Fruitborneinaspike. 7.

Ct i> . Frit it bo r ne in a
globose or oval head

H. Reak of akene as
long as the body,
straight 8.

HH. Beak of akene
nearly as long as
the body, but re-

curved 9.

HHH. Beak of akene very
short.

I. Upper stem - Ivs

wanting: petals
normally 6-15. .10,

II. Upper stem - Ivs.

present : petals
normally only 5.11

white {except in some

amplexicaulis

adoneus

repens
montanus

hulbosus

Suksdorfii

Asiaticus

orthorhynchus

cortuseefolius

Calilomicus

acris

acomtiSoIius

1. amplexicatilis, Linn. Fig. 2075. Stems erect, 5-10
inches high, with 2-.'J flowering branches, glabrous: Ivs.

entire, ovate to lanceolate, amplexicaul. acuminate,

BE Fls
double forms). .12.

aeonitifoUus, 12.

af^ris, 11.

adoneus, 2.

amplexicauHs, 1.

Asiitticus, 7.

bulbosus, 5.

Califomieus, 10.

Carpaticus, 4.

cortusfiei'olius, 9.

dentatns, 4.

flore-pleno. 11, 12.

hiteus-plenus, 12.

ma.riiiius, H.

montanus. 4.

orthorhynchus, 8.

platyphyllus, 8.

plen}(S, 12.

repens, 3.

speeiosus, 5.

Suksdorfii, 6.

superhissimus, 7.

2076. Ranunculus repens. Double-flowered (X J^).

Tip of a decumbent plant, which roots at the joints.
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glabrous or at first with hairy edges soon becoming
glabrous, glaucous: fls. 3-6, either terminal or axillary,

pure white, with yellow stamens; sepals pointed; pet-

als much larger, obtuse. Mts. of S. E. En. B.M. 2(iC

(poor). L.B.C. 16:1593. J.H. HI. 35:.3-1.5. G.C. II.

19:788.

2. addneus, Gray. Plant shaggy-hairy, 4-12 in. high,

sometimes becoming decumbent: root slender-fibrous:

Ivs. usually 2-3-times 3-parted and lobed ; lobes all nar-

row-linear, acute
;
primary divisions of Ivs. sessile or

nearly so; petioles of basal Ivs. membranous in lower
part; stem-lvs. sessile or on a sheathing base, usually

borne opposite, resembling an involucre: petals 5 (or 6

to 8), large, yellow, rounded outwardly, cuneate at base,

much exceeding the lanceolate sepals which are hairy

beneath: akenes somewhat compressed, acutish; style

long, straight, subulate : head globular to oblong. Sum-
mer. Rockies of Colo., altitude 10,000 ft. - Int. 1881.

Procurable from dealers in Colorado plants.

3. ripens, Linn. Plant more or less hairy, spreading
byrunuers: roots fibrous: fl. -stems often ascending 0-

12 in.: Ivs. petioled, 3-divided; middle 1ft. or all Ifts.

stalked, often again 3 - lobed or cleft, and somewhat
coarse-toothed, bases cuneate or truncate: petals obo-

vate, 5-6 lines long ; sepals much shorter, spreading,
hairy below: akenes compressed, margined; beak short,

stout, slightly bent: head globose. Maj'-July. Low
places, from Nova Scotia and Newfoundland to Va. and
westward; also Eu. and Asia. —A double-flowered form
( var. flore plena), Fig. 2076, is not uncommon in gardens.

4. montanus, Willd. Mount.^in Buttercup. Plant
6 in. high, pubescent, with soft appressed or spreading
hairs, especially toward the top : rootstock creeping,
1-3 in. high, J^ in. thick: radical Ivs. few, petiolate,

smooth, orbicular in outline, 3-parted, and lobed into

blunt-toothed segments; stem-lvs. sessile or nearly so,

clasping the stem, 3-5-parted into narrow somewhat
toothed or entire lobes: fls. solitary, terminating the

simple or once-branched stem, 1 in. across or larger;

sepals concave, acute, yellowish green, slightly hairy;

petals 5, large, broadly obovoid, bright yellow, with
small scale and pore at base: akenes turgid, glabrous;
beak strongly hooked, puberulent. May -.July. Eu.
B.M. 3022. L.B.C. 17:1610.

Var. dent&tus, Baumg. (iJ. Carpdticus, Herbich).
Lvs. much more toothed than in the type: plant much
taller: fls. larger. B.M. 7266. Gn. 52:il38.

5. bulbdsus, Linn. {H. specidsus, Sort.). Plant from
a true bulb, erect, about 1 ft. high, hairy: lvs. petioled,

,3-5-parted, the divisions sometimes stalked; segments
lobed : fls. terminating the branches, bright yellow,

large
;

petals large, obovate, shining above ; sepals

much smaller, often reflexed: akenes compressed, with
short beak, and borne in a globose head. Spring and
summer. Persia, Eii., N. Africa. — The double form is

perhaps best suited for cultivation.

6. S{lksdoTfii, Gray. Roots fibrous: stems slender,
3-6 in. high, glabrous, radical and lowest stem-lvs.
small, about 6-8 lines long, subreniforra to broadly fla-

belliform, with truncate base, deeply 3-5 -cleft or
parted ; divisions cuneate, again 2-5-cleft or incised;

upper stem-lvs. with linear divisions: fls. 1-3, deep yel-

low; petals round-obovate, refuse: akenes turgid-len-
ticular, sharp-edged, glabrous; style persistent for a
time, slender, % line long, equaling the akene body:
head of fruit globular. July, Aug. Damp places, 6,000-
8,000 ft. altitude; Mts. of Wash., Oreg. and Mont. -This
rare species was offered by F. H. Horsford in 1889.

7. AsiAticus, Linn. Fig. 2077. Plant erect, either
simple or branched, K-1 ft. high: roots fleshy: lvs.

petiolate, becoming sessile upwardly, ternate or biter-

nate; segments toothed or deeply 3-lobed: fls. termi-
nating the stems and branches, variable in color among
the cultivated forms; calyx spreading, becoming re-

flexed
;

petals large, obovate, blunt : fr. in a spike.
May, June. Asia Minor. F.S. 16:1679 (fl. pi. ). R.B.
16:133 (var. sitperbisshtDis). —Highiy bred double fls.

of many kinds are in cult. Roots are sold as "bulbs."
The Persian and Turban Ranunculuses belong here.

8. orthorhynchus. Hook. Plant 10-18 in. high, erect,
branched, hirsute to nearly glabrous: root thick, fibrous:

lvs. oblong in outline, pinnately compound; Ifts. 5-7,
cleft and incised, quite variable; upper Ifts. often con-
fluent and sessile or nearly so, lower ones well stalked

:

petals 7-16, yellow, rarely purple beneath, obovate; se-

pals much shorter, pubescent beneath, reflexed, decidu-
ous : akenes glabrous, obliquely ovoid, compressed,
margined; style ot same length, straight, rigid, persist-

2077. Persian Ranunculus— R. Asiaticus (X K)-

ent: head globose. May-July. Wet places, Brit. Col. to
Ore. and Mont. — Var. platyphyllus, Gray (B. mdxi-
niua, Greene). Often 3 ft. or more high: lvs. larger,
2-4 in. across; Ifts. often 3 in. long, andlaciniately cut:
petals often larger than the tj^pe.

9. cortusaeSdlius, Willd. Root of thick, fleshy, fascic-

ulated fibers: plant velvety hairy, 1-3 ft. high; lower
lvs. long-petioled, roundish to reniform, incised, and
with cut and toothed lobes; stem-lvs. divided into 3-5

narrow lobes; upper ones sessile: fls. several or many,
terminal and axillary, rather paniculate; sepals 5, ovate
to lanceolate, green with pale margins; petals 5, large,

broadly obovate, glossy yellow : akenes compressed , hairy
on sides, tapering into recurved styles nearly their own
length; head of fruit short-oval. May. Island of Ten-
eriffe, Canary group. Int. 1893. Gn. 45:944. B.M. 4625.
—Not very hardy and needs protection in winter and
early spring. It is well suited for pot culture. It is in-

creased by division of the roots in autumn.
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10. Califdrnicus, Bentli. Plant rather weak, M-2 ft.

higli, usually pubescent or hirsute, branching and with-
out leaves in upper part: roots tibrous: Ivs. ternately
divided or parted, or palmately 5-divided into linear or

narrow, often 2-3-parted divisions: petals G-15, glossy
yellow, oblong or narrowly obovate : akenes flat, slightly

margined, beak very short. Rather dry places,W. Calif,

and adjacent Ore.

11. &,cris, Linn. Figs. 1874, 2074, 2075, 2078. Plant
hairy up to the sepals, erect, 3^-3 ft. high, often
branched: radical Ivs. on long, slender petioles; others
with shorter petioles sheathing the stem or nearly ses-

sile; Ivs. 3-parted nearly to the base, the divisions
ovoid-cuneate, 2-3-lobed and coarsely toothed or cut:
bracts linear, lobed or entire: fls. yellow, 9-12 lines

across, several, on rather short peduncles; sepals hairy
beneath, ovate, shorter than the petals; petals 5, gla-

brous, obovoid, obtuse, bearing a prominent scale at

base: akenes compressed, coriaceous on margins; style

very short: head globose. May-Sept. Newfoundland,
Canada, eastern states. Said to be naturalized from Eu-
rope.— Var. flore-pleno, Hort., is more coinmon in cult.

The best forms are deep, glossy, golden yellow and very
double. Called Bachelor's Buttons. B.M. 215.

12. aconitifolius, Linn. Plant pubescent, 3^-3 ft. high,
branched; Ivs. palmately 3-5-parted, parts cut-toothed,
upper ones sessile and with oblong to linear-lanceolate
lobes: fls. white, several on a stem; sepals flat, pubes-
cent; petals oblong, cuueate to orbicular. May, June.
Mountains of middle Europe. — Var. flore-pleno, Hort.
{Yiiv. pJtmis), called White Bachelor's Button and
Fair Maids of France, has very ornamental, double,
white, globose flowers. Gn. 45, p. 29, and 48, p. 506.

Var. liiteus-plenns, Hort. Fls. much doubled but of a

golden yellow color. The type and varieties are suited
to borders and half wild places

2078. Buttercups— Ranunculus acris. Natural size.

Ii.ane)nonoldes,ZA\il. 6in.: fls.wliite or tinged rose. Austria.
Gu. 22:354.-72. aqudtilis, Linn., sometimes called Lodewort,
Ram's Foot, etc., is an interesting aqiiatic plant coinmon in
temperate regions, the floating Ivs. often broad and 3-lobed,
while the submerged Ivs. are cut up into nnmerous tliread-like

segments.— i2. huJldtus, Linn., is a yellow-fld. spefdes offered in
single and double forms by Dutch bulb dealers. Mediterranean
region.— iS. cardiophyllus , Hook., offered in Oolo.in 1900, is con-

sidered by Gray as R. affinis, var. validus. It is an Ameriean
species pictured in B.M. 2999 with yellow fls. 1^ in. across.—
R. fasciculdns, Muhl. Height 1 ft. June. N. Am. Mn. 2:1.—
R. Ficdria, Linn., called Lesser Celandine or Pilewort in Eng-
land, is a native of Europe and the Caucasus region. It has yel-
low fls. about 1 in. across. A double form is procurable from
Dutch bulb dealers.— i?. lanuginosus, Linn., is a European spe-
cies of which a double form is advertised by Krelage. of Haar-
lem, Holland.—i^. Li/allu, Hook, f., the New Zealand Water
Lily, grows '2-4 ft. high, has peltate Ivs. and waxy white tis.

4 in. across, borne in many -flowered panicles. In Europe it

2079. Dwarf Essex Rape kX 1-12).

is considered a cool greenhouse plant. It is a gorgeous spe-
cies and ought to succeed somewhere in North America. G.C.
II. 15:724; 23:371.— i2. parnassifblius, Linn., is a white -fld.

European mountain plant 6 in. high, procurable from Dutch bulb
dealers. J.H. HI. 30:37. L.B.C. 3:245. BM.Z&Q.~R. peddtus,
Waldst. & Kit., a native of the Hungarian Alps, has yellow fls.

nearly an inch across.— -fi. rvtcefbliits^ Linn., a native of the
higher Alps, has yellow fls.: petals 8-10; claw orange Offered
by Dutch dealers.— i2. scptentrlondlis, Poir., is advertised. It is

a native plant allied to R. repens.— K. spicdtiis, Desf., is figured
in B.M. 4585, with showy 5-petaled yellow fls. fully 3 in. across. It
is an Algerian species bxit is said to be perfectly hardy in England
and of easy culture in any good garden soil.

—

R. svpei'Mssimus,
Hort., is used in some catalogues for the double Freneli Ranun-
culi, known also as R. Asiaticus, var. superbissimus.— _R. i>in-

diflorvs, Hort. VanTuhergen, is a scarlet and green-fld. variety
of the Turban class of R. Asiaticus. g q_ Davis

RAPE (Brassica Napus). Fig. 2079. In recent years
this has become an important forage plant. The name
Rape includes several varieties which are grown for
two purposes: (1) for seed from which oil is expressed;
(2) for the purpose of furnishing animals with succu-
lent feed during late summer and autumn, when pas-
tures become bare. Varieties used for the latter pur-
pose usually do not produce seed in this climate the same
season, though they are usuallj' classed with annuals.
Dwarf Esses is an example of the kind used for soiling
(green feeding) purposes. Rape is of considerable im-
portance to the fruit grower as a cover-crop. The seed
germinates readily, will often grow where a clover catch
is impossible, and furnishes excellent sheep pasturage
late in the season. When grown strictly as a soiling
plant the tops are cut and hauled to the feed-lot or
stable. Dwarf Essex Rape much resembles a ruta-
baga turnip at first. It is like a rutabaga with an exag-
gerated leafy top and without a swollen fleshy root.

Rape is a cool weather plant and may be grown in al-

most any part of the United States by sowing it at the
proper time. As a cover-crop in the orchard in the East
it may be sown as late as September 15 with good I'e-

sults. It is an excellent pioneer plant in the work of
renewing humus in worn-out lands. In the Middle
West, where shade is needed. Rape is used as a nurse
plant for clover when the latter is sown in orchards in
midsummer. Turnips may be used for the same purpose.

John Craig.

RAPHANUS (classical name, from the Greek). Cru-
cifercp. Radi.sh. Charlock. Annual or biennial branch-
ing herbs, of about G species in Europe and temperate
Asia, of which one, B. sativna, is the Radish (which
see). They bear small but rather showy slender-pedi-
celled flowers in rose-lilac or white, or in some species
yellow, in open terminal racemes. Leaves various and
variable, the radical and sometimes the cauline lyrate-

pinnatifid. Stamens fi, free. Sepals erect, the lateral

ones somewhat saccate or pouch-like at base. Pod a





S Mp. 'o

a "

» 3
M g
2 f^

pa a
3 «

J3 ="

S Oi

B S

>* I,

w =

K ^ 3

o a

!5 a

«•§



KAPHANUS RASPBERRY 1501

long cylintlrical fleshy or soft-corky silique, with spongy
tissue between the globose seeds, iudeiiiscent. The
genus is divided into two natund groups, one (Rupliau-
istrum) witli tlie pod longitudinally grooved antl con-
stricted between the seeds, the other (Kaiihanus proper)

with tlie pod uot grooved nor prominently constricted.

To the former group belongs E. Kaphanistrum, Linn.,

the Jointed or White Cliarlock (siinictnncs, but erro-

neously, known as Rape). It is au (_)U1 World annual
weed, now naturalized in fields and waste places in the

easternmost states. It is an erect, sparsely hairy herb,

with slender tap-root and radish-like Ivs., growing
2-3^ ft. high: lis. rather showy, yellowish, turning
white or purplish; silique 1-3 in. long, few-seeded, with

a long beak. It is from this species that C'arriere pro-

duced Radishes by means of plant-breeilinir (see li'iujisli).

To the second section belongs K. sativus, Linn., the

Radish, generally considered to be native to Europe and
Asia, but unknown in an aboriginal wild state. It is

usually an annual, although commonly spoken of as bien-

nial, because the roots can be kept over winter and
planted the following spring. The winter Radishes
are truly biennial in northern climates. Radish has
pink-lilac or nearly white fls., and short, thick, spongy,
taper- pointed pods. Sometimes it runs wild in waste
places, and then bears a long, hard tap-root like that of

R. Baphanistriiiii-. The Radish is extensively culti-

vated for its thick roots, which have been developed
into many shapes and colors. There are Chinese types
of Radish that have a hard root little more than 1 in. in

diani., and sometimes becoming nearly 1 ft. long. Some
forms are scarcely distinguishable from short turnips.

The Madras Radish (India) is grown for its soft, tender
pods, which are eaten raw or in pickles. The Rat-tailed

or Serpent Radish, var. caudatus (E. emidti1n>s, Linn.),

has enormously long pods (see
Fig. 20G6), which are eaten
either pickled, or raw as Rad-
ish roots are. Frequently the
pods are 1 ft. long. The root
is slender and hard. This is a
cultural variety, coming true
from seed. l. H. B.

KAPHIA. See Eaffia.

KAPHID6PH0RA. See
EliupJiiOopliot-a.

RAPHIOLEPIS (Greek, ra-
phis, needle, and lepis, scale;
referring to the subulate
bracts). Sometimes spelled
Mhaphio lep i s. Rosdcew.
Ornamental evergreen shrubs,
with alternate or obscurely
whorled, ustially serrate Ivs.,

white or slightly pinkish fls.

nal racemes or panicles and small pea-
sized black fruits. None of the species
are hardy north, btit all are handsome
broad-leaved evergreens for cultivation
in the southern states and California.
They will thrive in any good, well-
drained soil, and if cultivated in pots, a compost of
sandy loam and leaf-mold or peat will suit them. Prop,
by seeds or by cuttings of ripened wood under glass
late in summer; also by layers, and soiuetimes grafted
on hawthorn. Two species in southern Japan and
China, allied to Sorbus and Photinia, but fls. in racemes
or panicles, with deciduous calyx; stamens 1.5-20: styles
2-3. connate below: fr. small, bluish or purplish black,
bloomy, with one globular seed.

Japfinica, Sieb. & Zuce. (B. ovdta, Briot). Shrub, to
12 ft., with stout, upright branches: Ivs. short -petioled,
broadly oval or obovate, obtuse or acutish, narrowed at
the base, crenate-serrate, dark green and lustrous above,
pale beneath, floccose-tomentose when young, thick,
l>2-3 in. long: fls. white, % m. across, fragrant, in
dense, tomentose panicles or racemes; petals obovate,
obtuse: fr. to K in. across. May, June. S. Japan and
adjacent islands. S.Z. 1:85. R.H. 1870, p. 348. Gn. 22.

p. 43; 32, p. 20; 34, p. 1.08. -Var. integ^rrima, Hook.
Lvs. entile or nearly so, to ',i^^ in. long. B.M. 5510.

tndica, Lindl. [H.rithru, Lindl. Cratwgit.^ IndicUf
Linn.). Indian Hawthokn. .Shrub, to 5 ft., with
slender, spreading branches; lvs. obovate to oblong-
lanceolate, acute or acuminate, gradually narrowed at
the base, serrate, glabrous or slightly pubescent when
unfolding, VA-iyi in. long: fls. white or pinkish, about
H in. across, in glabrous or somewhat tomentose,
rather loose panicles; sepals lanceolate, acute, usually
red like the filaments; petals acute: fr. 34-H in. across.
May, June. S.China. B.M. 1720. B.R. 6:468; 17:1400.
—A very variable species; several forms have been de-
scribed as distinct species, as B. PJueostemoii, rubra and
aalU'i folia, Lindl. The last named, which is var. salici-

f611a, Nichols., is the most ornamental: lvs. oblong-
lanceolate, acuminate: panicles rather large and many-
fld.; stamens white or purplish, shorter than sepals.
B.R. 8:6.52. R. H. 1874:270. Gn. 9:26. B. rubra, ad-
vertised by the S. Calif. Acclim. Asso., is Pi/racantha
cmnulata , which see. A hybrid between the two species
is B. Deiacoiirii, Andr^, forming a compact shrub with
rather large panicles of blushed (Is. and the foliage in-

termediate between the two parents. R.H. 1900:698.

Alfred Rehder.

RASPBERRY is a name applied to those brambles in
which the fruit separates from the receptacle when ripe.
Plate XXXIII. Three species are of importance in
American fruit-growing. Bubas Idceits, the European
Raspberry, has been longest in cultivation and is least
important now in this country. Though brought to
America by our forefathers among their earliest fruits,

and the parent of many varieties here produced, the
species has never fully adapted itself to the American

climate. Owing to this
fact.the work of Brinckle
and others, in improving
It, in the early part of
the century, proved of

ttle permanent value. The fruit

is of superior quality and con-
tinues to ripen through a long
period, but the plants are deficient

in hardiness and productiveness.
Bubus strigosiis, the American red
Raspberry, is very like its Euro-
pean congener. Though slightly in-

ferior in quality of fruit, its greater
liardiness and productiveness have
sufficed to confine the commercial
growing of red Raspberries in
America almost wholly to this spe-
cies. It has been under domestica-
tion only within the last half of the
century. Cuthbert, the leading va-
riety, IS shown in Figs. 2080, 2081.

Bifbas c c ident all s, the black
Raspberry, is commercially the
most important Raspberry in the

United States at the present time. It lends itself read-
ily to cultural methods, the plant is hardy and produc-
tive and the fruit is better able to meet the exigencies
of market demands, though relished less by most per-
sons, than that of the reds. The growing of black-caps
in field culture for evaporating has added greatly to the
importance of the species. This can be done where

2080, Cuthbert Rasp-

berry (XM).
To show halsif of fruit

bearing.
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conditions would not warrant the growing of fruit to be
sold fresh. Hybrids of B. strigosiis and i?. occlden-
^«7is — known as B. nef/lecttia — h^ve given the purple-
cane class, of which Shaffer {Fig. 2082) is a leading
example. For further notes on species of Ra^spberrj',

see liitbus.

Raspberries are extensively grown in the northeastern
states. They thrive best in deep, moist soil. The lighter

loams are preferable for reds and the heavier loams for
blacks. The prime essential is that the land shall be
able to withstand drought well; but it must not be over-
wet. Much may be done to improve the drought-resist-
ing quality of soils. If the sub.soil is hard and impervi-
ous it may be improved by underdraining or subsoil ing.

This will provide a deeper reservoir for the storage of
moisture. Still more important is the proportion of
vegetable matter. A soil rich in humus admits water
more readily and in larger quantities, retains it longer

Box of Cuthbert Raspberries (X

and therefore resists di'ought better than one that is de-
ficient in humus. Humus may be increased by the ap-
plication of stable manure and by plowing under green
crops, but the process must be gradual. Undecayed
vegetable matter is not humus, and its addition in
large quantities may augment the difficulty which the
increase in humus is designed to correct. Thorough
soil preparation must therefore begin several years pre-
vious to planting, if the land has been improperly
handled theretofore. Other important offices of humus
are the holding of nitrogen to prevent its loss, and the
unlocking of mineral elements from the soil. The well-
known fact that brambles thrive so well in virgin soil,

is, no doubt, largely due to the abundance of humus
which such soil contains.

Stable manure is permissible as a fertilizer, except
forred Raspberries when growing on moist, ricli soil, in
which case it forces growth too much. Leguminous
ci'ops may furnish all the nitrogen needed. Floats,
ground bone or basic slag will supply phosphoric acid,
and potash may be obtained from wood ashes or muriate
of potash. Upon the soil of the Rhode Island Experi-
ment Station, which is a light sandy loam with gravelly
subsoil, the addition of nitrogen does not increase the
yield, although the soil is not naturally fertile and ni-

trogen has been applied annually for a series of years.
Other crops have been upon the land until recently.
Even plots from which mineral elements have also been
omitted do not fall far behind those which have been
liberally dressed with the three essential fertilizing ele-

ments for a series of years, judging from the first crop
only. No one can tell the grower how to fertilize his
plants; the question must be settled upon his own farm.
Cover-crops have not been extensively used, but are
likely to receive more attention. Where crimson clover
will thrive it is well adapted to the purpose, although
somewhat difficult to uproot in spring.

Planting may be done in fall or spring, but spring is
to be preferred for black-caps. Plants secured from
young plantations are preferable, since they possess
gr<^att_-i- viu:or and are less likely to carry disease. The
imiividuulity of the parent-plant, while generally dis-
regarded, may be a determining factor in the profitable-
ness of the offspring. Black-cap plants are obtained by
burying the tips of the growing canes, late in summer,
when they begin to thicken and throw out roots. When
thoroughly rooted, the layer is severed and the "tip"
(Fig. 2083) is used for planting. Reds throw up numer-
ous suckers from the roots and these are oftenest used
in planting, though root-cuttings are available. For
near-by planting the young suckers, moved in early
'•ummer, may be used. Plants are preferably set iii

check-rows, six or seven feet apart, with plants four to
six feet apart in the row. Cross-cultivation in early
spring and after fruiting will materially aid in keeping
a plantation in good condition. Without it the reds
quickly form thick hedge-rows. With intensive methods

1 crops may be grown between the row^s the year of
()!;inTing; with common farm methods they are better
omitted.
Thorough tillage should be given till midsummer,

when a coA'^er-crop should be sown. In especially dry
climates, as upon the Plains, tillage should
be continued throughout the season. Plow-
ing between the rows in spring is undesir-
able and is unnecessary if tillage has been
good the previous year. With reds some
form of cultiviitor with square-pointed teeth
or cutting-blades is advantageous in de-

,</ stroying suckers.
Tender varieties may be protected in win-

ter by laying them down and covering them
with earth. To do this loosen the soil at
one side of the root and bend the plant in
that direction. The plants are usually bent
in the direction of the row so that the tops
will lap over the crowns.
The young shoots of black-caps should be

nipped off as soon as they reach a height of eighteen to

twenty-four inches, that a well-branched self-supporting
bush may be obtained. In spring following, the branches
should be shortened to one to two feet. This spring
pruning is the fruit-thinning process of the year and
should be done with judgment. The poorer the soil or
the less able it is to withstand drought, and the less

intensive the culture, the more severe should the prun-
ing be. Authracnose may give less trouble, and the
plantation will last longer, without summer pinching,
but the yield will be much lower. With reds summer
pinching is undesirable after the year of planting,
unless with exceptionally vigorous varieties on strong
soil. The older canes are best removed as soon as fruit-

ing is over. They are more easily cut then and their

removal gives a good opportunity for cross-cultivation
{in case the check-row system is used) and a thorough
cleaning-up before the season's tillage is abandoned.
Early removal may also help to check the spread of
certain enemies. Plantations may be kept in bearing
many years if desired, but it is seldom profitable to

do so.

The fruit demands care in picking and in handling
thereafter. It should never be picked when wet. Red
raspberries are especially difficult to ship and are
usually marketed in pint baskets rather than quarts.
Reds yield less than blacks and usually sell at a higher
price.

Enemies are numerous. Crown- and cane-borers must
be controlled by cutting out and destroying the infested
canes. Red rust sometimes sweeps away plantations of

black-caps. A plant once attacked can never be cured
and should be rooted out and burned at once. Authrac-
nose is especially troublesome. Only plants free from
it should be set, and the plantation should be aban-
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doned before it becomes badly diseased. Spraying will

reduce it but is not entirely satisfactory. Crown-gall,
due to the growth of a specific organism of a very low
order, belonging to the slime-molds, is often serious,

particularly with reds. Neither affected plants nor

2082. Shaffer Raspberry—Rubus neglectus (XM).

apparently healthy ones from a diseased lot should be
planted, as the trouble is readily communicated to,other
plants and trees. Fred W. Card.

EAT-TAIL CACTUS. Cereiis flagelliforniis.

KATTAK. See Valanuis.

RATTLE - BOX. The species of Crotalaria ; also
Litdwlgia altem i folia.

EATTLESHAKE WEED. See Hierachim venosum.

RATTLESNAKE PLANTAIN. Goodyera.

RATTLESNAKE ROOT. Prenantlies

.

EATJW6LFIA (Leonhart Rauwolf, physician of Augs-
burg, published a book in 1583 on his travels in the
orient; often erroneously stated to be of the eighteenth
century). Apocy)iacew. About -10 species of tropical

trees and shrubs with Ivs. in whorls of 3 or 4, rarely

opposite, and small fls. often borne in dichotomous or

trichotomous clusters. Calyx 5-cut or 5-parted; lobes
obtuse or acute: corolla funnel-shaped; tube cylindrical,

dilated at the insertion of the stamens, usually con-
stricted at the throat,
devoid of scales;
lobes 5 ; disk cup-
shaped or r i n g-
shaped : carpels of
the ovary 2, distinct
or considerably
grown together: style
short or long: ovules
in each carpel 2:
drupes 2, distinct or
connate into a 2-

stoned fruit, the
stones 2-groovedor2-
cut: stones 1-seeded:
seeds ovate; albumen
fleshy, smooth, not

ruminate, rarely wrinkled. These plants are little known
horticulturally. The only species in the American trade,
apparently, is R. Chinensis , Hort. Several years ago the

95

2083. ' Tip" or layer of Raspberry.

undersigned received from the Botanical Garden at Hong
Kong a few seeds of this small evergreen shrub. The
seeds germinated well and tlie volants grew rapidly,
attaining a height of about a foot in a year. During the
summer of the second year the rather bushy plants
flowered well and bore a crop of shining red berries
which were very conspicuous throughout the winter.
When well grown and bushy the plant is quite orna-
mental, its habit being dense and the color of its

leaves dark green. The flowers are white, and are
1 orue in dense trusses at the extremity of eacli shoot,
riiuugh an individual flower does not make much show,
the plant is very ornamental when covered with masses
of blossoms. The plant needs a rich, light soil, much
water when in full growth and protection against the
herce rays of the sun. Every spring the old soil should
1 e shaken out and replaced by a rich compost. In the
vriter's garden at Gotha, Orange county, Florida, the
Banwolfla flourishes with great luxuriance in the shade
of other shrubs in rather moist spots. Although it is

easily winter-killed, it sprouts readily in spring from
the roots. When covered with numerous trusses of
shining red berries the plant is an object of beauty.

H. Nehkling.
EAVENALA (the name of the plant in Madagascar).

Scitamindcaie. A genus of 2 species, I from Brazil and
Guiana and 1 from Madagascar. Musa-like plants be-
coming 20-30 ft. high, with a palm-like trunk: Ivs. ex-
ceedingly large, crowded in 2 ranks, thus forming a fan-
shaped head of foliage

;
petioles long, with concave

bases scarcely sheathed: scapes or peduncles in the
upper axils longer or shorter than the leaves: bracts
spathe-like, many, boat-shaped, acuminate : fls. many,
large, in a spathe or bract; petals long-exserted; sepals
free: fr. a 3-vaIved capsule.

A, I/vs. aliorter fJiaii petioles.

MadagascariSnsis, J. F. Grael. Travelers' Tree,
so called from the clear watery sap found in the large
box-like cells of the leaf-stalks and which affords a re-

freshing drink. Fig. 2084. Lvs. often 30 ft. high, mu-
sa-like, very large, fibrous: fls. white, in spathes about
7 in. long. Gng. 5:153. V. 23, p. 136. F.S. 21:2254.
A. P. 12:535. R.H. 1890, p. 152. G.C. III. 2:693. A.G.

2084. Travelers' Tree—Ravenala Mada^ascariensis.
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20:870. — Cult, in Fla. and S. Calif.; also rarely under
glass in the northern states.

AA. Lvs. as long as the petioles.

Guyanensis, Steud. Becoming 15 ft. high: lvs. oval-

elongated: lis. white: spathes 1-1 K ft. long. Offered
1893 in S. Fla. p. w. Barclay.

EAVfiNEA. See Banevea.

KAVfiNIA (name not explained). Sutdcece. A genus
. of 2 syjecies of tender shrubs from Cuba and Brazil

:

lvs. opposite, l-.3-foliolate; Ifts. lanceolate, entire: fls.

red or white, borne on rather long axillary peduncles;
sepals unequal, the 2 outer being somewhat foliaceotis;

corolla-tube straight, rather long; the limb nearly regu-
lar.

spectibilis, Engl. (Lembnia spectdbilis, Lindl.).
Tender shrub: Ifts. 3: rts. purplish red, about 1 inch
across, solitary or in open, few-fid. clusters on axillary

peduncles as long as the lvs. Cuba. B.R. 2G:59. R.H.
1844:25.— The plant oifered in Fla. as Lemonia spec-

tabilis apparently belongs to some other genus.

F. W. Barclay.
RAY GRASS. Lolitim perenne.

REANA. Consult Teosinte.

RED BAY, Carolina. Red Bud. See Cercis. Red
C&mpion, -Ltjclinls dioica. Red Cedar, Juniperits \'ir-

{/iiiiuna. Redhead, Asclepias Ciirassivica. Red-hot
Foker Plant, Kiiiphofia. Red Morocco, Adoni.t uii-

iumnalis. Red Osier, Cornus sfoloiiifera. Red Pepper,
Capsi'-nm. Red Robin, Geranium Roliertiannm . Red-
root, Ceanotlius AmeHcanu^ ; Laehnanthes. Red Spi-

der. See Insects. Redtop. See Agrostis. Redwood,
Sequoia; also Ceanotlius, Pterocarpus, etc.

REED, See Arundo and Bamboo. Reed Canary Grass
is Phalaris ariindinacea. Reed Mace ur Cat - tail is

Tijplia.

REED, INDIAN. See Canna.

EEEVfiSIA (John Reeves, English botanist, who re-
sided for a time at Canton). Sterculictcece. A genus of
3 species of trees from tropical Asia, with coriaceous,
entire leaves and terminal corymbose panicles of white
fls. Calyx club-shaped or carapanulate, irregularly 3-5-

lobed; petals 5, oblong, furnished with a ciaw; stami-
nal column long, adnate to the gj-uophore; anthers 15,

sessile, in a globular head: ovary 5-loculed, usually 10-

seeded: capsule woody: seeds winged.

thyrsoidea, Lindl. A small, glabrous tree: lvs. ever-
green, 2-6 in. long, petioled, ovate-lanceolate to lanceo-
late, entire, rounded at base: fls. white, in terminal,
sessile corymbs shorter than the lvs.; calyx 3 lines
long

;
petals somewhat longer : capsule t>blong-pear-

shaped, 1 in. long, 5-angled. China. B.M. 4199. B.R.
15:123U.-Cult. in S. Calif. y. W. Barclay.

EEINfiCKIA (J. Reinecke, a German gardener).
JJHiUceee. A genus of a single species from China and
Japan, a tender perennial herb, with attractive foliage
in tufts 1-1/^ ft. high from a thick, creeping rootstock.
Lvs. rather long, channeled: scapes leafless: fls. sessile,

in a loose spike; perianth-tube cylindrical; lobes re-

curved, spreading: ovary 3-loculed, with a few seeds to

each cell : berry globular, usually with one seed to each
cell. The following is procurable from Dutch bulb-
growers.

c&mea, Kunth. Fls. dull flesh or pink; bracts rather
large, tinted red : fr. red, 3—t lines in diani. B.M. 739.

-Var. varlegata is also offered. I.H. 9:323.

REIN ORCHIS. Habenaria.

REINWARDTIA (Kaspar Georg Karl Reinwardt,
1773-1822, scientist of Leyden; traveled in East Indies
181.5-1822). Lind.ce(e. A genus of two species of sub-
shrubs from India with handsome yellow, 5-petaled fls.

borne in midwinter. They are old favorites in conser-
vatories. They require warmhouse treatment. The genus
is closely allied to the flax (Linum), and Seinwardtia
trigyna is known to this day as Linum trigyntnn by the
gardeners, who usually accent trigynum on the second
syllable instead of the first. Reinwardtiais distinguished
from Linum by the yellow fls., 3-4 styles and unequal or
deficient glands; Linum has mostly blue, rosy or white
fls., 5 styles, and equal glands. Other generic characters:
sepals 5; jietals 5, contorted, fugacious; stamens 5,

alternating with as tnany staminodes; glands 2-3, ad-
nate to the starainal ring: ovary .3-5-loculed.

Reinwardtias are showy subshrubs about a foot high
with bright yellow flowers. They are useful for the dec-
oration of the conservatory in winter time, at a season
when yellow is scarce. To have presentable plants, it is

necessary to give them a good deal of attention. It is

difficult sometimes to get suitable cuttings; the strong
growths which start away from the base when the plants
are cut down make the best plants. Top-shoots will
grow, but seldom make good plants, as they are liable
to go to bloom prematurely. Sandy loam is the best
compost. Plants that have been grown in pots for a
season may be planted out in the early summer, and
these will make good plants and furnish cuttings. They
will have to be topped frequently and carefully lifted.

Young stock is better kept in pots, as the plants do not
lift well. Sunshine is essential during the winter season
to get the best development of Reinwardtias. They
thrive best in a temperature of 55-C0°.

A. Iivs. entire: styles S.

trigyna, Planch. Fig. 2085. Lvs. elliptic-obovate,
entire or minutely toothed, tip rounded or subacute.
B.M. 1100. Gn. 29, p. 279. -Grows 2-3 ft. high in the
wild.

AA. IfVS. toothed: styles 4 or 3.

tetrdgyna. Planch. Lvs. elliptic-lanceolate, acumi-
nate, crenate-serrate. B.M. 7130. G.C. III. 16:721.
K.H. 1867:291. x. D. Hatfield and W. M.

2085. Reinwardtia trigyna (X >^).

RENANTHSRA (named from the reniform anther).
Orchidacea/. Tall, climbing epiphytes, with branched
stems sometimes 12-14 ft. high: lvs. distichous on the
stem: fls. in large, drooping racemes or panicles; sepals
and petals spreading, similar or the lateral sepals often
larger and of a ditferent color; labellum small, movably
joined to the column, spurred or spurless, often with
small, erect, lateral lolaes. Culture is similar to that of
brides and Vanda.

coccinea, Lour. Stems 8-10 ft. high, branched, climb-
ing by means of white fleshy roots: lvs. in 2 rows, ob-
long, notched at the end, 4—5 in. long: fls. open, 2-3 in.

across, in loose, branching racemes 2-3 ft. long, very
brilliant; petals and dorsal sepal linear-spatulate, deep
red, blotched with orange; lateral sepals larger, oblong,
broader toward the apex, undulate, deep crimson, with
paler transverse lines; labellum small. Autumn.
Cochin China. B.M. 2997, 2998. B.R. 14:1131. P.M.
4:49. F.S. 7, p. 163. G.C. 1845:491. -Does not flower
readily in cultivation, but is very showy.
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Stdriei, Reichb. f. Stem slender, climbing, 10-12 ft.

high: Ivs. alternate, oblong to linear-oblong: panicle

about 1 ft. long and nearly as broad: Hs. 2%-3 in. long;

petals and dorsal sepal erect, linear-spatulate, orange-
red, mottled with crimson; lateral sepals pendulous,
obovate-spatulate, nndulate, crimson with large blood-

red blotches; labellum very small. Philippines. B.M.
7537. Gn. 53, p. 119. G.M. 39:G59.

Ldwei, Reichb. f. ( Voiula Lbxvei, Lindh). Fig. 2086.

Stems very long, climbing, somewhat branched: Its.

rather crowded, strap-shaped, 2-3 ft. long: racemes
from the upper axils, 6-12 ft. long, bearing 40-50 fls.

:

fls. of two kinds, the lowest pair tawny yellow with
crimson spots, the others larger, pale yellowish green,
irregularly blotched with reddish brown; sepals and
petals lanceolate, acute, undulate, on the lowest pair

shorter, blunter and more fleshy. Borneo. B.M. 5475.

I. H. 11:417. R.H. 1868:110; 1884, p. 343. F.S. 21:2256.

Gt. 37, pp. 108, 109. Gn. 11, p. 524; 16, p. 354, 355; 32, p.

197. G.C. 11. 20;657; III. 27:3.-A very remarkable
orchid. Heinrich Hasselbbinq.

RESflDA {from the Latin to calm ; said to allude to

supposed sedative properties). Besed^cem. Migno-
nette. The family Resedaceae includes between 60 and
70 species of small, not showy plants, mostly herbs,
widely distributed in warm -temperate regions. These
species fall into 6 genera, of which only Reseda is cul-

tivated to any extent. This genus contains 53 species
(MuUer, DC. Prodr. 16, pt. 2), most of which are native
to the Mediterranean basin, Arabia and Persia. They
are herbs (sometimes partially woody at the base) with
alternate, simple or compound Ivs., and terminal spikes
of inconspicuous perfect flowers. The flowers have 4-7

small greenish toothed or cleft petals and 8-40 small
stamens; pistil 1, ripening into a 3-G-horned capsule
that opens at the top at maturity {Fig. 2087), and con-
tains several to many seeds. Only one species, the
common Mignonette (.Z?. odorata), is generally known,
but two or three other species are sometimes grown.
Two other species are occasional weeds in the East,—
R. Lnteolaj Linn., the Dyer*s Weed, 1-2 ft. tall, with
entire Ivs., 4 or 5 greenish petals of which the lowest
one is entire; and J?, liiiea , Linn., with pinnatifid Ivs.

and petals usually 6.

A. Lifs. entire or only 7iotched.

odor&,ta, Linn. Common Mignonette. Figs. 1401, Vol.
II, 2087. Branching annual herb, at first upright but
becoming wide-spreading and more or less decum-
bent: Ivs. spatulate or oblanceolate, mostly obtuse, usu-
ally entire but sometimes notched: fls. yellowish white,
in spicate racemes that become loose and open with age,
very fragrant. N. Africa, Syria. B.M. 29. Gn. 55, p.
409.—Much grown for its strong and agreeable fra-

grance. It has been greatly modified under domestica-
tion. The following garden names seem to belong to

this species: ameliorata, compacta, exiniia, gigantea,
grandiflora, midtiflora, 2;?/»)i7a. Var. BllSfruticdBa,

Edw., is woody at the base. B.R.
3:227. Forty to 50 named varieties
of M. odorata are in the trade. See
Mignonette.

glafica, Linn. Glabrous and some-
what glaucous perennial, less than 1

ft. tall, with many spreading stems

:

Ivs, narrow -linear, entire, or 2-

toothed near the base: petals 5 or 6,

the upper ones 3-lobed ; stamens
about 14. Pyrenees. —Recommended
for dry places, as a border plant.
See p. 737.

AA. I/vs, usually prominently lobed
or pinnatifid.

Alba, Linn.
(
B.suffruticdsa, Loef

.
) . 2087 Pod of Reseda

White Upright Mignonette. Fig. odorata (X 2).
2088, Straight -growing erect gla-
brous annual or biennial plant, 1-3 ft., weedy: Ivs. nu-
merous, long-stalked, deeply and irregularly pinnatifid,

the segments usually linear and sometimes toothed: t\s.

white, in a very long, slender spike. S. Eu. G.C. III.

20:45.—A good plant for growing as an ornamental sub-

ject in the flower border with other plants. It bears
many spikes on tall branches, making it a conspicuous
plant. Treated as a half-hardy annual. Odor not
pleasing.

crystallina, Webb. Glabrous, sparingly branched,
somewhat glaucous annual: Ivs, usually 3-parted, or the
lowest ones entire: fls. deep yellow, in racemes. Canary
Islands. — Has been offered as a garden annual.

L. H. B.

Notes on Reseda odorata. — In the
improvement of the Mignonette less

attention has been paid to the individ-

ual flower than to the spike as a whole.
What the florist has desired is as
large a spike as possible. The color

and form of the flower and habit of the plant were sec-

ondary in impartance when compared to size and abun-
dance of spikes. Under such circumstances we can ex-
pect comparatively little change to have taken place in

the individual flower. In fact, we find that all the floral

parts, with the exception of the color and size of the
anthers, have changed little. In the double-flowering
varieties, the character of the flower has been changed
by the replacement of the stamens with petal-like organs.
In some cases traces of the anthers still remain. These
double varieties are usually characterized by the sraall-

ness of their spikes, the pungency of their odor {being
in some cases even unpleasant), and the tendency of the
flowers to produce monstrosities. In the more improved
varieties, and especially in those plants that have been
highly fed, the size of the flowers is sometimes con-
siderably larger than in the average specimen. The
average size of the individual flowers is undoubtedly
larger in improved varieties than in the unimproved va-
rieties ; this increase in size is no peculiarity of the
petals alone, but is shared by all parts of the plant
alike.

The peculiar and characteristic fragrance for which
the Mignonette is chiefly cultivated has undergone
marked changes during the improvement. It is stated
by some writers that the odor of the old garden form
was sweeter than that of the more improved forms.
This seems to be true. All questions of odor, however,
must be left to the discrimination of the individual ob-
server. The old garden form has a sweet, pleasant odor,
which is not so strong as that of the improved varieties

but has a more penetrating and yet a light and agree-
able quality. It reminds one somewhat of the wild
sweet-scented blue violets. Philip Miller compared it

to the odor of ripe raspberries. The odor of such im-
proved varieties as Allen Defiance, White Diamond,
Urania, etc., is heavy, strong and less delicate than
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2088. Reseda alba.

that of the old forms. It reminds one, when the flowers
are fresh, more of the fragrance of ripe nectarines or
apricots than of violets. It is only after the spikes have
been picked and begin to wilt that one recognizes the
sweet violet-like scent. The modern improved varieties

are likely to have very little scent when forced or fed
high, and in cases of excessive forcing they become
nearly or quite scentless. But if we let them wilt slightly,

or on sunny days after the moisture has dried up, the
powerful odor becomes very apparent.
The old forms seem to have the power of
volatilizing the ethereal oils freely un-
der normal conditions, while the more
highly bred only attain this power, to

its fullest extent, when the root pres-
sure is reduced.
Gardeners frequently assert that Mign-

onette if grown in given
kinds of soil will be less

fragrant than when grown
in certain other soils.

^^Thus Henderson, in his
^' " Handbook of Plants,"

states that "Mignonette
should always be grown
in light, sandy soils, if

possible; as when grown
in a rich loam it loses its

fragrance." To test this

matter, a number of plants
of the same variety (Im-
proved Victoria) were
grown in soils varying in

proportion of sand and
clay and amount of ma-
nure as follows: Soil 1.

.3 parts sand, % loam, K
dung, M mortar; Soil 2. 2

sand, lloam, /^dung; Soil

3. 1 sand, 2 loara, 1 leaf-

mold; Soil 4. 1 sand, 2

loam, 1 mortar, 1 dung;
Soil 5. 2 loam, 1 mortar, % dung; Soil 6. Clay loam with
some dissolved bone, NaNOa and charcoal; Soil 7.

Loam, clay and K2SO4 (NH*)2 SO4, P2O5 and char-
coal. The plants varied considerably in the rapidity and
amount of their growth. The difference in fragrance
was difficult to estimate on account of the difference in

the state of maturity of the various spikes. By making
independent estimates on different days as long as all

the plants were in bloom and trying to strike an aver-

age, the conclusion was reached that the plants grown in

the lighter soils had a stronger and more pronounced
fragrance than those grown in the heavy clay soils.

The amount of fragrance given by wilting flowers on
the heavy clav soils is very perceptibly less than that
given off by flowers from the lighter soils. In plants
grown in a heavy clay loara richly manured, the fra-

grance was hardly perceptible and very faint even on
wilting. The influence of the diffei'ent proportions of
manure and soil used was not measurable, as the differ-

ence, if any, in the strength of the odor given off by
the different spikes was too slight to measure.
Heavy manuring seems to have a deleterious effect on

the fragrance of Mignonette. Two plots of the same
number of plants growing in a solid bed were taken.
One was manured weekly with liquid manure; the other
was left nnmanured. The manured plants made more
growth and produced less but larger flowers than the
nnmanured plants. As long as the manuring was con-
tinued, the nnmanured plot was the most fragrant. After
discontinuing manuring for two weeks, the difference
became imperceptible and ultimately the plot which had
been manured became more fragrant than the un-
manured plot. The plants in the nnmanured plot were
first to bloom.

It has been asserted that Mignonette is most fragrant
when grown at a low temperature, it being a plant
which loves a cool atmosphere. In order to test the
effect of temperature on the fragrance of Mignonette,
plants of the same varieties were grown in houses
whose mean temperature was 50° F., 05° P. and 75° F.

The plants had the same soil. Those in the house

whose temperature was 50° were grown in flats and
benches, while those in the other two houses were
grown in 5-inch pots. All were sown November 16.

Those in house of 75° germinated two days ahead of
those in house of 65° and three days ahead of house of
50°. In relative amounts of growth the plants stood as
follows (May 15) : Hot house, first; cold house, second;
medium, third. But in fragrance they stood as fol-

lows: Medium house, first; hot, second; cold, third,—
until the outside temperature became high enough to
raise the temperature of the cool house to that of the
medium house (steam being off), when the plants in
the cool house began to equal if not surpass those of
the medium house in fragrance. At certain stages of
the spike-development, the fragrance seemed stronger
in the hot house than in the medium house, but did not
last nearly as long as in the medium house. The cool
house surpassed both in lasting power of the fragrance,
due to the spike lasting longer and not volatilizing its

ethereal oils so fast. The fact that the plants grown in
the cool house were less fragrant at first than those
grown in the warmer houses brought up the question
whether this difference in fragrance was permanent or
temporary and dependent on the temperature in which
the plant was blooming at the time. Plants were taken
from the cool house to the temperate (05*^) house and
left there for some time, with the result that after a
time no difference in the fragrance between the cool
house plants and those grown in the medium house
could be detected, although there was a difference at

first. Plants taken from the temperate house into the
cool house, on the other hand, apparently did not lose
their fragrance until the old spikes had been replaced
by new ones. From these two results it would appear
that the iufliience of temperature is not permanent
either as far as the flowers that came immediately under
the temperature influence is concerned or those flowers
that are not yet developed. But the temporary influence
of temperature is of longer duration in the case of
flowers taken from a warm house into a cool house
than from a cool house into a warm house. The differ-

ence in odor between plants grown in a warm and a
cool house is probably due to the more ready volatiliza-

tion of the ethereal oils in a warm temperature. This
volatilization, when once set up, is probably less easily
checked or accelerated above a normal rate, whatever
that rate may be; hence the tardiness of the plants to

react with the cooler temperature.
R. L. JUNGHANNS.

REST HARROW. Ononis rofundifoUa.

KESTRfiPIA (Joseph Emanuel Restrep, a student of
natural history in the tropics). Orchldacem. A genus
of very interesting little plants, allied to Masdavallia
and not unlike that genus in habit and appearance.
The stems are tufted on creeping rhizomes, each bear-

ing a single leaf and clothed below with scales. The
flower-stems appear from the axil of the leaves. They
are perennial, producing flowers for several years in

succession. Dorsal sepal free, ending in a filiform,

clavate tail; lateral sepals united into a broad blade,

bifid only at the apex; petals like the dorsal sepal, but
smaller; labellum oblong or ovate, often with 2 small
teeth near the base. About 12 species, few of which are
cultivated for their curious flowers. They are easily

grown at a temperature suited for cool Odontoglossums
(40-55°). They thrive well planted in a mixture of peat
and sphagnum in baskets, which are usually suspended
near the glass. They have no definite resting period,

but do not require as large a quantity of water in win-
ter as during their most active growth. Pot moder-
ately firm, and rest in a cool house.

antennifera, HBK. Stems slender, clustered, 4-6 in.

high, clotlied with limbricated scales, and bearing one
(rarely more) ovate cordate petioled leaf : peduncle
from the axil of the leaf, slender, 1-fld. : dorsal sepal

1% in. long, lanceolate, tapering into a slender clavate

tail, yellow, with purple lines and a purple tip; lateral

sepals united into an oblong blade 2-lobed at the tip,

yellow, marked with red-purple dots; petals small, an-

tenna-like, purple at the tip. Nov. -Feb. Colombia,
Venezuela. B.M. 6288. Ml. 16:601. A.F. 6:031.
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2089. Rose of Jericho

in tile dry state.

Day^na, Reiclib. f. A small phiiit growing in dense
tufts: Ivs. roundish, acute, cordate: dorsal sepal and
petals tiliform, clavate, shining, violet-brown ; lower
sepals united into a broad, bifid blade, yellow and
brown. Costa Rica.

ilegans, ICarst. Tufted, epiphytic, 2-3 in. high: Ivs.

1-1>2 in. long, elliptic: peduncles usually in pairs: lis.

IK-2 in. long ; dorsal sepal erect, lanceolate, white,
streaked purple, with a tail as long as itself, which is

clubbed at the tip and yellow; lateral sepals connate
into an oblong, emarginate, concave blade, yellow,

spotted purple; petals like the dor-
sal sepal, but spreading and only
half the size; lip half the size of
the connate lateral sepals and of
tlio same color but edged with red.
Venezuela. B.M. 51166. F.S. 7:743.

Heinrich Hasselbring.

KESUERECTION PLANTS are
great curiosities, because they seem
to "come to life " after being- appar-
ently dead. The commonest ones,
shown in Figs. 2089-92, are mem-
bers of the mustard family and the
club moss family. Others are As-
teriscus, a composite, and Mesem-
bryauthemum, of the fig-marigold
family. These are described below.

1. The Rose of Jericho is properly Anastdtica Siero-
clmntica, Linn., which name means "Resurrection Plant
from Jericho." The pLant is a native of the sandy deserts
from Arabia and Syria to Algeria. It is an annual and
grows about 6 inches high. Soon after flowering the
leaves fall off and the branches become woody and
roll up into a ball, reminding one of wicker-W'Ork or
lattice. Inside the ball are the seeds, or, in botanical
language, the fruits, which are borne in a protected
position near the tips of the inrolled branches. The
plants are then uprooted by the winds and are blown
about on the deserts. These balls were thought by many
to be " the rolling thing before the whirlwind " mentioned
in Isaiah, .and were brought to Europe by the crusaders.
The shape of these balls might be fancifully compared
to that of an unopened rose. When the winter rains
descend or when the balls are blown into the Mediter-
ranean the branches at once open back and stretch out
straight, the fruits open, and the seeds germinate very
quickly, "often in the fruit," according to Warming.
The dead plants do not, of course, "come to life," but
they retain their hygroscopic properties fomiany years.
They may be dried and wetted alternately many times.
The vitality of the seed is doubtless considerable, but it

is a question whether there is any good scientific record
on this point. The balls are often sold by fakirs and
dealers in novelties and attempts are often made to
grow the plants at home.

Botanically, Anastatica is highly distinct by reason of
its short and broad fruit or silicle, which has 2 ear-like
appendages at the top. The silicle is divided by a
transverse partition into 2 cells, each of which contains
a seed. There is only one species. The genus belongs
to the Arabis tribe of the Cruciferse, but is exceptional in
not having a long, slender silicle. The growing plant
has obovate Ivs., the lower ones entire, upper ones

2090. Rose of Jericho as it opens after being moistened.

toothed, and the fls. are small, white and borne in
spikes in midsummer. Excellent pictures of Resur-
rection Plants may be found in Kemer and Oliver's

"Natural History of Plants," together with reliable
accounts of the behavior of the various kinds. See also
B.M, 4400. G.C. 1872:1068. Gn.4,p.lll. These plants
have much folk-lore.

2. The Bird's-nest Moss, Selarjinella lepidopliylla, is
a native of Mexico and reaches into western Texas.

.-.~^^W€

2091. Bird's Nest Moss dried into a tight ball.

Many Selaginellas "will curl up if allowed to diy, and
several of the Mexican species do so in their native
places during the dry season, but this species is said to
make a tighter mass than any other. When placed in
lukewarm water the fronds loosen and roll back into a flat

position. The plant may become green and grow, and
it is also said that it may be dried and revived an in-

definite number of times. Selaginellas are beautiful
moss -like plants. What appear to be the leaves are
really the branches, and the true leaves are scale-like.

See Gn. 17, p. 400. F. 1871, p. 144.

3. Asteriscus pt/fpticeus, a member of the composite
family, is also called Rose of Jericho, has the same
range as No. 1, and was also brought to Europe by the
crusaders. The branches do not roll up, but the in-

MH'^h ,

\,m

2092. Bird's Nest Moss, as it opens out flat soon

after being moistened.

volucre closes over the head of fruit during the dry sea-

son, and is loosened by moisture when the seeds escape.
The genus is referred by Bentham and Hooker to Odon-
tospermuni. See Pig- 2093.

4. Several species of Mesembryanthemum are known
to be hygroscopic. According to Kerner and Oliver,
"the capsular fruits of these plants remain closed in

dry weather; but the moment they are moistened the
valves covering the ventral sutures of the fruit-loculi

open back, dehiscence takes place along the ventral
sutures, and the seeds, hitherto retained in a double
shroud, are washed out of the loculi by the rain." It is

doubtful whether these capsules are offered in the trade.

W. M.

Anastatica is occasionally grown for curiosity or for
botanical purposes, but the plant is anything but orna-
mental. The undersigned has often grown it for classes

in botany, sowing the seed in February in pots and
keeping the plants in pots all summer. Bottom heat is

not necessary at any stage, at least in America. The
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plant could be grown in a window-garden. For his spe-

cial purpose the writer has been accustomed to sow
seeds in Feb. in 4-inch pots, using a light, sandy soil,

in a house with a temp, of 60° F. As soon as the seed-

lings are large enough they are transplanted into other

4-inch pots, 3 plants to a pot. As to the vitality of the

seed the writer can only say that the seeds of Crucifer£e,

being mealy, not oily, often retain their vitality for five

years or more.
Selaginella lepidophijUa is a perennial plant. It is

rarely cultivated in greenhouses for ornament, like the
evergreen kinds. It is chiefly cult, in botanic gardens
or by fanciers of ferns and selaginellas, as it is by no
means the most beautiful member of the genus. The
writer grew a plant of it for four years, and once saw
at one of the botanical gardens a plant which through
long cultivation had developed a stem almost a foot

high. It looked like a miniature tree-fern, except of

course that the fronds were arranged in a dense rosette,

which gave the fronds a flat rather than a pendulous
appearance. Whether the plants received directly from
Texas have a crop of spores on them is a question.

The spores do not discharge when the plants are wetted.

Many extravagant statements are made about the

Bird's-nest Moss. The dried plants offered by the trade
will turn green and grow unless they are too old or

have been kept dry too long. They would probably not
grow if kept over more than one season. They cannot
be dried again and again indefinitely.

If a plant has been grown in a pot for three or four years
and is then dried off it will die. Most people who grow
these plants as curiosities place them in a bowl of water

with perhaps a little sand and a
few pebbles. The water causes
them to turn green and they
will grow for a time. Then if

taken out of the water they may
be kept dry for a time and the
process repeated, but each time
the plant loses its lower or outer
circles of fronds much faster

than new ones are made and at

about the third time the plant
is used up.
The writer has a fern which

could just as truly be called a
Resurrection Plant. The fern
is Polypodiuni incanmn. It is

a native of the southern states,

where it grows up the trunks of

trees and over rocks and stones.

At certain times it is dried up
2093. Another " Rose of and parched, but as soon as

moisture conditions are restored
it looks as fresh as ever. The
plants are growing on the branch
of a tree in a coolhouse and it

has been tested several times.
It seems that Selaginella lepidophylla is a little outside
the region in which Selaginellasaremost at bomeand tliat

it has learned to adapt itself to different conditions. In
warm, dry countries there are ferns of various genera
that dry up and then are resurrected quickly when wet
weather comes. Edward J. Canning.

RETARDING is the opposite of forcing, and consists
in keeping plants in cold storage, thereby preventing
them from growing during their natural season. Its

object is to supplement natural methods and forcing in

order to produce the same thing the year round. At
present the lily-of-the-valley is the only plant of the
first importance which is retarded in commercial estab-
lishments. There is sufficient demand for these flowers
all the year round to justify the expense of cold storage.
Lily-of-the-valley "pips "maybe taken from cold storage
and forced into bloom in three weeks. Plants that have
been retarded need very little heat when they are al-

lowed to grow; they are eager to start, and a temp, of
45° to 50° is sufficient. Lilium speeiosum^ lonrfiflorum
and aurafum will bloom in 10-12 weeks from cold
storage; Azalea mollis in 3-4 weeks; spireas in about
5 weeks. Seakale and lilacs have also been retarded
with profit. Goldenrod has been kept in an ice-house

Jericho"—Asteriscus.

The bracts roll out and
make a fiat, star-shaped
figure.

all summer and flowered for Christmas with happy re-
sults. The art of retarding plants is making great prog-
ress at present, and with the growth of popular taste
for flowers the list of retarded plants may be greatly
extended in the future. See A.F. 16:654, 655 (190U).

RETINlSPORA. Often but not originally spelled Bet-
iiiospora. A genus of conifers founded originally by
Siebold and Zuccarini on the two Japanese species of
Chamsecyparis, chiefly distinguished from the Ameri-
can species by the resinous canals of the seeds {from
Greek retine, resin, and spora, seed). Afterwards the
genus was united with Chamsecyparis, but in horticul-
tural nomenclature the name is applied to a number of
juvenile forms of Thuya aud Chamsecyparis chiefly in-

troduced from Japan. As these juvenile forms all resem-
ble each other very much, indeed much more than they
do the typical forms to which they belong, it is not
strange that they should have been considered to be dis-
tinct species and even to belong to a separate genus.
Even botanists failed to recognize the true relation of
these forms and went as far as to place one of them in

the genus Juniperus. With the exception of Metinispora
ericoirfes,which C. Koch recognized as the juvenile form
of Thuya occidentalis , the origin of these juvenile forms
remained doubtful until L. Beissner, after having care-
fully studied the subject for years, disclosed the rela-

tionship of the various forms. He showed by experi-
ment that it is possible to raise the same form by making
cuttings from seedlings which have still retained their
primordial foliage, and he also published cases in
which larger plants of these doubtful forms had been
observed accidentally to develop branches with the foli-

age of the typical form. See, also, Gt. 1879, pp. 109 and
172; 1881, pp. 210 and 299, and 1882, p. 152.

There are 4 of these juvenile forms generally in culti-

vation, each of them with an intermediate form showing
either a kind of foliage approaching that of the type or
two different kinds of foliage on the same plant. There
seems to be no doubt that all these forms have been se-

cured by propagating branches of young seedling plants.

All seedlings of Chamsecyparis, Thuya and other genera
of the Cupressineje produce in their juvenile state a kind
of primordial foliage very different in appearance from
that of the adult plants. The flrst leaves are always lin-

ear and spreading, passing gradually into acicular and
at last scale-like leaves. In some plants, especially if

they have not suffi.cient nourishment, the primordial
foliage is retained longer than usual and these have
probably been selected for perpetuating the juvenile
state, by means of cuttings. By continuing through
many generations the propagation of those branches
which show the juvenile state most distinctly, these
forms have become well-fixed varieties and even some-
times bear seeds without changing the foliage on the
fruiting branches. These seeds, however, produce
plants of the typical form and only a few of them retain
the primordial foliage somewhat longer than usual.
The juvenile forms very much resemble some species

of Juniperus in habit and foliage. They bear linear
spreading leaves in pairs, changing in winter to a
brown, reddish, violet or steel color, and do not show
the regular frond-like branching of the typical forms.
The leaves, howeA'er, are much softer and not sharply
and acutely pointed as in Juniperus; they are mostly
marked with whitish or grayish green lines beneath,
which is never the case in Juniperus. Only Thuya
orientalls , var. decussata and sorue intermediate forms,
with acicular snberect leaves, show whitish marks on
the iipper side of the leaves like Juniperus.
Though these Retinispora-forms are described under

the genera and species to which they belong, where also

references to illustrations are cited, descriptions may
be given here to affoi'd a closer comparison of these
similar and much confounded forms. The two forms of

foliage in the common red cedar are well shown in Fig.

1203. Vol. n. For other pictures of Retinispora forms,
see Chariucci/paris and Thuya.

Chamsecyparis pisifera, var. squarrdsa, Beissn. &
Hochst. {Betht'iapont .sguarrosa, Sieb. & Zucc). Fig.

419. A dense, pyramidal or round-headed bush or some-
times small tree, with light bluish green foliage almost
silvery white when young, usually coloring violet in
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winter : tips of branchlets nodding : Ivs. crowded,
spreading, very soft, bluish green above, silvery white
below. The most ornamental and graceful and the best
known of these Juvenile forms. The intermediate form
var. plumdsa, Beissn. »&Hochst. {ffetittispora plumosa)

,

has smaller, subulate and subereet Ivs., and is much
planted, especially in its golden variegated form. See
Fig. 418, Vol. I.

Chamaecyparis sphseroidea, var. ericoldes, Beissn. &
Hochst. {lietiiiispora ericoldes, Zucc). Fig. 2094. Dense
shrub, of stiff, pyramidal oralmost columnar habit, with
upright branches and bright green foliage, changing to

violet-red or brownish red in winter: Ivs. bright green
above, with 2 bluish lines below. This form is very dis-

tinct with its stiff, columnar habit, but is less common
in cultivation. The intermediate foi-m var. Andelyensis,
Carr. {Metin'ispora Jeptdclada, Hort.), shows al^o a
stiff, pyramidal habit and bears chiefly small, subereet
or almost scale - like Ivs., and occasionally branchlets
with spreading linear leaves. Fig. 2094.

Thtiya occidentalis, var. ericoides, Beissn. & Hochst.
(Refinispora erico'ideti, Hort. M. duhia, Carr.}. Dense
broadly pyramidal or round-headed bush, with upright
branches and dull green foliage, changing to brownish
green in winter: Ivs. linear, soft grayish green beneath.
The intermediate form, var. Ellwan^eri^na, Beissn.
{Rttinispora Ellwangerlclna, Hort.}, has usually two
kinds of Ivs., but the linear Ivs. are smaller than those
of the preceding form.

Thiiya orientalis, var. decus3&.ta, Beissn. & Hochst.
{L'< ti itisporn juiiipcnndes, CdTT. ii*. decussata , Hort.
i?. squarrdiof , Hort.). Fig. 2094. Dense, round-headed
bush, with bluish green foliage changing to violet or
steel color in winter: Ivs. rather rigid, bluish green,
spreading, concave and with a whitish line above. But
I'arelycult. and not quite hardy north. The intermediate
form, var. Meld6nsis, Laws. [Eetinispora MehUnsis,
Hort.), has mostly acicular subereet Ivs. of the same
color as in the pre3eding var. Andelyefisis.

Of Chamaecyparis obttlisa no juvenile form seems to

be in cultivation, liut it is highly probable that the re-

cently introduced Juniperus Sanderi belongs here. In
a list of Japanese conifers from Yokohama, the same
form is called Cluimcecyparts obtasa, var. ericoides. It

is a dwarf and dense, globose bush, with bluish green
spreading linear, obtuse leaves. M.D.G. 1900, 1:489.

Chamwcyparis obtusa, var. leptoclada, Hort,, is a form
of C. sphceroidea.
These juvenile forms are valuable for formal garden-

ing, for rockeries, small gardens and wherever slow-
growing and dwarf conifers are desired. They are
short-lived and iisnally become unsightly when older.

They are all readily prop, by cuttings. See also Cham-
(vcyparis and Thuya.

R. decussata, Hort.^Thuya orientalis, var. decussata.—J2.

diibia, Carr.=Thuya oct-identalis. var. ericoides.

—

R. Ellwan-
(jeridna, Hort.=Thuya occidentalis, var. Ellwangeriana. — J2.

ericoides,Znce. =^Cham£eeyparis sphseroidea, var. ericoides.

—

R.
firicoifies, Hort.^Thaiya occidentalis,var.ericoides. —jR.fiiicoides,
Hort. =Chama3cyp£.ris obtusa, var. brev-iramea.

—

R. fllifera,

Stand.^Chamiecyparis pisifera, var. QlifeTa..—R. junipei'oldes,
Carr.=Thuya orientalis. var. decussata.~jB. leptoclada, Zucc.
^Chamaecyparis pisifera, var. squarrosa.—^. leptdclada, Hort.
=Chamaecyparis sphnsroides, var. Andelyensis.— J2. lycopod-
ioides, Gord.=Chamfeeyparis obtusa, var. lycopodioides.— i^.

Meldensis, Hort.^Thuya orientalis, var. Meldensis.— i^. obtusa,
Sieb. & Zticc. = Chamsecyparis obtusa. — i2. pisifera, Sieb. &
Zuee.=Chamaecyparis pisifera. —i?. rigida, Carr.^Thuya orien-
talis, var. decussata.—^. Si&boldi,B.ovt.=ThMya, orientalis,var.
decussata.— iJ. squarrbsa, Sieb. & Zucc.=Chamjecyparis pisif-
era, var. squarrosa.—J?, squarrbsa, Hort. = Thuya orientalis,
var. decussata. Alfred Rehder.

REYNOSIA (Dr. Alvaro Reynoso, 1830-1888, Cuban
agricultural chemist and inventor of a machine for in-
creasing the yield of sugar). Bhamncieece. Three spe-
cies of tender shrubs or small trees, all native to the
West Indies. One of them is also native to Miami and
the Florida Keys, and was offered by Reasoner Bros,
presumably for its edible fruits. The fls. are minute
and devoid of petals, but the berries are half an inch
long, oval and purple or nearly black in color. Generic
characters: fls. perfect; calyx 5-lobed, the lobes decid-
uous: ovary 2-3-loculed; ovules solitary, erect: fr. a

1-seeded drupe, with ruminate albumen. This genus is
not in Bentham and Hooker's Genera Plantarum, but
technical accounts may be found in the Synoptical
Flora of North America, Sargent's Silva and Chapman's
Flora of the Southern United States.

latifdlia, Griseb. Red Ironwood. Darling Plum.
Slender tree, 20-25 ft. high: Ivs. oval, oblong or subro-
tund, usually emarginate, 1-13^ in. long, leathery; mar-
gins revolute: fls. in axillary nmbels, borne in May: fr.

ripens in November or the following spring. S.S. 2:5G.

W. M.

2094. Retinisporas (X3^)

The specimen on the left is Thuya orientalis, var.
decussata ; middle, Chamaecyparis spha^roidea, var.
ericoides; right, C. sphseroidea, var. Andelyensis.

BHAMNUS ( its ancient Greek name ) . Including
Frangnla. h'hamndcea;. Buckthorn. Ornamental de-
ciduous or evergreen, sometimes spiny shrubs or rarely
small trees, with alternate or opposite simple vs., in-

conspicuous greenish fls. in axillary clusters appearing
in spring shortly after the Ivs., and berry-like usually
black, rarely red, fruits. The Buckthorns, except R.
catharfica, are but rarely cult., and the hardiness of
several of the species is therefore not yet fully estab-
lished; but i?. cathartica, Dnhurica, alpina, FratigtiJa
and alnifolia can be depended upon as hardy, while the
northern deciduous forms of R.PursMana and B. Janeeo-
lata are hardy at least as far north as Mass. E.Libanotiea
and Caroliniana are somewhat more tender. The hand-
somest in foliage are R. alphta and Libanoiiea. R.
Purshiana, Caroliniana, alnifolia Dahurica and Frati-
gula are also noteworthy on account of pretty foliage.

Of the evergreen species which are not hardy north,
R. crocea is to be recommended for its ornamental
bright red fruits. Buckthorns are useful for planting
in shrubberies; they like a rather moist soil, especially
R. lanceolata, alnifolia, Caroliniana and Frang^ila , and
grow well in shaded or partly shaded situations, but R.
cathartica and its allies prefer dry soil. R. cathartica
is a valuable hedge plant, though it is now not used a.s

extensively as in the past. The species are propagated
by seeds stratified or sown in fall, and by layers. Some,
as R. lanceolata, alpina and alnifolia, are also prop, by
cuttings. The evergreen species are prop, by cuttings
of ripened wood under glass. Rarer kinds are some-
times grafted, those of the Frangula groups usually on
R. Frangnla and the true Buckthorns on R. cathartica.

or allied species
Rhamnus is a genus of more than 60 species, native

chiefly to the temperate regions of the northern hemi-
sphere. A few species are found in the tropics and as
far south as Brazil and S. Africa. Lvs. with small decid-
uous stipiiles: fls. small, in axillary clusters, umbels or
racemes, perfect, polygamous or dioecious; sepals, pet-

als and stamens 4-5, petals sometimes wanting; style

usually undivided: ovary 2^-loculed: fr. a globiilar or
oblong 2-4-seeded drupe. Several species yield yellow
or green dyes and the fruits and bark of some are used
medicinally. The wood of R. Frangula is made into
charcoal valued for the manufacture of gunpowder.
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INDEX.

Alatemus, 8, Caroliuiana, 10. lanceolata, 6.

aluifoUa. 5. castanecefolia, 4. Libauotica, 4

alpina, 3, 4. eathartica, 1. occidentalis, 9.

angustit" 'lia, 8. Colchica, i. oleifoU.us,Q.

anonsefolia, 9. croeea, 7. Purshiana, 9.

asplenifolia, 11. Daliiirica, 2. rubra, 9.

betuUfolia, 9. FrangiiJa, 9, 11. tomentella. 9.

Calii'ornica, 9. gramhfolia, 4. Wicklia. 1.

lineretina. 4.

A. Winter-buds scaly: petals usually 4,

somethnes 5 or wanting; seeds {not

the outer coating of the nutlet) sul-
cate or concave on the back, with
thin cotyledons recurved at the mar-
gins: fls. imperfectly dicEcious.

B. Juvs. opposite: plants usually
spiny shrubs 1. eathartica

2. Dahurica
BB. IjVS. alternate : jilants unarmed

shritbs.

c. Foliage deciduoxis.

D. Pairs of veins 10-ZO 3. alpina
4. Libanotica

DD. Pairs of veins 4-9 5. alnifolia

(J. lanceolata
cc. Foliage evergreen 7. croeea

8. Alaternus
AA. Winler-buds naked: petals 5: seeds

convex at the back, not grooved, ivith

flat and fleshy cotyledons : un-
armed sJirubs with alternate Ivs.
— Frangula.

E. Fls. in peduncled umbels 9. Purshiana
10. Caroliniana

BE. Fls. in Z-6-fld. clusters 11. Frangula

1. eathartica, Linn. (P. Wicklia, B-ort.). Buckthorn.
Hakt's-thokn. Waythokn. Rhineeerrt. Pig. 2095.
Shrub or .small tree, attaining 12 ft., usually thorny;
Ivs. oval to elliptic or ovate, usually rounded at the base
or cordate, obtuse or acute, crenulate-serrate, glabrous
or pubescent beneath, liH-3 in. long: lis. in 2-5-fid.

clusters, with 4 petals: fr. black, about M in- across.
Europe, W. Asia and N. Asia; often escaped from cult,

in the eastern U. S. B.B. 2:40.5. Gng. 9:2.

2095. Rhamnus eathartica ( X K)

.

2. Dahiirica, Pall. {P. cathdrtica, var. Pahurica,
Maxim.). Large, spreading shrxib, with stout thorny
branches: branchlets glabrous: Ivs. oblong or some-
times elliptic, narrowed at the base, acuminate, crenu-
late-serrate, glabrous, somewhat coriaceous at maturity,
2-4 in. long: fls. and fr. similar to those of the preced-
ing species, but fr. somewhat larger. Dahuria to Amur-
land and N. China, probably also Japan. G.F. 9:425 (as

P. cre?ia/.a. ).— ,Sometimes cult, under the name of P.
crenata. See, also, supplementary list. It sometimes
becomes a tree 30 ft. tall.

3. alpina, Liuu. Shrub, attaining (i ft., with stout,
upright, glabrous brauches: Ivs. oval to elliptic-ovate,
cordate or rounded at the base, abruptly acuminate,
crenulate-serrate. darii green above, pale green and
glabrous or nearly so beneath, 2-5 >2 in. long: tls. in few-
fld. clusters; petals 4: fr. globose, blacis, M in. across
or less. Mountains of S. and M. Eu. L.B.C. 11:1077.—
This and the following species are the handsomest of
the deciduous-leaved Buckthorns.

4. Liban6tica, Boiss. {P. Imeretina, Koehne. P.
castancefdlia, Hort. P. granclifdlia, Hort. P. alp'ina,
var. Cdlchica, Kusn. P. alphia, var, grandifolia,
Regel). Closely allied to the preceding, but larger in
every part: shrub, attaining 10 ft.: branchlets and
petioles pubescent: Ivs. larger and longer, to 9 in. long,
pubescent beneath and often bronze-colored at maturity.
Caucasus, W.Asia. B.M. 6721.

5. alnifolia, L'Herit. Low, wide-spreading shrub, at-

taining 4 ft , with puberulous branchlets: Ivs. ovate to
oval, obtuse or acuminate, usually narrowed at the base,
crenately serrate, glabrous, \)4,--i in. long: fls. in few-
fld. clusters, 5-merous, without petals: fr. globose, black,
with 3 nutlets. New Brunswick and N. J. to British
Columbia and Calif. B.B. 2:406.

6. lanceolata, Pursh. Tall, upright shrub, with pu-
berulous i:)ranchlets: Ivs. ovate-lanceolate to oblong-
lanceolate, acuminate or obtusish, finely serrulate,
glabrous or somewhat pubescent beneath, 1-3K in. long:
fls. in few-fld. clusters, with 4 petals: fr. with 2 nutlets.
Pa. to Ala., Tex. and Neb. B.B. 2:405.

7. croeea, Nutt. Shrub or small tree, attaining 20 ft.,

with pubescent young branchlets: Ivs. orbicular to ob-
long-obovate, dentate-serrate, dark green and lustrous
above, bronze- or copper-colored and glabrous or slightly
pubescent beneath, H-IH in. long: fls. in few-fld. clus-
ters. 4-merous, apetalous: fr. bright red, about 34 in.

acros.s^, edible. Calif. S.S. 2:59, 60.'

8. Alatemus, Linn. Shrub or small tree, attaining
20 ft., with glabrous branches: Ivs. oval or ovate to
ovate-lanceolate, acute, serrate or abnost entire, glossy
and dark green above, pale or yellowish green beneath,
glabrous, %-2 in. long: fls. in short racemes, with 5
petals: fr. bluish black. S. Eu. — Var. angustiSolia,
DC. {P. angustifolia, Hort.), has narrower, oblong
lanceolate Ivs. There are also varieties with variegated
foliage.

9. Purshiana, DC. Tall shrub to medium-sized tree,

occasionally attaining 40 ft.: young branchlets pubes-
cent or tomentose: Ivs. elliptic to ovate-oblong, acute
or obtuse, usually denticulate, with often wavy margin,
dark green above, glabrous or pubescent beneath, 1-7

in. long : peduncles longer than petioles : fr. globose,
changing from red to black, about % in. across, with
2-3 nutlets. Brit. Col. to Mex., west to Mont, and Texas.
S.S. 2:62, 63.—A very variable species. Var. Caliiomica,
Rehd. {P. Calif6rnica, Eschsch. P. oleifblvus,lioo^.).
Usually shrubby, evergreen or half -evergreen : Ivs.

smaller and narrower, 1-4 in. long, often almost entire.

Calif, to Ariz, and New Mex. R'.H. 1874, p. 354. Var.
tomentella, Sarg. {Frangula Oalifornica, var. tomen-
tella. Gray). Allied to the preceding var., but Ivs.

densely white-tomentose beueath. R.H. 1858, p. 658;

1872, p. 194 (as P. incana). P. anoncefolia, betulifdlin

and riibra, Greene, and P. occidentAlis, Howell (see
G.P. 10:285) also belong here.

10. Caroliniana, Walt. Indian Cherry. Shrub or

small tree, attaining 30 ft. : young branches puberulous

:

Ivs. elliptic to oblong, acute or acuminate, obscurely ser-

rulate or almost entire, lustrous and dark green above,
glabrous or nearly so, somewhat leathery at length, 2-6

in. long:- peduncles shorter than petioles: fr. globose,

about ^'^ in. across, red changiog to black, sweet, with
3 nutlets. N. Y. to Fla., west to Neb. and Tex. S.S.

2:61. B.B. 2:406.

11. FrdngTila, Linn. {Frangula Ainu.-, Mill.). Shrub
or small tree, attaining 12 ft. : Ivs. broadly obovate to ob-

ovate-oblong, acute, entire, dark green above, glabrous,

1-2^^ in. long: fr. red, changing to black, with 2 nutlets.

Eu., N. Afr., W. Asia and Siber. ; escaped from cultiva-

tion in some localities in the eastern states. Gng. 8:3.

B.B. 2:406.- Var. aspleniifolia, Dipp. Lvs. linear, un-
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dulate; an interesting form of very distinct appearance
with its feathery foliage. H. Framjula is a handsome
lawn shrub with shining foliage and attractive berries.

R. arguta, Maxim. Unarmed glabrous shnib. allied to R.

cathartiea : Ivs. orbieulav-ovtito, atiumiuate, sharply seu'ate,

with bristly pointed teeth. Amurland. Probably hardy. ~ii.
BUldrdi, Hort. = R. hybrida, vtw. — Ji. chloruphora. Decne.
Closely allied to R. tiiictoria and probably only a viir.: Ivs.

larger, becoming 3 in. long: pedicels slenderer. China. Gn. 14,

p. 29. Not Qviite hardy.—J2. crendta, Sieb. & Zucc. Unarmed
shrub, 4-10 I't., allied to R. Caroliniana: Ivs. ovate to ovate-ob-

long, acute, rusty pubescent beneath when young. Japan. Has
been confounded -with R. Dahurica, which is easily distin-

guished even without Ivs. by its scaly winter-hnds. Seems not
Quite hardy.—i2. Enfthroxylon, Pall. Unarmed shnib, allied to

R. cathartiea: Ivs. alternate, oblong-lanceolate to linear. Cau-
casus to Mongolia and Siberia. Hardy.

—

R. hyhri.da, L'H6rit.
(R. AlaternusXalpin^^s). Half-evergreen shrub, with alternate,

oval-oblong, glossy Ivs. Var. Billardi, Lav. Lvs. narrower,
more remotely serrate. Half-hardy shrub, with handsome
glossy foliage.— Ji'. Jap&iiica, Ma?din. Spiny shrub, attaining
10 ft., allied to R. Dahurica: lvs. obovate or elliptic-obovate:

fls. with the style almost divided to the base. Japan. Hardy.
Very similar in habit to R. Dahurica, which may he distin-

guished in winter by its dull gray hranchlets and its ovate,
obtuse, slightly spreading winter-buds, while R. Dahurica has
glossy light yellowish brown hranchlets and slender acute
winter -buds closely appressed to the branch.— iJ. laiifblla,

L'Herit. Allied to R. Frangula : lvs. larger, elliptic-oblong,

with 12-15 pairs of veins, becoming 5 in. long. Azores. B.M.
26G3. Not hardy.—i2.j5H?m7«., Linn. Low, sometimes procum-
bent shrub, allied to R. alpinus, with smaller and shorter lvs.,

usually narrowed at the base. Europe, Alps. Hardy.— i2. ru-
pestris, Scop. Low, often procumbent shrub, about 3 ft. high,
allied to R. Caroliniana: lvs. ovate to oblong-obovate, thin,
1-3 in. long: umbels 1-3-fld. Alps of eastern Eu.—i2. saxdUUs,
Linn. Low and dense, very spiny shrab, about 3 ft. high, allied

to R. cathartiea: lvs. opposite or alternate, oval or obovate,
glahrous, about 1 in. long. Mts. of M. and S. Eu., W. Asia.
Hardy.—-B. tinctbria, Waldst. & Kit. Closely allied to the pre-

ceding, but lvs. pubescent. Mts. of M. and S. Eu., W. Asia.

Alfred Rehder.
RHAPHID6PH0RA (Greek forneecUe-bearhuj; allud-

ing to needle-like hairs). Ardcece. About 20 species of

the East Indies, allied to Pothos, but distinguished from
the Pothos tribe by the presence of odd hairs in the in-

tercellular spaces and by the 2-loculed rather than 3-

loculed ovary. See Pothos. It is probable that the gar-
den plant Pothos aureus is of this genus. Bhaphido-
phoras are climbing aroids, to be treated like Philoden-
dron and Pothos,

It is not known that any species of Rhaphidophora
are in the American trade. H. pertitsn, Schott (i?. pin-
nd.ta, Schott. Scinddpsus pertiisus, Schott), has large
raonstera-like lvs., with long and narrow side lobes and
numerous holes in the blade. R.H. 1883, p. 501. i2. de-
curslva, Schott, is a gigantic climber, with large pin-
nate lvs., the segments or Ifts, oblong-lanceolate-acti-
minate and strongly nerved; spathe yellowish. B.M.
7282. 7?. Peepla, Schott, has entire oblong or elliptic-

oblong lvs., with roundish or subcordate base; spathe
yellowish.

RHAPIDOPH'S'LLUM (Greek, probably means Bhapis-
leaved). Pali/idcete. Blue Palmetto. A genus of one
species ranging from South Carolina to Florida. It is

a dwarf fan-palm with erect or creeping trunk 2-3 ft.

long, and long-stalked lvs. with about 15 segments.
The genus is closely allied to Chamrerops and is distin-
guished by having the albumen not ruminate and by the
bracts at the base of the branches of the si^adix being
few or none.
Other generic characters: spadices short-peduncled:

spathes 2-5, entii'e, tubular, compressed, bifid, woolly:
fls minute, orange: fr. small, ovoid or obovate, woolly.
The plant is said to produce .suckers freely, like Rhapis,
an unusual circurastance among palms.

Hystrix, H. Wendl. & Drude [Chamm-ops Rystrix,
Fras.). Fig. 2096. Stem 2-3 ft., erect or creeping, pro-
liferous, clothed with the fibrous remains of leaf-sheaths
intermingled with long, erect spines: lvs. 3-4 ft., some-
what glaucous, circular in outline, with numerous 2-4-
toothed segments; petiole triangular, rough on the mar-
gins: sheaths of oblique fibers interwoven with numer-
ous strong, erect spines; spadix 6-12 in. long, short-
peduncled: drupe 54-1 in. long. S.C.toFla. I.H. 30:486.

Jared G. Smith.

RhapidopJiyllum Ui/sfri.r, the Blue Palmetto or Needle
Palmetto, is the most beautiful and elegant of our
native dwarf palms. It is very local in its distribution,

beintr found in rich, low soil both in Georgia and Florida,
but it is everywhere rather rare. Its most striking char-
acteristics are the long, sharp, black
spine.s projecting in evei-y direction from
the dark fibers which cover the trunk.
These spines, which are often a foot

long, seem to protect the inflorescence,

which before opening resembles a large
white egg and which is imbedded among
the spines. This palm bears staminate
and pistillate flowers on separate plants.

The woolly clusters of fruit or seeds are
borne on short stems also surrounded
b}'" the sharp spines. This palmetto is

easily transplanted. The lvs. are dark
shiny green, relieved by a pale silvery
gray on the under surface. It is a very
beautiful plant, and groups of it are
striking. The stem is 2 to 3 feet high
and the leaves rise to a height of 3 to 4

feet. H. Nehrling.

RHAPIOLEPIS. See Bapliiolepis.

RHAPIS (Greek, needle; alluding to

the shape of the lvs. or perhaps the awns
of the corolla). Palmdvea'. A genus of

5 species of fan-palms of very distinct

habit, natives of China and Japan. They
are among the few palms that produce
suckers at the base, thereby forming
bushy clumps. Low pahns, with leafy,

densely cespitose reed}'" stems clothed
with remains of the reticulate leaf-

sheaths : lvs. alternate and terminal,
sub-membranaceous, connate or semi-
orbicular, irregularly and digitately 3- to
many-parted; segments linear, cuneate,
or elliptical truncate, entire, dentate or
lobed: nerves 3 to many; transverse
veins conspicuous; rachis none; ligule

very short, semi-circular; petiole slen
der, biconvex, smooth or serrulate on
the margins; sheath long, loosely fringed
on the margin; spadices shorter than the
lvs., slender-peduucled : rachis sheathed
by deciduous bracts: branches s^^read-

ing: spathes 2-3, incomplete, membra-
nous: fls. yellow. This genus is distin-

guished from its near allies (for a list

of which see Licuala) by the fls. being
dioecious; corolla 3-toothed; anthers de-
hiscing extrorsely. The name Rhapis Is

commonly spelled and pronounced Ra-
phis, but this is incorrect.

A. Ste7ns 1%^ ft. high.

B. Lvs. with 5-7 segments.

flabellifdrmis, L'Herit. {R. Kivaniw6r-
tsik, H. Wendl.). Pig. 1623, Vol. III.

Stems lH-4 ft. high: lvs. 5-7-parted;
segments linear, subplicate, ciliate-spin-

ulose along the margins and midveins,
truncate, erose at the apex: petioles ser-

rulate along the margins. China, Japan.
B.M. 1371." R.H. 1872, p. 230. A.G. 13:261. I.H. 34:13.
— Var. intermedia, Hort., according to Siebrecht, has
lvs. horizontal instead of somewhat erect. Var. var-
ieg^ta, Hort., has been offered.

BE. -Lvs. ivith 7-10 or more segments.

hUmilis, Blume. Fig. 2097. Lvs. semi-circular; basal
lobes directed backward; segments rarely more than 10,

spreading; petioles unarmed. China. A.F. 7:405.

A A. Stems becoming 8 ft. high.

Cochinchin^nsis, Mart. {Cha^ncerops Cochinchin^nsis,
Lour.). Leaf-segments much plaited; petioles short,
straight and prickly. Cochin China. Int. by Franceschi,
1900. Jared G. Smith and W. M.

2096. Young: leaf

of Blue Pal-
metto, not vet
unfolded (XHJ.
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EHfiUM {Mlia was the old Greek name for rhubarb).
Polijtjoiicii'ece. Rhubarb. Twenty species of robust
perennial herbs, according to Meisner (DC. Prodr. 14,

pp. 32-37), natives of Asia and Russia. Lvs. mostly
radical, "very large, entire or divided, on stout, thick

^m\
x^

«\» m\ ^S

r'

I

2097. Rhapis humilis. (See page 1511.)

petioles: fls. perfect, small, greenish or whitish, pedicel-

late, in numerous panicled fascicles or racemes, the in-

florescence elevated above the lvs. on stout, mostly hol-

low scape-like stems, which are provided with sheath-

ing stipules or ocreiB (Fig. 2098) ; the perianth 6-parted

and spreading; stamens 9 or 6: ovary 3-angled and
bearing 3 styles, ripening into a winged or sometimes
nearly succulent akene.
Aside from the common Rhubarb, JHheimi Bhapon-

ticum, which is grown for the edible leaf-stalks, the
species are little known in general cultivation. Few
plants are more useful, however, for bold and striking
foliage effects; and these effects are heightened by the
towering flower-panicles. Most of the species are hardy
and easy to grow, but they profit by a liberal winter
mulch. Rheums are usually seen to best advantage
against a heavy background of foliage or of rock (Fig.

1045. p. 733). Even the common Rhubarb is a useful
ornamental subject when well placed. In order to se-

cure large and fine foliage, the soil should be rich and
moist. The species are propagated by dividing the
roots, preferably in spring, leaving as much root as
possible with each strong bud.
The dried rhizomes of Rhubarb are used medicinally.

Several species afford the officinal product. It is now
believed, however, that the larger part of the dried
Rhubarb imported from the Orient is made from the
crown or short stem (not the fiow^er-stem) of J2. offic-

inale. R. Rhaponficum is sometimes grown for its

roots.

A. Foliage undivided, tlie martjins of tJie lvs. near}}] or
quite entire.

B. Lrs. (at least on tJte flower stalks) acute or
acuminate.

Bhapdnticum, Linn, (i.e., Pontic Blta, "Rhubarb of
Pontus,"a province of Asia Minor). Rhubarb. Pie-
Plant (in the U. S.). Wine-Plant. Fig 2098. Strong

perennial, with thick clustered roots: petioles senii-

cylindric, plane above: If. -blades suborbicular, deeply
cordate at base, undulate, about 5-ribbed, glabrous and
shining above, pubescent on the veins beneath : panicles
tall and narrow, somewhat leafy, densely flowered, the
pedicels jointed below the middle, the fls. whitish:
akene oblong-oval. In deserts and subalpine parts of
southern Siberia. — Nearly everywhere gi'own in this
country for the succulent acid petioles, which are used
in early spring for pies and sauces. Wine is sometimes
made from the juice. In Prance, known usually as an
ornamental plant. There are several garden varieties.
See lihltharh.

undulitum, Linn. Petioles semi-terete, lightly chan-
neled above, the leaf-blades ovate-cordate and strongly
undulate (basal sinus not so deep as in the last), 5-7-

ribbed, glabrous above aud puberulent beneath, the
upper ones long: panicle narrow and leafy below^ the
pedicels jointed near the base: akene ovate or oval.
Siberia. — Small plant, earlier than R. Bhapo^iticum,

bb. ii's. oMuse.

Emddi, Wall. Stem tall and leafy: petioles semi-
terete, somewhat concave above, the margins obtuse:
leaf-blades large, ovate, cordate, obtuse, somewhat un-
dulate, 5-7-ribbed, the under surface and the margin
pubescent: panicles fastigiately branched, the fls. dark
purple, pedicels jointed below the middle: akene large,
ovate or oblong-oval. Himalaya, in alpine and subal-
pine regions. B.M. 3508 (this figure is questioned by
Meisner, who thinks it may represent -B. australe).—
Foliage has a coppery hue.

AA. Foliage more or less lotted, the ^nargins of tlie lvs.

or segments usually toothed or notched.

B. Lvs. shalloivly or obscurely lohed.

compictum, Linn. Stem tall: petioles sulcate, plane
above : leaf-blades thickish, broad-ovate, cordate, un-
dulate and obscurely lobed, very obtuse, glabrous and
shining above, the margin strongly toothed, the veins
very prominent: panicle with drooping branches: akene
large, dark -colored. Siberia to China.

bb. Lvs. deeply lohed or evenly divided.

palmatum, Linn. (i?. sangnineuni, Hort.). Stem tall

and leafy: petioles subcylindrical, the margin rounded:
leaf-blades broad, suborbicular and cordate, 3-5-ribbed,
scabrous, deeply palmately lobed; the lobes ovate-ob-
long or lanceolate, acute, entire, dentate or pinnatifid:
panicle leafy, with pubescent branches, the pedicels
scarcely longer than the fls. : akene oblong-oval and
subcordate. Northeastern Asia.

Var. Tanghiiticum, Hort. (B. Tanghitticnm, Hort.).
Lvs. more elongated and not so deeply lobed.

hjbridum, Murr. Petiole long,
canaliculate above and sulcate
beneath : leaf-blades ovate, 3-5-

ribbed, the base cuneate or
scarcely cordate, incise-dentate,

puberulent beneath : panicle lax,

leafy: akene large, ovate. — Seems
to be unknown wild. Perhaps a
hybrid series between B. palma-
tum and B. Bhaponticnm. Per-
haps B. officinale is concerned
in it. This name does not occur
in the American trade, but it is

not unlikely that the plant is in

cult, in this country.

Collinianum, Baill. Probably
one of the B. hyhridum series,

with much-cut broad lobes that

extend half the depth of the leaf-

blade: fis. red. China.

ofSicinMe, Baill. Figs. 1045,

2090. Robust, w-ith a short
branching stem or crown 4-10 in.

high : lvs. very large, 1-3 ft.

across, round-oval, more or less

pointed or acuminate,hairy,3-7-Iobed,the lobes extending
one-third or one-half the depth of the blade and sharply
angled-notched : flower-stems 3-5 ft., much bi-anched.

2098. Ocrea or stipular

sheath of Rhubarb.

(XK.)
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bearing numerous greenish Hs. tliat give a feathery ef-

fect to the panicle: akene red, winged. Tliibet and W.
China, on high table-hmds. B.M. G135. R.H. 1874, p. 95.

Gn 3.>, p. 243; 48, pp. 199, 208. -Probably the best plant
of the genus for general cultivation, making a most
striking foliage plant. It is from tlie short, thick,

branching stem or caudex of this pUxnt that most of the
true officinal Rhubarb is derived. Although known to the
Chinese for centuries and the product long imported into

Europe, the plant was not described botanically until

1872. Fig. 2099 is adapted from The Garden.

R. acuminatum, Hook. f. & Thorn. "Probably only a small
form of R. Emodi, with acTimiuate Ivs., but the fls. are consid-
erably larger, and though long under cultivation it does not at-

tain half the size of that plant, or vai-y in its character."—
Hooker. Himalayas. B.M. 4877.— J^. nohile, Hook. f. & Thorn.
Stem simple and densely clothed with imbricated downward-
pointing bracts that conceal the short axillary peduncles: Ivs.

ovate-oblong or rounded, entire. When the fruit is ripe, the
shingled bracts are torn away by tlie winds, leaving the long
panicle exposed. 3tt. Himalayas. R.H. 1S7G. p. 200. I. H. 22:209.

G.C. II. 13:793. A remarkable alpine plant.— 7i'. Ribes, Linn.
3-5 ft.: Ivs. 1 ft. across, cordate to reuiform, tlie margins
crisped or undulate, the blade puckered or blistered: fls.

green, drooping: frs. about 1 in. long, oblong-cordate, narrow-
winged, blood-red, showy. Asia Minor to Persia. B.M. 7591.

"Rivas " or "Ribes" is its Arabic name.

—

R. spicif6rme, Royle.
Dwarf: Ivs. thick, orbicular or broadly ovate: fls. white, in a
dense spike rising about 2 ft. Western Himalaya.

L. H. B.

KHEUMATISM ROOT. Jeffersonia Unata.

BHfiXIA (Greek, rupture; referring to its supposed
properties of healing). MeUistomdcew. Meadow
Beauty. A genus of about 10 species of N. American
perennial herbs, with opposite sessile or short-petioled,
3-5-nerved Ivs. and showy flowers borne in late summer.
Fls. terminal, solitary or in cymes; calyx-tube urn- to
bell-shaped, narrowed at the neck, 4-lobed; petals 4,

obovate; stamens 8, equal, the connective being thick-
ened at the base, with or without a spur at the back.

Rhexia Virginica is found wild in company with
side-saddle plants {Sarraeenia purpurea) and cranber-
ries in the low meadows of Massachusetts. It is what
we should call a bog plant. It is a pretty, low-grow-
ing, tuberous -rooted plant blooming in summer and
chiefly interesting as being one of few^ species of a
genus belonging to a family almost wholly composed
of shrubby plants from tropical countries, such as
Centradenia. Pleroma and Medinella. It increases by
means of tubers and seeds, and under suitable condi-

y;.' }!''

2099. Rheum officinale.

Si, 41'^/

tions soon makes large clumps, Tiibers potted in the
autumn and kept in a coldframe force nicely in spring-
time.

A. Stem cylindrical.

Mariana, Linn. A slender, erect, usually simple-
stemmed plant with reddish purple fls. aboiit 1 in.

across, in loose cymes: Ivs. short-petioled, oblong to
linear oblong, I-IH in. long, 2-.'3 lines wide, 3-nerved;
anthers minutely spurred at the back. June-Sept.
Pine barrens, N. J. to Pla., west to Ky. B.B. 2:474.—
Grows in drier places than R. Virginica.

AA. Stem angled.

B. Petals yelloiv.

li!ltea, Walt. Stem becoming much branched, 1 ft.

high: Ivs. smooth, serrulate, the lower obovate and ob-
tuse, the upper lanceolate and acute: fls. small, in nu-
merous cymes. July, Aug. Pine-
barren swamps, N. C. to Fla. and j.v-^\

west.

BB. Petals not yellow.

C. Lvs. 6-10 lines long.

cilidsa, Michx. Stem nearly
simple, 1-2 ft. high: Ivs. ovate,
sessile or very short-petioled, 3-

nerved: fls. violet-purple, 1-1

in. across, short - pedicelled, in
few - fld. cymes ; anthers not
curved and not spurred at the
back. June-Aug. Swamps, Ind.
to Fla., west to La.

cc. Lvs. 1-3 in. long.

Virginica, Linn. Fig. 2100,
Roots tuber-bearing: stems about
1 ft. high, branched above and
usually clustered, forming a com-
pact, bushy plant : lvs. sessile,

ovate, acute, rounded or rarely
narrowed at the base, 1-2 in. by
%-! in., usually 5-nerved : fls,

rosy, 1-1/^ in. across, in cymes;
petals rounded or slightly refuse;
anthers minutely spurred on the
back. July-Sept. Sunny swamps.
Me. to Fla., west to Mo. B.B. 2:

474. B.M. 968. -This is one of
the prettiest of the small wild
flowers. When transplanted, it

seems to thrive as well in good
clay loam as in peaty soils,

although it sometimes
grows in the latter.

F. W. Barclay and
T. D. Hatfield.

EHINE-BERRY. Rham-
nus cafhartica.

RHIPIDODENDRON. See
Aloe.

RHIPID6PTERIS is un-
der Acrosiichum.

2100. Rhcxia Virginica.

RHiPSALIS (Greek, Wups, wickerwork), Cacthcece.
A mixed assemblage of lengthened epiphytic forms,
brought together by a common character of small fls.,

with the tube short or wanting; here including Hariota,
Lepismium and Pfeiftera. Fls. white or greenisli white,
except R. cereiformis, rosy, and R. salicornioides, R.
pachyptera and R. rJwmbea, yellow. Fruit without
spines or wool, except in R. cereiformis. For culture,
see Cactus.

alata, 14.

brachiata, 2.

Cassytha, 5.^

cereiformis,!.
commune, 11.

funalis, 4.

grandiflora, 4.

Houlletiana, 15.

INDEX.

Houlletii, 15.

ianthothele, 7.

mesembi'ianthe-
moides, 3.

myosiu'us, 12.

pachyptera, 14.

paradoxa, 9.

pentaptera, 10.

rhomhea, 13.

SagJionis, 2.

salicornioides, 1.

squamnlosa, 11.

Swartziana, 13.

trigona. 8.

virgata, 6.

. Branches round or
nearly so in cross-sec-
tion : fls. white except
in the first species

:

berry small, white,
i'ound.

B. The branches of two
kinds 1. salicomoides

2. Saglionis
3. mesembrianthemoides
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BB. The bra n che s

alike
all

AA. JBranches angular: fls.

and fr, not immersed.

AAA. Brandies angular, often

n e a, r I y covered with
roots: areolcehollowedj
the ft. and fr. im-
mersed, with copious
bristles 11.

12.

A.AAA. Branches flat, rarely
triangular, crenate or
serrate, with middle-
and usually side-ribs;

rarely setnlose: fls.

yellow or yelloivish. . .13.

U.
15.

grandiilora
Cassytha
virgata

ianthothele
trigona
paradoxa
pentaptera

squamulosa
myosurus

rhombea
pachyptera
Houlletiana

1. salicomioides, Haw. (Haribta salieornioules, DC).
Plant upright, reaching a height of 18 in., richly
branched ; areolce hardly setulose or lanate : stems
cereiform, with cylindric or oblong-elliptic joints : ma-
ture or fruiting branches with verticillate, club- or tlask-

shuped joints, with slender base, all apparently, as well
as the fls. and fr. growing from the tops of joints: fls.

yellow, funnelform, K in. long: berry small, whitish.
Brazil. B.M. 2461.

2. Saglidnis, Otto {B. brachi&ta. Hook. Haribta
Saglidnis, Lam.). Fig. 2101. Reachingaheight of 2ft..

3. mesembrianthemoides, Haw.(irffridfff viesenibrian-
themoldes, Lem.). Upright, the ends drooping, richly
branched : long branches 4—8 in. long, 1 line in diam.

;

fruiting branches 3-5 lines long, not more than 2 lines
in diam., spirally attached, thickly crowded : areolaB

sparsely woolly, with 1-2 bristles which project from
the ends of the branches : fls. near the top of the joint,

about 5 lines in diam., formed of 10 white with yellow
midstriped le.aves: berry white. Brazil. B.M. 3078.—
Hardly more than a slender variety of the preceding.

4. grandifldra, Haw. (iJ. /iinfUi's, Salra.). Branching,
cylindrical, rather stout, the branches reaching a height
of 3 ft., with a diameter of more than % in.; ultimate
branchlets short, often verticillate: areolas depressed,
bordered by a red line, sometimes in old branches bear-
ing a bristle: fls. wheel-shaped, lateral on the branches,
nearly 1 in. in diam. Brazil. B.M. 2740.

5. Cassytha, Gaertn. Richly branching, pendulous,
sometimes 10 ft. long; branches rarely 2 ft. long, 1-lK
lines in diam., pale green; ultimate branchlets spirally
attached : areolce with sparse woolly hairs and fre-

quently 1-2 minute bristles: fls. lateral on the terminal
joints, 2-3 lines in diam. : berry like that of the mistle-
toe, 1-2 lines in diam. Widely dispersed in Central and
S. America, West Indies, Mex., Mauritius, Ceylon and
Africa. B.M. 3080.

6. virga,ta, Web. Richly branching, pendulous, be-
coming a yard long; terminal branchlets hardly more
than a line thick, spirally attached : areoliB bearing
sparse woolly hairs, with an occasional bristle: fls. lat-

eral, 3-4 lines in diam.: berry only 1% lines in diam.
Brazil.—Very much like the preceding.

7. ianthothkle, 'Vi'ub. (Pfelffera ianthotheluSjWeh. B.
cereif6rniis, Porst. Pfelffera cereifdrniis, Salm.). Stems
pendeiit, 1-2 ft. long, branching, less than 1 in. in diam.,
4-. rarely 3-angled; ribs tuberculate; areolae at summit

of tubercles short-
woolly, soon na-
ked, bearing 6-7
short bristles: fls.

with very short
tube, but the fl.

bell-shaped, pur-
ple-red without,
pure white with-
in, ne arly 1 in.

long, little more
than half as much
wide: fr. the size

of a cherry, rose-

red, with bristles

like those of the
stem. Argentina.

2101. Rhipsalis Saglionis (XM)

richIybranched: long or cereiform branches %-l ft. long;
secondary or fruiting branches oblong-elliptic or short-
cylindric, rounded at the ends, spirally or rarely verti-
cillately arranged, sometimes weakly grooved, not more
than K in. long: areoli© with very scanty wool and 2-4
short bristles, which on the end branches project as a
little brush : fls. near the tops of the short branches,
flat, % in. in diam., with 12 white leaves with yellow-
ish midstripe: berry white. Uruguav and Argentina.
B.t,l. iOyj {B.brachiata).

8. trigona,
Pteiff. Richly
branched, becom-
ing a yard long:
branches Kto
nearly 1 in. in
diam., 3-angIed:
areolj© sparsely
woolly and brist-

ly, the blooming
areolj© much more
copiously so: fls.

greenish outside,

white within, 4 or
5 lines long. Bra-
zil.

9. parad6xa,
Salm. Sparingly
branched, 1-2 ft.

long ; branchlets 1-2 in. long and ^-1 in. in diam.,
twisted at the joints, so that the angles alternate with
the sides: fls. % in. long, white. Brazil.

10. pentaptera, Pfeift. Richly branched, 1-2 ft. long,
4-5 lines in diam. : branchlets 2-5 in. long, 5-6-angled or

almost winged : areolaa in crenatures of the angles with
scanty wool and an occasional bristle: fls. greenish
white, 3^ lines long: fr. w'hite, bright rose-red above
crowned by the withered flower. South Brazil, Uruguay,
Argentina.
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11. squainul6sa,Schuin.(i>^;pi5/»ii»H( co)iimune,PteiS.).

SomewlKit lir:inclied, reaching a length of 2 ft. : branches

very uuBqiuil hi length, %-l In. thick, triangular, the

angles winged: lis. 1-2, from tlie deep areolae, 5 lines

long, greenish without, yellowish within. Brazil, Ar-

gentina. B.M. 3763.

12. myosilrug, Salmm. {Lepismium myosHrus, Pfeiff. ).

Somewhat branched, a yard long: branches 3-6 lines

thick, 3^-augled, the angles not winged, the terminal

branchlets generally acuminate, often tipped by a pencil

of bristles: fls. solitary in the deep areola?, 4-5 lines

long, rosy white: fr. red. Brazil. B.M. 3755.

13. rMmbea, Pfeiff. (i?. Swartziclna (?), Pfeiff.).

Branching, reaching a yard in length; joints green, leaf-

like, crenate - oblong or rhomhic, 1-5 in. long, K-2 in.

broad: fls. yellow, about 5 lines long. Brazil.

14. pachyptera, Pfeiff. {B. aldta, Steud.). Erect,

branching, reaching a height of nearly 1 yard; joints

flat, rarely 3-winged, rather thick, usually somewhat
concavo-convex, 3-8 in. long, blunt, 2-5 in. broail, often

purple-red: fls. about 8 lines long, yellow with reddish

tips. Brazil. B.U. 2S20 (Cactus alatiis).

15. HoulIeti5.na, Lem. (jR*. EoulUtli, Lem.). Stem
richly branched, becoming 3 ft. or more long, 1-lJ^ in.

broad, often tapering to the round midrib for a consider-

able distance, then becoming again broad and leaflike:

fls. 8-9 lines long, yellowish white to yellow: berry red.

Brazil. B.M. 0089. Katharine Bbandegee.

EHIZ6PH0RA is discussed under Mangrove. The
plant is now ottered for sale in S. Calif.

EHODANTHE. See Relipterum.

EHdDEA. See BolicUa.

RHODE ISLAND, HORTICULTURE IN. Figs. 2102,

2103. Rhode Island, the most thickly populated state in

the Union, is distinctly a manufacturing center. This
condition of things, which brings the larger portion of

the population together into the cities and villages, to-

gether with the steadily increasing popularity of its

famous summer resorts and the rapid transportation
both by rail and water which place the New York and
Boston markets within easy reach, affords opportunities

for horticultural developments which are equaled by
few and excelled by none of the eastern states.

At present the growing of vegetables, both in the field

and under glass, is the most highly developed horticul-

tural industry. Tlie towns of Cranston and Warwick
are the center of this industry, where tiae soils are light

sandy loams which are capable, under the skilful man-
agement they receive, of producing large crops of excel-

lent quality.

The following figures, which are taken from the State
Census for 1895, give some idea as to the extent of the
market-garden industry for that year: Green corn,

1,138,983 doz,; tomatoes, 106,259 bushels; cucumbers,
66,268 bushels; lettuce, 2,852,204 heads; beans, string,

40,706 bushels; peas, green, 53,458 bushels; celery,

579,016 heads; melons, 624,980.

The greater proportion of the lettuce grown is of the
hard-heading type, which is produced during the months
from October to May. Over$100,000 is invested in glass
for the production of this crop within a radius of five

miles of the city of Providence. The greater portion of
the muskmelon crop is produced upon tlie sandy plains
of Warwick. The early crop is grown from plants which
are either started in pots in the glass-houses and trans-
planted to the field or planted under sash in the field.

The early varieties used for the crop are of the small
Gem type, which always finds a ready sale at fancy
prices, while the main crop, which is planted the last of
May, is largely shipped in car-lots to Boston. For the
main crop the large oblong type of melon is the most
popular. Besides the large market-gardeners who are
located near the cities, many of the farmers who live
within a short distance of the manufacturing villages
find there a ready and profitable market for the many
vegetables which they produce, as the people found in

these villages are good buyers who consume large quan-
tities of vegetables when they have work.

During the past decade the floriculture of the state

has been developing rapidly, not so ranch, however, in

the number of establishments as in the area of glass.
Where ten years ago the figures were given in hun-
dreds, to-day they are increased to thousands of square
feet. Tills development is especially noticeable in the
towns which have a population of from 2,000 to 3,000.

The carnation is still the most popular flower, although
many fine roses are grown, with a steadily increasing
demand for rare flowers, as orchids and forced stock,

during the winter months.
There are in the state nine local nurseries. The

greater part of the business is the growing of specimen
plants for use in localities where immediate effects are

O C .EA JV^

2102. County map of Rhode Island.

desired, rather than the propagation and sale of young
nursery stock.

The fruit-growing industry is but poorly developed,
only a very small proportion of the fruit consumed be-
ing produced within the state limits. Apples are grown
more than any other fruit, the largest orchards being
located in the northern part of the state, the fruit being
more highly colored than that grown in the orchards
along the coast. Baldwin, Rhode Island Greening, Rox-
bury Russet and Spy are planted more than other va-
rieties. Many of the old orchards are past their prime,
and there are excellent opportunities offered for the
planting of profitable orchards upon the hilly and de-
serted farms. Among the enemies of fruit, the follow-
ing are the most troublesome: apple scab, codlin-moth,
curculio and maggot. The original Rhode Island Green-
ing apple tree, still standing in the town of Foster, is

shown in Fig. 2103, as it looked in 1900.

Peaches are receiving much attention at present.
From orchards which are favorably located, crops are
obtained two out of three years; the average for the
state is about three out of five. Aside from the winter-
killing of the buds, the most serious trouble is the rot-

ting of the fruit. This trouble causes much greater
losses in the towns bordering upon the salt water.
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2103 Original tree of Rhode Island Greening apple
as It looked in 1900.

Pears are found growing in abundance all over the
state, nearly every village lot having a few trees of the
more popular varieties. There are several small com-
mercial orchards, the principal varieties produced being
the Bartlett, Bosc, Clapp, Lawrence and Sheldon.

Strawberries are produced in abundance in those
towns bordering upon the eastern shore of Narragansett
Bay, where they are the principal horticultural crop.
The majority of the growers use the wide matted row.
Some, however, use a very narrow row, or the hill sys-
tem. This is a profitable crop to grow, as, according to
the 1895 State Census, the average price received was
9% cents per quart.

Currants, gooseberries and raspberries are grown in
limited quantities, mostly for home consumption. The
dcinaud for tht-se fruits is always greater than the sup-
ply, so tliat the prices obtained are always remunerative.

In Providence and Washington counties considerable
attention is given to the growing of cranberries. Upon
many farms are found wild bogs, to which the only
care given is an occasional cutting of the wild growth
to prevent its encroachment upon the bog. These bogs
are usually found upon lowlands which are naturally
overflowed by streams during the winter months. The
most profitable bogs, however, are those which are care-
fully cared for and have a water supply which may be
controlled at will, thus often preventing damage from
late spring and early fall frosts.
At the present time excellent opportunities are of-

fered for the growing of all kinds of fruits, to those
persons who are willing to invest their capital and con-
duct the work upon a practical and scientific basis, as
there are a number of markets which are never sup-
plied with home-grown fruit in sufficient quantities.
While it is true that fruit-growing, as an industry, is

not largely developed within the state, yet it is a
pleasant fact to note that excellent horticultural results
are obtained by the amateur. Numerous home gardens,
of small area, about many of the homes in the cities

and larger villages of the state are beautiful and attrac-
tive with their artistic flower beds, varied shrubs, and
fine fruit trees.

(j. g. Adams.

RHODE ISLAND BENT GRASS. AijrostU eunina.

RHODOCHiTON (Greek, red cloak; alluding to the
large rosy red calyx). Scrophnlariacew. A genus of a
single species, a free-flowering, graceful vine from
Mexico. Lvs. cordate, acuminate, sparsely and acutely
dentate : fls. solitary, pendulous, axillary, long-pedun-
cled; calyx conspicuous, large, membranous, broad
bell-shaped, 5-cleft; corolla-tube cylindrical, the throat
not personate, 5-lobed; lobes oblong, nearly equal;
capsule dehiscent by irregular perforations.

volilbile, Zucc. Purple Bells. A vine with habit of
Maurandia, to which it is allied, but more vigorous and

having curious, distinct purplish red fls. over 2 in.
long on red peduncles: lvs. about 3 in. long. B.M. 3367.
B.R. 21:1755. I.H. 42:31. -Blooms the first season from
seed and may be treated as a tender annual.

F. W. Barclay.
RHODODENDRON (Greek, rliodon and dendron, rose-

tree; alluding to the beautiful flowers and the habit;
the Rhododendron of the ancient writers is Nerium).
Ericacem. Highly ornamental evergreen shrubs or
trees, with alternate petioled, entire lvs. and terminal
clusters of large, showy fls., varying in all shades of
purple, scarlet, pink orange, yellow and white. None
of the evergreen shrubs suitable for cultivation in
colder climates are more effective in bloom than the
Rhododendrons. The large clusters of showy flowers
often nearly cover the entire plant, while the handsome
foliage is attractive at every season (Fig. 2104).
Hardiness of the Various S^^ecies. — Although mostof

the species are hardy only in warm temperate regions,
there are many which are hardy at least as far north as
Massachusetts. They are Jt*. 7naxintvvi, Catawbiense,
CaKvasicum, braehtjearpuni, Metternichi, Sniimoivi,
ynueronnlatum, Daliuricum, Lapponieum, fermginettm,
hirsutmn, punetatuw, and probably also chrysantMim,
Przeivalski, canipainilaium , Californiatni^ (Jiigerni, and
Carpaiicum. Somewhat more tender are R. Ponticum,
viveitm, Hodgsoni, Thomsoni, Anthopogon. South of
Philadelphia such species as jB. cinnabarinum, glanctim,
eiiiatum, Fortitnei, Jepidotnm, Colletiavu7n, and the
Yunnan species, as i?. decorum, irroratitm and racenxo-
sum are probabij' hardy; sdso S. arbore^lm, barbafvTn,
Falcoyieri, Keysi, frifloruni and Wrig7tti in very shel-
tered positions. Species like 7?. DalJionsia, JSdge-
ivorthi, Griffitliianum, fornwsttm, Maddeni, Nntlalli
and pendulum stand only a few degrees of frost. The
Javanese species, as M. Javauicum, jasminifjornvtj
Brookeannm and Lobhi grow and bloom continually
and stand no frost at all.

Variation in Height, — 'Mo^i of the species are shrubby;
a few only, and these mostly Himalayan species, grow
into small or medium-sized trees, attaining 60 ft. in the
case of i?. barbatum, 40 ft. in i?. yrande and arboreum,
30 ft. in Falconeri and majimitm . A number of north-
ern and alpine species always remain dwarf, as M. fer-

rugineum, Jiirsutum, Iiapponicum, virgatvm, lepido
turn, racemosum, and others. A few Himalayan and
Malayan species are often epiphytal and grow on
branches of large trees like orchids; e.g., i?. Dat-
hovsi(e, pendulum, NuttaUi and most of the Malayan
species.

TJieir Place in Ornamental Planting. — 'Rhododen-
drons are equally effective and desirable for single
specimens on the lawn or when massed in large groups,
and are especially showy when backed by the dark
green foliage of conifers, which at the same time afford
a most advantageous shelter. The dwarf species, which
are mostly small-leaved and flower at a different time,
should not be grouped with the large-leaved ones, as they
do not harmonize with them ; however, they are exceed-
ingly charming plants for rockeries or in groups with
other smaller evergreens. It is certainly true that the
Rhododendrons have not yet received the attention they
deserve. They are still far from being as popular as
they are in England. The beautiful Himalayan species
and their numerous hybrids especially are still almost
unknown in this country, although without doubt they
could be grown as well outdoors in the middle and
southern Atlantic States as they are in England, if the
right situation were selected. Formerly it was con-
sidered impossible to grow the beautiful hardy hybrids
in the New England states, but now it has been shown
by such splendid collections as those of Mr. H. H.
Hunnewell at Wellesley, Mass. (see A. F. 13:24-31 and
Gng. 5:375-377), that, even in a trying climate, they can
be grown to perfection if the right situations are se-
lected and the right way of cultivation is followed.
Outdoor Cultivation. — The selection of a suitable

situation is of foremost importance. If possible the
beds should be sheltered against drying winds and the
burning sun by tall conifers, but the shelter should be
always light and natural, as too much shelter by dense
hedges or walls close to the plants is worse than no
shelter at all. Any open, well-drained soil which does
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not contain limestone or heavy clay and lias a moist and
fx-esh subsoil will prove satisfactory. Where limestone
or heavy clay prevails, beds must be specially prepared
and filled vfith suitable soil. They should be at least

2 to 3 ft. deep, or deeper where the subsoil is not porous,
and in this case the bottom should be filled in about
1-2 ft. high with gravel or broken stones for drainage.

A mixture of leaf-mold or peat and sandy loam will

make a suitable soil. In dry spells during the summer,
watering is necessary if the subsoil is not very moist;

it is most essential that the soil never become really

dry. In the fall the ground should be covered with
leaves, pine needles, hay or other material to protect

from frost. This mulch should be allowed to remain
during the summer, especially where the plants are not

large enough to shade the ground. An occasional top-

dressing of well-decayed stable or cow manure will

prove of much advantage. The ground should never be
disturbed, as the roots are very near the surface. After
flowering, the young seed-vessels should be removed.
The Rhododendrons are easily transplanted either in

spring or in fall, esjjecially if they grow in peat or turfy

loam, and a good ball of earth can be preserved in mov-
ing. They should be planted firmly, especially in

porous, peaty soil, and thoroughly watered after plant-

ing. If they are carefully handled they are not much
affected by transplanting, and tender kinds may be dug
in fall, heeled-in in a frost-proof pit, and planted out
again in spring. Potted and well-budded plants trans-

ferred in January into a temperature not exceeding 60°

will develop in about six to eight weeks into very attrac-

tive and showy specimens for decoration.

Hardy Varieties ,
— ThPt following varieties have proved

hardy in the vicinity of Boston and may be recommended
for planting in similar climates and for experimental
trial farther north. They are mostly hybrids of R. Ca-
tawbiense with M. maximum, Ponticum, Caue-asicum
and with some infusion of B.. arhorenvi and perhaps a
few other species. As in most of them the parentage of
J?. Catawbiense is the most predominant, they are all

usually called "Catawbiense Hybrids." Choice kinds
are: Album elegans, blush, changing to white; Album
grandiflorum, blush, changing to white: fls. larger, less

spotted; Alexander Dancer, bright rose, paler in center;
Atrosanquinemn, rich blood-red; August V^an Geert,
bright carmine, spotted dark purple; Bacchus, crimson,
large fls. ; Bieolor, purplish pink, spotted ; Blandlanum.,
rosy crimson; Crt)*rtcMc((S, deep crimson; Charles Bag-
ley, cherry-red ; Charles Bichens, dark red, spotted
brown, one of the most striking red ones; Oeerulescens,
pale lilac; Coriaeeum, white, spotted yellow, dwarf and

• free-blooming; C?'o<yn Prinpe, carmine spotted greenish
yellow; Delicatissimum, blush, edged pink, changing
to almost white, late; £Jverestianum., rosy lilac with
crisped edges, excellent habit and very free-flowering;
F. L. Ames, white center, edged pink; Giganteuvi,
bright rose, large clusters; Grandiflorum, clear rose;
Hannibal, rosy carmine: Henry W. Sargent, crimson,
large clusters; H. H. Hunnewell, rich crimson; John
Waterer, dark crimson; J. D, Godman, carmine, dis-

tinctly spotted; Kettledrum, rich crimson; King of

Purples, purple, spotted dark brown; Lady Armstrong,
rose-red, paler in center, distinctly spotted; Lady Gray
Bgerton, delicate lilac, spotted greenish brown; Mrs,
C. S. Sargent, similar to Everestiauum, but pink; Mrs.
jl/^?wer, rich crimson; OZcZPorf, plum-color; Parpureitm
crispum, lilac-purple, spotted greenish; Purpxireum
grandiflorum, purple, large clusters; Rosenm- elegans,
rosy lilac, dwarf; Sefion, deep maroon, large clusters;
Wellesianum, blush, changing to white.
Greenhouse Culture.—The most successful way, espe-

cially with the taller-growing species, like B. arboreutn,
Griffithiaiium, barbatum and Falconeri, is to plant
them out in a porous peaty soil provided with good
drainage. If grown in pots a sandy compost of leaf-soil

and peat, with an addition of some fibrous loam, will
suit them. The pots, which should never be too large,
must be well drained and the plants freely watered dur-
ing the summer, while during the winter water must
be carefully applied. The Himalayan species and their
hybrids will do well in a cool greenhouse, where the
temperature is kept a few degrees above freezing point
during the winter. The Javanese species and hybrids.

however, on account of their continual growing and
blooming, require a warmer greenhouse and nnist have
a minimum temperature of 50" during the winter. They
like a moist atmosphere and should bo freely syringed
in warm weather. In potting them, their epiphytal habit
must be borne in mind, and the soil should consist mainly
of good fibrous peat broken into pieces, with a liberal

addition of sand and broken charcoal. The soil should
never be allowed to become dry. They are readily
propagated by cuttings with bottom heat in the warm
propagating house. The Javanese Rhododendrons are
especially valuable for their continual blooming during
the winter and the brilliant color of their flowers. A
large number of beautiful hybrids have been raised; the
following are a small selection of them: Balsa.minai-
florum, with double white, yellow or pink fls. Gt. 37,

p. 265. (i.e. II. 18:230; III. 12:769; Brilliant, brilliant

scarlet; Ceres, tawny yellow. Gn. 41:8i5; Diadem,
orange-scarlet ; Duchess of Connaught, vermilion-red

;

Duchess of Edinburgh, scarlet with orange-crimson. F.

M. 1874:115; A'os, scarlet-carmine. G.C. III. 19:327; Bx-
quisite, large light fawn-yellow fls. Gn. 56:1232; Ba-
vorite, satiny rose; Jasminifloruvfi carminaium, deep
carmine. Gn. 41:852; Little Beauty, fls. small, but
bright carmine-scarlet. Gn. 56:1241 ; Lord Wolseley,
bright orange-yellow, tinted with rose at the margins;
Maiden's Blush, blush with yellowish eye. Gn. 16:204;
Princess Aiexayidria, white, faintly blushed; Princess
Prederica, yellow, faintly edged rose; Princess Royal,
pink; Rosy Morn, bright pink. Gn. 42:871; Taylori,
bright pink with white tube. F.M. 1877:242; Trium-
jihans, crimson-scarlet.

Propagation.— All Rhododendrons are easily prop, by
seeds, which are very small and are sown in spring in

pans or boxes well drained and filled with sandy peat.

Pots should be well watered previous to sowing. The
seeds should be covered only a very little with fine sand
or finely cut sphagnum, or merely pressed in and not
covered at all. To prevent drying a glass plate may be
placed over the pan or some moss spread over the sur-

face; this, however, must be taken off as soon as the
seeds begin to germinate. The seeds also germinate
very readily if sown in fresh sphagnum, but in this

case they must be pricked off as soon as they can be
handled. In any case, it is of advantage to prick off the
young seedlings as soon as possible, but if they are not
sown too thickly they may remain in the seed-boxes

'^"'i
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2104. A eood plant of Garden Rhododendron in bloom.

until the following spring. The seedlings of hardy Rho-
dodendrons should be placed in coolframes and grad-
ually hardened off ; those of greenhouse species re-

main under glass.

Rhododendrons are also sometimes increased under
glass by cuttings of half -ripe wood taken with a heel.
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and if gentle bottom heat can be given after callusinj^:

it will be of advantage. They root, however, but slowly,
except those of the Javanese kinds, which are mostly
propagated in this way, since they grow very readily
from cuttings.
Layering is sometimes practiced, especially with the

dwarf and small-leaved species, but the layers usually
cannot be separated until the second year.
For the propagation of the numerous varieties and

hybrids of hardy and half-hardy Rhododendrons graft-

2105. Azalea Sinensis, to contrast with Rhododendron.

ing is most extensively employed. Rhododendron
Caiaivhiense or seedlings of any of its hai'dy hybrids
may be used as stock; M. maximum is also probably
as good. In English and Belgian nurseries J?. Ponti-
cam, which is inferior iu hardiness, is mostly employed
as a stock, but this often proves fatal if the grafted
plants are transferred to colder climates. JR. arboreum
may be used for strong-growing varieties intended for
cultivation in the greenhouse or south. Veneer- or
side-grafting is mostly practiced, and sometimes cleft-

and saddle-grafting (see G.C. 111.2-4:425). The leaves
should be removed only partly and the stock not headed
back until the following year. The grafting is usually
done late in summer or early in spring in the green-
house on potted stock without iising grafting wax. and
the grafted plants kept close and shaded until the union
has been completed. If large quantities are to be han-
dled the plants are sometimes not potted, but taken
with a sufficient ball of eartli, packed close together and
covered with moss. Covering with moss to keep the
atmosphere moist is also of much advantage if the
plants are potted. See Figs. 2107, 2108.

Disirihntlon of Species. — About 200 species are
known, distributed through the colder and temperate
regions of the northern hemisphere; in tropical Asia
they occiir in the mountains and extend as far south as
New Guinea and Australia, the greatest segregation
being in the Himalayas and E. Asia; several species
closely allied to those of the Malayan Archipelago are
found in the Philippine Islands, but are not yet intro-
duced ; 7 species occur in N. America. The species, with
few exceptions, are evergreen.

Generic Description.— hvs. lepidote. sometimes lepi-

dote and pilose, or quite glabrous or tomentose beneath :

fls. pedicelled. in terminal umbel-like racemes, i*arely

lateral in 1- to few-fld. clusters; calyx 5-parted, often very

small; corolla rotate-campanulate to funnel-shaped or
sometimes tubular, with 5-10-lobed limb; stamens 5-20,
usually 10: ovary glabrous, glandular, tomentose or lepi-
dote, 5-10-loculed: capsule separating into 5 valves con-
taining numerous minute seeds. The Rhododendrons
possess but few economic properties. The hardy close-
grained wood of the arborescent species is used for
fuel; also for construction and for turnery work; the
leaves of some species are sometimes used medicinally;
those of it', arhoreitm are believed to be poisonous to
cattle. The flowers of various species are sometimes
made into a subacid jelly. Some authors unite Azalea
Vv'ith Rhododendron, but the two groups are very dis-
tinct horticulturally, how-ever closely they may be allied
botanically. Azaleas are chieflj' deciduous plants {A.
ludica mostly evergreen), usually with 5 exserted sta-
mens. Fig. 2105, Azalea Sinensis, also known as Wio-
dodendron Sinense, shows the difference in looks be-
tween the two groups.

Syhrid. JRJi ododendrons. — Miiny hybrids have been
raised and they are now more extensively cultivated
than the original species. The lirst hybrid was prob-
ably the one raised from i?. Poitticttm, fertilized by a
hardy Azalea, probably A. nudiflora ; it originated
about 1800, in the nursery of Mr. Thompson, at Mile-
end, near London, and was first described and figured
as M. Ponticum., var. deciduum (Andrews, Bot. Rep.
6:379). Many hybrids of similar origin were afterwards
raised. The first hybrid between true Rhododendrons
was probably a cross between i?. Catawbiense and H.
Ponticum, but it seems not to have attracted much at-

tention. It was by hybridizing the product of this cross
with the Himalayan P. arboreum introduced about 1820
that the first plant was raised which became the fore-
runner of a countless number of beautiful hybrids.
From the appearance of this cross obtained about 1826,
at Highclere, in England, and therefore called P. Alta
cJarense, the era of Rhododendron hybrids is to be dated.
Figs. 2104 and 2106 are common hybrid forms. A sec-
ond era in the history of the Rhododendron may be dated
from the introduction of a large number of the beau-
tiful Sikkim Rhododendrons about 1850 and of the
Javanese species shortly afterwards. A third era will
perhaps be traced from the recent introduction of the
Yunnan Rhododendrons. Alfred Rehdeb.
Hardy Rhododendrons. — Rhododendrons, in this ar-

ticle, mean the evergreen sorts, more particularly P.
maximum and the hybrid varieties of P. Catawbiense;
in the main, however, the directions for the various oper-
ations apply to the Azalea group and to many other
members of the heath family.

Propar/ation.—Rhododendrons are increased by seeds,
layers and grafts, and occasionally by cuttings. Seeds
should be sown under glass, between January 1 and
March 15, in soil one-half peat, one-half piire fine sand,
with good drainage. The seeds are small and require
no covering, the usual watering after sowing being quite
sufficient. A thin layer of sphagnum over the surface of
the seed-pan is good protection from the sun and keeps
the soil evenly moist; it should be removed when ger-
mination begins. Seeds may also be sown on growing
sphagnum, a thin layer being compactly spread above
the seed soil and drainage, and an even surface being
secured by clipping. Seed-pans or flats of convenient
size are used and they should be phmged in sphagnum
still further to insure even moisture; the temperature
of the house should be 45°-50° F. Seedlings are prone
to damp-off and should be pricked-off into fresh soil as
soon as they are big enough to handle; wooden pincers,
made from a barrel hoop, are handy for this work. They
are slow growers and must be tended carefully. Keep
under glass, well shaded until the weather is settled.

Frames with lath screens make good summer quarters.
Winter in pits and plant out in frames in peaty soil when
large enough. Never let them suffer from dryness. Tt

has been suggested that the seed of P. maximutn might
be planted on living moss under high-branched trees in

swamps where the water does not collect in winter. See
Jackson Dawson, on the "Propagation of Trees and
Shrubs from Seeds," Trans. Mass. Hort. Soc, 1885, part

1, p. 145.

Layers probably make the best plants, and in the
best English nurseries layering is the common method
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of propagation. With us layerinf;; in spring is prefer-

able, but abi'oad it is practiced in both spring and au-

tumn. It is a slow process, but desirable for the hardy
hybrids of U. Oafawhicnse. Roots form on wood of

almost any age; when removed the layers should be
treated as rooted cuttings and carefully grown in well-

prepared soil where water and shade are easily fur-

nished. See Lai/erhig. See, also, (i.P. 0:03 (1893) for

an interesting account of layering large plants by bury-
ing thera to the top.

Urafting is the common method of propagation, and
is employed almost universally in continental nurseries.

H. Ponticum is the usual stock, a free grower and
readily obtained from seeds. Attempts have been made
to use JR. maximum, in American nurseries, because of
the tenderness of i?. Pontic am, hut no great progress
has been made. It is asserted that the rate of growth is

somewhat slower than that of the hybrids; this seems
hardly possible, and it is to be hoped that further ex-

periments will be made. P. Ponticum. should be estab-

lished in pots in spring and grafted under glass in

autumn and early winter, using the veneer-graft (see
Graftage, p. C64, Vol. II). Graft as near the root as
possible and plant the worked parts below the surface
when planting in the nursery or permanently. With these
precautions, and an extra covering of leaves until the
plant is established on its own roots, the defect of ten-

derness in this stock can be overcome. Nurse carefully
the young grafted plants in frames until of sufficient

size to be planted in the nursery rows. Figs. 2107 and
2108 illustrate two common methods of grafting Rho-
dodendrons and other woody plants. The details of the
unions are shown in Fig. 2107, and the completed work
in Fig. 2108.
Statements are made that cuttings of half -ripened

wood will strike, but it is not likely that this will ever
prove a practical method of propagating P. maximum
or the Catawhieuse hybrids: it might be worth while to

experiment with wood grown under glass, particularly
with some of the smaller-leaved evei-greeu kinds.

Cult ivation. —The point upon which the successful
American growers of Rhododendrons now insist is that
the water supply shall be sufficient. See H. H. Hun-
newell, in G. P. 3:201 (1890). To efitect this: (1) make
the soil deep and fine, using materials like peat, leaf-

mold, well-rotted maniire and yellow loam, all of which

natural water supply, nor so near buildings that the
border is sheltered from rain or overdrained by cellar

walls; (5) mulch with leaves summer and winter, pro-
tect from wind and sun with evergreen boughs in win-

2106. A common hybrid form of Garden Rhododendron.

are retentive of moisture; (2) plant in masses, at any
rate while young, so that they may protect each other
and prevent evaporation; (3) s:ive the bed a northern
exposure or a situation where the force of the midday
sun is broken; (4) do not plant under or near trees
like elra, oak or maple which make undue inroads on tbe

96

2107. Grafting of Rhododendron.

Saddle-graft at A; veneer-graft at B.

ter and in summer give heavy watering whenever the
weather is excessively hot or dry.

Soil. — The bed should be prepared by excavating to

the desired dimensions and at least three feet deep.
The poor material should be discarded, but the good
soil can be replaced, adding enough peat, etc. {see
above) to make good that which was rejected: all

should be thoroughly and carefully mixed. Peat, al-

though excellent, is not necessary. Yellow loam or
hazel loam, if not too sandy, is equally good and is im-
proved by additions of humus. To nearly pure peat an
admixture of sand is beneficial; the essential point is

that all soils for these plants must be fine. The beds
should be prepared in autumn and left to settle all win-
ter, due allowance being made for shrinking. In spring
level off to the grade of the adjacent land and do not
leave "rounded up." A bed higher at the center than at

the sides perhaps makes a better display of the plants,

but it is more likely to dry up and does not catch all

the water possible from occasional showers. It is gen-
erally conceded that lime soils and manures containing
lime, e.g., wood ashes and bone meal, are injurious to

Rhododendrons; in limestone regions it is undoubtedly
advisable to substitute, for the natural soil, others
which are free from this objectionable element.

Planting. — FlB.nt in spring when the weather is set-

tled and the March winds have passed. If the ball of

roots is dry, soak well before setting. Plant
closely, so that the tops are only 10-12 in.

apart and pay particular attention to "facing '-

them, i. e., see that tbe best side is facing
the most important point of view and that all

are faced alike. Grafted plants should, if pos-
sible, have the worked portion below the sur-

face. Do not plant in autumn. Plants grown
on the premises may be transplanted in favor-

able weather in summer if great care is taken
to prevent the roots suffering from dryness. In plan-

ning the original border it is well to leave room for

extension: when planted, as described above, the beds
can be enlarged at intervals of four or five years, or

new beds made from the old stock. Place the beds so

that the glare of the midday sun is screened both sum-
mer and winter, and avoid situations where there is

any interference, owing to trees or buildings, with a

naturally good condition of the soil in respect to mois-
ture. If permanent protection is desired, use conifers,

narticularly the hemlock, in preference to deciduous
^rees. Good positions for beds may be found along the
edges of ponds and streams, and in reclaimed meadows,
with their cool moist soil, but keep aloof from any
ground where the water collects in siimmer or winter.

Beds, or even single plants, if sizable, may be intro-

duced into open spaces in woodlands if the precautions
noted above are observed and plenty of air and light are

obtainable. It is somewhat difficult to combine Rhodo-
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dendrons and many deciduous slinibs, among which are
the Azaleas, their near relatives. A background of dark
green conifers seems most appropriate. Mountain Laur-
els, Pieris florlbiinda, Z/eucothoe Catcesbcei and DaplDie
Cneoruni are proper companions, but at times these
seem better apart. Our native lilies, i. siiperbum and
i. Canadense, are good associates and thrive under
the same conditions.

lu hot, dry weather water should be given, not daily
in driblets, as lawns are sprinkled, but in quantity,
enough at one time to soak the border to the depth of
the soil, but at comparatively infrequent intervals, once
a week or so. The bed should also be mulched with
leaves, or other material, to prevent evaporation; grass
clippings are serviceable, but should not be used in
large quantities at any one time or else they will heat.
Leaves make good winter protection, which should be
given just before cold weather, — here, in eastern Massa-
chusetts, between Thanksgiving and Christmas. Let the
bed be covered to the depth of 10-12 in., well worked in
beneath the foliage but not over it. In spring dig ris

2108, Saddle-graft at A; veneer-graft at

For comparison with Fig. 2107.

much as possible of this material into the ground, re-

serving a part for the summer miilch. Shelter the tops
with evergreen boughs, the butts driven into the earth a
foot or more deep; in very windy positions a temporary
board fence is useful. Neither boughs nor fence should
be removed until all danger from high winds has passed.
Rhododendrons require no pruning unless injured or

when ill-grown plants must be made shapely ; they
break easily when cut back, even if the wood be aged.
As yet no insect pest or fungous disease of importance
has appeared.

Varieties.— Th.Q following Hardy Rhododendrons, hy-
brids of JR. Catawhiense, were sent to the Arnold Arbor-
etum in 1891 by Mr. Anthony Waterer, Knap Hill Nur-
sery, Woking, Surrey, England. Their hardiness has
been proved by a ten years' test. In flower, foliage and
growth they leave nothing to be desired: it is impos-
sible to give them too great praise. For additional lists,

see Garden and Forest as quoted above and in other
articles in the same journal. The brief descriptions are
taken from Mr. Waterer's catalogue, from which further
details can be obtained; almost all these varieties origi-

nated in his establishment.

Album- elegans, blush changing to white, one of the best;
Album grandiflorum, blush, fine truss ; Alex. Dancer, bright
rose ; Atrosanguineum, intense blood-red ; Bicolor; Bluebell,
blush ; Caractacus, purple -crimson ; Catawbiense album.

white; O/tas. -BafiT^ey, cherry-red; CAas. i>icZ:ms, dark scarlet;
C. S. Sargent, bright scarlet, fine truss; Ccendesceiis, blush;
Coriaceum, white; Delicatissimum, white, pink edge; Ed%v,
S. Hand, scarlet ; Everestianum, rosy lilac, fringed, one of
the best; F. D. Godman, crimson, fine bloteh; F. L. Ames;
Glenyanum ; Giganteum, bright rose; trt(ido, deep crimson

;

Hannibal, rose, late; HenHetta Sargent, pink; H. H. Rumie-
ivell, dark crimson, fine truss; H. W. Sargent, crimson; Jas.
Bateman, rosy scarlet; Jas. Macintosh, rosy scarlet; Kettle-
drum, purplish crimson ; King of Purples, fine habit ; Lady
Armstrong, jtiile rose, beautiful; JOady Grey Egerton. silvery
blush, -splendid truss, extra; Marion; M. H. Sutton, seavlet,
fine: Maximxim WellsianuTn, blush, late; M. T. Masters, rosy
crimson; Melton, rich piurple; Miss Mary Ames, fine habit,
crimson; Mrs.A.Hunneiveil.p]!!]^.; Mrs. Ch as. Sargent, xnnk;
Mrs. H. Ingersoll, rosy lilac; Mrs. 2[ilner, crimson; Nortna;
J'lirpureiim. elegans: Purpureum grandiflontm ; Palph San-
'''rs, purple-crimson; Poseum elegans; P.S.Field,sca.vlet; Sef-
^';^, dark maroon, extra. -q ^ WatsON
Rhododendrons near Boston.— In the vicinity of

Boston there are many notable instances of the suc-
cessful use of Rhododendrons in greater or less
quantity. The estate of the late Francis B. Hayes, of

Lexington, Mass., and that of
H. H. Hunnewell, at Wellesley,
Mass., are perhaps as notable
examples as any, although other
examples could be cited by the
score of fine estates in which
plantings of Rhododendrons
have been prominent features.
The success that has attended
these plantings has been
brought about very largely
through most expensive experi-
ment whereby a great number
of named varieties have been
originally imported on the basis
of experiment with a view to
proving what the hardy kinds
might be. The hybrids of Wio-
dodendron Catawbiense and M.
Ponticuni are the principal va-
rieties that have been planted,
and extensive trials with their
consequent numerous failures
have established the fact that
the following eighteen varieties
can well be stated to be the
hardy varieties for the climatic
conditions peculiar to this vi-

cinity: Album elegans, Albxim
grandiflorum, Atrosanguineum,
Caractacus, Charles B a g 1 e y,
Charles Dickens, Delicatis-

3. simura, Everestianum, Gigan-
teura, Hannibal, H. H. Hunne-
well, James Bateman, Lady

Armstrong, Lee's Purple, Old Port. Purpureum, Pur-
pureum grandiflorum, Roseum elegans.
The list noted above constitutes the iron-clad varie-

ties for the vicinity of Boston, The expression "iron-
clad " does not, however, indicate that these varieties
can be promiscuously planted without proper attention
to their requirements. That Rhododendrons do suc-
ceed under conditions of comparatively poor soil and
exposure is not an indication that they are happy under
such conditions. Rhododendrons must have the proper
conditions of soil, exposure and moisture in order to

give the most satisfactory returns in growth and flower.
Soil conditions do not necessarily involve an extended
outlay iu preparation, provided the original soil is of a
good, ordinary composition such as would maintain
common garden products to good advantage, but it is

desirable to add 25 per cent of well-rotted leaf-mold,
thus providing that peculiar humus that the Rhododen-
dron seems best to thrive in. On the other hand, care
must be taken that this percentage is not largely in-

creased, as frequent instances arise where beds have
been prepared with too large a percentage of leaf-mold,
with the result that where the beds have once dried out
the texture of the soil becomes like that of a very dry
sponge. When the soil is in such condition it is impos-
sible to wet it down artificially in a satisfactory manner.
The exposure need not necessarily be confined to shel-
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tered locations, provided soil conditions are suffieieutly

favorable to maintain a vigorous and healthy growth.
Fertilizers can be applied to Rhododendrons to increase
the after-growth, although it is not desirable that they
be applied directly to the roots. Stable manure should
perhaps never be worked through the soil until it has
been allowed to thoroughly weather by being first ap-
plied as a mulch on the surface of the ground. Here,
again, it is essential that care be taken in working in

such fertilizer that it be done in such a manner that

the fine, fibrous roots of the Rhododendron which are

so close to the surface of the soil be not seriously dis-

turbed. It is perhaps better to leave the fertilizer as a
mulch on the surface of the ground without attempting
to work it generally into the soil. During the winter
months a raking of leaves should be worked through
the beds to a depth of six inches to a foot, and it is

better that the gardener be not over-particular in raking
away these leaves in the spring, leaving the bare sur-
face of the ground exposed, with the consequent injury
to the surface roots of the Rhododendron through
drought conditions. Where it is possible to provide a

somewhat shaded location with an eastern or northern
exposure the Rhododendron will succeed better than
under conditions of southern or western exposure. A
southern exposure necessitates careful shading of the
plants throughout the winter in order to prevent
injury from alternate freezing and thawing in the late

winter months or by blasting of the flower-buds through
too early growth with its consequent injury from late

spring frosts. When massed against a background of
evergreens the Rhododendron perhaps shows to its best
advantage, but with the use of the taller-growing varie-
ties they make tall, showy banks of Rhododendrons
alone. The greatest cause for disappointment in the
use of the imported Rhododendron occurs through lack
of discrimination in the selection of varieties and also
in the manner of propagation of these varieties. Rho-
dodendrons grafted on BJiododendron Ponticnm, a
native of southern Europe and Asia Minor, cannot be
depended on for best success, as no matter how hardy
the top of the plant may be, unless the junctions of the
graft are below the surface of the soil so that the stalk
itself is protected, nothing but disappointment can
result, since the roots of the plant are killed and there
is nothing from which the top can draw nourishment.
So far as possible varieties must be selected that are
either grown from layers or worked on some perfectly
hardy stock, such as Rhododendron maximum or R.
Cataivh tense. R. Catawhiense and its various forms
have constituted the main part of the plants that
have been imported, while the i?. maximum has until
lately been practically lost sight of, though the fact
remains that for many years R. maximum has con-
tributed to the establishment of a class of hardy
forms such as the variety Delicatissimum, in which
one finds the vigor of growth and size of foliage indica-
tive of the Maximum parentage, while the abundance of
bloom and color can be traced to that other parent, R.
Cataivhiense. Some other varieties are in commerce
that have had similar hardy parentage, and some seed-
lings are known in this country which combine great
merits but which up to the present time have not been
offered or propagated largely. Among these could be
mentioned the variety "James Comley," a seedling
originated by James Comley on the estate of Francis B.
Hayes, of Lexington, for which the Massachusetts
Horticultural Society awarded a silver medal in 1898.
The great objection to the use of Hybrid Rhododendrons
has been their cost and the length of time that was
necessary to wait for the smaller plants to make satis-
factory height for producing landscape effects. Con-
sequently, the landscape architects of recent years have
sought a variety of Rhododendron that would combine
vigor of growth, blooming quality and perfect hardi-
ness. Experiments made with collected plants of R.
maximum taken from various localities have proved
that this plant is practical for such purposes; and the
outcome of such experiments has been that such large
private estates as those of William Rockefeller, W. L.
Elkins, Mrs. Eliot F. Shepard, and others, have very
largely been stocked with collected plants of R. maxi-
mum., supplied in car-load lots and in sizes ranging

from 8-foot bushy specimens down to small plants that
could be grown on for future flower and foliage effects.

These plants are taken from localities where the plants
are growing either in the open or under moderate shade
conditions and have been pruned by the natural process
of fire, resulting in a vigorous growth of a more or less
bushy and compact nature and ^-^mwing in soil of suffi-

cient richness to assure tlicir digging with a large
amount of clinging earth. With proper care in traus-
poi'tation and after-cultivation the results show a sur-
prisingly small loss of plants. Plants collected under
these ideal conditions give entirely satisfactory results,
but so far as these conditions of careful digging, pack-
ing, transportation and after-culture are violated, the
results are correspondingly less satisfactory.
The areas from which the plants can be collected

under the conditions mentioned above are very re-
stricted and soon become exhausted of the plants.
There seems to be no limit to the size of the plants
that can be transplanted with success, as broad masses
12 feet high and as much in diameter frequently are
moved and show practically no set-back in the trans-
planting, j^ Woodward Manning.

INDEX.
For many other names, see supplementary list.

Eeruginosum, 10. fragrans, 5. ovatuin, 16,

album, 3, 4, 6, 12, Hantmondi, 15. Ponticum, 4.

14 and suppl. hirsutnm. 13. prsecox, 20.

arbutifolium, 15. jasminifloi-um, 11. panctatum, 14.

arboreum, 6. Keiskei, 17. puniceus, 6.

atrovirens, 19. Kingianum, 6. purpiireura, 3.

azaleoides, 5. limbatum, 6. Purshii, 3.

Batemani, 10. maximum, 3, 5. i-oseo-album, 7.

brachycarpum, 8. Metterniehi, 9. roseum. 3.

Californiciim, 1. minus, 14. sempervirens, 10.

campanulatum, 10. mucronulatum, 18. splendens, 7.

Catawbiense, 2. myrtifoliuiQ, 16 and stramineum, 7.

Caucasicura, 7. suppl. Wallichi, 10.

clnnamomeiim, 6. Nilagiricum, 6. Washiugtonianum,
Dahuricum, 19. odoratum, 5. 1.

daphnoides, 15. olecefolium, 15. Wilsoni, 15.

ferrngineum, 12. ovalifolium, 16. Windsorii, 6.

flavidum, 7.

A. Foliage and ovary not lepidote:
bnds with many imbricate
scales. FJurhododendron,

B. Lvs. glabrous beneath or only
pubescent when young.

c. Plants with coriaceous, per-
sistent lvs.

D. Pedicels glabrous 1, Califomicum
DD. Pedicels pube s cent or

glandular.
E. Under side of lvs.

whitish.
F. Calyx -lobes much

shorter than ovary. 2. Catawbiense
PF. Calyx-lobes about as

long as ovary 3. maximum
EE. Under side of lvs. pale

green 4. Ponticum
cc. Plants with lvs. rather thin,

falling off the second
spring, 2-314 in. long 5. azaleoides

BB. Z/vs. tomentose or pubescent
beneath.

c. young branches and ovary
tomentose.

D. Shrub attaining 25 ft. in
height, or tree becoming
40 ft.: plant half-hardy. 6. arboreum

DD. Shrub, 2-4 ft. high, rarely
10 ft. high: plant hardy,

E. Corolla 5-lobed, sj^otied

greenish.
F. The lvs. acute at both

ends 7. Caucasicum
FP. The lvs. obtuse at

both ends 8. brachycarpum
9. Mettemichi

EE. Corolla 5-7-lohed, spot-
ted purple.

cc. Young branches
,
pedicels and

ovary glabrous 10. campanulatum



1522 RHODODENDRON RHODODENDRON

AA. Foliage lepidote or glandular^
rai-'/tf more than 3 in. long:
ov'i rji IrjiiJiifc. I^epidorhodiicnt.

B. Ci'f'jUa icith eylindric tube,
thrice as long as lobes 11. jasminiilorum

BB. Corolla campanulate or funnel-
form; lobes as long or twice
as long as tube.

c. Irvs. persistent; corolla lepi-

dote ontside.

D. Style hardly twice as long
as ovary, shorter than
stamens: Ivs. often
slightly crenulafe.

E. The Ivs. without hairs.Vl. ferruifineum
EE. The Ivs. ciliate 13. hirsutum

DD. Style at least thrice as long
as ovary.

E. Fls. pink or white 14. punctatum
15. artutifolium
16. myrtifolium

EE. Fls. pale yellow 17. Keiskei
cc. Lvs. deciduous or semi-per-

sistent : corolla not lepi-

dote outside: fls. very early
in spring front, lateral 1-fld.

buds at the ends of
branches 18. mucronulatum

19. Dahuricum
20. praecox

1. Calif6rnioum, Hook. Shrub, 8 ft. high, sometimes
to 20 ft., glabrous: lvs. ohloug, shortly acuminate, pale
green beneath, 3-6 in. long, sometimes crowded beneath
the fis. : clusters many-fld. : calyx minute; corolla

broadly campanulate, with oval crisped lobes, rosy pur-
ple or pink, paler towards the center, spotted yellow
within, about 2 in. across, rich carmine in bud; sta-

mens 10, with purple anthers: ovary with appressed
silky hairs. May, .June. Calif, to Ore. B.M. 4863.-
Var. Washingtonianum, Zabel (E. Washingtonianiitn
and probably Ti*. Californicuni, var. maximum, Hort.),
is not much different, but has yellow anthers; it has
proved as hardy as R. Catawbiense.

2. Catawbiense, Pursh. Figs. 2109, 2110. Shrub, 6 ft.

high, rarely 20 ft.: lvs. rounded at base, oval to oblong,
usually obtuse and mucronulate, glaucous beneath, 3-5
in. long: clusters many-fld.

;
pedicels rusty pubescent:

corolla broadly campanulate, with broad roundish lobes,
lilac-purple, about 1% in. across : ovary rusty tomen-
tose. June. Va. to Ga., in the mts. B.M. 1671. L.B.C.
12:1176. — One of the most beautiful of native shrubs,
covering extensive tracts of land in the southern Alle-
ghanies. Hardy as far north as New England.

3. maximum, Linn. Great Laurel. Fig. 2111.
Shrub or small tree, attaining 35 ft.: lvs.

mostly acute at base, narrow-oblong or
lanceolate-oblong, acute or shortly acumi-
nate, whitish beneath, 4-10 in. long: clus-
ters many-fld.

;
pedicels viscid: calyx-lobes

oval, as long as ovary; corolla campanulate,
deeply 5-lobed with oval lobes, usually rose-
colored, spotted greenish within, about 13^
in. across : ovary glandular. June, July-
N. S. and Ont. to Ga. B.M. 951.. Em. 2:435.
Mn. 1:1 and 3, p. 22. D. 16. -This is one of
the hardiest species, being hardy as far
north as Quebec and Ontario. Three vars.
have been distinguished : var. Alburn, Pursh
(7?. Piirshii, Don), with white fls.; var.
purptireum, Pursh (H. piirpurenm, Don),
with purple fls., and var. rdseum, Pursh,
with pink flowers. This species and the
former are now often extensively used in
park-planting and taken by the car-loads
from the woods. If properly handled and
taken from a turfy soil with a sufficient ball of earth
around the roots, they are usually successfully trans-
planted.

4. P6nticum, Linn. Shrub, 10 ft. high: lvs. elliptic

to oblong, acute, pale green beneath, 3-5 in. long: clus-
ters many-fld.

;
pedicels longer than fls.: calyx-lobes as

long as ovary, the lower ones half as long; corolla cam-

panulate with oval lobes, purple, spotted brownish with-
in, about 2 in. across: ovary glandular. May, June.
Spain, Portugal, Asia Minor. B.M. 650. — This species
is less hardy than the t\vo preceding and now rarely
found iu cultivation in its typical form. Var. dlbum,
Hort., has white flowers. There are also vars. with va-
riegated and one with purplish leaves.

5. azaleoides, Desf. (ii". f)-<i(/j-a7j«, Hort. B.odordtum,
Hort.). Hybrid between if. Ponticum and Azalea nii-
diflora. Shrub, a few ft. high: lvs. leathery but thin,
elliptic to oblong, acute at both ends, dark green above,
paler beneath, sometimes pubescent when young: fls.

funnelform-campanulate, pinkish or whitish, fragrant,
lJ^-2 in. across; calyx with ciliate lobes. May, June.
— Of garden origin. Therearemany allied forms of simi-
lar origin described under different names. The name
Azaleodendron has been proposed as a generic name for
the hybrids between Azalea and Rhododendron.

6. arbdreum, Smith. Fig. 2112. Large shrub or tree,
attaining 40 ft. : lvs. oblong to lanceolate, acute, rugose
above, distinctly veined and whitish or ferrugineous-
tomentose beneath, 4-6 in. long: clusters dense, pedi-
cels short: calyx minute; corolla campanulate, blood-
red, pink or white, usually spotted, 1-1!^ in. across:
ovary ferrugineous-woolly or mealy, usually 7-9-celled.
March-May. Himalayas. B.R. 11:890. P.M. 1:101.-
Var. Album. DC. {JR. album. Sweet, not Blume). Fls.
white, spotted purple: lvs. ferrugineous beneath.
S.B.F.G. 5:148. Var. cinnamomeum, Lindl. Fls. white,
slightly blushed, darker spotted than the preceding:
lvs. cinnamon-brown beneath. B.R. 23:1982. Var. lim-
b&tum, Hook. Fls. with rosy limb and white throat,
blotched purple at base: lvs. white beneath. B.M.
5311. Var. Klngianum, Hook. {B. Kitigianum, Watt.i.
Shrub: lvs. broader, strongly bullate, very dark: fls.

deep scarlet; filaments rose-colored; calj'x larger. G.C.
111.26:306. Var. Nilagiricum, Clarke. Fls. rose-colored
to deep crimson, spotted: lvs. ferrugineous beneath.
B.M. 4381. Gn. 36:710. Var. puniceum, DC. Fls. purple
or scarlet: lvs. white beneath. Var. Windsorii, Voss
(B. Windsorii, Nutt. ). Fls. deep crimson-scarlet;
calvx with elongated lobes: lvs. white beneath.
B.M. 5008.

7. CaucAsicum.Pall. Dense low shrub, 2 ft. high, often
with procumbent branches: lvs. oval-oblong or narrow-

2109. Flower-bud of Rhododendron Catawbiense (X %).
These buds are full-formed in the fall. Unless these large terminal buds are

produced, the bush will not bloom the following spring.

elliptic, acute, dark green above, ferriigineous tomen-
tose beneath, 2-4 in. long: clusters 7-10-fld.; pedicels
short: calyx minute; corolla funnelform-campanulate,
with emarginate rounded lobes, pink to yellowish white,
spotted greenish within, 13^ in. across. June, July.
Caucasus. B.M. 1145. —A dwarf, quite hardy species;
late- flowering. Var. flavidum, Regel. Fls. straw-col-
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ored, spotted Ki'oenish within. Gt. 1(>:5G0. Var. stramin-
eum, Hook., is similar, l)ut with fulvous spots. B.M.
3422. Var. roseo-album, i^riot, with blush tls., changing?

to white, and vnr. spl6ndens, Briot, with deep pink Hs.,

are said to bloom very early and may be hybrids. R.H.
1868:311.

8. brachycdrpum, Don. Shrub. 4 ft. high, sometimes
10 ft.: Ivs. oval to oblong, rounded at both ends, niu-

cronulate at the apex, bright green above, whitish or

ferrugineous-tomentulose beneath, 2^-0 in. long: lis.

in dense clusters, short-pedicelled; calyx-lobes short;

corolla campanulate, creamy white, spotted greenish
within, lK-2 in. across. June. Japan. G.P. 1:293.—
Has proved quite hardy, but is yet rare in cultivation.

9. Mettemichi, Sieb. & Zucc. Shrub, 4 tt. high: Ivs.

oblong or oblong -lanceolate, narrowed at both ends,
acute or obtuse, ferrugineons-tomentose beneath, 3-0 in.

long: clusters 8-15-fld.; calyx minute; corolla cara-

panulate, 5-7-lobed, rose-colored, spotted purple within,

1)^-2 in. across; stamens 10-14. May, June. Japan.
S.Z. 1:9. — Like the preceding hardy, bnt rare in cultiva-

tion.

10. campanulitum, Don. Shrub, attaining IG ft. : Ivs.

elliptic to elliptic-oblong, usually rounded at both ends,
ferrugineons-tomentose beneath, 3-6 in. long: clusters
many-tld.; pedicels short: calyx -lobes short; corolla

campanulate, pale purple or pale lilac or almost white,
with few purple spots, 2 in. across. June. Himalaya.
B.M. 3759. L. B.C. 20:1944. S.B.F.G. II. 3:241. Gn. 48,

p. 108.— This is one of the hardiest of the flimalayan
species. Var. aerugindsum, Nichols. (M. ceruginosum
Hook. f. ). Lvs. with verdi*ris-colored tomentura be
neath. Var. Batemani, Nichols, (i?. Bdfemani, Hook.).
Of more robust habit and with larger flowers. B.M.
5387. Var. Wd-Uichii, Hook. Lvs. with lax, often cadu-
cous tomentum, and with densely woolly petioles: co-

rolla more highly colored. B.M. 4928.

11. jasmmiflorum, Hook. Small shrub: lvs. subver-
ticillate, obovate to oblong, acute, glabrous, lepidote be-

neath, lK-3 in. long: clusters many-fld.; pedicels
short: calyx minute; corolla almost salver-shaped, with
the tube 2 in. long and spreading limb, fragrant, white,
blushed outside below the limb, the anthers forming a
red eye; style shorter than stamens, included. Winter.
Java, Malacca. B.M. 4524. I.H. 6:203.-A distinct spe-
cies, very unlike other Rhododendrons ; it requires a
warm greenhouse.

12. ferrugineum, Linn. Shrub, 2 ft. high, glabrous:
lvs. elliptic to oblong-lanceolate, acute, densely lepidote
beneath, 1-2 in. long: clusters many-fld.: calyx-lobes
short; corolla funnelform -campanulate, with the tube
about twice as long as limb, pink or carmine, about K
in. across. June-Ang. Mts. of middle Eu. L.B.C.
1:65. Gn. 29, p. 358. — Dwarf, hardy shrub, handsome
for rockeries. Var. dlbum, Sweet, has white flowers.
S.B.F.G. 11.3:258.

13. hirsiltum, Linn. Shrub, 3 ft. high, with hirsute
branches: lvs. oval to oblong, oiliate, light green and
glandular -lepidote beneath, 3^-1 in. long: clusters
many-fld.; calyx-lobes as long as ovary ; corolla similar
to that of the preceding, lobes shorter. June, July
Alps. L.B.C. 5:479. B.M. 1853. -Much like the preced-
ing, but usually thrives better in cultivation and does
not dislike limestone soil.

14. punctatum, Andr. (M, m)nus, Michx.), Shrub, 6
ft. high, with slender spreading or recurving branches:
lvs. oval- or oval - lanceolate, acute at both ends, gla-
brous above, glandular -lepidote beneath, 2-5 in. long:
clusters rather few-fld. : calyx short; corolla broadly
funnelform, with obovate rounded and slightly undu-
late lobes, usually pale rose and spotted greenish with-
in, about 1 in. across. June-Aug. N. C. to Ga. B.M.
2285. B.R. 1:37. Hardy.- Var. dlbum, Hort. Fls. white.

15. arbutifolium, Hort. {i?. daphno)des, Hdmmnndi,
and olecffbJhtm, Hort. R. Wilsoni, Hort., not Nutt.).
A hybrid of JR. femtginetnn and punctatum. Dense
shrub, 4 ft. high: lvs. elliptic to elliptic -lanceolate,
acute at both ends, 13^-3 in. long: fls. similar to those
of R. ferruqineuni, but larger. June, July.- Of garden
origin. Handsome hardy shrub, perhaps best known
under the name R. Wilsoni ; this name, however, had

been given previously to another hybrid between two
Himalayan species and should not be used for this
form.

16. myrtifdlium, Lodd. {R. ovalifblium, Hort. 7?.

ot'iitum, Hort., not Hook.). Hybrid between R. puncta-
tum and hirsutuin, much like the preceding, but lvs.

generally smaller and broader, less densely lepidote be-
neath, 1-23^ in. long, sometimes sparingly ciUate when
young: fls. longer pedicelled and calyx-lobes narrower
and longer. June, July. L.B.C. 10:908.— Originated in
the nursery of Loddiges.

2110. Rhododendron Catawbiense [X%).

17. Keiskei, Miq. Low, sometimes procumbent shrub:
lvs. elliptic to lanceolate, acute, dull green above, lepi-

dote beneath, 13^-3 in. long: clusters 2-5-fld.; calyx
minute; corolla broadly funnelform, divided to the mid-
dle into rounded lobes, pale yellow, 1% in. across; sta-

mens much exserted. May. Japan. — Hardiness not yet
determined.

18. mucronulitum, Turcz. {R. Dahivricxtm, var. mu-
cronuldtum, Maxim.). Upright shrub attaining 6 ft.:

lvs. elliptic to oblong, acute at both ends, slightly crenu-
late, sparingly lepidote on both sides, bright green above,
pale beneath: fls. 3-6, short-pedicelled; corolla funnel-
form, almost without tube, divided to the middle into

oval rounded lobes, rose-colored, 1-lM in. across. March,
April. Dahuria, N. China, Japan. G.F. 9:65. — Hardy
shrub valuable for its very early fls. fit is the earliest of
all hardy Rhododendrons), and for its handsome scarlet

fall coloring.

19. Dahtlricum, Turcz. {A^hlea Dahnrica, C. Koch).
Closely allied to the preceding but lvs. smaller, oval to

oval-oblong, obtuse at both ends, revolute at the margin
and ferrugineous beneath: fls. 1-3. March, April. Siber.,

Dahur., Camschatka. B.M. 17:636. L.B.C. 7:605. G.C.
II. 17:295; III. 12:701. -Var. semp6rvlrens, Sims (var.

atrovirens, Edw.). Lvs. dark green, almost persistent:

fls.violet-purple. B.M. 1888. B.R. 3:194. L.B.C. 16:1584.

20. pruBCOX, Carr. Hybrid between R. ciUatuni and
Dahurieum. Low shrub with persistent, elliptic or oval
lvs., sparingly ciliate or glabrous, ferrugineous-Iepidote
beneath, 1-2 in. long: clusters few-fld.: calj'x-lobes

ovate, ciliate; corolla broadly funnelform, pale purple
or lilac, IK in. across. March, April. Of garden origin.

R.H. 1868:210. Gn..38:761. G.C II. 17:295; III. 12:77L
Less hardy than the preceding species but handsomer.
Here belongs also Early Gem, with larger pale-lilac fls.

and the lvs. somewhat more ciliate. G.C. II. 9:336.

Great numbers of names of Rliododendrons are to be found
in current literature, but the plants may be uTiknown in the
American trade. The following list will explain most of these
names. Some of them belong to Azalea, although they
may not be accounted for under that genus in this work.
R. Afghdnieum, not Aiteh. & Hemsl. = R. Collettianum.—JR.

albiflbrum. Hook. = Azalea albirtora.—JK. album, Blume.
Small shrub: lvs. oblong-lanceolate, ferrugineous-Iepidote be-
neath, 3-4 in. long: fls. rather small, campanulate, yellowish
white. Java. B.M. 4972. Tender.—^. Altaclarense, Lindl.
Hybrid of R. arboreum with R. Catawbiense X Pontlcum. ITIs.
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briffht crimson in dense heads. B.R. 17:1414.— i^. amcenum.
Planch.= Azalea amoeua.—i^. A}ithopdgon,I>. Don. Lowshi-ub:
Ivs. elliptic-oblong, ferrugineoiis-lepidote beneath, Ij^ in. long:

fls. small, fuunelt'orm, yellowish white, }4 in. long; stamens 5,

included. Himalayas. B.M. 3947. Almost hardy.— i2. arbores-

cens, Torr. = Azalea arborescens.

—

M. argenteum, f . Hook. =
R. grande.

—

R. Auckla7idi, Hook. f. = R. Griffithianum, var.

Aucklandi.— -K. halsaininceflbrum, Hort. Hybrids of the Java-
nese group, with double pink, yellow and white fls, G.C. II.

18:230 and III. 12:769. Gt. 37, p. 2G5. The name has also been
used for a double form of Azalea ludica, see A. Indica, var.

rosifloi'a.—i?. barbdtum. Wall. Ti-ee, attaining 60 ft.: Ivs. with
setose petioles, elliptic-oblanceolate, glabrous and pale beneath,
5-7 in. Ions: lis. deep red, campannlate, l%iii. across, in dense
clusters. Himal. F.S. 5:469-472. Var. Smitbii, Clarke. Lvs.
fermgineously subtomentose beneath. B.M. 5120.—^. bicolor,

Don = Azalea nuditiora.—i2. bla7idfordicefld)-um, Hook. Slen-

der shinib, 8 ft. high, allied to R. cinnabarinum: lvs. oblong-
lanceolate, feri-ugineous-lepidote beneath, 2-3 in. long: fls.

funnelform, with cylindrie tube, brick- or orange-red, yellow
within. 2^ in. long. Himal. B.M. 4930. F.S. 11:1173. I.H.

3:112. B.H. 7, p. 47. G.C. 1856:548 and 1871:236. Gn. 15:169 (as

R. cinnabarinum).— -B. Boothii, Nutt. Shnib, 6 ft. high, often
epiphytal: lvs. ovate-oblong, or oblong-lanceolate, hirsute
above when young, minutely lepidote beneath, 4-5 in. long: fls.

in dense clusters, campanulate, yellow, l^in. across. Himal.
B.M. 7149. I.H. 5:174.— /i. Brookednum. Low shrub, often
epiphytal, with glabrous purple branches; lvs. oblong-lanceo-
late, pale beneath, 6-9 in. long: fls. funnelform-campanulate,
orange- or golden yellow, 2% in. across. Borneo. B.M. 4935.

F.S. 5, p. 477 and 12:1238-30. G.C. III. 9:621.—i2. calendu-

2111. Rhododendron maximum (X K).

Idceiim, Torr. = Azalea (r.ilend\i[a,Qea.—I£.calophyllum, Nutt.
Shrub, 3 ft. high: lvs. oblong-ovate or elliptic, glossy above,
lepidote beneath, 3-5 in. long: fls. 4-5, tubular-campauulate,
white, slightly tinged yellowish green, 3 in. across. Himal.
B.M. 5002. F.S. 22:2340. -i2. camellicefldrum. Hook. f. Shrub.
6 ft. high, often epiphytal: lvs. elliptic-lanceolate, fermgineous-
lepidote beneath, 2-3 in. long: fls. 1-2, short-pedicelled, bi'oadly
campanulate, white or slightly tinged rose, IK in. across; sta-
mens 16. Himal. B.M. 4032.

—

S. campylocdrpum, Hook. f.

Shrub, 6 ft. high: lvs. elliptic, obtuse, mucronulate, glabrous
and glaucous beneath, 2-3^^ in. long: fls. several, campanulate,
yellow, fragrant, to 2}4in. across. Himal. B.M. 4068. Gn.
54:1186. G.C. II. 21:833; III. 11:501 and 12:699.- iJ. Canadense,
Dipp.=Azalea Canadensis, described on p. 122, Vol. I.— It.

Cavrbni, Andre. Hybrid of R. formosum and Veitchi. Fls.
white, tisiially slightly tinged I'ose, fragrant, 33^ in. across.
R.H. 1885:60.-72. Chdvipio7ia;, Hook.=Azalea Cbampionee,
O. Ktze. It seems not yet introduced. B.M. 4600.

—

R. chrys-
dntkum. Pall. Low shi"ub, 2 ft. high: lvs. elliptic-oblong, acute,
1-2 in. long, ferrugineous beneath: fls. few, slender-pediceled,
broadly campanulate, yellow, 1% in. across. Siberia, Kams-
chatka. Hardy.

—

E. cilidtum, Hook, f. Small shrub, 2-4 ft.:

lvs. elliptic, acuminate, pilose above, ciliate, pale and lepidote
beneath, 2 in. long: fls. several, campanulate, pale purple, 1/4 in.

across. Himal. P.F.G. 3:83. Var. roseo albam, Hook. Fls.
larger, white, tinged rose. B.M. 4648. F.S. 8:766. Gt. 16:563.—
R. ciliicdb/x, Francb. Small shnib: lvs. elliptie-obovate,
shortly acuminate, ciliate, pale and lepidote beneath: fls. 7-10.

campanulate, white, 2 in. aci'oss. Yunnan. R.H. 1899:36.

—

E,
cinnabarlmim, Hook, f. Slender-branched shrub: lvs. elliptic

to elliptic-lanceolate, lepidote beneath, 2-3 in. long: fls. many,
nodding, tubular-campanulato, rose-orange or briek-red, 1/^ in.
long. Himal. Var, pallidum, Hook. Lvs. glaucous beneath:
fls. pale rose, spotted red within. B.M. 4788. Var. Roylei,
Hook. Lvs. ferrugineous beneath: fls, larger, of brighter color.
Gn, 44:940. G.C. II. 21:765 and III. 1:2709.—ii^. clividnum.
Hook. Hybrid of R. arboreum album and Catawbiense. Fls.

white, blushed and spotted carmine. B.M. 4478.— J?, citrlnum,
Hassk. Small shnib: lvs. elliptic-oblong, obtuse, lepidote and
pale beneath, 13^-2 in. long: fls. several, nodding, campanulate,
pale yellow, %in. long, fragrant. Java. B.M. 4797. Tender.

—

E. Collettidnwin, Aitch & Herasl. Shrub, 10 ft. high; lvs. ellip-
tic-lanceolate, brownish lepidote beneath, l3^-3 in. long; fls.

short-pedicelled, funnelform, white, 1 in. long. Afghan. B.&I.
7019. G.C. III. 4:297.-i?. Cdnuinghami, Hort. Hybrid of R.
arboreum. var. cinnamomeum and R. maximum, var. album.
Fls. white, spotted purple. Moore, Gard. Mag. Bot. 1851;121.
Not to be confounded with R. Cunningham's White, a variety or
hybrid of R. Caiie;isieum, which is a dwarf and hardy shrub,
much used in Germany as a stock for grafting hardy varieties.
Jt. Ddlhousice, Hook. f. Straggling shrub, attaining 8 ft., often
epiphytal: lvs. elliptic, rusty-lepidote beneath, 4-5 in. long:
fls. 3-5, campanulate, yellow, changing to white, fragrant,
4Xiu. across. Himal. B.M. 4718. Gn. 28:511. F.S. 5:466-68.
Gn. 48, p. 108. Remarkable for the large, lily-like fragrant fls.

A double-fld. variety is figured in Gn. 13, p. 517. R. Dalhousiae
hybridum (B.M. 5322) is a hybrid with R. formosum and R.
Dalhousias Victorianum (F.S. 23:2406), a hybrid with R.
Nuttallii.

—

E. Daciesi, Hort. Hybrid of R. Javanicnm and re-
tusum, with tubular orange-red fls. F.M. 20:474. Not to be
confoundedmth Azalea Daviesi, see Vol. I, p. 120.—R. decorum,
Franch. Shrub: lvs. oblong-ovate, glabrous, glaucous beneath:
fls. broadly campanulate, white or pink, to 2 in. across; sta-
mens 16. Thibet, Yunnan.—i^. i>e;reyct?/i, Franch. Tree: lvs.

oblong-lanceolate, rufous-tomentulose beneath: fls. in large,
dense heads, deep red, broadly campanulate, 1 in. across.
Yunnan.— iS. Edgeworthii, Hook. f. Straggling shrub, often
epiphytal: lvs. ovate-lanceolate, blackish green and reticulate
above, fermgineous-tomentose below, 3-4 in. long: fls. few.
broadly campanulate, white, tinged rose, with broad, waved
lobes. 4>^in. across. Himal. B.M. 4936. F.S. 8:797-98.— i?.

eximium, Nutt. = R. Falconed, var. eximium.— i?. Fdlconcri,
Hook. f. Shrub or tree, attaining 30 ft.: lvs. elliptic or obo-
vate, rusty-tomentose beneath, 8-10 in. long: fls. many, cam-
panulate. 8-10-lobed, white, with a dark purple blotch within,
1-2 in. across. Himal. B.M. 4924. F.S. 5:477-80; 11:1166-67.
Gt. 19:658. Gn. 48, p. 103; 49, p. 441. G.C. III. 20:749. Remarkable
for its very large lvs.. sometimes to 1/2 ft. long. Var. eximium.
Hook. Fls. rose-colored and not spotted.— i?. fastubsum, var.
flore pleno, Vanhoutte. Hybrid of R. Catawbiense and R. Pon-
ticum. Fls. lilac-purple, semi-double. F.S. 2:143. Almost
hardy.

—

E. Fdrrerce, T:ite = Azalea Farrerge.- i?. fldvum, Don
= A. Pontica.— i2. Fordii, Hemsl. Shrub: lvs. lanceolate,
glabrous, 2-3 in. long: fls. few, pure white, iMin. across. S.
China.— i?. formosum., Wall. (R. Gibsoni, Paxt.). Slender
shrub, 8 ft. high: lvs. oblong-obovate, ciliate, pilose above,
glaucous and lepidote beneath, 1-2^2 in. long: fls. few, funnel-
form-campanulate, white, tinged pink, l/<i-2 in. across. Hima-
laya Mts. B.M. 4457. P.M. 8:217. G.C. III. 17:711.—72. J'ors-
teridnum., Hort. Hybrid of R. Edgeworthii and Veitchii. Fls.
large, white.- 72. Fdrtunei, Lindl. Shnib, 12 ft. high, with stout
branches, glabrous: lvs. oblong, acute, glaucous beneath,
5-7 in. long: fls. many, bro.'tdly campanulate, 7-lobed, rosy
lilac; stamens 14. B.M. 55U6. Almost hardy.— 72. fulgens.
Hook, f. AUied to R. campanulatum, but smaller: fls. deep
blood-red, in a dense head. Himal. B.M. 5317. F.S. 8:789.— 72.

Gibsoni, Paxt. = R. formosum.— 72. glaucum, Hook. f. Small
shrub, 3 ft. high: lvs. elliptic-oblong, lepidote, glaucous be-
neath, 2-4 in. long: fls. 5-8. campanulate, rose-colored, 1/^ in.

across. Himal. B.M. 4721. F.S. 7:672.—72. f/ranrfe, Wight (R.
argenteum. Hook, f.). Tree, to 40 ft.: lvs. oblong-obovate,
acute, glabrous, white beneath, 8-13 in. long: fls. in a dense
head, campanulate, 5-8-lobed, rosy at first, changing to white,
2-3 in. across. Himal. B.M. 5054. Gn. 48:1026, F.S. 5:473-76.

G.C.II.17:suppl. JimelO; 111.4:158 (suppl.) ; 27:105. R.H. 1888,

p. 197. Var. roseum. Hook. Fls. rose-colored. B.M. 6948.— 72.

Q rIffithidiiitm,, Wight. Shrub, 8 ft. high, glabrous: lvs. oblong,
pale beneath, 6-12 in, long: fls. 4-6, broadly campanulate, white,
fragrant, 3 in. across or more. Himal. Gt. 15:517. Var.
Aucklandi, Hook. Fls. 7 in. across. B.M. 5065. Gn. 20:303.
R.H. 1855:81. G.C. II. 22:657; 111,12:697. Remarkable for its

very large fls.— 72. Halopcdnum, Andre. Hybrid of R. arbo-
reum and Grif&thianum. Fls. large, blush. R.H. 1896:428.-72.
Hdrrisii, Hort. Hybrid of R. arboreum and Thompsoni. Fls.

deep crimson, spotted within,— 72. Hodgsoni, Hook. f. Shrub
or small tree, attaining 20 ft.: lvs. narrowly obovate-oblong,
whitish or brownish tomentose beneath, 8-18 in. long: fis. in a
dense bead, broadly campanulate, pale purple, 2 in. across.
Himal. B.M. 5552. R.H. 1855:421; 1866:191.— 72. ifoo^Tri, Nutt.
Shrub, 14 ft. high: lvs. oblong-oval, glabrous, glaucous below
and sparingly chafl^y on the veins; tis. campannlate, deep crim-
son, l-l^/4in. across; calyx cup-shaped. Himal. B.M. 4926.—
72. Indicum, Sweet = Azalea Indica.—J^. irrordtum, Franch.
Shrub, several feet high, glabrous: lvs. oblong to oblong-lanceo-
late, pale beneath, 3-4 in. long: fls. many, funnelform-cam-
panulate, l^in. long, white, tinged pink. Yunnan. B.M. 7361.
— ^. J'ai'fijticnm, Bliime. Large shnib, glabrous: lvs- elliptic

to oblong, acute, minutely lepidote beneath, 3-6 in. long: fls.

many, funnelform, orange-yellow to brick-red, 2 in. across.

Winter. Malayan Archipel. and Renins. B.M. 4336. F.S.
3:293-94; 6:576. P.M. 15:217. Var. tubiflonim. Hook. Lvs.
smaller: fls. smaller and with longer tube, salmon-pink. B.M.
6850.—72. Jeiildnsi, Nutt.^R. Maddeni.—72. Kamschdticum,
Pall. = Azalea Kamschatica.— 72. Kendrlckii, Nutt. Large
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shrub: Ivs. la,Tieeol;i.te, aenminate, glabrous, pale beneath,
4-7 in. lonff: tls, many, campanvilate, bright scarlet, 2 in. across.
Himal. V;t.r. I;il ifulimn. Hook. Lvs. broadei", oblonK lanceo-
late, slanilulnr imlHS'-ent lieueath when yonng. B.M. 5129.— Ji'.

Kewense, W. Wats. Hybrid of R. Griffithiaiinm and Hookeri.
Fls. large, in loose heads, crimson, pink or almost "white. Gn.
42:885; 52:U39. G.C. III. 23:291.-7?. KhlsU, Nntt. Shrub,
2-6 ft. high, with ferrugineoTis branches: lvs. elliptic-lanceo-

late, glabrous, pale and sparingly scaly beneath, 3-4 in. long:
fls. many, tubular, with short erect lobes, brick-red, 1 in. long.
July. Himal. B.M.4875. F.S. 11:1110. Gt.l2:415. Gn. 48,p.l06.—
i^. £'(Jf.sc/ii/^Simk.(R.myrtifolium,Schott&Kotscby,notLodd.).
Low shrub: lvs. oblong-obovate, obtuse, mucronulato, shining
above,ferrugineous-lepidote beneath. ^^-1 in. long: fls.few.tubu-
lar-funnelform. with the tube outside pubescent, inside villous,

carmine, ^ in. long: style shorter than ovarv. July. Carpathian
Mts. Gn. 56, p. 159. Reicheub. Ic. Flor. Germ. 17:1157, figs. 2, 3.

—R. lacteum, Francli. Tree: lvs. eordate, 'elliptic-ovate to-

mentulose beneath: fls. in dense heads, broadly campanulate,
6-lobed, white, 1 in. across. Yunnan.— JB. latidtitni, Hook. f.

Shrub or small tree: lvs. obovate to obovate-oblong, with
tawny woolly tomentum beneath, and also above when young,
3-5 in. long: tls. G-10, broadly campanulate, yellow, spotted red
within, 2-2?^ in. across. Himal. F.S. 7:684. R.H. 1855:161.
Almost hardy.— J2. lancifblium, Moench = R. Fonticum.— 7?.

lancifdlium, Hook. £. =R. barbatura.— ii. Lappdiiicuin, Wahl.
Depressed shruli; lvs. oval or oblong, obtuse, M-"/^ in. long:
fls. 3-6, broadly campanulate, purple, ^2 in. across; stamens
5-8. July. Mts. of N. Amer., N. Eu., N. Asia. B.M. 3106.

Hardy.— i2. ledifdliimi, Don^ Azalea rosmarinifolia.—i^. lepi-

dotum, "Wall. (R. elseagnoides, Hook. f.). Slender shrub, 4 ft.

high: lvs. obovate to lanceolate, glatieoiis-green, lepidote be-
neath, %-l/^ in. long: fls. 1-3, sometimes many, sleuder-pedi-
celled, broadly campanulate, yellow or dull purple, spotted
within, Min. across; stamens usually 8. Himal. B.M. 4657.

Gn. 15:159. G.C. II. 22:297. Var. chloranthum, Hook. (R. salig-

num, Hook. f.). Fls. greenish or pale yellow, spotted greenish:
lvs. narrow. Var. obovatum, Hook. Fls. dark purple, larger:
lvs. obovate.— -R. leucdnthum, Bunge = R. rosinarinifolia, var.
alba.—K. linearifdlium, Sieb. & Zucc.= Azalea linearifolia.

—

H. Jjobbi, Veiteh. Slender shrub, allied to R. Malayanum: lvs.

elliptic-oblong: fls. almost salver-sh.aped, with slender, curved
tube, bright crimson. Winter. Borneo. The R. Lobbiauum,
T. Moore (F.M. 1:10), belongs to R. Brookeammi.— iE. Ltis-
comhei, W. Wats. Hybrid of R. Fortune! and Thomsoni. Fls.
large, rose-red to crimson.-i2. viacrdnthuin, Don = Azalea
Indica, var. maerantha.

—

R. Qiiacrocdrpos, Griff. — R. Dal-
housisB.

—

R. macrosepaluni, Maxim. = Azalea macrosepala.

—

R. Mdddeni, Hook. f. Shrub, to 8 ft.: Ivs.ellipfcie-lanceolate,

ferrugineous-lepidote beneath, 4-7 in. long: fls. 3, funnel-
shaped, white, faintly blushed, to 4 in. across: stamens 18-20.

Himal. B.M. 4805. F.S. 9:912. R.H. 1855:301. I.H. 4:140. Gt.
9:277 (as R. Jeukinsi).— 72. Malayanum, Jack. Small shrub or
small tree: lvs. elliptic-lanceolate, red-brown-lepidote beneath,
3-4 in. long: fls. few, salver-shaped, dull scarlet, % in. long.
Winter. Malacca, Java. B.M. 6045.

—

R. Mdnglesi, Hort. Hy-
brid of R. Griffithlanum and R. hybridum album elegans. Fls.

large, white, spotted. G.C. II. 24:49; III. 12 :767.~R.modestinn,
Hook. f. Small shrub, glabrous: lvs. elliptic-oblong, greenish
yellow and lepidote beneath. 2-3 in. long: fls. 6-10, broadly
funnelform, pale pink, spotted red within, l3^ in. across.
Himal. B.M. 7686.—7?. mdlle, Sieb. & Zucc = Azalea Sinensis.
—72. Moulmainense , Hook. Shrub: lvs. elliptic-lanceolate,
glabrous. 4-5 in. long: fls. many, white, funuelform-campanu-
late, lK-2 in. across. Himal. B.M. 4904.—7?. multicolor, Sliq.

Small, slender shrub: lvs. whorled, narrowly elliptic-lanceo-
late, 2-3 in. long; fls. few, funnelform campanulate, 1 in. long,
yellow or dark red. Winter. Sumatra. B.M. 6769. Tender.
The red-fld. form is distinguished as vnr. Ourtisi, Hort. Gn.
56, p. 62.—72. myrti/oZ'a(?«., Schott & Kotschy, not Lodd. = R.
Kotschyi. — 7^ niveiim. Hook, f., Small shrub, allied to R.
campan^^latura: lvs. obovate-oblong. whitish tomentose all

over at first, later glabrous above, 3-6 in. long: fls. broadly
camDanulate, light rose-lilac at the base, within with 5 purple
spots, 2 in. across. Himal. B.M. 4730. Var. fulva, Hook. Lvs.
light brownish tomentose; fls. deep purple-lilac. B.M. 6827.

—

72. Noblednuni, Lindl. Hybrid of R. arboreum and Caucasicum.
Fls. rosy crimson. B.R. 21:1820.-72. nudiflbru-iii, Torr. =
Azalea nudiflora.—72. Nuttalli, Booth. Shrub, sometimes epi-
phytal, or tree 30 ft. high: lvs. elliptic-oblong, retir-ulate, pale
and lepidote beneath, 0-12 in. long: fls. 4-12, broad funnelform,
white, tinged yellow within, fragrant, to 6 in. across; calvx
large. Himal. B.M. 5146. F.S. 13:1326-27. Gn. 54, p. 106. G.C.
11. 20:49; III. 12:436 (suppl.).—72. occidentdle. Gray = Azalea
occident.alis.—72. obovatum, Hook. f. = R. lepidotum, var. obo-
vatum. —72. oMusuin, Planch.^ Azalea Indica, var. obtusa.—
72. ovation, Planch. = Azalea ovata.—72. parvifolium, Adams.
Shrub, 3 ft. high, allied to R. Lapponicum, but larger: lvs. not
revolute at the margin, larger: fls. larger, purple or white;
style much longer than stamens. Sibir., Kamsch., Japan. Gt.
26:904.-72. pendulum, Hook. f. Slender shrub. 4 ft. high: lvs.

elliptic to oblong, acute, ferrugineous-tomentose beneath,
l3>^-2 in. long: fls. few, broadly campanulate, white, about lin.
across. Himal. F.S. 7:662. G.C. II. 17:429.-72. PrzewdlsHl,
Maxim. Allied to R. brachycarpiim, but lvs. glabrous and pale
green beneath: fls. white, spotted purple within. China.
"B.a.rdy.—R. pulcherrvmum., Lindl. Hybrid of R. arborexim and

Caucasicum. Fls. pink, paler in center, spotted. B.R. 21:1820.
—72. racembsum. Franch. Small upright slirub: lvs. elliptic,

glaucous and lepidote beneath, '%-\]<2Ui. long: fls. from a.\iilary

buds, crowded toward the end of branches, campanulate, light
pink, '%-l in. across, slightly fragrant. Yunnan. B.M. 7301.

Gn. 42:878. G.C. III. 12:63.-/2. retumm, Bennett. Shrub. 2 ft.

high: lvs. obovate to obovate-oblong, glabrous, lepidote be-

neath, 2-2/<a in. long: fls. 6-9, tubular-funnel-shaped, bright
scarlet, to l>^n. long. Java. B.M. 4859. F.S. 10:1044. l.U.
2:70. Tender. — jR. Rhbdora, Don = Azalea Canadensis. —72.
rhOmhicum, Miq. = Azalea rhombica.— 72. Rdllissoni, Past.
Small tree, 30 ft. high, allied to R. arboreum and probably va-
riety: lvs. oblong, wrinkled above, tawuy-tomentose beneath:
fls. in a dense head, campanulate, deep blood-red. Ceylon.
P.F.G. 1:7. B.R. 29:25.—72. 72oye^/.a, Leroy. Hybrid of R. ar-

boreum and Dahuricum. Fls. rich crimson. R.H. 1868:190.—
72. Roylei, Hook. ^ R. cinnabarinum, var, Roylei.—.K. liusselll-

dnunb. Sweet. Hybrid of R. arboreum and Catawbiense. Fls.

rosy crimson. S.B.F.G. II. 1:91.

—

R. rubiginbsum, Franch.
Rigid shrub, 3 ft. high: lvs. oval to oblong-lanceolate, densely
feri-ugineous lepidote beneath, 2-3 in. long: fls. few, broadly
funnelform, bright rose-red, 1/^in. across. Yunnan. B.M. 7621.
—72. saliffnmn. Hook. = R. lepidotum, var. chloranthum.

—

R.
scabrifbliui/i, Franch. Small rigid shrub, hispid: lvs. oblong-
lanceolate, ciliate, hisTJid above, pale an<l lepidote beneath,
2%~^y4 in- long : several ±'ew-fld. clusters at the end of branches

:

fls. broadly ctunpunulate, blush, 1% in. across. Yunnan. B.M.
7159.— 72. Sc/ilijtj'riihachi., Maxim. = Azalea Schlippenbachi.—
R. semibarlidtum, !Maxim. = Azalea semibarbata.— 72. serpyl-
lifbiiiiiii, Miq, = Azalea serpylUfolium.— 72. Sesteridnum, Hort.
llylirid of R. Edgeworthi and formosnm. Pis. large, white.—
7i'. Shephcrdii, Nutt. Shrub: lvs. oblong-lanceolate, glabrous,
pale beneath, 3-4 in. long: fls. in a dense head, campanulate,
deep scarlet, 2 in. across. Himal. B.M. 5125.-72. ShUsoni,
Hort. Hybrid of R. barbatum and Thomsoni. Fls. dull red.
Gn. 57, p, 261,-72. Sinense, Sweet= Azalea Sinensis.- 72.

S'miraowi, Trautv. Shrub or small tree, 20ft. high: lvs. ellip-

tic-oblong, grayish white-tomentose beneath, 3-5 in. long: fls.

in a compact head, broadly funnelform, rosy-lilac, spotted
within, 3 in. across. Caucasus. Gt. 35:1226. B.M. 7495. R.H.
1899:500. G.C. III. 20:15. Hardy.—72. Smi^Au, Sweet. Hybrid
of R. arboreum and Ponticum. Fls. rosy piu'ple. S.B.F.G. II.

1:50.-72. Smitkii, Nutt, = R. barbatum, var, Smithi.—.B. Teys-
mannil, Miq. Closely allied toR. Javanicum: lvs. more shining,
not lepidote beneath: fls. somewhat smaller, pale lemon-yellow.
Sumatra, Java.

—

R. Thomsoni, Hook. f. Shmb, 15 ft. high;
lvs. obovate-oval, glabrous, glaucescent beneath, 2-3 in. long:
fls. 6-8, campanulate, deep blood-red, 2 in. across; calyx large.
Himal. B.M, 4997. R.H. 1855:121. F.S. 7:688-690.— 72. (ri/'^o-

rum. Hook. f. Shrub, 6 ft. high: lvs. ovate-lanceolate, glau-
cous beneath aud with ferrugineous scales, 2-3 in. long: fls.

mostly 3, slender-pedicelled, broadly campanulate, greenish
yellow, 2 in. across. Himal. F.S. 7:673, G C. II. 18:45. J.H.
111.30:193.—72. Tschon6skih, Maxim. = Azalea Tschonoskii.—
72. tubiflbnim, DC. =R. Malayanum,— 72. Vngerni, Trautv.
Closely allied to Smirnowi, but fls. white: calyx with longer,
narrower lobes. July, Caucasus. Gt. 35:1226.

—

R. Vaseyi,
Gray= Azalea Vaseyi.— 72. Veitchidnum, Hook. Shrab. 6 ft.

high: lvs. obovate, glaucoiis beneath and with scattered fer-

rugineous scales, 3-4 in. long: fls. 3-5, broadly funnelform, with
crisped lobes, pure white, 5 in. across. Himal. B.M, 4992. F.S.
14:1416. A. F. 11:145. Gn. 51, p. 178 —72. yc/ms(wm. Sweet. Hy-
Virid of R. arboreum and Caucasicum. Fls. rich pink. S.B.F.G.
U. 3:2H5.—R. virgdtum'. Hook, f . Slender shnrb: lvs. oblong-
lanceolate, glaucous and scaly beneath: fls. 1-2, from axillai-y

buds at the end of branches, funnelform, rose-colored, l^in.
across. Himal. B.M. 5060. F.S. 14:1408. Var. album, Hort.
Fls. white. R.H. 1866:251.— -ff. viscbsiim, Torr.= Azalea vis-

cosa.— 72. }Hghti, Hook. f. Shrub, attaining 14 ft.: lvs. obo-
vate-oblong, cinnamoraeous-tomentose beneath, 6-8 in. long:
fls. many, campaimJate, yellow, spotted red within, 2^ in.

across. Himal. F.S. 8:792-93.-72. Tunnanense, Franch. tip-

right shrub: lvs. elliptic-lanceolate, ciliate, pilose above, pale
and sparingly lepidote beneath, 2-3 in. long: fls. few, funnel-
form, white, spotted blood-red, 2 in. across. Yunnan. B.M. 7614,

Alfred Rehder.
KHODOLEtA (Greek, rose and snioofh; alluding to

rose-like fls. and smooth stem). Hamameliddceae. A
genus of 2 species of small tender trees, one from China
and the other from Java and Sumatra. Lvs. evergreen,
glabrous, long-stalked: fls. about 5 together in a com-
pact he;id, haviiijj: tlu' appearance of a single flower snr-
roundt'<l by bracts, licrniaphrodite

;
petals of each flower

turned toward tlie circumference of the head; stamens
7-10: ovary of 2 carpels imited at base; capsule several-
seeded.

ChAmpioni, Hook. A tender tree: lvs. shining, coria-

ceous, usually ovate, 4-5 in. long
;

petioles l>2-2 in.

long: fl. -heads resembling a semi-double Camellia, 1%
in. across, bright pink, each head surrounded by several
rows of imbricate bracts: petals 15-20 to each fl.-head.

China. B.M. 4509. -Cult, in S. Calif.

F. W. Barclay.
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EHODOMYKTUS (Greek, rose-myrtle; from the rose-

colored fls. of some species and the myrtle-like foliage).

MyrtdceCE. Five species of tender trees or shrubs, oue
of which is a promising fruit-plant known in the South
as Downy Myrtle, and in India as the Hill Gooseberry.
This is a handsome evergreen shrub growing 6 ft. or

more high and covered with broad, glossy Ivs. of great

beauty. The pink, 5-petaled fls. are borne through sev-

eral weeks in greatest abundance, and are larger than
those of the peach. They resemble small single roses.

The fruits are as big as cherries and taste like rasp-

2112. Rhododendron arboreum (XK). No. 6. (See page biSi.)

berries. The color of the berries is dark purple and the
flesh is sweet and aromatic. The fruits are produced in

quantity and ripen for weeks, beginning in late summer.
They are eaten rawormade into.iam. The Downy Myrtle
is recommended as a fruit-plant for Florida by the Ameri-
can Pomological Society and it is being tried in S. Calif.

In the South it is generally known as Myrtiis totnentosa.

The distinction between Rhodomyrtus and Myrtus rests
in the number of locules of the ovary. Myrtus is normally
2-3-IocuIed, with many ovules in each; Rhodomyrtus lias

1-3 locules with spurious partitions, making the ovary
appear 2-6-loculed, or it is divided into numerous
1-ovuled, superposed locules. Myrtles have feather-
veined foliage; the Downy Myrtle has 3-nerved Ivs. The
Downy Myrtle is a native of India, Malaya and China;
the four other species of Rhodomyrtu.s are Australian
and not in cult. Other generic characters : Lvs. oppo-
site, 5- or 3-nerved: fls. axillary; calyx-lobes persistent;
petals 5, rarely 4; stamens numerous, free; berry glo-

bose or ovoid, with few or many seeds.

tomentdsa. Wight (Myrtus tomenlbsa, Ait.). Downy
Myrtle. Branches downy above: Ivs. elliptic or olio-

vate, short -stalked, hoary below: peduncles sliorter

than the lvs., 1-3-fld.: berry 3-celled : seeds com-
pressed, forming 2 rows in each cell. B.M. 250.

E. N. Re.JlSONER and W. M.

RHODOBA. See Azalea Canadensis.

EHODORHiZA (Greek, rose root; the root and wood
furnisli the fragrant powder known as hois de 7-ose).

Convolvuldeexe. li. florida is a tender subshrub, 6-9 ft.

liigh, which bears white fls. something like a morning-
glory. The blossoms are about an inch across and last

only a day, but a succession is maintained (in southern

France) from early June till August. A striking fea
ture of the plant is its terminal, panicled inflorescence.
These panicles are often a foot high, 10 inches wide at
the base and contain at one time as many as 20 full-

blown flowers and 100 buds. It is a native of Teneriffe,
and has been introduced into southern California in 1901.

Rhodorhiza is a group of about 7 species, all from the
Canary Islands, which Bentham and Hooker regard as
a section of the genus Convolvulus. The Rhodorhizas
differ from typical Convolvulus in having the capsule
by abortion usually 1-seeded, and rupturing irregularly
at the base instead of dehiscing l)y 4 valves. They are
prostrate or climbing herbs or erect subshrubs, some-
times spiuescent: lvs. entire, dentate, undulate or lobed:
corolla broadly or narrowly bell-shaped; limb 5-angled
or 5-lobed: ovary 2-loculed, 4-ovuled.

florida, Webb, (perhaps more properly Gonvdlvulus
rtdrjfjiis, Linn.). Erect subshrub: lvs. persistent, alter-

nate, lanceolate, stalked, entire: fls. long-peduncled,
funnel-shaped, white, sometimes pinkish white. R.H.
1892:156. -^^ jj,

EHODOTHAffiNUS {Greek, rhodon, rose, and tliam-
nos, shrub; small shrub, with rose-colored flowers).
JSriecicea. Dwarf evergreen shrub, with alternate,
small, entire lvs. and rather large pink fls., usually soli-

tary at the ends of the branchlets. Charming little al-

pine shrub, hardy north, but somewhat difficult to culti-

vate. It thrives best in peaty, porous soil

of constant, moderate moisture in a partly
shaded situation, and is best sriited for
rockeries. Prop, by seeds or layers, also

by cuttings of ripened wood under glass.

Monotypic genus, allied to Kalmia, but
anthers not in pouches: lvs. alternate;
sepals 5, half as long as corolla: corolla
rotate, deeply 5-lobed; stamens 10, slightly
longer than corolla: fr. a 5-celled, many-
seeded dehiscent capsule.

Chamaecistus, Reichb. (Bhododindron
Cham(vcisfus, Linn. Adodendron Cham-
(Bcistus, 0. Kuntze). Diffusely branched
shrub, to 1 ft.: lvs. cuneate-oblong, acute,
setosely ciliate, K-K in long: fls. on slen-

der, glandular-hirsute pedicels, solitary,

rarely 2 or 3 at the end of the branchlets,
light purplish pink, to 1 in. across. May.
Alps of Eastern Eu. B.M. 488. L.B.C.

F.S. 19:1962 Alfred Rehder.15:1491.

RHODOT'S'POS (Greek, rhodon, rose, and, typos, type;
alluding to the resemblance of the flowers to those of a

single rose.). Hosdceoe. Ornamental deciduous shrub,
with opposite serrate lvs. and large white fls. solitary

at the end of branchlets, followed by black and shining
berry -like drupes persistent during the winter. A hand-
some and distinct shrub, hardy as far north as Mass.,

with bright green foliage, conspicuous by its white fls.

in spring and by its shining black fr. in autumn and
winter. It thrives well in any good soil. Prop, by seeds

and by greenwood cuttings under glass early in sum-
mer, also by hardwood cuttings. Monotypic genus, al-

lied to Kerria: lvs. stipulate, opposite: fls. solitary,

short-pedicelled; sepals large, half as long as petals,

outside with 4 small alternate bracts; petals 4, orbicu-

lar; stamens mmierous; carpels usually 4, developing
into black, dry, one-seeded drupes, surrounded by the

large persistent calyx.

kerrioides, Sieb. & Zucc. Much-branched shrub, usu-

ally 3-6 ft. high (in Japan 15 ft.): lvs. ovate to ovate-

oblong, acuminate, sharply and doubly serrate, silky-

pubescent beneath when young, lK-3 in. long: fls. pure
white, IK in. across. May, June. S.Z.1:99. B.M. 5805.

Gt. 15:505. R.H. 1866, p. 430. Gn. 6, p. 229; 34, p. 159;

43, p. 138. Alfred Rehder.

EHffiO (name unexplained). Commelindcece. One
species, from Mexico and the West Indies, E. discolor,

Hance, known also as Tradescantia discolor, L'Her.,

T. spathaeea, Swartz, and JSphemerum bicolor, Moench.
B.M. 1192. From Tradescantia the genus is distin-

guished by having 1 ovule (rather than 2) in each locule
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of the ovary. Ii'. di.scofor is a short-stemmed erect-

growing long-leaved plant, not unlike a broad-leaved
small Pandanus in, habit. Fls. white, small and many
in a boat-shaped spathe-like structure arising from the
axil of the leaf and which is sessile or nearly so; sepals

3, free, more or less petal-like
;
petals 3, soon withering;

stamens 6. Var. vitt^ta, Hook. (Tra descant la discolor,

var. vitiata, Miq. T. discolor, var. varicgiiid, Hook. T.

variegdta, Hort. ), is the common form in cult. The Ivs.

are 8-12 in. long, dark purple beneath and longitudinally

striped above with pale yellow. A striking plant for

the wannhouse, or for the open in the South. B.M.
5079. F.S. 11:1109-70. Cult, as for warmhouse Tra-
descantias. L. H. B.

RHOPALA. See Boupala.

RH0PAL6STYLIS (name refers to the club-shaped
spadix). Piihnacece. Two species of pinnate palms,
both of which are favorite conservatory palms and
nearly always sold as species of Areca or Kentia. How-
ever, Rhopalostylis belongs to the large group in which
the ovule is borne on the side and is more or less pen-
dulous, while in Areca and Kentia the ovule is at the
base and erect. From the 5 cultivated genera listed

under Hedyseepe (which see) Rhopalostylis differs as
follows; sepals of stamiuate fls. awl-shaped to lanceo-
late, not imbricated: stamens 6-12: pistillate lis. with
short petals, valvate at the apes. The two species are
spineless palms with medium ringed caudices: Ivs. ter-

minal, equally pinnatisect; segments equidistant, numer-
ous, narrowly sword-shaped, acuminate, the margins not
thickened, recurved at the base, the midveins promi-
nent, with 1-3 nerves on each side ; rachis concave above,
scurfy; petiole very short; sheath elongated: spadices
short, spreading, with a very short, thick peduncle, and
fringed, rather thick, densely-fld. branches: spathes 2,

symmetrical, oblong, flattened, the lower 2-winged:
bracts adnate to the flower-bearing areas, subulate at

the apex: bractlets scaly: fls. medium: fr. small or
medium, ellipsoidal, smooth.

s^pida, H. Wendl. & Drude {Areca sdpida, Soland.
Kentia sdpida, Mast.). Stem 6-10 ft. high, 6-8 in. in

diara., cylindrical, green: Ivs. 4-6 ft. long, pinnate:
segments very narrow, linear ; margin replicate

;

nerves, midrib and petiole covered with minute scales;
fls. pale pinkish: fr. brown. New Zealand. B.M. 5139.

Baileri, H. Wendl. & Drude [Areca Baueri, Hook.
Kentia Baheri, Seem. Seafdrtliia rohxlsta, Hort.).
Stouter and taller than R. sapida: Ivs. larger and
broader; segments linear-lanceolate, acuminate; nerves,
midrib and petiole sparsely scaly: fls. white; fr. more
globose, scarlet. Norfolk Isl. l.H. 15:575. B.M. 5735

Jared G. Smith.

RHUBARB, or Pie-plant (see Rhenm)^ is com-
monly grown by division of the roots, and this is the
only method by which a particular type can be in-

creased. Propagation from seed, however, often proves
satisfactory, and always interesting, as the seedlings
vary greatly. The seed germinates easily, and if

started early the plants become fairly large and strong
the same season. Although the crop is so easily pro-
duced, and so certain and regular after a plantation has
once been started, it is one of the most profitable of
market-garden crops, even in small places and neigh-
borhoods. A large number of home gardeners are still

without it on their prem'ises, although everybody seems
to want Rhubarb pie as soon as spring opens, this plant
giving the first available material in the year for pies.

Rhubarb delights in extremely rich soil. Very large
and brittle leaf stalks cannot be secured except from
soil that is really "filled with manure to overflowing."
The seedlings, however, may be started in any good
clean garden soil. Sow seed in early spring, in rows a
foot apart and not over an inch deep. Thin the plants
promptly to stand a few inches apart in the rows, and
give the same thorough cultivation allowed to other
garden crops. In the following fall or spring take the
seedlings up, and set them in the well-prepared perma-
nent patch, not less than iowv feet apart eachway, and
cultivate frequently during the entire season. Ten to
twenty plants will supply the demands of one house-

hold, possibly with some to spare for the neighbors.
In spring of the next year the stalks may be pulled
freely. When soil fertility forces a rampant growth,
the stalks will be large and brittle enough without the
aid of boxes or kegs (bottomless and coverless) placed
over the plants. The beds should be renewed every 4
or 5 years at the least, as the clumps of roots grow so
large, and have so many eyes, that the stalks soon be-
come more numerous than desirable, and riin down in
size. Take up the entire roots and cut them to pieces,
leaving only one strong eye to the piece, and plant the
pieces in a newly-prepared bed {or even in the old one
if properly enriched and prepared) four feet apart each
way as before. Seed-stalks are produced freely during
the entire season. These should be promptly pulled
up, unless seed is wanted. A few may be left to mature
the seed crop.
Rhubarb can be forced in coldframes, under the

greenhouse benches, or even in an ordinary house
cellar. The plants need warmth (even that of a lantern
set among them will do), but require no light. Take up
good strong roots (2-year seedlings being best) in

autumn; leave them out until after exposure to freez-
ing, then crowd them together in boxes with a little soil

between and under them, and set them under the green-
house bench, or wherever wanted, or plant them out on
the cellar bottom. T. Greiner.
Rhubarb is a hardy plant and will withstand consider-

able neglect, but, like most cultivated vegetables, it

responds readily to proper care and good treatment.
The large fleshy stems desired in culinary use are
produced in part by the great store of plant-food held
in reserve by the many big roots of the vegetable.
Everything should be done to increase this supply of
reserve food. Tillage and fertilizing, therefore, are fun-
damentals. In the selection of a site the writer prefers
a southern exposure, with sufficient slope to the south
to give good drainage. Plow the ground 6-8 in. deep,
draw furrows 5 ft. apart, set the plants 3 ft. apart, with
the buds one inch below the level of the ground. If

the soil lacks in fertility mix compost with the dirt that
is placed about the roots; never put fresh manure next
to the roots. As soon after planting as possible start

the cultivator, and give a thorough stirring at intervals
of 6-8 days up to the middle or last of August. After
the ground is frozen cover the rows 3^ in. deep with
manure that is as free as possible from weed and grass
seed. As early in the spring as the ground can be
worked to advantage, start the cultivator and work the
manure into the soil. Each alternate season the sur-
face of the soil should have a good dressing of manure.
The third or fourth year after planting the hills should
be divided. Remove the earth from one side of the hill

and with a sharp spade cut through the crown, leaving
3-4 buds in the hill undisturbed. This work should be
done in the fall or early in the spring.

As a forced vegetable, Rhubarb is growing in popu-
larity. The plant has no choice as to whether it is

grown in light or darkness. Blanching improves the
flavor and reduces the acid, lessening the quantity
of sugar needed in cooking. Divided roots, with 1-3

buds, which have been grown in highly fertilized,

well-tilled soil will give the best results. Plow out
the plants any time after killing frosts, divide the
roots and place them in single layers on top of the

ground, covering with earth sufficiently to protect the
roots from the air. Leave them in this condition until

the roots have been slightly frozen, and then place the
roots either in a root cellar, a frame heated by pipes, a

hotbed, mushroom house or under benches in a green-
house. Pack the roots close together, filling in and
packing closely with good rich soil. The crowns should
be covered 4-G in. Keep the soil moist and maintain a
genial temperature of 55-60°. Avoid over-watering.

The roots may be packed in a family cellar without any
bad effect to other things, as there is no odor from the
plants. Judgment must be exercised in pulling the
stems. The work should always be done by an experi-

enced person.
The writer has grown seedlings for ten successive

years. Fully 75 per cent of all the seedlings showed a
tendency to degenerate, and 25 per cent were almost as

coarse as burdocks in appearance. Half of one's seed-
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lings are likely to be of weak vitality. Not more than
15 per cent can be counted on to be fairly true to the
varietal type. In the writer's experiments 4 ounces of

seed was sown each season. The seed was selected from
ideal plants that had been propagated by division.

As to varieties, the writer has had best results with
Linnaeus and Victoria. S. H. Linton.

Forcing of Rhubarb. — The forcing of Rhubarb has
now become quite a profitable industry in the vicinity

of many of the large
cities. It may be forced
either in the field where
the roots are growing
or lifteil and placed in

hotbp<is. under green-
house l)cn(.'hes or in

a dark cellar. See
Fig. 2113.
Much the larger part

of the Rhubarb which
is offered for sale dur-
ing the winter months
is grown in rough forc-
ing houses which are
built over the plants
in the field. Fig. 2114.

These hoiises are sim-
ply and cheaply con-
structed, the sides usu-
ally being about five

feet high, of rough
boards, which are
covered with cheap

building paper. The roof is formed of hotbed sash.
These buildings are usually from 24 to 36 feet in
width and of any desired length. Artificial heat is

generally provided, steam being the most popular,
although the sun is at times depended upon to give
the required heat. The soil moisture is usually suffi-

cient, so that no water is given. Plants for forcing
should be set not more than two by three feet apart
and should be fertilized annually with liberal dressings
of compost, that made from cow and hog manure being
considered the best. The sash should be placed upon
the house during the first part of February, and may be
removed for use on hotbeds and coldframes in from
four to six weeks. The stalks are usually pulled twice,
the returns being from $1.25 to $2 per sash, depending
upon the season at which it is placed upon the market.
The cost of production is often greatly reduced by grow-
ing a crop of spinach or dandelions between the rows,
the price obtained for these fillers usually being suffi-

cient to pay for all cost of labor and maintenance.

2113. Stalks of forced Rhubarb.
The leaf-blades do not develop.

the benches, all spaces between them should be filled

with soil to prevent evaporation. When the plants
start into growth they should be given an abun-
dance of moisture. When forced in this manner light is

not necessary; therefore any convenient place may be
used, provided the proper amount of heat and moisture
is supplied. If grown in the dark the development of
leaf is much less than in the light, while the color, in-

stead of being green, is usually a dark cherry-red,
which gives to the product a very attractive appear-
ance. The temperature may range from 45° to 75°,

although the lower the temperature the larger the yield
and higher the quality of the product. The time re-

quired for bringing a crop to maturity under the benches
is about the same as that required for forcing in the
field.

The method which is to be followed in the growing of
this crop for the winter market will depend largely
upon local conditions. When grown by any method
which reqiiires the lifting of the roots, it must be
remembered that they are worthless after having pro-
duced a crop; therefore this method cannot be practiced
with economy except where land and labor are cheap,
so that the roots may be produced at a slight expense,
or where roots may be secured which would otherwise
be destroyed. Be the method what it may, the roots to

be forced should be well developed and allowed to

freeze before forcing is attempted, otherwise failure

to secure a profitable crop is certain. q^ £_ Adams

RlltJS (ancient Greek name), Aiiacardidcece. Su-
mach. Trees or shrubs with alternate, usually odd-
pinnate Ivs. and no stipules: fis. in axillary or terminal
panicles, small, whitish, greenish or yellow; calyx
5-parted; petals 5 or sometimes 4 or 6; stamens 4-10:

fr. a small dry drupe or berry, usually 1-seeded. Plants
with resinous or milky juice, wood often yellow: bark
and foliage abounding in tannin, and for this reason
used in dressing leather.

All the species are beautiful and have been apparently
much neglected by planters. Any one who has observed
our native Sumachs covering rocky hillsides or barren
railway banks with their rich fern-like verdure during
summer or when autumn has given them colors of fire,

should appreciate their value as subjects for orna-
mental planting. Some species, too, retain their crim-
son fruit throughout the year, and help to make bright
spots amid the snows of our northern winters. Some
of the stronger-growing species answer very well in
subtropical planting and may be cut to the ground
every year to encourage the strong young shoots that
give the most ample foliage. Some are admirable as
single specimens, having a picturesque character that

v4iS:..

^ J 4 4*^1

2114. House for the forcing of Rhubarb, covered with movable sash.

Roots for forcing under greenhouse benches and in
hotbeds should be from beds at least three or four years
old, as the larger and more vigorous the roots the
better the results. Satisfactory results cannot be ob-
tained from inferior roots. The roots should be dug
early in the fall before the ground freezes and allowed
to remain exposed to the weather until they are frozen
solid, when it is best either to remove them to a shed or
cover them with litter in the field to prevent alternate
freezing and thawing. Care should be taken to leave
as much dirt upon the roots as possible when they are
dug.
As soon as the roots are placed in position under

is quite refreshing. When grown as standards, how-
ever, they are likel}^ to be short-lived, and so the suc-

cession must be provided for. The laciniate varieties

of two of our native species seem to give more leaf-

age than the types and are very useful in mass-plant-
ing. All the species are easily propagated by seed,

layers, root-cuttings and some of them by top-cuttings.

The tendency that some of them have to spread by
suckering is "a disadvantage where they are used in fine

lawns.
Of over one hundred known species only about six-

teen have been in cultivation in this country, and these
all species of temperate regions; none of the tropical
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ones having appeared in the trade, so far as the writer

knows.
In the following enumeration, two species of Cotinus

(Nos. 3 and 4) are included.

aromatica, 5.

atrop^^l•pl^rea. 3.

Canadensis, 5.

copallina, 15.

Coriaria, 14.

cotinoides, 4.

Cotinivs, 3.

dlversiloba, 7

INDEX.

glabra, 8.

integrifolia, 1.

hiciuiata, fi, 11.

Osbeekii, lli.

ovata, 2.

puniila, 12.

radicans, 6.

semiala,ta, 16.

succedanea, 10.

Toxicodendron, 6.

trilobata, 5.

typhina, ]1.

venenata, 9.

vernicifera, 13.

VeniiXt 9.

A. foliage simple.
B. Peduncles not plumose in fruit . 1. integriiolia

2. ovata
BB. Peduncles plumose in fruit 3. Cotinus

4. cotinoides
AA. Foliage compound.

B. Lfts. normally 3 5. Canadensis
G. dlversiloba
7. Toxicodendron

EB. Lfts. 7nany.
c. Irvs. smooth on both sides.. . 8. glabra

*. venenata
10. succedanea

cc. Z/vs. pubescent beneath 11. typhina
12. pumila
13. vernicifera

D. Racliis margined 14. Coriaria
DD. Machis winged between

lfts 15. copallina
16. semialata

1. integrifdlia, Benth. & Hook. Shrub, 2-8 ft. high:
Ivs. oval, entire, or occasionally long-petioled, with 3

lfts.: panicles and new growths puberulent: fls. white
or rose-colored : fr. very large. California. S.S. 3:109.
—An evergreen species.

r^^

2115. Rhus glabra (X M).

2. ov^ta, Watson. Another Californian species re-

sembling the hist, but with larger and smoother leaves.

3. Cbtinus, Linn. Smoke Bush. Venice Sumach. A
bush 10-12 ft. high, with simple obovate Ivs. and brown

bark: fls. purple, in ample loose panicles and on very
long pedicels, which become profusely plumose, giving
the plant the smolty appearance from which it derives
its common name. Early summer. Eu., Asia. Var.
atropurpOirea, Hort., is distinguished by the darker

i^iiiA.^, 'ill^ii^^/i^!^

'i.^tL

\h<i.

2116. Young plants of Rhus typhina, var. laciniata.

color of its inflorescence.— This species used to be com-
mon in cultivation, but it does not seem to reproduce
itself as readily as some species, and in many cases

when killed by borers or other causes, it has not been
replaced. Gng. 5:118. Gn. 34, p. 162; 5i, p. 505.

4. cotinoides, Nutt. A small tree, 20-40 ft. high: Ivs.

undivided, oval or obovate, smooth, thin: ils. greenish
yellow, in large panicles : pedicels becoming plumose as

they develop. Flowers in spring, and the foliage as-

sumes most brilliant autumn tints. Mississippi valley.

S..S. 3:9S-9.—Known also as Cotinus Americamts, Nutt.
Sometimes called "Chittam-wood."

5. Canadensis, Marsh. {B. aromdtica, Ait.) . Spread-
ing shrub, 3-8 ft. high, with 3-foliate, crenate, pu-
bescent, petiolate, aromatic Ivs.: fls. yellow, small, in

clusters or short spikes, either axillary or sometimes
terminal: fr. globular, coral-red, sparsely hairy, and
comparatively large. Flowers in spring before the Ivs.

appear. Rocky woods, eastern N. Amer. Var. trilobata
has the lfts. deeply cut or 3-Iobed. — This is one of our
best cover plants or under-shriibs and spreads naturally
by layers. Will flourish in any soil and is especially
adapted to dry, rocky banks.

6. Toxicodendron, Linn. Poison Oak. Poison Ivy
A scandent or c]iml)ing plant: Ivs. smooth or often
pubescent on veins, ovate, sinuate, or lobed, petiolate-

panicles short-stalked : fr. ribbed when dry. June. N
Amer. V. 10:103. — Care should be taken in planting
this species, as it is very poisonous to many, and for
this reason it should be extirpated from our ornamental
plantations, rather than added to them. The autumn
color is attractive. As here understood, it includes J?.

radicans, Linn.

7. diversiloha, Torr. & Gray. A Californian species
closely allied to the preceding, equally poisonous, and
therefore not to be recommended for planting.

8. glibra, Linn. Smooth Sumach. Fig. 2115. Smooth,
glaucous, 10-15 ft. high: lfts. many, green above, white
beneath, narrowly oblong, with serrated edges : fls. in
terminal panicles: fr. crimson, hairy. July. N.Amer.—
One of the best species for mass or other planting. Var.
laciniata, Carr., has the lfts. deeply cut, giving the Ivs.

a very fern-like appearance. Like the type, it colors in
autumn. R.H. 18C3, p. 7. V. 10:101.

9. venenata, DC. DomvooD. Poison Sumach. Usu-
ally taking the form of a tree, 10-20 ft. high : lfts. 7-13
on a red petiole and midrib, smooth, shining green
above, pale beneath: fls. in a narrow panicle, drooping:
fr. small, flattened, white. June. Moist ground, eastern
N.Amer. — One of the most beautiful, but unfortunately
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the most poisonous of the Sumachs. The name i?.

I'ernix, Linn., is used by some authors for this species
and by others for H. vernicifera; in order to avoid con-
fusion, it seems best to drop the name and to substitute
those proposed by DeCandolle.

10. succedanea, Linn. Lac Sumach. Plant 10-15 ft.

high: Ivs. shining above, whitened beneath; Ifts. 9-15;

fis. yellowish: fr. white, large. E.Asia. R.H. 1863, p.
130. — Poisonous.

11. typhina, Linn. Staghorn Sttmach. A densely
velvety-hairy species growing to a height of 30 ft. in
favorable "situations. Lfts.

many, oblong-lanceolate, ser-

rate: fls. in a dense, terminal
panicle: fr. red, with crimson
hairs. June, July. Eastern N.
Anier. S. S. 3: 102-3. - Var.
laciniata, Hoi-t.. in which the
lfts. are deeply cut, is the
most distinct form. Pig. 2110.

Trained in tree form this spe-
cies is decided-
ly picturesque
In mass - plant

require
should be cut
over occasional-
ly to provide young
vigorous shoots,
which produce tlie

largest leaves. Its

brilliant fall coloring
and the persistence
of its crimson fruit-

clusters render this
plant of great value where a
warm color effect is desired.
It will grow in the driest soils.

Gn. 54, p. 505.

12. piimila, Michx. Alow, procumbent, villous-pubes-
cent shrub, with 9-13 oblong coarsely serrate lfts.; fls.

in nearly sessile thyrsoid panicles : fr. scarlet, globose,
tomentose. Mts., N. C. to Ga. G. P. 8:405. — Poisonous.

13. vemiclSera, DC. Varnish Tree. Lacquer Tree.
Tree-like. 20-.30 ft. high; Ivs. ample; lfts. 11-15, smooth
above, pubescent beneath, midrib more or less broadly
margined: young growth also pubescent. This is the
plant from which the Japanese obtain the lacquer for
the finely polished ware. It is poisonous, and it is said
that people liave been poisoned by handling the articles

coated with the lacquer. Gn. 34, p. 158. — Cult, in S. Calif.

14. Coriiria, Linn. Height 15-20 ft. : Ivs. large, with
11-15 elliptical coarsely toothed Ifts.

;
petiole margined,

villous: fls. greenish, in a large, loose, terminal panicle;
fr. red. July. S. Eu. — Thisis the Mediterranean spe-
cies, much used in that district for preparing the finer

grades of leather.

15. copallina, Linn. Black Sumach. Shining Su-
mach. A shrub or small tree, sometimes growing to

the height of 25 or 30 ft.: lfts. numerous, entire or
sometimes indented or cut near the apes, smooth above,
usually pubescent beneath ; shoots also tomentose;
midrib winged between the lfts. : fls. small, greenish,
in dense panicles at the end of the branches ; fr.

slightly flattened, hairy, crimson. July, Aug. Eastern
N. Amer. to the Great Plains; succeeds well in drv
soils. S.S. 3:107-8. -This beautiful Rhus is the lates't

of our species to bloom. It makes a fine specimen plant
and is also useful in masses.

16. semlaiata, Murr. Pig. 2117. Plant 15-20 ft. high:
lfts. 9-13. smooth above, lirown -pubescent beneath;
petiole broadly winged between the lfts. : fls. small, in a
large, many-branched panicle. July, Aug. Japan.—

A

very distinct and useful species, assuming brilliant
orange and red color in autumn. Var. Osbeckii, Hort.
(if. Osbeckii, Carr. ), is also cult. John P. Cowell.

RHYNCHOSPERMUM jasminoides, a fine shrub of
the dogbane family, is referred to Trachelospermitm

,

There is, however, a good botanical genus named Rhyn-
cospermum, but it belongs to the composite family. It
has only one species, S. verticillatum, a plant not in
cultivation.

RHYNCHOSTYLIS (Greek, beaked column). Orchi-
ddcecf. This genus includes a few species closely re-
lated to Saccolabium and usually sold under that name.
Epiphytic herbs with monopodial stems and 2-ranked,

crowded, leathery or fleshy Ivs. : fls. in
dense racemes from the axils of the Ivs.,

medium-sized; dorsal sepal and petals sub-
similar, lateral sepals broader, decurrent on
tlie foot of the column; labellum firmly
joined to the base of the column, obovate,
inflexed at the apex, not 3-lobed. spurred,
the spur straight or curved backwards. For
culture, see Saccolabium.

Blume (Saccoldbium giittdtum,
Lindl. *S'. prcemdrsu Hi, hindl.
S. Rheedii, Wight. S. retit-

siim, Voigt. S.Bliimei,
Lindl.). Stem stout, with
channeled Ivs. 6-20 in. long:
fls. in dense, cylindrical ra-

cemes about as long as the
Ivs., % in. across, white,
blotched with pink or violet.

June. July. Trop. India
and Malay Islands. B.M.
4108. P.S. 7, p. 92; 14;

1403.1464. B.R. 17:1443 (as

Sarcanthus gnttatus). G.C.
1845:364; II. 1:219 and 23;

573; III. 15:812. Gn. 31, p. 537. A.G. 20:317. S.H. 2,

p. 375.— Several varieties are in the trade. Var. m&jus,
Hort. Larger in all its parts. I.H. 15:545. Gn. 31, p.

69; 36, p. 230 (all as Saccolabium Blnmei, var. mapis),
Var. Holdfordiana, Hort., an old form with large ra-

cemes of waxy white fls., spotted with crimson, the lip

being also crimson. Var. glgantea, Hort., very much
like the type. Var. Dayi and var. supfirba are offered.

violacea, Reichb. f. {Saccoldbium violdeeiim, Reichb.
f. ). Lvs. 10-12 in. long: I'acemes 1 ft. or more: fls.

1 in. across, white, spotted with pale mauve; labellum
dark violet. Jan. Philippines. B.R. 33:30. -The blos-

soms are said to have a disagreeable odor. Var. Harri-
soni&num, Hort. (Saccoldbium Harrlsonidniim, Hook.).
Lvs. distichous, oblong, obliquely bifid at the apex: ra-

ceme dense, cylindrical, pendulous; fls. white, fragrant;
sepals ovate-oblong, somewhat incurved; petals nar-
rower, oblong-spatulate; labellum oblong-obovate, with
a thick blunt apiculus, saccate toward the apex; spur
blunt; disk with a single thickened line. Malay Islands.

B.M. 5433. P.S. 23:2412. The racemes grow to a
length of 2 feet.

RIBBON GRASS.
gata.

Heinrich Hasselbring.

Phalaris anmdinacea, var. varie-

RIBBON TREE. Plagianthus.

RiBES (said to have come from the German riebs, a
vernacular name for currant). Saxifragdcets. Currant
and Gooseberry. Shrubs, oftenspiny and prickly, with
simple, alternate, palmately veined lvs.: fls. 5-, rarely

4-parted, borne singly or in racemes; calyx-tube co-

herent with ovary; lobes commonly colored petals;

usually small, borne on throat of calyx, alternating

with stamens: fr. a berry, tipped with remains of

calyx. Pig. 2118. Largely North American, although
well represented in Europe, Asia and South America.
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Species GO to 70. For culture, see Currant and Goose-
berry. Cuttings of hard wood in autumn or spring;
mouud-layers in summer; new varieties by seeds. See
Thory, Monoi2:rapliie ou Histoire Naturelle du Genre
GrosseiUier; Card, "Bush-Fruits" (from which Figs.

2119, 2122, 2124-0 are taken).
Aside from domestic Currants

and Gooseberries (which see in

Vols. I and II), Ribes contains
few plants that ar« generally
prized for cultivation. The most
popular ornamental species is the
Buffalo Currant, Sibes aureum,
which is hardy and productive
everywhere. The hybrid B. Gor-
donianum is also popular for its

long clusters of bright pink flow-

ers, its vigorous habit and its

hardiness. H. sanguineum is also

fairly well known, and is hardy in the northeastern
states. There are horticultural forms with white, very
dark red, and purple flowers. Some of the species are
useful in shrubbery masses for their foliage and habit.

U18. Flower of Garden
Currant, to show struc-
ture (X 4).

INDEX TO SPECIES

albidum, 16.

album, 16.

alpinum, 11.

Americanum, 15.

atrorubens, 16.

aureum, 11, 18.

bracteosum, 13.

cereum, 19.

Chineuse, 12.

Cynosbati, 5.

faseiculatum, 12,

flore-pleno. 16.

floridurti, 15.

Gordonianum, 17
Grossularla, 4.

hybridivm, 17.

inebrianSt 19.

Lobbii, 7.

laeustre, 6.

multiflonim, 8.

nigrum, 14.

oxyaeanthoides, 3

prostratum, 9.

rotuudifolium, 2.

IN AMEKICAN TRADE.

rubrum, 10.

sanguineum,
saxatile, 11.

setosuTn, 3.

speciosum, 1.

subvestitura, 7.

tenuiflorum, 18.

triflorum, 2.

Uva-crispa, 4.

variegatum, 16.

viscosissimum, 20.

A. Stems hearing tliornR below the leaf -clusters:

branches often ivith numerous scattered prickles:
berry sometimes prickly. {Gooseberries.}

B. Fls. red and showy, 4-parted: stamens long,

exserted.

1. speciosum, Pursh. Fuchsia -flowered Goose-
BERRV. Fig. 2119. Branches covered with fine reddish
prickles and glandular-tipped hairs: thorns long, slen-

der, commonly in 3's: Ivs. small, thick, shining, par-
tially evergreen: peduncles slender, drooping, 2-4-flow-
ered: fls. showy; calyx cylindraceons, %~% in. long;
stamens exserted % in. or more beyond calyx, both
bright red: berry small, prickly, dry, few-seeded.
California. B.M. 3530. B.R. 18:1557. Gn. 31, p. 333;

34, p. 230. — The most showy member of the genus, but
not hardy in the northern states.

ciliate on margins and veins: calyx-lobt'S narrow or ob-
long, greenish or dull purplish, shorter than the sta-

mens; berry small, agreeable. Along the Alleghany
mountains. L.B.O. 11:1094 (as H. triflorum}. — Honia-
times offered by dealers in native plants.

3. oxyaeanthoides, Linn. Fig. 2120; also 92G-9,Vol. II.

Branches slender, reclined, but often crooked : thorns
single or triple, slender, very finely pointed, %-% in.

'*?>.. r^K^/^-M

2119. Ribes speciosum, the Fuchsia-flowered Goosieberry (X M)

BB. Fls. greenish or d^ill inirplish, small, 5-parted:
stamens little or not at all exserted.

c. Berry smooth.
2. rotundlEoIium, Michx. Thorns mostly single, very

short: Ivs. wedge-shaped, smooth or slightly downy,

2120. Ribes oxyaeanthoides (X M).
Parent of the American garden Gooseberries.

long, sometimes nearly wanting : Ivs. thin, roundish,
cuneate to cordate, finely pubescent, glossy when grow-
ing: calyx greenish white, smooth or pubescent with-
out; lobes oblong or obovate, thin and petal-like, equal-
ing or exceeding the stamens; petals broadly ovate or
spatulate, reaching half way to the anthers: ovary gla-

brous: berry round, perfectly smooth, but with delicate

bloom, sinall or medium, red. Swamps and low grounds,
eastern United States. B.M. 6892. B.R. 15:1237 (as

R. setositm). — Parent of the representative American
Gooseberries of gardens.

CC. Berry rough-hairy or prickly.

4. Grossularia, Linn. (i?. Uva-crispa, Linn.). Euro-
pean Gooseberry. Figs. 922-5, Vol. II. Bush stocky,
rigid: branches thick: thorns mostly triple, heavy and
thick at base, the central one %.-% in. long: Ivs. thick,

very glossy, pubescent: calyx strongly pubescent; lobes
broadly ovate, thickish, leaf-like, longer than the sta-

mens
;

petals obovate, reaching to base of anthers :

ovary pubescent or glandular: berry generally oval,
large, green, yellow-
ish green or red, mi-
nutely but roughly
pubescent, often with
glandular hairs or
prickles. Eu., north-
ern Africa and west-
ern Asia.

5. Cyn6sbati, Linn.
Fig. 2121. Thorns
commonly single,
slender, fine-pointed:
petioles and pedun-
cles pubescent and
glandular; peduncles
long, filiform: calyx-
lobes narrow, oblong,
acute, half as long as
tube: ovary glandu-
lar - hispid : berry
large, prickly or rare-
ly smooth, reddish
purple. Eastern
North America.—
Fruit edible, varia-

ble; sometimes cult, for its fruit, and worthy the atten-
tion of the plant-breeder.

6. laciistre, Poir. Swamp Gooseberry. Upright
shrub, with many slender and straight prickles, and
weak solitary or whorled thorns: Ivs. cordate, with 3-5
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2132. Ribes Lobbii. Natural size.

deeply cut or notched lobes, the stalks glandular: pe-
duncles long and filiform: fis. small, reddish, open and
the tube nearly wanting; berry small and bristly. Cold
bogs, N. Eng. to Calif. B.M. 6492. L.B.C. 9:884. -Of-
fered by dealers as a bog shrub. Intermediate between
Currants and Gooseberries. Fls. in short racemes.

7. L61)bii, Gray. Pig. 2122. Upright shrub, to 5 ft.,

the yoimg shoots glandular-pubescent, without x^rickles,

but provided with slender, mostly triple thorns: Ivs.

small (rarely 1 in. across), round-cordate, 3-5-cleft and
notched, glandular on both surfaces : peduncles droop-
ing, 1-2-fld. : fls. showy, with purple tube and reilexed
lobes, the small, erect petals white, the anthers ex-
serted: berry glandular-hairy. N. Calif, to B. C. B.M.
4931 (as B. subvestitum). G.C. II. 19:11. -Showy.

AA. Stems thornless and prickleless. (Currants.)

B. Fls. small, wide ojien, ffreenisJi white or yellowish.

c. Iji^s. iclthout resinous dots: fr. red.

8. multifldrum, Kit. Younger parts pubescent, bear-
ing glandular-tipped hairs : Ivs. glabrous above, whit-

2121. Ribes Cynosbati (X %).

ened downy beneath: racemes long, dense, pendulous:
fls. green or reddish green : fr. dark red, large as a pea.
Southeastern Europe. B.M. 2368. L.B.C. 14:1331.-
Grown for ornament.

9. prostritum, L'Her. Fetid Cukrant. Stems trail-

ing and rooting, bearing erect branches: Ivs. cordate,
o-7-lobed, the stalks long and slender: racemes erect,
bearing flatfish greenish white or greenish purple fls.

:

fr. glandular hispid, red, fetid. Cold swamps, eastern
United States and Canada. — Offered as a bog and rock-
work plant. Lvs. bright colored in the fall.

10. rilbrum, Linn. Garden Cuekant. Fig. 2123; also
Pig. 610, Vol. I. Branches thick and stocky: lvs. pu-
bescent when young, becoming glabrous : racemes droop-
ing : fls. small, yellowish green or purplish ; calyx saucer-
shaped: fr. thin-skinned, shining, bright red, yellowish
white or striped. Eu., Asia and N. Amer. R.H. 1861:
191. — Parent of all thedomestic red and white Currants,

11. alpinum, Linn. (li. saxatile, Hort., not Pall.).

Mountain Currant. Branches upright, whitish: lvs.

slightly hairy above: fls. yellowish green, dioecious,
staminate clusters 20-30-fld., pistillate clusters 5-10-fld.

:

peduncles glandular-hairy: bracts longer than pedicel
and flower: calyx flat : fr. smooth, scarlet, insipid or
sweetish. Mount.ains of Europe and the Orient. L.B.C.
15:1486. Var. aureum, Hort., has yellow foliage.

GC. Lvs. hearivtj resinous dots on the under surface:
fr. black.

12. fasciculitum, Sieb. & Zuec. Very like B. alpinum.
Plant reaching 4 ft. : fls. all green, often imperfect, the
male fls. somewhat larger than the female by reason of
the longer sepals : lvs. firmer than those of B. alpinum,
bright green, the lobes and serratures more obtuse, the
younger ones pubescent below and on the nerves but be-
coming glabrate: fr. sweetish musky, scarlet. Japan.—
Var. Chin^nse, Maxim., from N. China, with lvs. soft-

pubescent, is offered by Pranceschi. S. Calif. M.D.G.
1899:571.

13. bractedsum, Dougl. California Black Currant.
Strong, erect bush, often several feet high, glabrous or
nearly so, the young growths resinous-dotted: lvs. large
(sometimes 9 in. across, 5-7-cleft, coarsely and doubly
serrate, hairy and resinous : racemes erect or ascending,
4-8 in. long, many-fld. : fls. small, greenish or purplish:
berry Js in. in diam., black and resinous-dotted, edible.

N. Calif, to Alaska. B.M. 7419.

14. nigrum, Linn. European Black Currant. Fig.
611, Vol. I. Stem upright: branches thick, grayish: lvs.

sprinkled with minute bright yellow resinous dots be-
neath: racemes drooping, 5-10-fld. : fls. greenish white;
cal}^-tube broadly urn-shaped; lobes small, thick and
greenish : ovary and calyx pubescent and resinous-
dotted: fr. black, mawkish. Eu. and Asia. — Parent of
the domestic Black Currants.

15. Americinum, Mill. ( R. fUridum, L'Her.). Ameri-
can Black Currant. Fig. 612, Vol. I. Bush spreading:
branches slightly angular: lvs. bearing bright yellow
resinous dots, few above, many below: racemes long,
pendulous, many-fld.: fls. greenish white or yellow,

}4~% in. long ; calyx-tube bell-shaped, not resinous-
dotted; lobes large, petal-like: ovary smooth: fr. black,

resembling B. nigrum in flavor. Nova Scotia to Vir-
ginia, westward to Colorado and Manitoba.
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BB. Fl:i. large, tubular, red or ijeUow.

c. Racemes leafless.

16. sanguineum, Pursh. Red -flowered Currant.
Fig. 2124. BraiK'lies red, siiiooth

;
young parts pu-

bescent or glandular-hairy: Ivs. 2-4 in. broad, round-
cordate: racemes long, pendulous: bracts obovate, mem-
branous, as long as the pedicel: fis. pui-ple-red or rose-
colored; calyx, ovary and peduncles beset with short,

glandular-tipped hairs: fr. bluish black, rough, glandu-
lar-hairy, dry and bitterish. British Columbia, through
California and Mexico to South America. B.M. 3335.

B.R. 10:1349. Gu. 51:1110.

Var. variegELtum, "Watson. Bush low: racemes short
and dense, ascending, barely glandular: Ivs. thicker,

downy beneath.

Var. albidum, Hort. [JS. alHdum, Hort.), is a form
with whitish, dirtv vellow or yellowish red flowers and
light-colored fruit'.

' R.H. 1843:419. Gn. 51:1110 (as R.
album). Var. atrbrubens, Hort., one with dark, blood-
red flowers. Var. fldre pleno, Hort., has dark, clear
double flowers. R.H. 1845:245. G.C. U. 14:144. All the
forms of this species are worthy ornamental plants.

17. Gordonianum, Lem. A hj^brid between R. san-
guinenm and R. aure.am, intermediate in character: fls.

resemble R. sanfjuineum, but lighter: bush resembles
R. aureum, but generally fruitless. F.S. 2:165 and
plate. Gn. 51:1110 (as R. hybridum).— Of English
origin. Hardy and useful.

cc. Racemes leafy.

18. aiireum, Pursh. Missouri, Flowering, Golden
or Buffalo Currant. Fig. 2125; also Fig. 613, Vol. I.

Plant free-growing, sprouting from root: Ivs. cuneate or
truncate, smooth, shining, when very young densely cov-
ered with brown or yellow resinous beads,which disappear
with age: peduncles short, few-fld.; bracts large, leaf-

like: fls. spicy-scented, yellow and showy; calys-tube
%-'!4 in. long; petals red : fr. dark brown or black, with
bluish bloom. Mississippi valley to Rocky Mts. B.R.
2:125. —Much grown for Its yellow fragrant flowers. It

has given rise to the Crandall and some other fruit-bear-

ing sorts.

Var. tenuiEldrum, Torrey. Leaves light green, broadly
3-5-lobed: fls. usually scentless: berries amber-colored,
approaching a pale cherry-red, acidulous, without aroma.
The Pacific coast, eastward beyond the Rocky Mts.
B.R. 15:1274.

19. cereum, Dougl. Fig. 2126. Upright branching
shrub, reaching 3-4 ft., the young parts minutely pu-
bescent and more or less glutinous : Ivs. nearly orbicu-
lar to reniform, rather small (seldom more than 1 in.

across) , 3-5-lobed and crenate-toothed, waxy-dotted

:

racemes short and drooping, glandular-hairy: fls. ?^2

in. or less long, narrow tubular, white or pinkish: fr.

bright red, rather small, sometimes glandular, sweet
but mawkish. Rocky Mts. and west. B.M. 3008. B.R.
15:1263; 17:1471 (as R. ineftnani*). — Sometimes grown
for ornament,

20. viscosissimum, Pursh. Branchy, upright, to 6 ft.,

the young growths viscid: Ivs. round-cordate, 3 in, or

less wide, 3-5-lobed with obtuse doubly crenate some-
what out divisions: racemes erect, viscid: fl,s. large,
fragrant, yellowish or whitish green, the calyx -lobes not

2123. Ribes rubrum. the common Currant.

Natural size.

reflexed, the petals small and white: berry black, mostly
glandular-hairy, scarcely edible. Rocky Bits, and west.

R. acerifolium, Hort.^nibrum. — iJ. amictum, Greene. Fls.
large, showy, pui-ple. Related to Califomieum. Califoruia.
—Ji. Beatonii, Hort.^Gordonianum. —Ji. Califoi'nicutn, Hook.
& Am. Branches zigzag: fls. show^': fr. very prickly. Calif.—
R. cogndtum, Greene. Related to leptanthum. Ore.—iJ. cur-
vdtum.. Small. Related to gracile. Ga.

—

R. erythrocdrpum , Co-
^dlle & Leiberg. Trailing: related to prostratum. Ore. G.F.
10:184.-7?. frdgrans, Lodd. = R. aureum. — R. glutinbsinn,
Benth. Related to R.sangiiineum: blooms earlier: fr. large as
a Gooseberry. Pacific Coast.—i2. gracile, Michx. Fls. fragile,

finely divided: fr. good. The Gooseberry of the Phiins. Mis-
sissippi Basin.—i?. fi'wrfso7iia7iw7n. Rich. Resembles R. nignim
in fruit and odor. Hudson Bay region and northward.—
7?. leptanthum, Gray. Sturdy, rigid shiiib: Ivs. and fls. small:
berry smooth. Rocky Mts., westward.— i2. Loiuloni, Hort.=R.
Gordonianum.— 72. malvdceum^ Smith. Resembles R. sanguin-

2124.

Ribes sanguineum.

(XK).
2125. Yellow-flowering Currant—Ribes aureum (X K).
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eum, but less ornamental. Calif. Card. p. 480.—J?. Jkfenziesii,

Pursh. Extremely prickly both in plant and fruit. Calif, and
Ox'e. B.R. 33:56. —7i. Missourieyise, Hort.=R. Amerieauum.—J?.

Mogolldnicuni, Greene. Perhaps the western representative of
R. Amerieanum. New Mex.—^. odordtum, Hort.=R. aureum.
—R. subvestitum, Hook. & Arn. Related to R. Menziesii : fr.

densely glandular-hispid. Coast Ranges of Calif.—i?. viburni-
fdlium. Gray. Lvs. scarcely lobed, resinous-dotted with pecu-
liar pebbled, leathery appearance. Lower Calif.— 72. Watsonid-
num, Koehne. The western representative of R. Cyuosbati.
Washington. y'reb W. Card.

2125. Ribes cereum (X %.

RtCCIA {P. F. Ricci, Italian nobleman, patron of the
botanist Micheli). Rlccldcem. JRiccia fluitans, Linn.,
is one of the few flowerless or eryptogamous plants in
cultivation aside from the ferns, mushrooms and se-

laginellas. It is cultivated by one specialist in aquatics
presumably for the benefit of students of botany. It is

not generally advertised among aquarium plants. In
this family of plants the plant-body is a thallus (i. e., a
green, flatfish body not differentiated into root, stem
and leaves). The thallus of Riccia spreads out in green
patches which are at first radiately divided, and the
center of the plant often decays quickly. R, fluitans is

distinguished from other species by the linear, dichot-
omous, floating thallus, with the capsule protubei'aut
from the lower surface. For full de.scription, see Gray's
Manual.

RICE. See Oryza.

RICE FLOWER. PlmeHa.

RICE, MOUNTAIN. Oryzopsis.

RICE PAPER. The Chinese rice paper is made from
Fat.^ia Japonicit , which seA.

RICHARDIA (L. C. Richard, 1754-1821, French
botanist). Ardceie. Calla Lily. Perennial herbs
with many long-petioled leaves from a thick rhizome:
peduncles appearing with the leaves: petioles spongy,
often bristly below ; blade sagittate or lanceolate,
the numerous primary and secondary nerves es-
ciirreut: peduncle as long or longer than the leaves;
spathe large, open, with a flaring, pointed, recurved
tip: spadix staminate above and pistillate below (Fig.

2127). Differs from Peltaudra in floral characters. So.
Africa. Species 10-12. See Gn. 46:4-46; R.B. 23:13.
Engler, DC. Monogr. Phaner, vol. 2. The true Calla
is not of this genus; see Calla. For the Black Calla,

see Ar^im.
When grown for the flowers only, Richardias may be

planted out permanently'' on a bench, using very rich
soil and giving an abundance of water while growing.
They may be kept growing continually or given a sea-
son of rest as desired. Plants in pots are usually
started late in summer from dry tubers. The species
having yellow and pink spathes seem to do best when
grown without a resting period.

A. Leaves lanceolate.

Rehmanni, Engler. Pink or Rose Calla. Dwarf
perennial: lvs. lanceolate: spathes about 4 in. long,
erect, trumpet-shaped, with a caudate tip 1 inch long.
B.M. 74.36. — In Natal the spathes are said to be dull
rose without, rose-purple within, with a dark crimson
blotch at the base inside. In cultivation the spathes are
white, with a faint rose tinge to tlie back and margins.

AA. -Leaves sagittate or cordate.

B. Foliage spotted.

albo-maculata. Hook. Spotted Calla. Fig. 2128.
Petioles short ; bUide 12-18 in. long, white-spotted all
over, hastate, three to four times longer than broad,
acute, the basal lobes widely spreading, triangular, ob-
tuse or acute, .3-4 in. long: spathe trumpet-shaped, 4-5
in. long, 2 in. wide, dull creamy yellow with a blotch
of crimson at the base. B.M. 1540. I.H. 7:255. F.S.

21:2258. -Will stand intheopen
with good protection for the
roots. Not of much value ex-
cept in botanical collections.

N61soni, Hort. Allied to i?.

albo inaculata : very vigorous
and floriferous, reaching 3-4 ft.,

the scape overtopping the foli-

age: lvs. sagittate, bright green,
sprinkled with pellucid dots or
spots, as in J?. ElUottiana

:

spathe scarcely spreading, the
limb short, very pale yellow
with a purple blotch at the bot-
tom.— One of the most recent
species,

melanoleilca, Hook. f. Black-
throated Calla. Scape and petioles bristly below:
lvs. 6-12 in. long, hastate-ovate-acuminate, the basal
lobes obtuse, marked all over with oblong, white, trans-
lucent spots: spathe pale straw-colored, widely flaring

and open from the base, the margins and cuspidate tip

recurving, with an ample black-purple spot at the base
within. Natal, 1868. B.M. 5765.

EUiottiana, Knight [Calla ElUottidna, Hort.). Gol-
den Calla. Petiole mottled; blade light green, with a

few white or translucent spots, broadly sagittate, with
undulate margins, about as large as those of i?. Afri-
cana : spathe a rich lustrous yellow, lasting about two
weeks, becoming greenish with age. Tuber proliferous.
S.Africa, 1890. Gn. 46:989.

BB. Foliage wltJiout spots.

c. Base of the leaf-blade cordate.

Afric&nat Kunth {Cdlla ^thiopica, Linn. R. u^tliib-

pica, Hort.). CojruON Calla. Lily-of-the-Nile. Fig

2127. Common Calla Lily— Richardia Africana (X 3^).

Left-hand specimen shows the spadix, the spathe being removed.
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2127. Blade about twice as long us wide, cuspidate at

the apex, cordate-sagittate at the base, both leaves ami
spathes varying greatly in size: spathe li-lO in. long,

white, creamy inside at the base, flaring outwards and
narrowing to a cuspidate tip. S. Africa. B.M. 8H2. Gn.
33:054. — Fragrant. Sports with double and triple spathes
often occur. A.F. b:S'^. Gu. 4G, p. U7. See Fig. 2129.

Var. n&na comp6,cta, Hort. (_ff. nrtna compdcta,
Hort.). Little Gem. Fig. 2130. Like the type, but
only 12-16 in. high: spathes 3-4 in. long. Var. Devoni-
^nsis, Hort. (R. Vcvoni^nsis, Hort.). Dwarf; freer
bloomer than Little Gem, and more fragrant.
There are many forms of the Calla Lily in cultivation,

a number of which have received Latin names. Some
of these horticultural names are: candidissima, spathe
large, pure white; g"igant6a, plant very large; Gode-
freyS-na, dwarf, white; grandiflora, spathe large.

F6ntlandii, Whyte. Erect perennial: Ivs. ovate-cor-
date, acuminate -caudate, with an open sinus, basal
lobes rounded: midrib thick: spathe golden yellow,
broadly trumpet-shaped, its lower margins convolute
one third, flaring above, the subulate tip abruptly re-

curved, margins recurved, slightly warty and with a
black-purple blotch at the base within. Basutoland, S.

Afr. B.M. 7397. -Hooker writes (in B.M. 7397) that
"jB. Pentlaudli is much the largest-leaved species, and
is the only one with a deeply gamboge yellow spathe
within, which is much the largest and broadest of any."
First flowered in 1892 by R. Whyte, Pentland House
(Lee, England).

cc. Base of the leaf-Wade hastate.

hast&ta, Hook. f. [JR. I/ufwychei, N. E. Br.). Pride
OF THE Congo. Yellow Calla. Petioles bristly below:
blades dull green, hastate-ovate, twice longer than wide,
rather flaccid, 8-16 in. long, cuspidate at the apex, basal
lobes separated by a narrow sinus: spathe cup-shaped,
5 in. long (with a tail 1 in. long), greenish yellow, the

tate, bright Kreen, and somewhat exceeding the scape; spathe
short anti rather open, oreaniy white with a black or purple
throat. S, Afr. Distributed by Mjix Leiehtlin (Germ;my) in
1898. There lire hybrids of this and R. EUiottiana.

—

R. anaiisti-

loba, Schott. Leaf-blade hastate, narrow, the basal lobes one-

2128. Richardia albo-maculata (X 1-5).

tip erect, black-purple at the base within, the lateral

nerves usually rather prominent above. B.M. 5176.

Gn. 18:262.

li. A(}lami, Hort. Leichtlin. Strong-growing, with Ivs. Siigit-

97

2129. Calla with double spathe (X %).

fourth the length of the apical one. 20 in. long, 3 in. wide at the
base: peduncle 4-4% ft. long. Angola.

—

R. aurata, Hort., said
to be a hybrid of hastata and albo-maculata, but better regarded
as a variety of hastata: leaves spotted; spathes large, yellow.
Said to be a hybrid of R. albo-maculata and R. hastata.—"i^.
sxiffusa. A distinct dwarf-habited plant with a creamy white
spathe, the base in the inside of a rich violet-purple shade. It
is apparently a plant of good constitution." Gn. 55, p. 317.

Jared G. Smith.

Culture of Ca lias. — Richardia Africana has been
known for generations as the Calla Lily. Though often
grown as a window plant, it is very unsuitable and sel-

dom blooms under house treatment. When grown for
winter flowers, it is customary to give the roots a rest
during summer time. They may be dried and stored if

necessary. It is in this condition that we get Cali-

fornian Callas. It is the opinion of the writer that
summer-resting would be the best treatment for those
grown as house plants, as well-grown dried roots are
more likely to bloom. But rest must be enforced, for
Callas will grow all the year round, increasing in size
and numbers when planted out. We always get the
largest blooms from summer-grown plants. They are
taken up in the autumn, given good loam and plenty ojf

root-room, with a liberal allowance of liquid fertilizer

when well established. They thrive best under good
light, and in a minimum temperattire of 55°.

There are several varieties, all differing only in size,

from those which grow six feet to "Little Gem"— one
foot. Some are said to be more odorous than others,
though all are fragrant. Besides being invaluable pot-
plants, they can be used with good effect in indoor
winter gardens, growing luxuriantly when partly sub-
merged; and also in "bog" gardens, and on the margins
of ponds, to give subtropical effects.

B. ElUoftiana, although introduced to cultivation
about ten years ago, is yet rare. It is undoubtedly an
acquisition. It is a South African species, aboiit which
we know comparatively little. From what scraps of in-

formation we have gathered regarding it from time to
time, we conclude it is rather an upland species, and
our experience with it would indicate that frost may
occasionally visit its habitat, or at least that it will

endure a lower temperature than Richardia Africana
and succeed. When introduced, we thought it diffi-

cult to grow. It was first grown in this country by
William Robinson, gardener to F. L. Ames, North
Easton, Mass., Mr. Harris, gardener to H. H. Hunne-
well, Wellesley, Mass., and Mr. Joseph Tailby, of
Wellesley. The last named is a commercial grower,
who looked upon his importation as an investment.
Tlie Imlbs (corms or roots) wei'e expensive, — a guinea
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or thereabouts— and about as big as marbles. Mr. Tailby
now has bushels of them, and some as large as turnips,
— anyway, four inches in diameter. Tailby's experience
is interesting and it may be valuable to the reader.
He came near losing his whole stock b}^ cutting out the
eyes, with the object of getting separate plants. There
bad been no sign of natural division, nor has there
since; though Mr. Tailby is still of the opinion that by
proper manipulation thej' may be increased by division,
as we now do potatoes, but the wounds must be given
time to heal over. The roots are kept over in a cellar

at a temperature of 45° F., or thereabouts, until April,
when they will show signs of starting. They should be
potted then, but kept rather dry until the roots develop.
The pots will be fairly well filled with roots before
much growth shows, and we can keep them under
benches in a cool house, or even in the cellar, for two
weeks after potting. With the roots well started, they
come along quickly, coming into bloom in 10-12 weeks.
A good bright, intermediate house suits them best, and
some liquid fertilizer will help them when the flo^ve^-

stems appear. The blooms last a long time, opening
greenish yellow, turning to pure orange-yellow, and
finally green when aging. Seeds are formed plenti-
fully; and by these, though slow, is yet the suicst and
quickest method of propagation. During the ripening

period of seeds, they
must have the very best
attention. They usually
do not become thor-
oughly ri pened until
August. Pot-grown
plants are better stored
in pots. The whole
culture is easy when we
know it.

Seeds germinate
quickly. Those sown in

November come up
strong, but the plantlets
are difficnlt to handle and
liable to go off when very
young. It is the safest
way to let them stay in

the seed -boxes, ripen
there, and plant them
farther apart next sea-

son. This is what we
have been doing and we
cannot complain of the
results. Tailby has sown
seeds outdoors with very
gratifying results. Al-

most a year is gained in this way. as the roots (or bulbs)

are considerably larger than box-grown seedlings. Older
roots held over until settled weather, and, planted like

potatoes, bloomed freely all summer, making fine roots;

they were green when cut by frost in October, but
hardly ripening seeds. To do this takes a longer sea-

son, and the plants must be started indoors.

T. D. Hatfield.
'The Bichardia in California. — la considering the

Calla in California, it is necessary to treat it under
two general heads: first, as an ornament; and second,
as an article of commerce. The popular and growing
demand for Calla bulbs (or tubers) speaks much for

the plant as an ornamental. Many, indeed, are the

uses to which it is put. It is, perhaps, most commonly
used as a belt along fences, and not infrequently as a

hedge between two properties; or nearly as often is

found along one side of a house in a long, narrow bed.

For effective planting it is much in demand for group-
ing around hydrants and unsightly ob.iects in damp
places, at watersides; sometimes as a border around a

fish or lily pond, oftentimes growing in bunches or masses
in the water itself; or massed on a slope near water;
mixed with other tropical vegetation; or as a border to

tropical jungles; and very effective, indeed, is it in the

lower tiers of basins around a large fountain with
Myriophyllum hanging down from the base of the

Callas. For all of these purposes the foliage is of even
more importance than the flowers. As it grows luxu-

riantly here in almost any location, it is very seldom

2130. Richardia Africana,

Little Gem (XK).

seen as a pot-plant either in the dwelling or on sale at
the nurseries. In the most favored places only is it en-
tirely secure from the frost, though the damage to it from
this source is not serious in or around Los Angeles.
Though doing fairly well in the full sun, our summer
climate is too dry for it to attain its greatest beauty
and luxuriance wholly without protection, and it may
therefore only be seen in perfection when grown in par-
tial shade. A good supply of water and manure is also
an important factor in its proper development.
The spathe is subject to many variations in form, both

in size and shape, some being long, rather narrow, and
pointed, ending in a decidedly recurved awn, while oth-
ers are nearly circular, with the sharp point almost want-
ing and standing upright the same as the balance of
spathe. It frequently happens that the spathe is double
and even triple, sometimes in its entirety but often only
partially so. In the latter case it often assumes some
very strange forms. The spadix is not so variable and
seldom departs from the type, though an occasional
double or abnormal spadix is found. Other species or
varieties than i2. Africana are found, but sparsely in

California gardens, the most common ones being the
spotted-leaved and the dwarf form known as the Little

Gem.
Commercially, the growing of the bulbs for eastern

and foreign markets is a sure source of revenue, and is

carried on extensively throughout southern California.

The local market for the so-called flowers is of course
limited, but if grown in a practically frostless belt, the
blooms will more than pay for the cultivation of the
Avinter field, as in that season of the year flowers of all

kinds are scarce. The average retail price for good
blooms in midwinter is 50 cents per dozen; the whole-
sale price about $1 per 100. Bulbs at retail cost about
one-half, or even less, what they do in the East. Our
commercial growers get at present (January, 1901), $25
to $60 per 1,000, according to size, the market calling
for tubers 114 to 3)4 inches in diameter. Larger sizes

are quoted as "fancy" and command extra prices.

Though they can be grown in almost any soil with some
success, a free, cool, blackish loam is best, and they do
not thrive in a hot, gravelly or stony soil. The lands
near the coast, where swept by the cooling sea breeze,

are productive of the best results, both in bloom and
tuber. Land containing suiHcient alkali to prevent the
growth of many common crops will produce good
Callas if other requirements are present. In field plant-

ing it is much better to put in small bulbs about 4 inches
apart than to sow the offsets promiscuously in the row;
when the sets are thus sown, they should be taken
up the following year and the small bulbs properly
planted. Offsets sown as above and left 4-G years (the

usual time for a good crop) have never produced satis-

factory results. No pest seriously attacks foliage or

bloom, but in dry years more especially, the common
sow-bug eats into the tubers very seriously and receives

considerable assistance from millipedes. Both these

pests are quite a nuisance to the California nurseryman
and gardener. The much-photographed "Acres of Callas

in Bloom," so familiar to visitors and much used to

illustrate articles on California, fancy stationery, etc.,

was grown by Capt. M. E. Walker, of Los Angeles, to

whom the writer is indebted for many of the leading

facts in this article regarding the

culture of the Calla for the gene-
ral market.

Ernest Braunton.

KIClNTJS (Latin name, from
the resemblance of the seeds to

certain insects). Ji]uphorhi(tct(p.

Herbaceous or becoming tree-

like in the tropics, glabrous; Ivs.

large, alternate, peltate, palmate-
ly 7- to many-lobed, the lobes

serrate, monoecious: fls. without
petals or disk, in terminal and ap-

parently lateral racemes, large

for the order: the upper short-

pedicelled or sessile and stami-
nate; calyx 3-5-parted, valvate;

stamens manv, erect in the bud.

2131.

Fruit of Castor Bean,
showinE the seeds
inside.

Natural size.
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filaments much branched, each with very many anthers;
rudiment of pistil none: the lower tls. Iong:er pedicelled,

pistillate; sepals very deciduous; styles 3, plumose: cap-
sule 3-loculed, '5-seeded, explosively separating into 2-

valved coccae when ripe: seeds ovoid, with a large ca-

coty-

2132. Ricinus communis.

runcle, crustaceous testa and fleshy, oily albumen
ledons broad.
A great many forms are known, many of which have

been distinguished as species by some, but most botan-
ists follow Miiller (DeCaudoUe's Prodromus, vol. 15,

part 2:1061, 1866), in referring them all to varieties of
the one species, J?, commioiis, Linn., in which the fol-

lowing, listed as species in the American trade, may
doubtless be placed: i2. Africd,nus, Borhonihisis, Cam-
bodg^nsis, co&riileiis, Gibsoni, giganteiis. macrocdrjnis,
inacrophyllus, Obermanni, Philippinensis , sanguineus,
spectdbilis, tricolor^ Zanzibar^nsis. See Vilmorin, Blu-
mengartnerei, p. 903 (1896).

communis, Linn. Castor Bean. Castor Oil Plant.
Palma Christi. Pigs. 2131-3. Half-hardy annual, 3-15
ft. high in the central United States, 30-40
ft. in the tropics. The large handsome leaves
(6 in.-23^ ft.) and stems bright green to dark
red: capsules prickly or smooth. July to
frost. Probably originally from Africa or In-
dia, now scattered widely and naturalized in
all tropical lands. B.M. 2209. -Cultivated in
most tropical and temperate countries from
the earliest times, for the oil of the seeds
(castor oil, Oleum Hicini) used in medicine
and in the arts, and in some places as a food-
dressing oil. The seeds contain a poisonous /V

stems nearly black. Var. Gibsoni, Hort. Dwarf, 5 ft.,

Ivs. bronzy purplish. Var. lividus, Jacq. (It. sanguin-
eus, Hort. R. Obermanni, Hort.) Slender; stem and
fruit blood-red, 8 ft. R.H. 7:182,183. Var. Borbom§iisls,
liort. Fifteen feet, Ivs. large, shining, green or reddish.
Var. Zanzlbar^nsis, Hort. A recent introduction of large
size with enormous various colored Ivs. and very large
flat seeds. A.G. 16:383. l.H. 41:100,

J. B. S. Norton.

KIGIDfiLLA (Latin, somewhat rigid; referring to the
pedicels, which after the petals fall become erect and
stiff). Iridctcem. A genus of 3 species of Mexican half-
hardy bulbous plants allied to the well-known Tigridias
and distinguished by the inner perianth - segments;
these are inconspicuous in Rigidella, being very small,
ovate and erect, while in Tigridia they are larger, fiddle-

shaped and spreading. Lvs. broad, plicate, with chan-
neled petiole; fls. fugitive, bi-ightred, pedicelled; peri-
anth-tube none; segments very unequal, outer oblong,
eonnivent in a cup in the lower third, then spreading or
reflesed; inner very small, erect, ovate, with a narrow
claw. Baker's Iridese, Baker, p. 70.

immaculata, Herb. Stem 2-3 ft. long, forked: lower
lvs. l>o-2 in. long including petiole: fls. bright crim-
son, not marked with black. B.R. 27:68. F.S. 5:502;
21:2215 (fls. brick-red). p_ -^^ Barclay.

RIVINA (A. Q. Rivinus, professor of botany, etc.,

at Liepzig, 1691-1725). Phytolaccacem. A genus of 2 or
3 species of shrubs with herbaceous branches bearing
usually axillary racemes of small flowers, followed by
red berries the size of peas. Lvs. ovate, ovate-lanceo-
late or cordate-ovate: perianth-segments 4, small, equal;
stamens 4-8; style short; stigma capitate. The species
are natives of tropical America. The following makes
a good pot-plant for a warm greenhouse, and it is also

useful for growing as a summer annual in the open.

Mmilis, Linn. Rouge Plant. Fig. 2134. Stem with
spreading branches, M-2 ft. high: lvs. 1-3 in. long:
racemes slender, pendulous, many-fld., as long as the
lvs.: fls. white, 1-134 lines long: calyx pale rose: fr.

1-lJ^ lines long; S. Florida. B.M. 1781. V. 5:75.
S.H. 2:111. Gn. 22, p. 68 (as JR. Icevis).

F. W. Barclay.

ROAN or ROWAN. Sorhus Aueujjaria.

ROBfNIA (in honor of the two early French botanists
Robin). Leguminbs<p,. Trees or shrubs, with odd-pin-
nate leaves and often spines for stipiiles: Ifts. stipel-

late: fls. in drooping axillary racemes : fr. a 2-valved
pod or legume, with several bean-like seeds. A genus
of plants of much merit for ornamental planting, and
in one case for its enduring timber. All are of rapid
growth when young, reaching effective stages in a short
time. The facility with which they increase, both by
seed and by suckers, is sometimes a disadvantage. Va-
rieties are propagated by cuttings or by grafting. The

»-.7^^^

principle. Also mtich used as a decorative
plant sinfjly or in bed centers, giving a rich
tropical effect. Of rapid growth in any rich
soil. The seeds may be planted in May where
they are to grow, or sown singly in pots in
earl}' spring and afterwards transplanted.
The species varies greatly in size and in the
form and size of the capsule, the form, size
and color of the seeds and color and glau-
cosity of the stem and leaves. The follow-
ing are some of the principal varieties : Var.
Gambodg^nsis, Hort. Lvs. darii colored;

'^^^ W^f '^>^'>X

S'e-'^" % (^ #^
>.

^^

2133. Clump of Ricinus communis.
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beauty of H. Psendacacla was early recognized and it

was extensively planted, but the attacks of the borer
have caused great loss and checked the planting of a
beautiful tree.

2134. Rivina humilis (X H)- (See page 1537.)

Pseudacacia, Linn. Locust. False Acacia. Black
Locust. Fig. 21^5. This species is the largest of the

genus, growing to a height of 80 ft. Lfts. short-stalked,

9-19, 1-2 in. long, oval or ovate, smooth, often emargi-
nate or mucronate: bark on young wood l)rown and
glandular; stipules glandular, enlarging witli age and
becoming strong thorns on the 2-year-old wood : tls.

white and fragrant, in drooping racemes: fr. a broad,

brown, many-seeded pod or legume. May, June. East-
ern N. A.—Wood very lasting, and adapted to many uses.

Many varieties of this species are in cultivation, the
following being sold in this country: atirea, Hort. , has
pale yellow Ivs.; bella-rosea, Hort., rose-colored fls.,

and is probably a hybrid of S. Pnendacaoia and R. vis-

cosa; var. inlrmis, DC'., is a thornless variety, with
large dark foliage; bullata, Hort., is much like Bessoni-
ana (below), but more compact; Decaisneana, Carr., is a

form with handsome rose-tinted fls, R.H. 180:1:1.51. F.S.
19:2027. I.H. 12:427. Gn. 34, p. 174; spectabilis, Du
Mont Cour., is a strong-growing thornless var.; mono-
phylla, Pelz. & Kirchn., is the ISingle-leaf Locust, and of

this there is a slightly pendulous sub-var.; pendula,
Loud., is a form with broad, spreading, somewhat
drooping br.anches ; semperJIorens, Hort., is said to

flower throughout the suunner; vars. gl6bula, stricta

and mimossefolia are horticultural forms, which are suf-

ficiently described by their names; pyramidilis, Pelz.

ife Kirchn., is a distinct narrow-growing form; umbra-
culifera, DC. Umbrella Locust. Thornless, the gla-

brous branches densely crowded : lfts. ovate. Vars.
rubra, stricta and Bessotnana are forms of this. Very
distinct.

hispida, Linn. Rose Acacia. Fig. 21.3G. A shrub 2-

8 ft. high, all parts of the plant except the fls. bristly

or hairy: lfts. 9-13: racemes loose: fls. on long pedi-

cels, rose color. May, June. Va. to Ga., in mountains.
B.M. 311. Gn. .34, p. 17.5. —Like the next species, it

spreads from the root and should be planted wliere it will

not interfere with other plants. Seldom matures seed.

viscdsa, Vent. Clammy Locust. A small tree, rarely
growing to the height of 30—40 ft.: shoots, petioles
and seed -pods covered with viscid -glandular hairs;
lfts. 11-25; fls. in a short and usually rather erect ra-

ceme, rose color. June. Va. to Ga., in mountains. S.S.
3:115. B.M. 560. -The var. bella-rosea.Nich., is i?.J'seHd-
arftcia, var. beUa-rosea.

Neo-Mexicana, Gray. A shrub 5 or C ft. high, with
stout stipular prickles : peduncle, raceme and calyx
glandular-hairv : fls. in drooping axillary racemes, rose
color. Southwestern N. Amer. S.S. 3:114. Gt. 41:1385.

li. Kclseyi is "a new species discovered and iutrodneed in
1901. by Harlan P. Kelsey. The bark much resembles R. Psend-
acicia.Jand the plant is sparingly pubescent. It is a comp.act
shi-ub of distinct liabit." John F. Cowell.

KOBIN'S PLANTAIN, Eriyeron helUdifolms.

KOCAMBOLE {Allium Scorodoprastim, Linn.), is a
humble member of the onion tribe, the underground
bulbs of wliich are used abroad like garlic, known in
America amongst the Canadian French. The plant is a
hardy perennial, with a stem that is twisted spirally above
and bears at the top an umbel of flowers, some or all of
which are changed to bulblets. The presence of these
bulblets distinguishes the pl.-mt from garlic. The spe-
cies can be propagated by the bulblets, but quicker re-

sults are secured from the cloves of the underground
bulbs. In mild climates, the bulbs should be planted in
autumn or not later than February ; in cold climates,
plant in spring. In the autumn when the leaves decaj^
the bulbs are lifted, dried in the sun, and stored.
Rocambole is a native of Europe, the Caucasus region

and Syria. It has flat or keeled leaves, short spathe,
bell-shaped, 6-parted perianth, and the 3 inner stamens
broader than the rest, 3-cleft, and not longer than the
perianth. It is a perennial plant. Good seeds are
rarely produced.

ROCCAKDIA. Consult Eelipterum.

ROCHEA (de la Roche, French botanist). Crassu-
Idcefp. A genus of 4 species of succulent plants from
S. Africa, with opposite, oblong-ovate or lanceolate Ivs.

and fls. in terminal, few-to many-fld. heads. For generic
characters, see Cnissula. The best species is i?. coc-

cinea. The following points concerning its culture are
condensed from Gn. 46, p. 3G0: This species en,"ioys an
abundance of light and sun-heat, and needs to have its

wood thoroughly ripened in the autumn to insure a dis-

play of bloom. If small plants can be procured they
should be nipped about February 1. If a few leaves are
removed, after the top is pinched out, shoots wuU start

more evenly. After pinching, the plants are put into

considerably larger pots, a peaty .soil being generally
used and good drainage given. They should be given a
night temperature of 50°, day temperature of 75-80°

in sunshine, with plenty of atmospheric moisture until

the new growths are freely produced, when they should

2135. Robinia Pseudacacia (X %).

be inured to more air. A shading of the glass may be
necessary in summer, or the plants may be placed in a

sheltered position outside. About August, when the
plants have made as much growth as can be ripened
that season, they may be placed in a warm, dry, sunny
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place to induce perfect and early maturity. Dnring
winter tlie plants may be kept in a sunny frame or cool,

light greenhouse, with only sufficient water to prevent
shriveling.

A. Clusters usually 2-nowered.

jasmlnea, DC. {Crdssula jas'mhiea,'KeY-(ji&^\), Stem
herbaceous, 4-12 in. high, decumbent, branched, flower-

ing part erect: Ivs. fleshy, oblong-oval, K-M in. long,

2136.

Rose Acacia

—

Robinia hisptda

(XH.)

1-2 lines wide: fls. white, tinted with, crimson, sessile,

not fragrant, 1% in. long. B.M. 2178. -Hybrids with R.
coccinea are figured in A.F. 5:433.

AA. Clusters many-flowered.

coccinea, DC. (Kalosdnthes coccinea,'H.aw. Crdssula
coccinea, Linu.). Plant robust, shrubby, 1-2 ft. high:
Ivs. very closely imbricated, 1-1>2 in. x %-l in.: fls.

bright scarlet, lK-2 in. long, fragrant, borne in sum-
mer. Cape. Gn. 46, p. 300. B.M. 495.

11. falcdia, DC. See Crassiila falcata. p^ y^^ Barclay.

KOCE-BKAKE. See Cryptogram ma.

ROCE-CRESS. Arahis.

ROCE GARDENS. Figs. 2137-40. Nature in time will

make a garden even on the unbroken surface of a rock,

by clothing it with lichens, algte and mosses of many
exquisite forms having much variety and often striking
brilliancy in coloring. If there are soil-filled cracks and
pockets then ferns and flowering plants will find a place.

At low elevations, however, these flowering rock-plants
are comparatively few, for soil accumulates rapidly and
strong-growing herbs, shrubs and trees, aided by favor-
able climatic conditions, soon cover the rock surface or
furnish so dense a shade that only mosses, lichens and
ferns will thrive.

The ideal rock or alpine gardens are within that region
on mountain summits between the limits of tree growth
and the edge of perpetual snow, and in the cori'espond-
ing regions toward the poles, where the plants are pro-
tected from the rigors of a long winter by blankets of
snow and are quickened into a short period of rapid
growth by a comparatively low summer temperature.
Here, where there are deep, cool, moist rock crevices
and pockets filled with fragments of broken stone and
porous decayed vegetable matter, are the favorable con-
ditions wherein the real alpine plants can multiply their
neat and dainty cushions, tufts and rosettes of dense
and matted foliage and their abundance of exquisitely
formed and brilliantly colored flowers. A successfully
grown collection of these plants in contrast with ordi-
nary garden flowers would be like a collection of cut
gems as compared with one of rough minerals and
rocks, for they have an exquisiteness of finish and
depth of coloring that gives them as unique a place in
the vegetable kingdom as they have in the plan of na-
ture. Surely there are men and women who, if they
knew these plants well, would be fired with an ambition
to excel in their cultivation; and in so doing they may
enter a comparatively untrodden path if they will liinit

their work chiefly to tbe alpines of this continent. They

are represented in the New England mountain region
by such species as Arena) ia GranhnnJicd , Loi.sricifria

procunibeits, Sileue acaulis, l>iii/irn.'</a JjHpponU-a,
Arctostaphylos alpina, Vacciniutu ca'spitosittn , ISaxi-
fraga rivularis, Veronica alpina, Geum- radiatum,
var. Peclcii, Sihhaldia procumltens, Rhododendron
Lapponicumj Bryaufhus Utxifolia, Primula farinosa,
Saxifraga opposUifolin , Aizoon and aizoides, Aster
VolypUyllus and Woodsla glabella-^ and in the Rocky
Mountains and Pacific Coast Ranges hy Erigeron tuii-

florits, lanatus and U7'sinns, ActineUa Brandegei and
f/riindinora, Artemisia borealis, scopulorum and al-

pina, Senecio Soldanella, Fremontii, pe~
trmuSj uniflorus and wernerimfolius, Crepis
nana, Campanula uniflora, Primula: Parryi
and suffruticosu, Audrosace Chamo'jasme and
s eptentrionalis , Gentlana prostrata, frig Ida,
JVewberryi, Parryi and simjjlex, Phlox hry-
oides and ecesjyifosa, Polemonium confertum,
Oassiope JlerfcHsia ua, Bry a nth us Breiceri,
Draba strtpt'narjHf, Parryi and nudicaulis,
Arabis Lyallii and pltttyspt^rma, Smetowskia
ralcycina . Lychnis montana &nd Kingii, Ca-
hindrinia pygmceat Claytenia megarrhiza,
Spraguea umbellata, Dryas octopetala, Geum
Rossii, Saxifraga chrysantha and bryophora,

Cysopteris alpina, Aplopappus pygnueus, Lyallii and
acaulis, Omphalodes nana , var. aretioides, Chionophila
Jamesii, etc. (Not all of these names are accounted for
in this work. They may be found in the Current Man-
uals of North American Plants.)

The uncultivated American plants in this class are quite
as numerous and attractive as are the European species
that have been long cultivated there. Here alpines have
been but little cultivated. A very few easily grown
European kinds, like Aubrietia deltoidea, Achillea to-

7n€ntosa, Campanula Carpatica and A rabis albida ,

are offered by American nurserymen and cultivated in
the open border. On a few private places small rock
gardens have been established, or advantage has been
taken of favorable local conditions to cultivate some
additional species, and in one or more botanic gardens
considerable collections have been at times maintained,
chiefly in frames, (renerally what have passed for rock
gardens have been rockeries—mere piles of cobbles
raised from the surface of turf or piled against dry
bank'^ in such a manner as rapidlv to di'^perse instead
of slowl} consei\e all soil moisture Even the most

14 ^ i^^i"-- ^

a^^jEff^'i^

2137. A rockery bordering a lawn.

self-assertive weed fails to thrive in such a garden. A
little better than this was the rock garden at the
World's Fair, in which was the alpine plant exhibit

of the Royal Botanic Garden of Berlin, comprising 103
species, of which only 23 were alive in August.

In general, we have a smaller rainfall, less humidity
and a larger proportion of sunny days than in England,
to which we must look for the best instruction in the
cultivation of alpine plants. This must be regarded in
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the arrangement of our rock gardens. Every precau-
tion should be taken to secure the full advantage of
rainfall and any natural water supply, and there should
also be a liberal and constant artiticial water supply. It

must be kept in mind, too, that at low elevations the
long, hot summers do not allow the period of rest that
such plants require. This conditiou must be met by de-
vices, methods and locations that will retard the growth
in spring, check it at an early period in autumn, and
keep the plants fully dormant in winter, such as
shade, mulching, and, in the case of particularly diffi-

cult plaDts, the protection of frames. It is essential
that conditions be provided that will enable the roots to
extend for a long distance, often many feet, in narrow
crevices and pockets between rocks to depths where
there is a uniform temperature and uniform moisture
supplied bj' movinic water, for frequent freezing and

2133. A pocket in the rocks.

thawing and stagnant water are fatal. These cavi-

ties should be filled with such loose material as frag-

ments of rock mixed with decayed vegetable matter,
without manure, and arranged to provide for the free

passage of hair-like roots, for perfect drainage and the
free access of air. To provide these unusual conditions
on the average private place in a large way would be so
difScnlt and so expensive that it is not to be recom-
mended. A small collection comprising a few easily cul-
tivated alpines and the similar rock plauts referred to in

a later paragraph may, however, be successfully grown
on reconstructed stone walls, on ledges, in small rock
gardens and in the open borders of almost any country or
city place. Persons who desire to cultivate a large col-

lection of true alpines should seek a situation where
favorable natural or existing conditions can be taken
advantage of. Such locations are likely to be found at

the seashore and in rocky and hilly regions— such re-

gions, for example, as are selected by many people for
summer homes. A ledge, a natural mass of boulders
or an abandoned quarry will often provide them.
Pockets and crevices of ledges can be cleared of unsuit-
able material, and if they are not deep enough to hold
moisture and have an equable temperature their depth
may be increased by the judicious use of wedges, bars
and explosives. Boulders can be arranged in such a
manner as to secure suitable deep pockets and crevices
of soil, springs can be diverted to supply a constant
flow of water, underground pipes can be carried from
an artificial source of supply to various points where
conditions require them. However favorable the condi-
tions are, it will be found that much can be done to

advantage in different localities to meet the special re-

quirements of different groups of plants. In such work,
however, it should be kept constantly in mind that there
are plants that will grow in all sorts of surroundings,
and that it will often be much better to seek such as are

adapted to existing conditions than to go to the ex-
pense of radically modifying such arrangements.

If an artificial rockery is to be constructed, it should
be borne in mind that it is not for the purpose of dis-
playing a collection of curious rocks fantastically ar-
ranged, but to provide a place for growing a class of
plants that cannot be as well grown elsewhere. It would
be better never to think of securing mountain, valley
and rock efi'ects in the disposition of the material to be
used, but only to think of providing many varied con-
ditions and situations as regards exposure to sun and
shade, depth of pockets and crevices, the character and
depth of soils, subterranean and surface water supply,
and whether it be permanent or fluctuating. In select-
ing and arranging the rocks freshly broken raw faces
should not be exposed, but rather such faces as are
already covered with a growth of lichens for sunny

places and with mosses for shady spots.
To take full advantage of surface water,
pockets and crevices should have a decid-
edly downward direction from the exposed
surface and not be sheltered by over-
hanging rock. That this does not apply
in all cases, those who are familiar with
the habitats of rock - plants know full
well. The natural habitat of Pellcea gra-
ciUs in the upper Mississippi bluffs is in
horizontal crevices well back from the
edge of the overhanging rock, where it is

absolutely protected from all surface
water. It finds sufficient moisture in the
horizontal seams. PelJwa airopurpurea
will grow in narrow cracks and small
pockets on the face of dry limestone
boulders where there can be no possible
internal supply of moisture. These in-

stances go to show that the general prin-
ciples that will apply to such plants as a
class will not apply to all species, and it

simply gives emphasis to the importance
of trying a plant under all sorts of condi-
tions btjfore assuming that it can not be
grown. The writer remembers well an at-

tempt to grow that most exquisite alpine
flower, Gentiana venut, in the open border
on a little pile of rocks to give it suitable

It was transplanted a number of times to

places where its environment appeared to be about the
same, and finally a situation was secured, where, instead
of barely holding its own, it increased and produced a
number of its great deep blue flower-cups.
The importance of protection from drying and cold

winds and of securing shade in many situations must
not be overlooked. Sometimes advantage may be taken
of an existing deciduous or evergreen tree or shrub
growth, or rapid-growing varieties can be planted to

make a screen. While shelters of this character are of
value about the outer limits of a rock garden, they can
hardly be iised for separating its smaller compartments.
For this purpose slow-growing, dense-foli-aged ever-
greens with a restricted root range are best. This
would include the Yuccas, a few of the dwarf forms of
Thuya. Juniperus, Picea. Retinispora and practically all

the broad-leaved evergreens. The latter, especially the
Rhododendrons (of which MliocJodendron ^naximum can
be secured in large plants at low cost), are particularly

usefiil owing to their habit of growth, resti'icted root
area, and the facility with which they can be moved
from place to place as desired. As these shelter-belts

and groups form the background and setting of the rock
garden and are the dominating landscape feature in

views from a distance, their composition and disposition

is a matter of much importance. The disposition must
be governed, however, by the general arrangement of

the grounds, but in this arrangement an agreeably
varied sky-line and composition of plant forms and of

shades of green should be soiight for. In the composi-
tion of the background, and in the planting of the rock
garden as well, a decided character should be given to

the whole and to each distinct compartment by using
some few effective plants in quantity rather than a great
number of varieties in small quantities. Variegated
and distorted garden freaks should be excluded, for

drainag
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they would only distract tlie attention from the rock

garden, the primary object. Even more iuiippropriate

are stationary fountains and vases.

For more specific instructions as to the construction

of rocli gardens and the care and propagation of rock-

plants (for European conditions) see Robinson's "Alpine
Flowers," London, 1875, and Sutherland's "Hardy Her-
baceous and Alpine Flowers," Edinburgh and Loudon,
1871.

Up to this point reference has been made for the most
part to distinctly alpine plants; that is, plants tliat are

confined exclusively to the region on mountains above

the tree and shrub line. They are the ones that will

test the skill of the cultivator. There are, however,

many rocl^ -plants; that is, plants that grow naturally on
rocks, or plants having a tufted, matted and more or

less persistent and evergreen foliage similar to alpines

that can be used with them in less favorable positions

in the rock garden or in the open border. Many of such
plants can be readily procured from American nursery-

men and collectors. They are easy of cultivation and
attractive in habit and (lower. The writer would include

also low-growing bulbous plants, especially such as have
inconspicuous foliage. They can be planted with the

low ground-covering plants to push up through them.
From this list are omitted such plants as belong more
properly in the wild garden, especially such as spread
rapidly by underground shoots and are likely to become
a pest. (In a rockery conditions are such that it is

almost impossible to extirpate deep-rooting, weedy
plants, and they above all others should be rigidly ex-

cluded.) Among desirable rock-plants the writer would
include Geranium sancjuinenin, Aiidi-L'waii and liobert-

ianum, Gypaophila niuralis, HelLunthenium valgare,

Hellehorus niger, Leontopodhmi ajpinum, Llnavia
Cymbalaria, Lotus corniciilatus, Lychnis Viscaria. Pa-
paver alp inurn and nudicaule, Ceratostigma Lcirpentce,

Saponaria ocijmoides, Veronica Teucrium and rupestris,

Arabis alpina, Campanula fratjilis. Daphne Cneorum,
species of Alyssum, Bellis, Cerastium, Arenaria, Draba,
Epimedium, Iberis, Thymus, Arabis, Armeria, Ajuga,
Dianthus, Sedum, Sagina, Primula, Aquilegia, Saxi-

fraga, Corydalis, Myosotis, Sempervivum, Farnassia,

Viola, Hepatica, Opuntia, Houstonia, Anemone patens,
v.^r. Nuttalliana, dwarf and creeping Campanulas,
Cornus Canadensis, Dicentra eximia, Calluna vul-

garis, Iris cristata, verna and pnmila, Leiophyllum
buxifolium. Phlox subulafa, aina^iia., reptans, Saxi-

fraga Virginiensis, Silene Pensylvanica and Virginica,

Anemone thalictroides , Waldsteinia fragarioides, Galax
aphylla, Asperula odorata, low-growing ferns, mosses,
etc. Warren H. Manninq.

A rock garden or rockery is, or should be, an imita-

tion (though of necessity in a limited and smaller

way) of a natural rocky slope such as is often seen on
mountain sides, but made more interesting and at-

>hL
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2139. An isolated rockery under a tree, Southern California.

tractive by the planting of a large variety of alpine

and other plants. The meaningless mounds of stones
too often seen in gardens, planted with siimmer-bed-
ding plants or vines, do not represent the true concep-
tion of a rockery. A rockery must of necessity often

be artificial in the sense of made by man, because
few gardens contain a natural bank or slope upon which
one might be constructed. In any case, it should be
characterized by simplicity and naturalness. In fact, in

no part of a garden has the gardener more opportunity
to give expression to his natural taste than in the con-
struction and planting of a rockery. If a garden does

2140. A picturesque rockwork, for the wilder parts
of the grounds (European).

contain a natural bank or slope, the position or aspect
may not be an ideal one. A southern slope, unless
within the shade of tall trees, is not as good an aspect
as a northern one, owing to the soil becoming too hot
and dry, just the opposite conditions for true alpine
plants. Some of the best rockeries are what are known
as underground rockeries; for instance, the one in the
Royal Botanic Gardens, Kew, London, England, is an
underground rockery. Before this rockery was con-
structed the ground was perfectly level. A cutting was
begun at one entrance, at first shallow, but gradually
deepening till a depth of some G or 7 feet was reached,
and an average width of about 10 feet at the bottom.
All the soil taken out was placed on the top of the
slopes, thus still further increasing the height. The
cutting was made in a winding manner, not formal or
zigzag, but in such a manner that when completed, not
only would a variety of aspects be secured to suit the
requirements of different plants, but each turn should
seem to possess a peculiar charm of its own. The
whole cutting is perhaps some 200 yards in length.
The rocks are placed in the banks in as natural a man-
ner as it would seem possible to place them; now they
stand out boldly, almost perpendicular with the edge of
the path, then again they recede into hollow recesses.
There are not too many rocks, nor yet too few. In one
place a cascade falls over the rocks into a small pool
which not onlj"" provides a habitat for aquatic and bog
plants, but also adds greatly to the beauty of the
rockery. For the convenience of the public a broad
gravel path runs through the whole rockery. Rhodo-
dendrons and other shrubs are planted on top of the
banks in groups, and not in straight lines, while behind
these for protection and shade are planted pine^ and
other conifers, as well as some deciduous trees. The
rocks are placed in most cases so as to form "pockets"
of good size into which the plants could be planted, and
the soil made in the pocket to suit the requirements of
the different plants. With such a variety of aspects and
conditions this rockery is able to accommodate one of
the largest collections of alpine and rock plants in
the world. As this rockery was for a time the special
charge of the writer while a student at Kew, well does
he remember the deep carpets of mossy Saxifrage, Au-
brietia, Arabis, Cerastium, Sedum, etc., which hungover
projecting ledges of rocks, while in fissures and holes
in the rocks were growing those dainty rosette-making
saxifrages, S. longifolla, S. Cotyledon, S. Crustacea and
S. caesia, as well as the charming androsaces. In the
deeper recesses of the rockery were to be found the
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large-leaved saxifrages, such as S. crasslfolia, S. Ilgu-

lata, tS. StrarJieyi and S. purpurascens. Quite at home
and in suitable positions wnrt- ;ilpiiie jirimulas, auricuhis,
and cyclamens. There were I<h1:iiu1 ])<'(. pit-s, Himalayan
poppies [Meconopsis WdUichi and y^'p'tleiisi.'s), gentians
from the tiny blue Gentiana venui to the tall G. sep-
femfida, and many kinds of Fnnkia, Fritillaria, Erica,
Epimedium, Cypripedium, Orchis, Lilium, Erythronium,
Allium, Alyssum, Ajuga, Achillea, Armeria, Sagina,
Sempervivum and creeping Veronica, besides other
plants too numerous to mention. Particularly promi-
nent positions, as on top of the rocks, or at a turning
point in the path, were occupied by some stately
plant, such as Rlwum pahnatum, AeantJius mollis, or
Gunnera luavicata, or scabra, while foxgloves, ver-
bascums and such like plants would fill iip the recesses
in the shnibs on the top of the rockery. One end of the
rockery beneath the shade of overhanging trees was
devoted to hardy ferns, which grew with wonderful
luxuriance. With the variety of rare and interesting
plants, together with the artistic yet natural appearance
of the whole rockery, a more beautiful place it would be
difficult to conceive.

With these pleasant remembrances in mind the
writer built a rockery in 1898, in the Botanic Gardens
of Smith College, Northampton, Mass., somewhat after
the pattern of the one at Kew, but at present on a very
much more limited scale. The position chosen (the
only one available) is near the outskirts of the garden
proper, on what was formerly a grassy southern slope.

A cutting was made through the slope in much the
same manner as the one at Kew, but to secure good
northern aspects the soil was all banked on the south-
ern side. The path, which is quite level, varies in width
from 3 to 6 feet. The height of the banks in which the
rocks are placed ranges from 2 feet at the entrances to

some 8 or 10 feet at the highest point. For rocks we used
large, water-worn boulders collected in the vicinitj'. One
shaded recess, with a northern aspect, is devoted to na-
tive ferns, which at the present time, 1901, number
some 40 species. The whole rockery outside is banked
with flowering shrubs, and on the southern bank out-

side are planted some trees, chiefly catalpas, for the
purpose of shading the southern aspect of the rock-
ery, as well as for ornament. Water is laid on so that
the plants might not suffer in dry weather. The writer
has not been successful with alpine primulas, mossy
saxifrages, tufted gentians, and several other subjects
which delight in a cool, moist climate, perhaps from his
not having provided the ideal conditions for such
plants, but more probably due to our extremes of cli-

mate. Still there is a large variety which does well
here. The writer has found most of tlie low-growing
veronicas, sedums, senipervivums. arabises, alyssums,
achilleas, alsines, erysimums, aquilegias, campanulas,
stellarias, pachysandras, the beautiful shrubby little

Daphne Cneorion, and many others, do very well in the
more sunny or southern aspects of the rocker}', while on
the northern aspects cerastiums, iberises, ajiigas, Ice-

land poppies, rosette and large-leaved saxifrages, moss
pinks, epimediums, heruiarias, arenarias, cardamines,
armerias, dianthuses, native orchises, cypripediums and
many other plants do well. On the top of the rockery,
to All in recesses in the shrubbery, are planted fox-
gloves, verbascunis and tall veronicas, while at conspic-
uous points are planted clumps of Bocconia cordaia,
Teh'kla speciosa, AriiucKS iSi/U'esteVf or any herbaceous
plant which looks well as an isolated specimen. In
among the plants in irregular colonies are planted hardy
bulbs, such as crocuses, seillas, oruithogalums, nar-
cissi, snowdrops, chionodoxas, and grape hyacinths;
these come up the first thing in the spring and blossom
before the other plants get well started into growth, and
are a decided acquisition to a rockery.

Almost all alpine plants may be readily propagated
by seed, cuttings or division of the plants, The writer
raises some from seed each year to fill up any vacancies
in the spring. His plan is to sow the seeds in 4-inch
pots early in February in a flnelj'-prepared light soil,

and place the pots in a nutderatel}" warm greenhouse;
here they soon gei'minate. and as soon as large enougli
to handle they are transplanted either into other pots
similarly prepared, or into small, shallow boxes. They

grow vigorously through the early spring months, and
by the first of May they may be planted out perma-
nenth'. Seeds may also be sown in some shaded frame
in spring and the plants transferred to the rockery in
the fall. All the plants in the rockery should have a
light covering of leaves or light strawy manure to pro-
tect them from excessive freezing and thawing during
the winter, especially those planted on the southern
exposure, or they may be protected with a few hemlock
branches laid lightly over them. These should be re-
moved as soon as the weather will permit in early
spring. In planting a newly made rockery it is a mistake
to plant too thick. Each plant should be allowed room
to develop so as to show its true character, and the
plant should then be limited in a measure to that space,
especially if a much more rampant grower than its

neighbors. As in other parts of the garden, weeds will

insinuate themselves wherever the)'" can gain a foot-
hold. These must be removed as soon as they appear,
and the whole rockery should be gone over at least once
in ten days to keep each plant from encroaching on its

neighbors, and to keep all in good order.

Edward J. Canning,
ROCKET. See ffesperis.

ROCKET CANDYTUFT. See Iberis corovaria.

ROCKET, YELLOW. Barharea vulgaris.

ROCK ROSE. SeeClstus; also B'elianthemum.

ROCKY MOUNTAIN BEE PLANT.
folia.

CJeome iutegri-

RODGSRSIA (Commodore Rodgers, U. S. Navy).
Saxifragi\ce(e. A genus of one species, a hardy herba-
ceous perennial for which the following names have
been proposed: Rodgers' Bronze Leaf, Bronze Leaf of
Japan and Stately Five-Leaf. It grows 3-4 ft. high, and
the leaves are finger-shaped, the 5 lobes being bold in

outline, angled and serrate. In the spring the foliage

is light green; in summer it assumes a metallic bronzy
hue. The plant is a vigoroiis grower, and under favor-
able circumstances has been known to make a clump 9

ft. in diameter, the largest Ivs. being a yard across and
borne on stalks 3 ft. long. The fls. are borne in mid-
summer on stalks 4-5 ft. high. The general style of
inflorescence is that of the popular Astilbe, to which it

is closely allied. The fls. are very small, but make a
feathery spray of fluffy white bloom. The panicle is a
foot or more long and as wide at the base. Technically
the fls. have no petals; what seem to be petals are the
white calyx-segments. As a flowering plant it has been
said by entlnisiasts to be superior to Astilbe, but the
bloom is scantier, I'ather greenish at first, and perhaps
does not last as long. It may not be so amenable to

forcing. Rodgersia is a native of the subalpine regions
of Japan and is presumably hardy in our northern
states. It is ofi'ered by importers of Japanese plants.

The plant is highly esteemed by English connoisseurs,
but seems to be nearly unknown to American gardens.
Although any deep, rich garden soil will do, it is said
to prefer a moist peaty soil. It should be placed in a
sunny position, with plenty of room, where high winds
cannot damage the foliage. Easily propagated.

Botanically Rodgersia is close to certain species of
Astilbe, having 10 stamens and no petals; it differs in

having connate carpels, scorpioid inflorescence and 5-

cut rather than thrice ternate foliage. Other generic
characters are: calyx-lobes 5: ovary 2-3-loculed; styles 2

or 3; stigmas capitate: ovules many.

podophy11a, Gray. Rhizome thick, scaly: radical Ivs.

5-lobed; stem-lvs. 3-lobed: cymes scorpioid, forming a

large panicle. B.M. 6G91. G.C. II. 20:141. G.M. 33:477,

On. 3C, p. 171; 38, p, 125; 4(3, p. 434. w. M.

RODRIGUEZIA (Emanuel Rodriguez, Spanish bot-

anist and apothecary). Orchiddcew. A small genus of

South American orchids, a few of which are cultivated

for their graceful racemes of delicate flowers. The
flowei's are nearly always fragrant. The plants vary
somewhat in habit. Some species form neat, compact
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tufts, while others, like B. devora, have long, strag-

gling rhizomes iliffioult to keep within the limits of a

block or a basket. Pseudobulbs small, compressed, 1-2-

Ivd. and bearing sheathing Ivs. at the base: racemes
erect or pendulous: dorsal sepal and petals similar,

free, erect; lateral sepals united, concave, but scarcely

saccate: labelluni spurred or saccate, with a long claw
parallel to the column, and a spreading blade usually
exceeding the sepal: column slender. Robert Brown's
genus Gomesa (sometimes written Gomeza), found on
6. recurva, is now referred to Rodriguezia. G. recurva
is B. vlanifolia.
Grow Rortriguezias in very shallow pots filled with

tough peat, and vvell drained. Rest them in a tempera-
ture of .50°, giving little water. The growing tempera-
ture should be from 65-75°. Give plenty of moisture
and shade from direct sunshine. The stronger-growing
kinds will need thicker potting material in baskets;
they do well wired on tree-fern stocks. During season
of growth, syringing is necessary.

A. Fls. large, white, spotted or rose.

B. Raceyne erect 1. fragrans
2. decora

BB. Raceme pendtitovs 3. venusta
4. Candida
5. pubescena

AA. Fls. small, deep rose or spotted red . .fi. secunda
AAA. Fls. greenish 7. crispa

8. planifolia

frigrans, Reichb. f. (Bnrlingtdnia fritgravs, Lindl.).
Lvs. tufted: racemes erect: fls. pure white, except the
middle of the labellum, which is stained with yellow,
very fragrant; lower sepals united, entire; dorsal se-

pal acute; labellum cucullate behind, with a 2-parted,
pubescent appendage on the disk. April, May. Brazil.

G.C. III. 4:757 (the plant is here figured witli a pendu-
lous raceme}.

decora, Reichb. f. {Btirlingtdnia decora, Lem.). Plant
with a long, slender rhizome, with oval, 1-lvd. pseudo-
bulbs: scape nearly erect, 9 in. high, bearing 5-10 blos-

soms in a loose raceme: sepals and petals ovate, acute,
connivent, white or pale rose spotted with red ; labelluni

twice as long as the petals, white ; middle lobe rounded,
bifid, contracted into a broad claw which has several
fringed lamellae; column with falcate hairy ears. May,
June. Brazil. B.M. 4834. F.S. 7:716. -Var. picta,

Hort. {Burlirigtotiia decora, var. picta. Hook.). Pseu-
dobulbs orbicular, compressed: fls. short, acute; sepals
and petals spotted with deep purple-red. B.IM. 5419.

venilista, Reichb. f. {Bnrlingtdnia venitsta, IaIwAX.) .

Lvs. linear-oblong, forming compact masses: fls. in

drooping racemes, large, white or tinged with pink and
having a yellow stain on the lip; dorsal sepal acute,
the lateral pair entire ; labellum transversely plicate
near the middle. Flowers at various seasons. Brazil.
I.H. 5:188. —Very near B. Candida.

Candida, Batem. [Burlinfitbnia Candida ,'Um(W.) . Lvs.
oblong, firm: racemes pendulous, 4-6-fld. : fls. white,
with a light stain of yellow on the labellum, 2 in. long;
dorsal sepal obovate, emargiuate, the lower pair united
into a concave, bifid blade, saccate at base; petals obo-
vate, with the apex recurved ; labellum with a broadly
cuneate, bifid middle lobe, longer than the sepals and
petals; base and lateral lobes parallel to the column,
throat with many lamellae. April, May. Guiana. B.R.
23:1927. F.M. 1871:548.

puh6scens, Reichb. t.{BiirHngtbnia pnh^scens , Lindl.).
Lvs. tufted, dark green, keeled: racemes many, pen-
dulous, from the tuft of lvs.: fls. pure white; labellum
2-lobed, hastate; lateral lobes erect, furnished with
lamella'; column pubescent, in which it differs from the
other species.

secunda, HBK. Fig. 2141. Pseudobulbs bearing sev-
eral thick, linear-oblong lvs.: raceme erect, second, 6
in. high: fls. deep rose; sepals erect, ovate, convex, the
lower pair keeled and gibbous; petals like the dorsal
sepal; labellum obovate-oblong, emargiuate, undulate,
scarcely longer than the sepals. Aug. Trinidad. Gui-
ana. B.M. 3524. B.R. 11:930. L.B.C. 7:G7G (as J?. ?«»-

ceolata ).

crispa, Lindl. Pseudobulbs elongate-ovate: lvs. ob-
long-lanceolate, spreading, undulate: raceme pendulous,
rather dense: fls. green, with yellowish borders; sepals
all free, undulate-crisp; petals similar; labellum lanceo-
late, sigmoid. Brazil. B.R. 26:54.

planiidlia, Lindl. Pseudobulbs clustered, compressed:
lvs. lanceolate: raceme long, drooping: fls. greenish
yellow, fragrant; sepals oblong, waved, acute, the
lower pair united except at the end; petals like the dor-
sal sepal ; labellum broadly oblong, acute, reflexed,

shorter than the lower sepals. Feb. Brazil. B.M. 1748,

3504. L.B.C. 7:660 (as Gomesa recurva).

Heinrioh Hasselbeing and Wm. Mathews.

ROGIfiEA. See Bondeletia.

2141. Rodriguezia secunda (X /^).

BOHDEA (Mich. Rohde, physician and botanist of
Bremen). LiliAce(e. A monotypic genus from Japan,
essentially a tender foliage plant with luxuriant radical
lvs. 1-2 ft. long. The fls. are borne among the lvs. in

short, thick, dense spikes a few inches high; perianth
globular-bell-shaped; anthers sessile; stigma peltate;
style nearly wanting:: fr. a globular, usually 1-seeded
berry. Rohdeas are excellent plants for dwelling-
house decoration, doing well in the cooler positions.

They are perfectly hardy at Washington, the foliage

being but slightly browned during the coldest weather.

Jap6nica, Roth. Root a long, nearly cylindric root-

stock with fleshy fibers: Ivs. typically green, 9-12 in a
rosette, erect, oblanceolate: berry about the size of a
small olive, with a red pulp. B.M. 898. On. 30, p. 541.
— The following varieties, which differ in shape and
color of the lvs., are offered by Dutch bulb growers:
Vars. aureo-striS,ta. Ealc^ta, falcata var., latimaculslta
macrophylla, marginata minor, pygmaea, zebrina.

G. W. Oliver and F. W. Barclay.

ROLLlNIA {Charles Rollin, of Paris, 16G1-1741, aided
Tonrnefort). A)iondcea'. About 20 trees and shrubs of
tropical America, differing from Anona in having the
petals united into a 3-6-lobed tube, the exterior lobes
wing-appendaged, the interior small or none: fr. some-
times of separate carpels; fls. 1-5 on peduncles that are
terminal or opposite the lvs. The general remarks un-
der Anona will apply to these plants.

Si^beri, A. DC. {And)ui muscosa, .Jacq.). Low tree,

the young growth nearly or quite smooth: lvs. oblong,
taper-pointed, smooth: exterior petals oblong and blunt
(M-l in. long), greenish, the interior smaller but promi-
nent, reddish: fr. about 4 in. in diameter, greenish,
somewhat globose, the surface bearing tubercles. Na-
tive in the islands of Guadeloupe and Martinique, and
in Guiana: probably in various West Indies islands.—
Introduced into southern Florida as a fruit plant, but it

is yet very little known within our limits. l_ jj_ q^
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ROMN^YA (after the astronomer T. Romney Rob-
inson, friend of T. Coulter, who discovered it about
1845). PapaveraceAE. The California Tree Poppy
(Fig. 2142} is a somewhat shrubby plant with splen-
did 6-petaled white tls. measuring 6 in. or more across.

Botanically, the genus is unique, having only one spe-
cies and being distinguished from the other members of

the poppy family by the fact that the numerous stigmas
are connate at the base into a little ring, and are diver-

gent at the apex. It is one of the few long-known plants
that has acquired no synonym. Generic characters:
sepals 3, with a broad, membranous, dorsal wing; pet-

als 6, all alike; stamens very numerous, free; filaments
filiform bat thickened above; stigmas free: capsule
7-H-loculed, dehiscing to the middle, the valves separat-

ing by their margins from the firm persistent placentas.

CoTilteri, Harv. California Tree Poppy. Matilija
Poppy. Lvs. glaucous, 3-5 in. long, pinnately cut:

petals broadly obovate: seeds black, a line or less

long. Gn. 13:129; 20:465; 29, pp. 207, 211; 40, p. 405;

55, p. 208; 56, p. 239; 57, p. 203. G.P. 10:353. F.M.
1877:252. A.F.-5:397. A.G. 19:314 (sup. Apr. 10, 1898).
—Ever since 1889 and 1890, when it was one of the lead-

ing novelties, the California Tree Poppy has been a
much-talked-of plant, owing to its extraordinary beauty
and the difficulties of cultivation. It has the largest
flowers of any member of the poppy family, except pos-
sibly Papaver orientale. Though not considered hardy
in the eastern states, it has been successfully grown in

the open in northern New Jersey.
Romneya grows wild in California from San Diego

to Santa Barbara county; also in Mexico. In the wild it

blooms chiefly during June and July, but in cultivation

from May to August. It is one of the characteristic
features of California floriculture. Ernest Braunton
writes from Los Angeles: "It should be grown here on
dry, rocky soil; it will positively not grow in a wet or
heavy soil. It needs no water here except the winter
rains. It is very hard to grow either from seed or divi-

sions." W. M.

2142.

Top sprig of Romneya
Coulteri (X H).

Romneya is diflicult to transplant, due to the scarcity
of fibrous roots; in middle California we transplant
suckers (which are produced in great abundance) with-
out any loss, provided a good, firm ball of earth is kept
around the stout, thick roots in transit, and if the stems
are cut well back, almost to the base. At San Francisco
it grows luxuriantly in a heavy adobe soil, producing
immense flowers. The name Matilija Poppy (pronounced
Ma-til'li-ha) is the favorite in California. It comes from
the Matilija canyon, Ventura county, where the plant
grows in particular abundance. Miss Parsons writes:
"Many people have the mistaken idea that it grows only
in that region. It is not common by any means; but it

is found in scattered localities from Santa Barbara
southward into Mexico. It is very abundant near River-
side, and also upon the southern boundary and below
in Lower California, where the plants cover large areas.
It not only grows in fertile valleys, but seeks the seclu-

sion of remote canyons, and nothing more magnificent
could be imagined tlian a steep canyon-side covered with
the great bushy plants, thickly covered with the enor-
mous white fls." The blossoms remain open for many
<^^ys. j^ BukttDavy.
The Romneya can be transplanted safely if cut to

the ground before lifting and the transplanting is done
during its dormant season and soon before growth
commences. The writer has transplanted it— and that
without cutting it all back— twice a year; in fall into a
cold pit, and in April back from the pit to the bed in the
garden, and with perfect success. There is no diiflculty

in growing it from seed; any careful person can do it.

Get fresh seed, — that is the only secret, and this is im-
perative in all papaveraceous- plants. But under artifi-

cial conditions in localities where the Romnej^a is not
hardy, it requires a few years between the germination
of the seeds and the blooming of the seedlings; hence
the people will not bother with raising it in this way.

William Falconer.
ROMULEA {Romulus, fabled as one of the founders

of Rome). Iriddcece. A genus of about 33 species of
crocus-like bulbs from the Mediterranean region of Eu-
rope, the Cape and tropical Africa. They are small and
slender plants with fls. an inch or so across, varying
from crimson and purple through rose and lilac to white
and also yellow. They are closely allied to Crocus, but
differ in being less hardy, and in having a long peduncle
and short flower-tube. Generic characters: lvs. linear,

radical, with a few similar but smaller ones on the
scape: fls. solitary in a spathe, on a simple or branch-
ing peduncle; periauth-segments oblong, much exceed-
ing the short tube ; spathe valves herbaceous. These
bulbs seem to be unknown to the American trade.

A. I'ls. rosy or crimson.

rosea, Eckl. {Triownema rbsea, Ker.). Corm glo-
bose, /i->2 in. thick: lvs. 3^-1 ft. long, setaceous: pe-
duncle 1-6 in. long, 1-3-fld. : outer spathe 54 iu. long:
perianth with a short funnel-shaped tube with a yellow
throat and a red-lilac limb, about 1 in. long, the outer
segments with 3 faint purple stripes outside. S. Africa.
B.M. 1225 (as T. rosenm). F.S. 8:799 (as M. CelsH).
Var. speciosa, Baker [T. specidsum, Ker.), has a larger
perianth and outer segments, with 3-5 dark purple stripes
of which the outer are feathered. B.M. 1470.

A. Fls. yellow or white.

Clusiana, Baker (Triconema Clusichia, Lange). Fls.
bright yellow, tipped with lilac. Spain. A white var.
has been int. by Barr, of England. p_ y^ Barclay.

RONDELfiTIA (Rondelet, 1507-1500, physician and
naturalist of Montpellier, France). JRiibiacem. About
GO species of tropical American shrubs and trees, with
small 5- or 4-lobed, salver-shaped fls. of red, yellow or
white, generally borne in showy terminal corymbs. The
whole family is noted as furnishing numerous desirable
stove plants, and Rondeletia is a highly esteemed genus.
The following species are shiubs growing 4 ft. or more
high. The flowers are generally fragrant, and the clus-
ters 4 in. or more across. In the favorite species {R.
odoraia) the flowers number 10-30 in a cluster, each
flower being fully an inch across; in the other species
the flowers may number 150-200 to a cluster, each flower
being less than K in. across. Known also as Rogiera.
Generic characters: calyx-lobes short or long, equal:

corolla-tube usually slender,* swelled or not, throat gla-

brous or bearded, mouth with or without a ring; limb
5-lobed (in some species 4-lobed); stamens inserted in
the throat, included: ovary 2-loculed: capsule loculicidal.

R. anomala is the only species described below that
does not have opposite lvs. R. cordata is often said to

have a 4-lobed flower, a mistake that dates back half a
century to a typographical error. w_ jj^

Rondeletia anomala is a half-shrubby plant, stool-

ing out when given root -room, but when confined to

a pot it makes a compact mass of shoots, about two
feet high, which bloom in the winter time, in termi-
nal, flat-topped clusters of rosy purple flowers. It is not
pi'ofuseat any time, but continues in bloom for two or
three months. An additional good featiu-e is handsome
foliage, so that it is always presentable. Cuttings root



RONDELETIA ROOT -GALLS 1545

easily at any time, and these may be grown in pots for

a season. Barring the tendency to stooling, they do
well planted out. Sandy loam and leaf-soil is tlie best

compost, and a warm greenhouse, with sunshine, fur-

nishes the best conditions. x. D. Hatfield.

A. Fl<!. red.

B. livs. opposite.

odor&.ta, Jacq. {Hondeletia specldsa, Lodd.). Lvs.

ovate, nearly sessile: clusters 10-30-fld. : fls. crimson to

brick-red, with a conspicuous yellow throat; lobes

2143. Rondeletia cordata (X ^

elliptical to roundish. Cuba. Mex. B. 2:53. B.M.
3953. B.R. 22:1905. F.C. 1:36. L.B.C. 19:1893, P.M.
2:242; 16:354. R.H. 1891:522 (throat not conspicuously
yellow).

BB. Leaves in 3\s.

aii6mala, Hoi*t. Figured in J.H. III. 35:251 with 8 fls.

in a cluster, the fls. % in. across, with roundish lobes.

The color is said to be coral-red or deep scarlet and the
throat is presumably yellow. Habitat (?). Imperfectly
known.

AA. Fls. pink to white.

B, Base of Ivs, more or less cordate.

cord&.ta, Benth. (R. cordata. Planch, it!. tJiyrsifldra,

Hort. . not Roth.). Fig. 2143. Lvs. ovate, acuminate,
cordate; generally said to have pink or flesh-colored fls.

with a yellow throat (as in F.S. 8:754, page 13), but in

R.H. 1878:230 they are shown as pure white. Guate-
mala. Franceschi says it is native to Mexico.

BB. Base of Ivs. not cordate.

c. Corolla-lobes ovate: stipules broadly ovate.

amoena, Hemsl. {B. amcena, Planch.). Lvs. elliptic,

broader than in B. gratisslma, and shorter acuminate,
2-5 in. long: fls. rose-pink, with a conspicuous yellow
throat. Guatemala. F..S. 5:442. See also B. versicolor
in supplementary list.

CO. Corolla -loheti ohcordate: stipules subulate.

gratissima, Hemsl. {B. c/ratissitna, Linden). Lvs.
oblong -elliptic, 1-2 in. long, short -petioled, mostly
rounded at the base: fls. with a bright rosy tube, the
lobes fading from pale rose to whitish; throat not con-
spicuously yellow. Trop. Amer. I.H. 28:424. F.S.
15:1570 (corolla-lobes often obovate; stipules narrowly
ovate). Gt. 490 (as B. elegantissima).

The following species would probably be desirable additions,
as they represent other colors than the above: JR. Americana,
Linn. Wbite-fld. West Indies and S. Amer,—iE. Bdckhousii,
Hook., a pink-fid. species from trop, Amer., is easily distin-
guished from those mentioned above by the much longer calyx-

lobes, whicli are pink. B.M. C290.

—

R. Purdiei, Hook., a beau-
tiful pale yellow-Ild. species from Colombia, lias a great pyra-
midal cluster 5 in. across and 4 in. deep, with an astonishing
number of lis., perhaps 150-20(f in B.M. 50G9.

—

It. versicolor.
Hook., is refei'red to R. amoena by Index Kewensis but seems
distinct. The lis. are said to be "remarkable for their play of
colors; the tube is yellow; the limb in bud deep rose-color,
changing when they expand to pale rose and then to wbite,
with a yellow disk, and having a twodobed green spot in the
center from the color of the stigmas, which protrude a little

beyond the mouth." B.M. 4579. ^_ ]yj_

ROOT CELLARS. See Storage.

ROOT-GALLS. Abnormal enlargements often appear
on the roots of plants. These enlargements are much
more frequent than is generally supposed, but from
their position under ground are rarely observed. Prom
an economic standpoint they have not received the
attention that they merit.
Although the term root-gall is usually applied to the

abnormal enlargement of roots due to insects and other
animal organisms, it has a much wider application as

used by most plant-growers. The presence of nodules
or local enlargements on the roots of plants has been
discussed by different authors under the names root-

galls, root-knots, root-swellings, etc. In cases in which
the cause of the nodules of hypertrophied tissue is

known, special names have been assigned to the enlarge-
ments. Thus the gall formed by the eel-worm {Hetero-
dera radiclcola) is known as the nematode root-gall

(Fig. 2144) ; the enlargement on the roots of cabbage and
related plants by the myxoniycete (Plasmodiophora
BrassiciB) is called chib-root; the swellings on the roots

of the peach, apricot and many other plants, which are
of characteristic appearance and usually appear at the
crown of the plant, are known as crown-gall. Root
tubercles are small gall-like bodies found on the roots
of many leguminous plants. They are symbionic in

nature, the organism causing them "being helpful to the
plant. See Legumes.
Abnormal root enlargements are due to the following

causes: (1) animal parasites, as in the nematode root-

gall (Fig. 2144), the galls formed on the roots of the
grape by the phylloxera, and the galls frequently
observed on the roots of our indigenous ceanothi; (2)

vegetable parasite.y, as in the club-root and the crown-
gall (Fig. 2145); (3) mechanical injury, causing exces-
sive callous development, root-burls, etc.

In addition to the above, the causes of these enlarge-
ments are oftentimes obscure or unknown. The form

--a^^:^
4^^-'^

2144. Root-ealls due to nematodes—Tomato roots,

of crown-gall on the apple, blackberry and a large
number of other plants is as yet unknown so far as
cause is concerned. It may be caused by a similar
organism as that causing the crown-gall on the peach
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and apricot in the Southwest, but as yet it remains to

be investigated.
Swellinfcs on the roots of the mulberry are said to be

due to the hypertrophy of tlie lenticels. Some inves-

tigators have attributed gall-like root-growths in some
instances to the hypertrophy of adventitious buds.
The root-galls caused by the nematode {Heterodera

radicicola) may usually be readily recognized from
other forms of hypertrophied tissue by the numerous
knotty enlargements on the smaller roots infested by

the worms. By careful search, in

most instances, the distended female
riWW/) worms may be found in the infested

^i\[;;||
tissue, where they appear as small,
nearly spherical, pearl-like bodies,
readily seen with the unaided eye.

i
-'''*^ \ This minute worm, commonly called

I '^^m ~\ eel-worm, feeds upon the roots of a

V t IV'™ / great variety of cultivated plants and
is particularly destructive in the
South. It is only injurious in the
northern states to plants growing
under glass. The most effective

remedy in the ease of iield crops is

i- the removal of all rubbish that would
harbor the worms during the winter.
In greenhouses steam can be forced
through the infested soil. When
potted plants are badly affected they
may be severely root-pruned and re-

potted in soil free from worms. They
are not troublesome in soil that has

been frozen since an infested
crop was grown in it.

The root-swellings caused by
the grape-vine gall-louse (Phyl-
loxera vastatrix) may be read-
ily recognized from other root-

galls by the presence of the
insects. The young insects, by
puncturing the epidermis of the
roots and sucking the sap, cause
the galls to develop. The in-

sect is found on the diseased
roots in all stages of develop-
ment during the summer.
The most effective method

of holding the insect in check
appears to be in the use of re-

sistant roots, i. e., the grafting
of the more tender varieties

on roots of those that are
stronger and better able to re-

sist the attack of the insect.

Bisulfide of carbon in some in-

stances has proved effective in

killing the lice.

The crown - gall appears to

be the most harmful of root
diseases affecting cultivated

plants in this country. These galls have been reported
upon the roots of the peach, apricot, almond, prune,
plum, apple, pear, walnut, grape, raspberry, blackberry,
cherry, poplar and chestnut, and without doubt further
investigation will find it upon other plants as well.

As yet it is not known whether the crown-gall as at

present known always arises from the same cause, as
the galls vary considerably on different plants and the
cause has been definitely ascertained only in a few
instances. The fleshy outgrowths so abundant in the
Southwest on the roots of the peach, apricot and allied

plants, kuown under the name of crown-gall, are caused
by a slime-fungus ( Dendrophagus globosus) , which is

parasitic in the infested roots.

Seedlings from one to six months old appear to be
most susceptible to this disease, hence it is particularly
destructive to nxirsery stock. When the galls appear on
young trees they almost always occur on the side of the
main root a few inches below the surface of the soil, or
in the region of the crown. With more mature trees
they are likely to occur at greater depth on lateral roots.

At first the gall has a uniform outer appearance, but
later it becomes warty from unequal growth. The

2145. A Root- gall.

tissue of the developing gall is soft and succulent, with
nodules of woody tissue scattered through it. The galls
vary much in size and may reach a diameter of ten
inches.
But little is known as to remedies for crown-gall. As

the disease is primarily a nursery disease, the most
effective remedy is in securing stock for planting from
a non-infested nursery. The disease can be held in
check to some extent in infested orchards by cutting off

the galls tliat appear on the tree boles at the surface of
the soil and applying to the woimds a paste made from
bhiestone and lime. j_ t^ Toumey.

KOaUETTE or ROCKET-SALAD (Eritca satlva,
Mill.), a low-growing hardy annual from southern Eu-
rope, whose leaves resemble those of radish and turnip,
is much used by the French as a spring and autumn
salad and pot-herb. The flavor of the young, tender
leaves, which are the parts used, bears a strong resem-
blance to that of horse-radish. In America it is but
little grown.
The first sowing may be made in early spring, the

seed being dropped thinly in shallow drills a foot apart,

with successional plantings each second or third week
through the season. The soil must be rich and well
supplied with moisture, else the leaves will probably be
tough and acrid. Inter-culture is the same as for spin-

ach, lettuce and similar crops. Frequent watering and
tillage in hot, dry weather to insure rapid, vigorous
growth should result in succulent, mild-flavored leaves.

In summer the plants run rapidly to seed; in spring
and autumn they will produce abundantly after being
cut. The pale citron-yellow flowers emit a perfume re-

sembling that of orange blossoms. jj_ q_ Kains.

R6SA (ancient Latin name). HosAceai. Rose. Orna-
mental deciduous shrubs, upright or climbing or creep-
ing, usually with prickly stems, alternate, stipulate,

odd-pinnate, rarely simple leaves, showy purplish, car-

mine, pink or white flowers, and conspicuous, often or-

namental, usually scarlet fruits. There is probably no
flower more popular and better known than the Rose.
From time immemorial poets have sung its praise, and
the love of it can be traced through the most ancient
documents in the literature of the Aryan race. It is re-

markable to note, however, that the Rose has played a
far inferior part in the horticulture of the Chinese and
Japanese. It is probably the first flower known and
cultivated in a double state, and it is the double-flowered
Garden form whose image the word "Rose" almost in-

variably brings to our mind, while to the wild single-

flowered Roses much less attention has been given. The
ornamental value of single Roses is rarely fully appre-
ciated. The Wild Roses have a simple charm and
graceful beauty of their own. No doubt the bold and
dominating beauty of the double Roses has eclipsed the
more modest attractions of the single Roses. The longer
blooming season of the Garden Roses is also a factor in

their favor. Though the Wild Roses cannot, perhaps,
be compared with their more noble sisters of the gar-

den, they are nevertheless fully able to rival other
ornamental shrubs for the adornment of park and plot.

According to the habit peculiar to each species, they
can be used for a variety of purposes. Most of the spe-

cies are shrubby, rarely exceeding 6 or 8 ft., and may
be used for borders of shrubberies or for covering
slopes and rocky ridges, especially S. rugosa, B. liu-

miUs and various American species. Some kinds, like

E. rugosa and B. Incida, make handsome ornamental
hedges. The climbing species are used for covering
walls, trelliswork, arbors, porches or pillars, but per-

haps display their beauty to the most advantage when
allowed to ramble over shrubs or rocks. The half-ever-

green i?. H'ic/i?f)-«t«?ia makes a beautiful ground-cover
and may also be used for edging groups and flower

beds.
The fruits of most species are decorative and often

remain on the branches all winter. The red stems of

most of the species of the Carolinse and Cinnamomese
groups are effective in winter also. The foliage of most
of the American species turns purple-orange or yellow

in autumn, and so does that of B. rugosa, which is in
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regard to the foliage the handsomest of the hardy
Roses, with its darli green leathery and glossy leaves.
Most of the species are hardy or almost hardy north,

as R. rH(/o.sa, netic/cra, Carolina^ Vtrfiiniana, IncuJa,
huniilis, i-tinhm, rithiffhiosa , s/iino-^i^i^iiii.a . alphnt, ar-
vensis and nmltifUtrn . Sonic species. :is //. l)'/r/i/c;va-

ana, sempcrfiiriis, scricea, niifrophijUn , i'Jiinrti.si.s and
JSqlanteria, require protection north. Others, as B.
Bauksla, bracteata, Icevigata and (/iriaiitea, are hardy
only south.
With few exceptions the Roses are of easy cultivation

and grow in almost any kind of soil, except in a loose
and very s.indy one. They are readily transplanted.
The Wild Roses need little pruning; they should only
be thinned out and the weak and old wood be removed;
long and vigorous shoots should not be shortened, es-
pecially in the climbing varieties, as these shoots are
the most floriferous.

All true species can be propagated by seeds. The
hips should be gathered as soon as ripe, the seeds
washed out and sown at once or stratified and sown in
spring. They germinate the first year, but if kept in
the hips during the winter and allowed to become dry,
they usually do not germinate until tlie second year.
Mice are very fond of the seeds. Almost all species
grow readily from cuttings of nearly ripened wood in
summer under glass. Many species, especially the
climbing Roses, can be propagated by hardwood cut-
tings taken in fall and planted in spring. Layering is

less often practiced, except with a few species, like -K.

lutea and R. hemisphcerica, which do not grow readily
from cuttings. Some species, especially those of the
groups of Cinnamomese, Carolinas and Gallicie, can be
increased by root-cuttings ; the roots are taken up in
fall, stored during the winter in sphagnum or sand in a
frost-proof room, and .sown in spring in drills and
covered about 2 inches deep. The species of the last-
named groups and some others are also often increased
by suckers and division. Budding and grafting is less
often done with the Wild Roses and should be avoided
for Roses in shrubberies where the individual plants
cannot be carefully watched; the stock usually throws
up suckers and outgrows the cion, often in a short time.

ROSA 1547
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2146. A 5-foliolate Rose leal.

Rosa is a widespread genus, easily distinguished by
well-marked characters from allied genera, but in the
limits of the genus itself the characters are exceedingly
variable and it is very difdcult to group into sections

and species the innumerable forms which often pass
gradually into each other. In no other genus, perhaps,
are the opinions of botanists so much at variance in
regard to the number of species. While some, as
Bentham and Hooker, estimate the number at about 30,

2147. A 9-foIiolate Rose leaf.

the French botanist Gandoger actually describes from
Europe and western Asia alone 4,2t)G species. The
majority of botanists recognize over 100 species. The
Roses are almost equally distributed through the colder
and temperate regions of the northern hemisphere, in

America extending to North Me.Kico, in Africa to Abys-
sinia, and in Asia to India. They are all shrubs of
upright habit, or climbing or sarmentose, with usually
prickly stems: Ivs. stipulate, alternate, odd-pinnate,
with 3 to many Ifts. (Figs. 214G, 2147), rarely simple:
the fls. are mostly large and showy, pink, purple, white
or yellow, and appear usually solitary or corymbose at

the end of short liraiiclilcts; petals and sepals 5, rarely
i; stamens numerous; pistils numerous, rarely few, in-

closed in an urn-shaped receptacle, whicli becomes fleshy
and berry-like at maturity, containing several or many
bony akenes, usually erroneously called seeds; the fr.

itself is called a "hip." Pig. 2148, 2149. The fls. show
a remarkable tendency to become double, and such
forms have been knowm and cultivated from time im-
memorial. These innumerable garden forms, increas-
ing every year, are almost exclusively of hybrid origin
and are therefore omitted in the botanical classification

of the genus.
Many attempts have been ]nade to subdivide the

genus with more or less satisfactory results; the more
important are those by A. DeCandolle, Lindley, Regel
and Baker. Nowadays the arrangement proposed by
Cr6pin is considered the most natural and satisfactory
and has been followed in the account given beloAV. No
good general monograph has been published since
Lindley 's Monographia Rosarum (1820), except a rather
short one by Regel in 1877. Of the more recent publi-
cations the most important are those of Crepin, espe-
cially his " Primitiffl Monographiae Rosarum." In con-
sulting his pulilications one has to bear in mind that the
author changed his opinion somewhat respecting the
value of the species during his studies of the genus.
In his later publications he takes a broader view in

regard to the specific value of the Rose forms and
unites under one species many forms which he for-

merly considered as distinct species. An illustrated

monograph valuable for the knowledge of the older
garden forms and species is Thory and Bedout^'s "Les
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Roses," with 160 colored plates (1817-1820). It is

quoted, below as Red. Ros. As the first edition in folio

is found in only very few libraries, the smaller edition
is cited in parenthesis by volume, groups and the
sequence of the plates, neither pages nor plates being
numbered contimiously in this edition.

The economic properties of the Rose are of little im-
portance. The most vahiable product is attar of Roses,
a highly fragrant essential oil. It is chiefly manu-
factured in southeast Europe and western Asia from
JRosci alba and _K. Damascena, and of late this industry
has been successfully transplanted to Germany. See
Perfumery Gardening, Vol. III. The fruits of some
species, especially of JR. villosa and R. canina, are
made into preserves.
For general notes on culture, see Mose.

Abyssinica, 8.

acicularis, 40.

Agatha, 16.

alba. 18, 41.

alba-plena, 14, 41.

alpina, 36.

Altaica, 42.

Andrece, 41.

Arkansana, 39.

arvensis, 7.

AustHaca, 16.

Banksise, 14.

Bengaloisis, 11.

berbeHfolia, 1.

bicolor, A'6.

bifera, 17.

hlanda, 38. 39.

blanda setigera, 39.

Borbonica, 13.

Bourgeauiana, 40.

Boursaulti, 37.

bracteata, 5, 48.

Brunoni, 8.

Burgundiaca, 16.

calendarwm, 17.

Califoruica, 33.

calocarpa, 41.

CaTnellia, 49.

cauiua, 22.

capreolata. 7.

caniea, 2.

Carolina, 24.

centifolia, 16.

Cherokensis, 49.

Chinensis, 11.

cinnamomea, 35.

corymbosa, 24.

eristata, 16.

Damascena, 17.

Dawsoniaua. 2.

Devoniensis, 11.

Dijoneusis, 16.

Eglauteria, 21, 43.

Engelmanni, 40.

Fendleri, 31.

ferox, 41 and suppi.
fermginea, 23.

florida, 2.

fcecnndissima, 35.

foliolosa, 28.

Fortuneana, 15.

fragrans, 11.

Frctncofurtana, 19.

fraxinifoUa, 38.

IKDEX.

Galliea, 16.

gigantea, 10.

glaucophylla, 44.

gra7idiflora, 42.

gyinnocarpa, 29.

Hardii, 1.

Harisoni, 44.

hemispheric a, 44.

Hibernica, 42.

hispida, 34, 42.

humilis, 25, 26.

incarnata, 16.

Indica, 11 and suppl.
inermis, 42.

intermedia, 2.

Iwara, 2.

Kamschatiea, 41.

hBvigiita, 49.

Liiirri'm-iaiia, 11.

Lesehenaultii, 8.

longifoHa, 11.

Luei». 5 and suppl.
lucida, 25.

Intea. 43.

lutea-plena, 14.

httesceiis, 42.

Lyoni, 26.

Macartnea, 48.

maerantha, IG.

Manetti, 11.

microphylla, 50.

minima, 11.

minutifolia, 46.

mitissiraa, 42.

mollis, 20.

mollissima, 20,

niosehata, 8.

ninltiflora, 2.

museosa, 16.

niyriaeantha, 42.

Nipponensis, 40.

nitlda. 27.

Noisettiana, 12.

Nutkaua, 34.

Nuttalliana, 24.

odoratissima, 11.

officinalis, 16.

pahistris, 24.

parviflora. 26.

parvifolia, 16.

pendnlina. 36.

Pennsylvanica, 24.

Persica, 1.

pimpinellifolia, 42.

pisocarpa, 30.

Pissardii, 8.

platyphylla, 2.

polyantha, 2, 11.

pomifera, 20.

pomponia, 16.

pratincola, 39.

prostrata, 6.

provincialis, 16.

puleliella, 16.

pumila, 11 and 16.

pnnicea, 43.

Pyrenaica, 36.

Rapa, 25.

EapinI, 44.

reclinata, 37.

Reijellana. 41-

repens, 7.

reversa, 42.

rosea, 41.

rubella, 42.

rubiginosa, 21.

rubifolia, 4.

rubra, 5, 41.

rubra-plena, 41.
rubri.folia, 23.

i-ugosa. 41.

Sayi. 40.

scande7is, 6.

semperrtoreus, 11

sempervirens, 6.

sericea, 45.

setigera, 4 and 39.

silvestris, 7.

simplicifolia, 1.

Sinica, 49.

spinosissima, 42.

stellata, 47.

stylosa, 9.

sulphurea, 44.

ternata, 49.

tetrapetala, 45.

Thunbergiana.2, 41.

tomentosa, 4.

trigintipetala, 17.

turbinata, 19.

villosa, 20, 26.

Virginiana, 38.

viridiflora, 11.

vulgaris, 11.

Watsoniana, 3.

Wichiira^, 2.

Wichuraiana, 5.

Woodsii, 32.

KEY TO THE GROUPS.

(For a hortienltnral elassifieation of Roses, fonnded prima-
rily on garden values, see the article Rose.)

A. Lvs. simple^ withonf sfipnjes: fis. yellow ...

Subgenus Hulthemia (Species No. 1)

AA. Z>vs. pinnate, sfipitlafe

Subgenus Eurosa {Species Nos. 2-50)

B. Styles exserted beyond the moxttli of the re-

ceptacle.

c. Wxserted afiiles connate into a column.
(See Fig.'2150 right.)

Climbinq or creeping: style about as long as
stamens Section I. Systyl^ (Species Nos. 2-8)

Upright, with arching branches: styles shorter
than stamens

Section II. Stylosje (Species No. 9)

cc. Exserted styles free.

Lfts. usually S-5: j^etals 5 or more
Section III. Indict (Species Nos. 10-13)

Lfts. usually 7-9, small: petals usually 4, white..
Section XI. Sericea (Species No. 45)

BE. Styles reaching only the mouth of the re-

ceptacle and stigmas forming a sessile

head over it (see Fig. 2150).
c. Stipules free or almost free: sarmentose

or climbing ahrubs: fls. white or yellow.
D. Branches glabrous: lfts. S-5, stipules

small, entire.

Fls. small, umbellate, yellow or white: pedicels
and recej^tacle smooth

Section IV. Banksj^ (Species Nos. 14,15)

JFls. large, solitary, white: pedicels and recep-
tacle prickly

Section XIV. L.^vigat^ (Species No. 49)

DD. Branches tomentose or pubescent: lfts.

7-9; stijniles pectinate: fls. I or few,

ivhite, with large bracts at the base
of the short pedicel: receptacle to-

mentose
Section XIII. Bracteat.<e (Species No. 48)

CO. Stipules adnate.
D. Lvs. of flowering hranchlets 3-5-folio

late, large and firm: stems usually
with jyrickles and bristles: fls. up-
right, on long pedicels: receptacle
bristly: sepals reflexed after flower-

ing, caducous
Section V. GALLiciB (Species Nos. 16-19)

DD. Lvs. of flowering branchlets 5-9-folio-

late {rarely 3-foliolate, the fls. then
short-pedicelled, ivith smooth recep-
tacle). See DDD, next page.

E. Fls. iisually corymbose; if solitary,

pedicels with 1 or more bracts.

F. Stems with only one kind of

prickles, sometimes mixed with
glandular hi-istles : prickles
usually hooked, stoiit, scattered:

outer sepals usually pinnate...
Section VI. Canin.^ (Species Nos. 20-23)

FF. Stems, at least at the base, with
usually straight often slender
prickles and nuynerous bristles

gradually passing into prickles.

Sepals after flowering spreading, usually entire,

caducous: fr. usually hispid, with the akenes
only at the bottom. ( See Fig. 2148 c. )

Section VII. Carolina (Species Nos. 24-28)

Sejjals after flowering upright, usually entire,

rarely cadiieous : fr. usually smooth, with the

akenes at the bottom and wall. (See Fig.
2148 ft, 6.)

Section VIII. Cinnamomea (Species Nos. 29-41)

2148. Various forms of Rose hips. About natural size,

a, Rosa rugosa; b, R. pendulina; c, R. humilis.
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2149. A spray of Rose hips.

EE. Fls. solitary, without hracts, only
occasionally corymbose ; sepals
erect, persistent.

F. Sepals entire: Ivs. on the flowering
branchlets usually 9-foliolate:

prickles straight, slender, scat-

tered, usually mixed with
bri.<itles : fls. white or yellow,
rarely pink

Section IX. PiiXPJNELLiFOLi.E (Species No. 42)

FF. Sepals pinnate at the outer
edges: Ivs. on floivering branch-
lets 5~7-foiiolate.

Prickles straight or hooked, rather stout: fls. yel-

low Section X. Lute^ {Species Nos. 43,44}

PrickJps slender, straight: fls. jjink or white: Ifts.

not over Yi in. long, incised'

Section XII. Minuttfoli^ (Species Nos. 46,47)

DDD. Zfi^s. of floivering branchlets 11-15-

foliolate.

Prickles regularly in pairs below the base of

petiole: inflorescence corymbose: fr. large, very
prickly

Section XV. Mickophi'll^ (Species No. 50)

SIBUIARY of sections.

Number. Name. Species.

I Systylje 2-8

II Stylos^ 9

III Indict 10-13

IV Banksi^ 14, 15

V Gallics 16-19

VI CANIN.E 20-23
VII Carolina 24-28
VIII ClNNAMOME^ 29-il
IX Pimpinellifoli^ 42
X LUTE^ 43,44
XI Sebice^ 45
XII Minutifoli.^ 46, 47
XIII Bkacteat^tE 48
XIV L^vigat^ 49
XV MiCKOPHYLLJE 50

SUBGENUS HULTHEMIA. Only one Asiatic species,
disfingiiished from all other Hoses by the simple,
exstipulate leaves.

1. P6rsica, Michx. (i?. simplicifdlia, Salisb. B. her-
berifdlia, Pall. Lbwea berberifdlia, Lindl.). Low
straggling shrub, 2 ft. high, with slender, prickly
branches : ivs. short-petioled, oval to oblong, acute at

both ends, serrate, bluish greeu, pubescent, V^-V-A in.

long : fls. solitary, yellow, with red ej'e, about 1 in.

across: fr. prickly. June. N. Persia to Siberia. B.M.
7096. B.R. 15:126]. G.C III. 6:8, 9, 78. -This peculiar
Rose is very rare in cultivation, since it is very difficult

to grow. It has been successfully cult, in a cool green-
house, exposed to the full sun, kept raoist during sum-
mer and dry from October to March. The only way to

propagate it seems to be by suckers; seeds are occa-
sionally introduced from its native country. A hybrid of
this species with i?. involucrata is J2. Ildrdii, Cels.,
with 5-7-foliolate Ivs. and large yellowish white tls..

with a deep orange eye. G.C. II. 24:469. Gn. 19, p. 473
(as B. simplici folia). P.M. 10:195.

SUBGENUS EUROSA.
Section I. Systyl^. A group of about 12 species

{one of them AmeHcan), well marked by the styles
being connate into a slender exserfed column. Stems
sarmentose or climbing, with hooked prickles : fls. in
corymbs, few or many: outer sepals pinnate, rarely
entire, reflexed after flowering, caducous.

Key to Species of Section I.

A. Stipules pectinate: prickles usually
in pairs 2. multiflora

aa. Stipides entire or defiticulate:

prickles scattered.
B. Lvs. of flowering branches 3-5-

foliolate, pubescent beneath 3. Watsoniana
4. setigera

BB. Z>vs, of floivering branchlets usu-
ally 9, glahroiis 5. Wichuraiana

BBB. Lvs. of flowering branchlets 5-7-

foliolate.

c. Sepals ovate, abruptly acumi-
nate: fl.-buds broadly ovate,

abruptly pointed : corymbs
usually feiv-fld 6. sempervirens

7. arvensis
cc. Sepals lanceolate, gradually

acuminate : fl. - buds elon-

gated : corymbs usually
many-fid 8. moschata

2. multiilora, Thunb. {B. polydntha, Sieb. & Zucc.
R. intermedia, Carr. JR. WichurcB, Koch). Deciduous
shrub, with vigorous, long, recurving or climbing
branches: Ifts. usually 9, obovate to oblong, acute or
obtuse, serrate, pubescent, 5^-1/3 in. long: fls. in many-
fld. pyramidal corymbs, usually white, ^i in. across or
more; sepals ovate, abruptly acuminate ; styles glabrous:
fr. small, globular. June. Japan, China. B.M. 7119.

G.F.3:405; 4:535; 6:316. 317. A.G.18:677. A.F.6:1003.
Gn. 49. p. 368 (as B.microcarpa); 55:432. Gng. 5:120,

121.— Var. Thunbergiana, Thory, is the typical form,
with small white single fls. Var. cornea, Thory (var.

plena, Dipp. B. florida, Poir.). "With double light pink
fls. B.M. 1059. B.R. 5:425. Var. platyphylla, Thory,
with larger lvs. and larger double, deep pink fls., is per-
haps a hybrid. B.R. 16:1372. Many other hybrids have
originated in cultivation; they usually show their par-
entage by the pectinate stipules. A hybrid with B.
rugosa is B. Iwdra, Sieb., with single, rather small
fls. R. polydntha, Hort., not Sieb. & Zucc, is a trade

2150. Section of Rose flowers (XK).
To show two forms of styles.

name for hybrids with B. Chinensis. Gn. 29:530. The
Dawson Rose, or B. Dawsonidna, is a hybrid with
General Jacqueminot. A very beautiful hybrid and one
of the best climbing Roses is Crimson Rambler (Fig.

2151), a vigorous grower, with large corymbs of bright
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crimson fis. A.G. 16:233. Hybrids with R. setigera and
7?. Wichut-aiaua have also beeu raised.

3. Watsoniana, Cr^p. Deciduous shrub, with sarmen-
tose or recurving branches: Ifts. 3-5, linear-lanceolate,
with entire wavy margin, pubescent beneath, 1-2/^ in.

long: fls. in many-fld. pyramidal corymbs, H in. across
or less, white; style glabrous: fr. small. June, July.
R.B. U, p. 183. G.F. 3:477. -A very curious Rose of
unknown origin, supposed to have been introduced from
.Japan, but not known in a wild state. Not quite hardy
north.

4. setigera, Michx. Prairie Hose. Figs. 2152-4.
Shrub with prickly branches attaining 6 ft., with long
and slender recurving or climbing branches: Ifts. 3-5,

oblong-ovate to lanceolate, shortly aciiminate, serrate,
tomentose beneath, 1-3 in. long: fls. in rather few-
tid. corymbs, deep rose, fading to whitish, about 2 in.

across, almost scentless : pedicels and receptacle glandu-
lar-hispid; style glabrous: fr. globular, % in. across.
June, Jiily. From Ontario and Wis. to Tex. and Fla.
Mn. 8:05. G.F. 10:323. A.G. 13:190, 197; 10:229. Gng.
1:325. M.D.G. 1900:423. -Var. tomentosa, Gray (i?.

ruhi folia, R. Br.). Lvs. more tomentose beneath:
corymbs with more, but smaller fls. A valuable hardy
climbing Rose. Several varieties with double fls. are in
cultivation; some are probably hybrids with ^. arvensis,
mtiltiflora, and other species.

5. "Wichurai^na, Crepin (J?, bracteafa, Hort., not
Wendl.). Memorial Rose. Fig. 2155. Half-evergreen
shrub with prostrate and creeping branches : Ifts.

roundish or broadly obovate, \isually obtuse, serrate,
glabrous, shining above, %~% in. long: corymbs few-
fld. or many-fld., pyramidal: fls. white, fragrant, lM-2
in. across; styles pubescent; pedicels slightly glandu-
lar-hispid: fr. ovoid, to H in. high. July-Sept. Japan.
BM. 7i21 i'ds B. Lucia'). G.F. 4:569; 6:337. G.C. III.

22:99. R.H. 1898:105, 106. M.D.G. 1898:580-585.-A
handsome Rose for covering banks and rockeries. A
number of hybrids, especially with Hybrid Tea Roses,
have been raised. G.F. 6:337. Mn. 8, p. 27, 156. Gng.
6:353-355. Var. rubra, Andr6, with single carmine fls.,

lK-2 in. across, and the lvs. with 5-7, somewhat larger
Ifts., is a hybrid of 7?. Widiuralana and B. m-ulfi flora,

var. Crimson Rambler. R.H. 1901, p. 20.

6. sempervirens, Linn. Evergreen shrub with long
and slender sarmentose, somewhat reddish branches:

Ifts. 5-7, ovate - lanceolate, acuminate, serrulate, gla-
brous, shining above, %-2 in. long: fls. in few-fld.
corymbs, sometimes 2 in. across, slightly fragrant

;

-^^^

-r .A*J*«-*

2151. Crimson Rambler Rose. See No. 2.

2152. Rosa setigera (X nearly }4)- See No. 4.

pedicels glandular-hispid; style usually pubescent: fr.

.subglobose or ovoid, orange-red. June, July. S. Eu-
rope, N. Afr. B.R. 6:465. -Var. prostrita, Nichols. (B.
prostrdta, L,\iid\.). Lfts. smaller, oval, acute: fr. ovoid.
Var. scandens, Nichols. {B. scdndens. Mill.). Lfts. ob-
long or oval, obtuse: fr. subglobose. There are some
double-fld. garden forms, probably hybrids "with other
climbing Roses. Less hardy than the preceding and the
following.

7. arvensis, Huds. {B. ripens. Scop. J?. silvSstris,

Herrm.). Deciduous shrubs, "with sarmentose or creep-
ing stems : lfts. usually 7, ovate to ovate - elliptic,

acute, serrate, dull above, glabrous or slightly pubes-
cent beneath, rather thin, M-IJ^ in. long: fls. in few-fld.

corymbs, sometimes solitary, white, scentless, lK-2 in.

across; style glabrous: fr. ovoid. June, July. Europe.
B.M. 2054.

Var. capreolata, Neill. Ayrshire Rose. Lfts. usu-
ally 5, larger: tls. double, white to deep pink. It may
be a hybrid with B. Gallica. Hardy.

8. moBchata, Mill. (B. Bnmdiii, Lindl.). Musk Rose.
Deciduous shrub with sarmentose or climbing branches:
lfts. 5-7, oval or oblong, mostly acuminate, serrulate,

usually pubescent beneath, 1-2K iu. long: lis. white,

fragrant with the odor of musk, lH-2 in. across, single
or double; styles pubescent: fr. ovate, small. Jul}', S.

Asia, Abyssiiiia. B.R. 10.829. P.S. 4:366-.367. B.M.
4030. — Naturalized iu some localities in Ala. in a form
with rather broad, acute or obtusish lvs. Var. Abyssln-
ica, Crep. (iJ. ^fiySA'fiiJca, Lindl.). More prickly: flow-

ering branchlets shorter; inflorescence more compact;
sepals with smaller lobes. Var. Leschenaiiltii, Crep. (,ff.

LeschenauUii, Wight & Am.). Fls. larger, in few-fld.

corymbs; pedicels and receptacle glandiilar-hispid. B.
PUsdrdii, Carr., a vigoruus-i^rowing Rose with numer-
ous wliite fls., figured in R.H. 1880, p. 314, 315, is also

a form of the Musk Rose. Several hybrids are known;
the most important is B. NoUettiana (See No. 12). The
Musk Rose is a handsome free-flowering climbing Rose,
but is not hardy nortli.
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Section 11. Stylos^. Contains only one European
tipecic'i, with thf appviiranca of a hijhrid between R.
arvensis and R. r<tniita.

9. styldsa, Desv. Shrub, with long, arching branches,
prickly: Ifts. 5-7, ovate-oblong, acute, serrate, pubes-
cent beneath, %-'2 in. long: tls. in few-Hd. corymbs, wliite

or light pink, lJ^-*2 in. across; styles glabrous. June.
July. W. Europe. Red. Ros. (1:5, 2).-Of little orna-
mental value.

Section III. Indict. Few
Asiatic species with upright
or prominihent stems; prick-
les scattered, hooked, few :

Ifts. 3-5, rareJij 7: inflores-

cence 1-manij-fid.: sepals en-

fire or the outer ones spar-
ingly pinnate, reflexed after

flowering: bracts and stip-

ules narrow, the latter with
small, divergent auricles.

10. gigant^a, CoUett. Pro-
cumbent : flowering branches
usually unarmed : Ifts. usually
5, oval to broadly elliptic, ser-

rate, glabrous, firm, 1%-'B in.

long: lis. solitary, usually with-
out bracts, white, 5-(} in. across

;

pedicels and receptacle smooth;
sepals entire, long- acuminate.
Burma. G.C. III. G:i:J. -Hardy
only south. It is [lossible that

Fortune's Double Yellow
(Beauty of Glazenwood), with
large, double, salmon - yellow
fis., figured in B. H. 4()79, is a

var. or hybrid of this species.

11. Chin^nsis, Jacq. (R. In-
dica, Lindl., not Linn. ). China
Rose. Bengal Rose. Low,
upright shrub, with slender
branches, sometimes almost un-
armed: Ifts. 3-5, sometimes 7,

ovate to oblong, acute, finely

serrate, coriaceous, shining and
dark green above, pale beneath,
glabrous, l-2>^ in. long : fls.

usually few or solitary, crim-
son, pink, white or yellowish,
sometimes 3 in. across, fra-

grant: fr. usually obovate.
Flowering all summer and fall.

China. From this species and
R. Gallica and its forms most
of the Garden Roses have orig-

inated. Several vars. are known.

Var. DevonUnsis, Hort., is probably a hybrid: it is of

vigorous growth, almost climbing, and has large, yel-

lowish white, double flowers. P.M. 8:169.

Var. frd-grans, Thory {R. Indica, var. odoratissima

,

Linn.). Tea-scented or Tea Rose. Similar to the fol-

lowing but fls. more fnigrant, salmon-pink or light rose:

fr. ovate. B.R. 10:804. More tender than the utlier

vars.

var. tndica, Koehne {R. ludica, var. viilgiiris,

Liudl.). Monthly Rose. Stems rather stout, 3-5 ft.

high, glaucous green, with brownish red prickles: fls.

pink to whitish, with glandular pedicels : fr. obo-
vate.

Var. longifdlia, Thory (R. longifdlia,Wi\\d.). Lfts.
lanceolate: fis. single, deep pink. Red. Ros. (3:25,

8).

Var. minima, Curt. (R. Laivrencidna. Hort. R. In-
dica,Tar. pianila, Thory). Dwarf shrub, usually not
over 1 ft. high, with small rose-red fls. about 1% in.

across; petals often pointed. There are single- and
double-fid. forms. The Fairy Roses belong to this
variety. B.M. 1702. Red. Ros. (3:25, 6, 7).

Var. semperfldrens, Nichols. (R. semperfUrems. Curt.
R. BenguUnsi.s, Pers.). Crimson Chinese Rose. Low
shrub, with slender, prickly or almost unarmed, dark

98

green branches: Ifts. rather Ihin. mostly stained with
purple: fls. usually solitary on slender i>edicels, crim-
son or deep pink. B.M. 284.

Var. viridifldra, Dipp. Green Rose. With mon-
strous green Ms. ; the petals are transformed into
small, narrow green Ivs. F.S. 11:1136.

Var. Man6tti, Dipp. (R. Man&tti, Hort.). Fig. 2150.
Of vigorous growth, upright; pedicels hispid-glandular:
fls. deep pink, single or semi-double. This variety has

3153, Rosa Betigera, or Prairie Rose. 2<u. -i.

been recommended as a stock for forcing Roses; grows
readily from cuttings, but is not quite hardy.

12. Noisettiana, Thory. Noisette Ro.se. Champney
Rose. Supposed hybrid of R. Chinensis and R. mos-
chata. Stems upright to 6 ft., with hooked reddish
prickles: lfts. 5-7, usually oblong-lanceolate or oblong-
ovate, glabrous: fls. iisually in corymbs, light pink to
red, sometimes yellow; styles glabrous. Blooms in

summer and fall. — Numerous garden forms. The Noi-
sette Rose was raised about 1817 by John Champney, of
Charleston, S. C, from seed of the Musk Rose fer-

tilized by a blush China Rose. From the seed of this
hybrid Philippe Noisette, a florist at Charleston, ob-
tained a Rose which was afterwards distributed as
Blush Noisette by his brother Louis Noisette, of Paris.

13. Borbdnica, Morren. Bourbon Rose. Supposed
hybrid of R. Chinensis and R. Gallica. Upright shrub,
with prickly and often glandular-hispid branches: Ivs.

usually 7, ovate or ovate-lanceolate, acute, shining: fls.

double or semi-double, usually purple, blooming in

summer and fall. The Bourbon Roses are hardier th:in

the Noisette, China and Tea-scented Roses, but require
protection north. R. Chinensis and its varieties and
hybrids (hybridizing with the hardier Roses of the Gal-
lica group) have given rise to the Hybrid Perpetual
or Remontant class. See Nos. 11 and 16.
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2154. Baltimore Belle Rose—Rosa setigera (X i4). No. 4.

Section IV. BANK;si.ffi. Contains one Chinese species

with climbing, sparingly prickly or unarmed stems:
stipules quite free, subulate, caducous: sepals entire,

reflexed after flowering, caducous.

U. Banksise, R. Br. Banks' Rose. Climbing to 20 ft.,

evergreen: Ifts. 3-5, sometimes 7, elliptic-ovate to ob-

long-lanceolate, acute or obtusish, finely serrate, shin-

ing, glabrous except at the base of midrib beneath: fls.

on slender, smooth pedicels in raan>'-fld. umljels, yellow
and single in the typical form, about 1 in. across,

slightly fragrant. May. June. S.China. B.M. 7171.—
Var. alba-plena has double white fls. B.M. 1954. B.R.
5:397. Var. lutea-plena has the fls. double yellow.
B.R. 13:1105.

15. Fortune^na, Lindl., is a hybrid of ii'. JSatiksia^

and JR. Uevigata. Climbing shrub, with sparingly
prickly stems: Ifts. 3-5: fls. large, double, white, on
hispid pedicels. P.F.G. 2, p. 71.

Section V. Gallics. Contains only one very variable
species, native of Europe and W. Asia. Low, upright
shrub; the stems with usually hooked prickles
mixed with bristles: fls. few and often with narrow
bracts or solitary on a usually bractless pedicel:
sepals reflexed after flowering, caducous, the outer
ones pinnate; upper stipules not dilated.

A. Lfts. doubly and glandular serrate. .IQ. Gallica
JlA.. Lfts. simply ser^'ate, not glandular.

Supposed hybrids of B. Gallica .. .11. Damascena
18. alba
19. turbinata

IG. G&Uica, Linn. Upright shruh, rarely attaining
5 ft. high: lfts. 3-5, broadly oval or ovate, rounded at

base, usually doubly serrate with glandular teeth, ru-

gose above, pubescent beneath, deflexed, 1-2 in. long;
rachis glandular-pubescent and often prickly: fls. on
rather stout, upright, glandular-hispid and bristly pedi-
cels, deep pink to crimson, 2-3 in. across; receptacle
glandular-hispid : fr. subglobose or ovate, brick-red.
June. M. and S. En., W. Asia.— The following are the
most important forms: Var. Agatha, Thory. With
rather small, very double purple fls., the outer petals
spreading, the inner ones concave. Red. Ros. (2:17,
17-21). Var. incamata, Voss (B. incarndta. Mill.).

Lfts. narrower, elliptic-ovate: rachis not prickly : flow-
ering br.anches unarmed: fls. large, pale crimson, soli-

tary: fr. ovoid. B.M. 7035. Var. macrdntha, Hort., sim-
ilar to the preceding, but fls. pale pink. Gn. 52:1148.
Var. oflicinalis, Thory (B. proi'inciitlis. Mill. Var.
plena, Regel), is the typical form but with double_|fls.

Var. pdmila, .Jacq. {B.Austriaca, Crantz). Dwarf form,
with creeping rootstock: fls. red, single. Red. Ros.
(2:17, 2). Var. centifolia, Regel {B. centifdliu, Linn.).
Cabbage Rose. Lfts. iisuallj' 5, pubescent on both
sides or only beueath, larger and thinner; rachis not
prickly: fls. on longer and more slender pedicels, nod-
ding, fragrant; petals indexed. June, July. This Rose
has been usiially considered as a distinct species, but is

without doubt only a form of B. Gallica, originated in
cultivation. It has not been found wild, except with
double fls., probably escaped from gardens. The follow-
ing are forms of the Cabbage Rose: Var. muscosa, S^r.
(B. muscosa. Ait.). Moss Rose. Fig. 2157. fls. rose or
white, with peduncles and calyx glandular-mossy. B.R.
2:102. B.M. 09. Gn. 18:242. Var. cristata. Curt., is

similar, hut the sepals are doubly and incisely lobed:
ris. rose-colored, large. B.M. 3475. Var. pomponia,
Xouv. Duh. (B. pomponia, DC). Dwarf form, with
small Ivs. and small double fls., about 1J< in. across,
varying from white to red. B. Burgundlaca , Pers., B.
Dijonensis, Roessig, B. pulchella, Willd., and B. par-
vifdlia, Ehrh., belong here. From B. Gallica, with its

varieties, and B. Damascena, the Hybrid Perpetual or
Remontant Roses have originated by hybridizing with
B. Cliinensis and its forms.

17. Damascena, Mill. (if. bifera, Pers. B. calenda-
rnni, Borkh.). Damask Rose. Attaining 5 ft.: stems
usually with numerous stout and hooked prickles, some-
times mixed with glandular bristles: lfts. usually 5,

sometimes 7, ovate-oblong, serrate, more or less pubes-
cent beneath, 1-25^ in. long; stipules sometimes pecti-
nate; petioles prickly: fls. u.sually corymbose, double,
red, pink or white, sometimes striped; pedicels and re-

ceptacles glandular-hispid : fr. obovate. June, July,
and again in autumn. Origin unknown; introduced to
Europe from Asia Minor in the sixteenthcentury, — Var.
trigintip^tala, Dieck, with semi-double red fls., is con-
sidered to be the Rose chiefly cultivated in southeast
Europe for the manufacturing of attar. Gt. 38, p. 129.

G.C. III. 7:45.

3155. Rosa Wichuraiana (X K). See No. 5.

18. Alba, Linn. Upright shrub, becoming 6 ft. high

:

stems with scattered hooked prickles and sometimes
with bristles: lfts. usually 5, broadly ovate, serrate,

pubescent beneath, 1-2 in. long; upper stipules dilated:
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fls. single or double, solitary or several, white or blush,

fragrant; pedicels glandular-hispid; receptacle usually

smooth: tr. oblong, scarlet. June. Probably hybrid of

i?. Gallica and H. canina.

19. turbinita, Ait. {li. Francofnrtdna, Borkh.). Up-
right shrub, attaining ft.: stems with straight or

hooked prickles: flowering branches almost unarmed:
Ifts. 5-7, oval, serrate, pubescent beneath; upper stip-

ules much dilated : fls. l-:i, single or double, purple,

2-3 in. across, slightly fragrant; pedicels and receptacle

glandular-hispid only at the base; sepals erect after

flowering, entire or nearly so: fr. turbinate. June.
Supposed hybrid of S. Gallica and B. cinnamomea.
Red. Ros. (3:23, 1).

Section VI. Canin-b. Many species in Europe, JV.

Africa and W. Asia. Upright shrubs, with scattered

usually hooked and numerous prickles: upper stipules

dilated: corymb usually many - fid,, with dilated

bracts: outer sepals pinnate, reflexed. after flotvering

and eadiicous or erect and piersisient.

A. Foliage pubescent on both sides or
densely glandular 20. villosa

21. rubiginosa

AA. Foliage glabrous or nearly so 22. canina
23. ferruginea

20. villdsa, Linn. {B. pomifera, Herrm.). Upright
shrub, .attaining 8 ft., with almost straight spines: Ifts.

5-7, oval to ovate-obloug. acute or obtuse, doubly glandu-
lar-serrate, grayish green, pubescent above, tomentose
beneath, %-2 in. long: fls. 1-3, pink, lJ.2'-2 in. across on
prickly pedicels: fr. scarlet, ovoid or subglobose, to 1

inch across, hispid, with persistent erect sepals. June,
July. Eu.. AV. Asia. — Hardy Rose, with large orna-
mental fruit. Var. moUissima, Roth {M. mollis, Sm.).
Lower, with shorter prickles, smaller, silky-pubescent
Ifts.: fr. smaller, less hispid.

21. rubigindsa, Linn. (if. Fglanteria, Mill., not Linn.).

SwEETBEiER. EGLANTINE. Deuse shrub, attainiug 6 ft.,

with hooked prickles often mixed with bristles: Ifts.

5-7, orbicular to oval, doubly glandular-serrate, dark
green above and glabrous, pale beneath and often pu-
bescent, glandular on both sides, H-l in. long: fls. 1-3,

on hispid short pedicels, bright pink, l><-2 in. across;
receptacle usually glandular-hispid : fr. subglobose or
ovoid, orange-red to scarlet, with upright-spreading,
usually caducous sepals. June. Europe ; naturalized
in some localities in the East. B.B.2.232.—A handsome
hardy Rose of compact habit, with bright green foliage

exhaling a very agreeable aromatic odor. There are
some double forms and hybrids with other species.

glabrous or slightly pubescent or somewhat glandular
beneath, '%-\]4 in. long: Us. 1-3, light pink, on usually
glabrous pedicels; sepals reflexed, caducous: fr. ovate,
orange-red or scarlet, glabrous. June. Eu., N. Afr.,
W. Asia; naturalized in some localities. —Much used as
a stock for grafting.

*>*?

2156. The Manetti Rose (X Va).

Much used as a stock. See No. 11.

22. canina, Linn. Dog Rose. Upright shrub, attain-
ing 10 ft., with often recurving branches: prickles
stout, hooked: Ifts. 5-7, oval or elliptic, doubly serrate.

2157. Moss Rose.

See No. 16.

23. ferruginea, Vill. (B. rubrifdlia, VilL). Upright
shrub, attaining 6 ft., with slender, purplish branches
covered with glaucous bloom: prickles few, hooked or
straight: Ifts. 7-9, elliptic to ovate-lanceolate, simply
serrate, bluish green and more or less tinged with red,

%-l}4 in. long: fls. 1-3 or more, pink, IH in. across, on
usually hispid-glandular pedicels; sepals long, with
dilated apex, upright spreading, tardily caducous: fr.

subglobose. scarlet. June. Mountains of M. and S. Eu.
B.R. 5:430. -Effective by its reddish foliage: fls. less

conspicuous. Hardy.

Section VIL Caeolin.s;. Contains only American
species. Upright, mostly low shrubs: stems slender,

with usually straight prickles, placed in pairs and
often mixed ivith bristles: tipper stipules usually
narrow: corymbs generally few-fid.: sepals spread-
ing after flowering, caducous, the outer ones entire or
with few erect lobes: akenes inserted exclusively at
the bottom of the usually depressed-globose receptacle.

A. Pedicels rather long: Ifts. 5-9
B. lifts, finely many-toothed : prickles

usually hooked: stipules coYtvolute,2i. Garolma
BB. Lfts. coarsely toothed: prickles tisu-

ally straight and slender; stijjules

flat 25. lucida
26. humilis
27. nitida

AA. Pedicels very short: lfts. 7-11, small
and narrow 28. foliolosa

24. Carolina, Linn. {B. palistris, Marsh. B. corym-
bosa, Ehrh. B. Pennsylvdnica, Michx.). Pig. 2158.

Upright shrub, attaining 8 ft., with slender stems: lfts.

usually 7, elliptic to narrow-oblong, acute at both ends,
usually pubescent beneath, %-2 in. long; stipules nar-
row: fls usually corymbose, pink, about 2 in. across:
fr. depressed -globose, glandular -hispid, about Kin.
high, like those of the following species. June-Aug.
Nova Scotia to Minn., south to Pla. and Miss., prefer-
ring swampy and moist ground. G.W.F. .35. Em. 2:488.

Mn. 1, p. 86. — Var. Nuttallii,na, Hort., has larger fls.

appearing later and continuing until September.
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25. lilcida, Ehrh. (J?, huviilis, var. lucida, Best).
Shrub, G ft. high, with few or no suckers; pricliles
sometimes hooked: Ifts. 7-9, elliptic to obovate-elliptic,
dark green and shining above, thickish, often sliglitly

pubescent beneath, ^4-1% in. long; stipules somewhat
dilated: fls. usually few or solitary, aboiit 2 in. across;
sepals usually entire: fr. like that of the preceding.
June, July. Newfoundland to N. Y. and Pa. B.B.
2:231. Gn. 55, p. 428. -Well adapted for borders of
shrubberies, handsome in summer witli its shining foli-

age and bright pink flowers: ornamental in winter with
the brownish red stems and red fruits, remaining plump
until the following spring. Var. alba, Hort., has white
fls. and green stems. A. F. 12:1098. Gng. 5:30G. Var.
plena, Hort. With double fls. i?. Bdpa, Bosc, is also
supposed to be a double-fld. var. or perhaps hybrid of
this species.

26. hftmilis, Marsh. {E. parvifldra, Ehrh. E. Lifoni,
Pursh). Pig. 2148 c. Shrub, 3 ft. or sometimes 6 ft.

high, spreading by means of numerous suckers, with
slender prickles and usually numerous bristles: Ifts.

5-7, resembling those of the former but narrower, thin-
ner, not shining, usually pubescent beneath : fls. often
solitary; outer .sepals lobed. June. Maine to Ga., west
to Wis. and Ind. Terr. Much resembling the preceding,
which is often considered a var. of this species. — Var.
villbsa, Best. Lvs. villous-pubescent beneath, thickish.

v-^:

215S. Rosa Carolina (X K)- See No. 24.

27. nitida, Willd, Low upright shrub, IH ft. high:
branches covered with straight prickles and numerous
bristles: Ifts. 7-9, narrowly oblong, acute at both ends,
bright green and shining above, glabrous, ?^^-l in. long:
fls. usually solitary, 1-2 in. across, on slender glandular-
hispid pedicels; sepals entire. June, July. Newfound-
land to Mass. B.B. 2:231.

28. folioldsa, Nutt. Low shrub, !}{ ft. high: stems
with rather few slender prickles, sometimes almost un-
armed : Ifts. 7-9, narrow or linear-oblong, bright green
and shining above, glabrous or pubescent on the midrib
beneath, %~\ in. long: fls. solitary or fe%v, pink, about
\% in. across; pedicels and receptacle smooth or spar-
ingly glandular -hispid: fr. globose, with rather few
akenes. May, June. Ark. and Ind. Terr, to Tex. G.P.
3:101. — Like the preceding, a handsome dwarf shrub
with graceful foliage.

Section VIII. Cinnamome^. Many American, Asiatic
and £Juropean species. Erect shrubs, with iisuaUt)
straight prickles, in pairs or scattered, and often with
numerous bristles: Ifts. 5-9: upper stipules dilated:
corymbs usually many -fid., with dilated bracts: sepals
generally entire, upright after floiverlng and persis-
tent, rarely deciduous; receptacle usually smooth.

A. Prickles in pairs at the base of
petioles : branches glabrous.

B. Sepals deciduous: fr. about 34 in.
across, with very few akenes...'!^. gymnocarpa

BB. Sepals persistent, erect a fter
flowering.

c. Stipules fiat.

D. Fls. in usually many-fid.
corymbs, usually X}4 iu.

across ( larger and some-
times solitary in Nos. 31
and 32): fr. about H in.

across: stipules usually
entire and narrow.

E. Fr. globose, with no or
very short neck, about
K In- high (sometimes
ovate in No.. 31).

F. Sepals quite entire ISO. pisocarpa
31. Fendleri

FF. Sepals with few lobes on
the outer margins 32. Woodsii

EE. Fr. globose - ovate, with
prominent neck, % in.

high 33. Californica
DD. Fls, usually solitary, 2 in.

across or more: fr. Y^ in.

across: stipules dilated,
glandular-ciliate 34. Nutkana

cc. Stipules convolute, dilated 35. cinnamomea
AA. Prickles scattered, sometimes in

pairs in No. 41.

B. Stems and branches almost un-
armed, uithout bristles 30. pendulina

37. reclinata
38. Virginiana

BB. Stems and branches with numer-
ous prickles and bristles.

c. Branches and prickles gla-
brous.

D. Fls. corymbose : fr. with
spreading sepals 39. Arkansana

DD. Fls. solitary: fr. with erect

sepals 40. acicularis
cc. Branches and prickles tonien-

tose or pubescent 41. rugosa

29. gymnocdrpa, Nutt. Stems slender, attaining 10
ft., with straight slender prickles and bristles: Ifts.

5-9, broadly elliptic to oblong, doubly glandular-serrate,
usually gUibrous, %-l in. long: fis. solitary or few,
pale pink, about 1 in. across; sepals short: fr. orange-
red. June, July. Brit. Col. to Calif., east to Mont.

30. pisocArpa, Gray. Stems slender, with slender,
straight or ascending prickles, without bristles, some-
times unarmed: Ifts. 5-7, oblong to oblong-obovate,
simply serrate, pubescent beneath, y^-\%, in. long: fls.

pink, about 1 in. across, on short usually smooth pedi-
cels: fr. globose, with a very short neck. June to Aug.
Brit. Col. to Ore. B.M. 6857.

31. F6ndleri, Cr^p. Stems 8 ft. high, with slender or
recurved prickles, sometimes unarmed: Ifts. 5-7, oblong
to oblong-obovate, cuneate at the base, simply serrate,

usually glaucous, finely pubescent beneath or glabrous,
sometimes glandular, }4-l}4 in. long: fls. sometimes
solitary, pink; pedicels short, smooth: fr. globose,
sometimes ovate, bright red, with little or no neck.
June, July. Brit. Col. to W. Tex. and New Mex. B.B.
2:230 fas P. Woodsii). — Very decorative in fruit, which
remains during the whole winter.

32. Woddsii, Lindl. Stems 3 ft. high, with slender,

straight or recurved prickles, often bristly: Ifts. 5-7,

obovate to oblong, simply or doubly glandular-serrate,
pubescent or glabrous beneath, M-IK in. long: fls.

often solitary, pink, lM-2 in. across, on very short
smooth pedicels: fr. globose, with short neck. June,
July. Saskatchewan to Colo, and Mo. B.R. 12:976.—
The two preceding species may be only vars. of P.
Woodsii.

33. Cali£6rmca, Cham. & Schlecht. Stems 8 ft. high,

with stout, hooked or straight prickles, often bristly:

Ifts. 5-7, broadly elliptic to oblong-obovate, simply or
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doubly glandular-serrate, pubescent beneath or on both

sides, often glandular, rarely glabrous, J^-1^ In. long:

fls. on slender, usually smooth pedicels, over 1 in. across.

June-Aug. Brit. Col. to Calif.

2159. Rosa cinnamomea (X ^p,).

One of the oUT-i'nshioned liardy Roses. No. 35.

34. Nutkina, Presl. Steins stout, 5 ft. high, with
usually straight pricliles and sometimes bristly: Ifts.

5-7, broadly elliptic to oblong-lanceolate, generally
rounded at the base, usually doubly glandular-serrate,
almost glabrous, often glandular beneath, ^-2 in, long.

June, July. Alaska to Ore. and Utah. 6.P. 1:449.— Has
the largest fls. of the western species. Var. hispida,
Fernald, has the receptacle glandular-hispid.

35. cinnamdmea, Linn. Cinnamon Rose. Figs. 2159,
2160. Stems slender, 6 ft. high, with hooked prickles,
flowering branches sometimes unarmed: Ifts. 5-7, some-
times 3 on Ivs. of flowering branchlets, oblong, simply
serrate, dull green, densely pubescent beneath, >^-lJ^
in. long: fls. solitary or few, purple, about 2 in. across,
on short, naked pedicels: fr. depressed-globular, scar-
let. May, June. Eiuope, N. and W. Asia. A. G. 13:343.
—Var. foecundissima, Voss {Ji'. fn i-ifvdissima, Muench).
With double fls. Sometimes escaped from cultivation
in the East.

36. pendulina, Linn. (B. alpina, Linn.). Pig. 21486.
Stems slender, 3 ft. high: Ifts. 7-9, oblong-ovate or ob-
long-elliptic, obtuse, doubly glaiididar-serrate, usually
glabrous, H-IH in. long: fls. pink, usually solitary or 2-5,

to 2 in. across; pedicels and receptacle usually smooth:
fr. usually nodding, oblong or ovate, with elongated
neck, scarlet. May, .June. Mts. of Europe. B.R. 5:424.
— Handsome free-flowering shrub. Var. Pyrenaica, W.
D. Koch (i2. Pijrendica, Gouan.). Dwarf, with the
pedicels and usually also the receptacles glandular-his-
pid. B.M. 6724. Gn. 27:496.

37. reclinita, Thory (B. Bonrsatilti, Hort.). Sup-
posed hybrid of jK. pendiiUna and JS. GJiinensis.
Climbing to 12 ft., with slender, sparingly prickly
branches: Ifts. 3-7, oblong -ovate, glabrous: fls. in
corymbs, purple, double or semi-double, nodding: fr.

subglobose, smooth. Red. Ros. (3:26, 3). — Varying with
lighter and deeper colored and more or less double fls.

38. Virginlina, Mill. {B. hldnda, Ait. E. fraxinifblia,
Borkh.). Stems slender, 5 ft. high, with few slender
prickles or unarmed: Ifts. 5-7, elliptic to obovate-ob-
long, usually acute, simply serrate, glabrous or pubes-
cent beneath, V-i-iyi in. long; stipules dilated: fls. usu-
ally several, pink, 2-2H in. across, on smooth pedun-
cles: fr. globular, sometimes elongated. May, June.
Newfoundland to N. Y., west to Wis. and 111. B.B.
2:229.

39. ArkanSElna, Porter (if. blrinda.Tav. setigera, Cr(5p.,

and var. Arkansdna, Best). Stems low, sometimes 6 ft.

high; Ifts. 7-9, broadly elliptic to obovate, usually cu-
neate at the base, simply serrate, more or less pubes-
cent beneath, yi-2 in. long; stipules usually entire: fls.

corymbose, rarely solitary, pink, sometimes white, lK-2
in. across; outer sepals with one or few lobes. June,
July. Minn, and Brit. Col. to New Mexico. B.B. 2:230.
Mn 3:116.—Adapted for covering dry slopes and barren
places. According to E. L. Greene, the true li. Arlcan-
sana is restricted to Colorado and perhaps New Mexico,
while the form common in the regions north and west
of these localities is a different species, for which he
proposes the name H. pratincola; this form is described
above. The true M. Arkatisana, Porter, differs by its

glabrous foliage, glandular and bristly stipules anil re-
flexed sepals. At the same place (Pittonia, 4:10-14)
Greene describes four other new species belonging to
this section.

40. aciculirig, Lindl. Stems low, densely prickly:
Ifts. 3-7, broadly elliptic to narrowly oblong, rounded
at base, simply or doubly serrate, pubescent beneath,
K-2 in. long: fls. solitary, deep rose, l}^-2 in. across,
fragrant; sepals entire and nearly glabrous: fr. globu-
lar to oblong, K-1 in. long. May, June. Alaska to On-
tario and Colo., N. En., N. Asia, Jap. —A very variable
species.

Var. S4yi, Rehd. {B. acieulclris, var. BourqeauiUna,
Cr^p., partly). Pig. 2161. Lfts. glandular and pubescent
beneath, usually somewhat doubly glandular-serrate :

fls. larger, often 2]4 in. across : fr. usually globular.
Ontario to Brit. Col. and Colo. B.B. 2:1967. Var. Engel-
manni, Cri5p. in herb. [B. Eiu/eImanni,Wats.} Similar
to the preceding: lfts. distinctly doubly glandular-ser-
rate : fr. oblong, to 1 in. long. Colo, to Brit. Col. G.F.
2:377. Var. NipponSnsis, Hook. f. Lfts. smaller, %-%
in. long; petioles bristly : branchlets and pedicels glan-
dular-hispid: fls. VA in. across. Japan. B.M. 7646.

2160. Rosa cinnainomea.

See No. 35.

41. rugdsa, Thunb. Figs. 2148(j, 2162-4. Upright shrub,
attaining (i ft., with stout stems densely beset with
prickles and bristles: Ifts. 5-9, oval to obovate-oval,
rugose, shining and dark green above, glaucescent and
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pubescent beneath, thick and firm, %-2 in. long; peti-
oles tomentose und bristly; stipules dilated: fis. soli-
tary or few, purple or white, 2%-3K in. across: bracts
large

; pedicels prickly ; receptacle smooth : fr. de-
pressed-globose, brick-red, to 1 in. across. May-Sept.
N. China, Corea, Jap. — Very variable species. Vars.
Krox, C. A. Mey. (var. TJiimber/jiAna, C. A. Mey. J?.
ferojc, Lawr. Jf. Reqeli&na, Andre & Lind. If. Andrhn,
Lange). Stout and densely armed: Ivs. thick, very
rugose and shining: fls. large, 3!^ in. across: fr. 1 in.
across. S.Z. 1:28. B.R. 5:420. trt. .S0:1049; 42, p. 537.
G.C. II. 14:372. Gn. 46, p. 324; 52:1144; 55, p. 434.
I.H. 18:47. Gng. 1:7; 5:339. A. G. 13:342, 344; 18:567.
Var. KamscMtica, Regel {R. Katnsclidtica, Vent.).
Less densely armed: Its. thinner, less rugose: fls. and

fr. smaller. B.K. 5:419. B.M. 3149. Besides these the
following forms are often cultivated: Var. ^Iba, with
large white fls. 6u. 9:20; var. alba plena, with double
white fls.; var. rdsea, with pink fls.; var. rubra, with
purple fls. ; var. rubra pl^na, with double purple fls.

Gt. 24:846. M. riujosa is one of the most ornamental
Single Roses, especially for shrubberies; itis very hand-
some on account of its dark green shining foliage, large
fis. appearing during the whole summer, bright red con-
spicuous fruits, and its beautiful orange and scarlet fall

coloring. It is also attractive in winter by reason of its

stout, densely armed stems. Large numbers of hybrids
have been raised. By crossing with double-fld. Garden
Roses R. rugosa has given rise to a new race of hybrid
Roses remarkable for their hardiness and long blooming
season; one of the best known is Mme. George Bruant
(Fig. 2165), with double white fls., a cross of R. ritgosa
and the Tea Rose Sombreuil. Another cross with a form
of R. Chinensis is R, riiqosa, var. caJocarpa , Bruant,
with single rose-colored fls. and handsome fr. prodticed
very abundantly. Gn. 40, p. 548; 52, p. 384. R.H. 1S95, p.

446, 447. I.H. 42, p. 15. Hybrids are also known with
R. multifloro , R. ctvnaniomea, i?. niicropliylla, R,
spinosissinia , R. Wichuraiana and R. humilis, and
there are probably others.

Section IX. Pimpinellifoli^. Few Old World species.
Upright shrubs, usually low; prickles straight, scat-
tered, usually numerous and mixed with bristles:
Ifts. very small, usually 9; stipules narrow, with di-

vergent and dilated auricles: fls. solitary, without
bracts; sepals entire, erect and persistent.

42. spinosissima, Linn. (R. pimpinellifblia, Linn.).
Scotch Rose. Low shrub, with upright recurving or
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spreading branches, 3 or 4 ft. bigli, usually ilensely beset
with slender prickles and bristles: Ifts. 5-11, usually 9,

orbicular to oblong-ovate, simply or doubly serrate, gla-

brous, sometimes glandular beneath, M-% in. long; fls.

solitary, but usually very numerous along tlie stems,
pink, white or yellowish, l}i-2 in. across; pedicel.s

smooth or glaudular-hi.spid: t'r. globular, black. May,
June. Eu., W. Asia to China. Gn. 55, p. 425. — Very
variable. Var. Altaica, Thory (B. Altilioa, Willd. i?.

gravdifl!>m, Lindl.). More vigorous: fls. large, white;
pedicels smooth. B.R. 11:888. Gn. 53:1159. A. F. 12:1099.

Gng. 5:307.

Var. hispida, Koehne (U. Jiispida, Sims. JS. liitescens,

Pursh). Taller: Ifts. simply serrate, pedicels sniooth:

fls. yellowish, rather large. B.M. 1570. Gn. 5(5:1249.

Var. mitissima, W. D. Koch (var. inermis, Thory.
M. mitissima, Gmelin). Branches almost unarmed:
fls. pink.

Var. myriac^ntha, W. D. Koch {E. myriacanthu, DC. ).

Branches very prickly: Ivs. doubly glandular-serrate,

very small: fls. small, white, blushed. Red. Ros.{l:6,7).
There are also vars. with double or semi-double, pink,
white or yellow fls. (Gn. 29:544). Several hybrids are

known. J?. Hibi^rnica, Smith, a low shrub with glaucous
green foliage and small pale pink fls., is a hybrid with
ji. caniiia. JR, riib^Ua, Smith, with dark green foliage,

red fls. and scarlet, pendulous ovate-oblong fruits, is a
hybrid with S. pendnlma. JR. rerersa, Waldst. & Kit.,

is similar and probably of the same parentage.

B.M. 1077. Gn. 53. p. 23: 55, p. 425. Var. plfina, Hort.
With double fls. Gn. 53:1152. See No. 21.

44. hemisphEerica, Herrm. (Jt. ylaucoplii'illa, Ehrh.
R. snlphuretij A\i. iiJ. 7t*a/)^ni, Boiss. & Bal. ). Closely
allied to the preceding : stems slender, with hooke<l
prickles : Ifts. obovate, cuneate at the base, simply ser-

rate, bluish green: fls. usually solitary, scentless, light
yellow; pedicels glandular-hispid. June. W. Asia.—

Section X. Lute.^. Two Asiatic species

or somewliat sannentose shrubSy with
straight or hooked prickles: slip-

tiles us^^alJy narrow, with diver-
gent and dilated auricles: fls. yel-

low, without bracts: sepals entire,

persistent, upright.

43. Eglanteria, Linn.,notMill. (J?.

lutea, Mill. ) . Shrub with long, slender
often sannentose or climbing stems.

Upright
raltered,

Fruits of Rosa rugosa (X /

No. U.

sericea, Lindl.

2162.

Rosa rugosa

Natural size.

No. 41.

becoming 10 ft. high, usually with straight prickles:
Ifts. 5-9, broadly ovate to oval, doubly glandular-seri-ate,
dark green above, often glandular, J^-2 in. long; stipules
glandular-serrate: fls. sometimes several, but without
bracts to the main pedicel, bright yellow, 2-2!^ in.

across, of impleasant odor: fr. globular. June. W.Asia.
B.M..3G3 Gn. .53:1152. — Var. punicea.Thory ( Ji'.;(H»/cea,
Mill. Jf. 6/co/o)-, Jacq.). Fls. orange - scarlet within.

2164. Semi-double Rosa rugosa.

(XK-) No. 41.

Var. plena, Hort. With double fls.,

often cult, under the name of Per-
sian Yellow. B.R. 1:40. F.S. 4:374.

S.B.F.G. II. 4:3.53.

Var. H&risoni, Hort., Harrison's
Yellow Rose, is of paler color and a
little less double than Persian Yel-
low, but it blooms more freely, is

more vigorous, hardier and easier to

grow. It is of American origin and
may be a hybrid of Persian Yellow
with Rosa spinosissima.

Section XI. Sekice^. One Asiatic species.

JSrect shrub, with the prickles in pairs: stip-

ules narrow, with erect dilated auricles: fls.

solitary, without bracts: sepals eyitire, persis-
tent and upright.

{R. teirap^tala, Royle). At-
taining 12 ft., with prickly
uurl often bristly branches:
Ifts. 7-9, oval or obovate,
serrate, glandular or silky
pubescent beneath, /a-/^ in.

long: fls. white, 1J4-2 in.

across
;

petals iisually 4,

sometimes 5: fr. globose or
turbinate. May, June.
Himal. B.M. 5200. R. H.
1897, p. 444, 445.

MiNUTiFOLLS:. Two Ameri-
can species. Low shrubs with slender,
scattered prickles : Ifts. small, incised-
serrate ; stipules ivith dilated and di-

vergent auricles: fls. solitiiry, without bracts: sepals
erect, persistent, the outer ones pinnate,

id. minutiJoIia, Engelm. Dense spreading shrub, 4

ft. high: Ifts. 5-7, ovate to oblong, incisely dentate,
pnberulous, %-/i in. long: fls. short-pedicelled, pink or
white, about 1 in. across: fr. hispid. April, May. Calif.

G.F. 1:102.

Section :
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47. stellata, Wootou. Similar to the preceding: Ifts.

3-5, broadly uuneate -obovate: fls. 1%-1'^i in. across,
deep rose -purple. New Mex. Bull. Torrey Bot. Club
25:335. — This and the preceding would be handsome
shrubs for rockeries, especially the latter, on account of
its larger tis. Both are probably tender and probably
are not vet in cult.

states. B.M. 2847. B.R. 23:1922. G.C. III. 6:497
Gn. .53, p. 207. — Handsome climbing Rose, but not hardy
north. A hybrid with S. Banksim is B. Fortunedna
(see No. 15). A hybrid with a Tea Rose is the Anemone
Rose, with large single light pink tls. M.D.G. 1896:345.

Section XV. Microphyll^. One Asiatic species.
Upright spreading sliriib, with the straight prickles
in pairs: fls. 11-15; stipules very varrow, u-ith siibu
late divergent auricles: fls. usually several, with
small and quickly caducous bracts ; sepals broad,
erect and persistent, the outer ones pinnate: carpels
only at the bottom of receptacle.

50. microphylla, Roxb. Much - branched spreading
shrub 6 ft. high, with straight or ascending prickles:
Ifts. 11-15. elliptic to oblong-elliptic, acute, sharply ser-

rate, glabrous or pubescent beneath:
fls. pale pink, often solitary, 2-2% in.
across, short-pedicelled; sepals and
receptacle prickly: fr. depressed-

2165. Bud of Madame Georges Bruant Rose (X %).
One of the Rugos;i hybrids. No. 4l.

Section XIII. Bracteat^. Two Asiatic species.
Sh^ntbs with erect or sarmentose and fomentose or

. piibescent stems; prickles in pairs: stipules slightly
adnate and pectinate: inflorescence with large bracts:

sepals reflexed after flowering, entire; receptacle to-

mentose.

48. bracteita, Wendl. [E. Macdrtnea, Dum.). Ma-
cartney Rose. Stems usually procumbent or sarmen-
tose, villous-toraentose, with stout hooked prickles: Ifts.

5-9, oval to obovate, crenately serrulate, bright green
above and somewhat shining, almost glabrous beneath,
<-2 in. long: . one or few, short-stalked, white

in. across ; sepals and receptacle densely tomentose.
June-Oct. S. China, Formosa; naturalized in Fla. and
La. B.M. 1377. —Handsome half-evergreen climber, not
hardy north.

Section XIV". L.-'evktAT^. One Asiatic species. Climb-
ing shrub, with sratlered hooked prickles: Ifts. gen-
erally 3: stipules almost free: fls. solitary, without
bracts, large, white: sepals erect, entire, persistent.

49. laevigata, Michx. {B. Sinica, Murr. B. Chero-
k^nsis, Donn. B. terucita, Poir. B. Camellia, Hort.).
Figs. 2166, 2107. High climbing shrub, with slender
green prickly branches: Ifts. 3, rarely 5, elliptic-ovate

to ovate-lanceolate, sharply serrate, shining and gla-

brous, 1^-23^ in. long: fls. solitary, white, rarely rose,

2}-2-3}^ in. across, fragrant; pedicels and receptacle
densely bristly : fr. large, obovate, bristly. June.
China, Formosa, Japan ; naturalized in the southern

2166. Cherokee Rose—Rosa laevigata (XK).
Commonly known as F. .^iniea. No. 49.

globose, lK-2 in. across, very prickly. -June, July.
China, Japan. B.M. 6548. — Var. plena, Hort. With
double fls. B.M. 3490. B.R. 11:919. Not quite hardy
north. Sometimes hj'brids with B. Chinensis and witli

B. ru-gosa are cult, under the name of B. microphylla.
The hybrid with B. rugosa has large single purple fls.,

hiandsome bright green foliage and very prickly
branches; it is of vigorous growth and will probably
make a good hedge plant.



ROSA BOSCOEA 1559

SUPPLEMENTAKY LiST.

(The Roman figure indicates tlie group to wliich the species
beiougs.)

Ji. agrestis, Savi, (VI). Allied to R. rubiginosa. Witbout
bristles; pedicels smooth: tis. small, pale pnik or whitish.
Eu.,N. Afr.—K.Alherti, Kegel (VIII). Allied to R. acieuhiris.

Branches slender, recurving: U'ts. ovate, pubescent beneath:
tis. white; pedicels smooth. Songaria, Turkestan.

—

R. Ainoy-
eiisiSy Hance — R. microcarpa.—7^ anemonUlbra, Fort. (I).

Ha If-evergreen climbing shrub: Ifts. 3-5. dark green, glubrous
and shining- tis. few, deep carmine, double. China. Half-
hardy.— iJ. anserincefblia, Boiss., is a variety of R. Beggeriana,
with silky pubescent Ifts.—-fi. .Cer/i/tTw/m. Sehrank (VIII).
Dense shrub, to 3 ft.: prickles in pairs: Ifts. very small and
bluish green: lis. corymbose, white; calyx and apex of fr. fall-

ing off, leaving the small, globular fr. with an opening at tlie

top. N. Persia to Altai and Song.— J£. clinopliylla, Thory
(XIII). Closely allied to R. bracteata. Branches silky pubes-
cent: prickles straight: Ifts. elliptic-lanceolate, tomentose be-
neath: fls. white. India. B.R. 9:739. Tender.— /£. colllna,

Jacq. (V). Allied to R. alba, but tis. rose-colored; sepals
shorter. Probably hybrid of R. Gallica with R. caniua, var.
dumetorum.

—

R. coriifdlia. Fries (VI). Allied to R. eanina.
Lfts. pubescent beneath; petioles tomentose: Us. pink, short-
pedicelled; bracts large; sepals upright after flowering. En.,
W. Asia. Very variable. Var. Froebeli. Rehd. (R. caniua, var.

Froebeli, Christ.), Of vigorous growth: lfts. simply or doubly
serrate, bluish green: tis. small, white.- Jt. JJaviirica, Pall.

(VIII). Allied to R. einnamomea. Prickles straight and slen-

der; stipules narrow: lfts. smaller, doubly serrate: pedicels
longer, glandular: fr. ovate. Manchuria, Dahur., Saghalin.—
R. Ecce, Aitch = R. santhina.— A*, elliptica, Tausch ( VI) . Allied
to R. rubiginosa: lfts. cuneate-obovate, pubescent beneath:
pedicels short, usually not glandular: fls. pinkish or whitish.
'E.VL.—R. Elyniaitica,Bo\s^. & Haus.skn. ( VI). Dwarf shnib.
to 3 ft., with prickly zigzag bninehes: lfts. small, usually 5,

glaucescent: fls. 1-3, small, pink: fr. globular, small. N.Persia.
—R. t'edtsckeiikodna, Regel (VIII). Probably variety of R.
Webbiana, of more vigorous growth and with larger lfts.

Turkestan.— J?, ferox, Bieb. (VI;. Allied to R. rubiginosa.
Dwarf: lfts. glandular on both sides: pedicels short, not
glaudular. S. E. Eu., W. Asia.— J?. Fra-beli, Hort. =R. eorii-

folia, var. Frcebeli.—J?. glaitca, Vill. (VI). Allied toR. eanina.
Lfts. broadly ovate, bluish green: fls. pink; sepalsupright after
flowering. Eu.— -E. glutinbsa, Sibth. & Sm. (VI). Allied to R.
rubiginosa. Dwarf, densely prickly: lfts. densely glandular on
both sides: fls. small, pink. S. E. Eu., W. Asia.— -K. Heckeliana,
Tratt. (R. Hackeliana, Nym.) (VI). Allied to R. rubiginosa.
Dwarf: lfts. tomentose on both sides: fls. usually solitary,
small, pink. S. F.\\.—R. gratissiina, Greene (VIII). Allied to
R. Californica. Lfts. glabrous, briglit green and glandular,
fragrant, thin. Calif.—i?. Indiea, Linn. =R. microearpa.~ff.
i7ivolucrdta, Roxb. =R. clinophylla.— 7f. involuta. Smith (VI).
Probably hybrid of R. spinosissima and R. villosa. Lfts.
doubly glandular- serrate, tomentose beneath: fls. whitish.

—

R.
Jundzllli. Bess. (VI). Allied to R. eanina, but resembling also
R. Gallica. Upright shi-ub, with straight spines: lfts. almost
glabrous, doubly glandular-serrate, rather large: fls. larg?,
pink; fr. subglobose. Eii., W. Asia..—R. Idxa, Retz. (VIII).
Upright shrub, with booked prickles in pairs: lfts. 7-9, small,
light green: fls. small, white: fr. oblong-ovate, small. Tiirke-
stan to Song, and Altai.—^. Idxa, Lindl. = R. lueida.—.R. Idxa.
Hort. =R. coiiifolia, var. Froebeli— i?. Luckc, Franch. &
Rochebr. (I). Allied to R. Wichuraiana. Habit more upright:
Ifts. usually 7, narrower and thinner: fls. smaller. Japan.— iv!.

Lyelli, Lindl. Probably hybrid of R. moschata and R. clino-
phylla. Climbing: lfts. usually 7. oblong, shining: fls. corym-
bose, large, white, single or double. Introduced from Nepal.—
R. inacrophylla, Lindl. (VIII). Upright shrub, with straight
spines in pairs: Ivs. to 8 in. long, 7-9-foliolate. dull green, pu-
bescent beneath: fls. 1 or few, large, pink: fr. pyriform. Himal.

Not hardy north.— 7?. inicrdntha. Smith (VI). Allied to R.
rubiginosa. With hooked prickles, without bristles: lfts.

slightly pubescent beneath: fls. pale pink, small; styles .slightly

exserted, glabrous. Eu., N. Afr., W. Asia.— 7^. inicrocdrpa,
Lindl. (R. Indica, Linn., not Lindl.) (1). Branches slender,
with scattered, hooked spines: lfts. 3-7, ovate-lanceolate;
stipules almost free: fls. corymbose, small, white: fr. small,
globose; sepals deciduous. China.

—

R. rjiicrocdrpa, Hort.=
multiflora.— Jt^. 7?i07iidKa, Chaix. (VI). Allied to R. eanina. Of
Nigorous^growth, with strong spines: lfts. broader, tinged red-

dish: rts.ipink; pedicels and receptacle glandular- hispid. S.

Eu., 'ifi.AiT.—R.oricntdlis, Dup. (VI). Allied to R. rubiginosa.
Dwarf; prickles slender, subulate: lfts. 5-7, simply serrate,

pubescent on both sides: fls. pink, solitary, short-pedicelled.

W. Asia.— 72. Phcenicia, Boiss. (I). Allied to R. moschata.
Lfts. usually 5. obtuse or acute: corymbs usually many-fld.,
pyramidal; styles glabrous. Asia Minor.—7^ platyaedntha,
Sehrank = R. xanthiua.— Ti!. s^pium., Thuill. = R. agrestis.—7i.

Sonomens-is, (Greene (VIII). Allied to R. Californica. Low
shrub, to 1 ft., with straight prickles: lfts. broadly ovate,

doubly glandular-serrate: fls. small, in dense corymbs. Calif.

—R.spithdmea, Wtits, {yIII)- Allied to R. Californica. Stems
usually not over J>^ ft. high, sparingly branched: lfts. doubly
glandular-serrate: fls. usually solitary. Calif.— 72. tomentdsa.
Smith (VI). Allied to R. villosa. Stems slender, often arching:
prickles often slightly curved: lfts. smaller, grayish green: fls.

pale rose, on longer pedicels: fr. smaller, with the sepals up-
right-spreading, caducous at maturity. Eu.— 7?. Webbiana,
Wall. (VIII). Erect shrub, with prickly stems: Uts. 5-9, very
small, orbicular or oblong, usually glabrous: fls. mostly soli-

tary, pink, large: fr. ovoid. Himal. to Afghan, and Turkestan.
-72. xanthina, Lindl. (XI). Rigid shrub to 4 ft., with stout,

straight prickles: lfts. very small. 5-9, glandular beneath: fls.

solitary, golden yellow, 1 in. across. Afghan, to N. China.
B.M. 7666. Alfred Rehder.

ROSANOWIA. See Slnningia.

B0SCH£]RIA (name imexplained). Paimdcece. A
genus of one species, a palm from Seychelles allied to

Hyophorbe, which ste for differences. It is slender,

erect, spiny at the nodes: Ivs. terminal, long-petioled,

at first 2-fid, later unequally pinnatisect; segments nu-
merous, linear-lanceolate, 2-fld at the apex, the numer-
ous nerves scaly beneath; petiole spineless, somewhat
3-sided, concave above; sheath long, prickly; spadix
2-6 ft. long : peduncle long, slender, compressed

;

branches slender, rather simple, divaricate: spathes
many, entire, narrowed, compressed, naked, the 2 lower
ones persistent, the upper deciduous: fls. pale: fr. fusi-

form, small, black.

melanochoetes, Wendl. (Verschaff^ltia melanocJi(£tes,

Wendl.). Trunk 15-25 ft. high, 2-3 in. in diam., with
many aerial roots, and when young with a ring of spines

below each leaf-scar: Ivs. 4H-7 ft. long; petiole 1>2-2K
ft. long, smooth, with a pale band running from the top

of the sheath down the back of the petiole; sheath

1K-2K ft. long, with a few fine black spines; leaf-blade

pale green, 3-5 ft. long, 2-3 ft. broad, entire when young,
unequally pinnate; segments 1-1K ft. long, 2-fid at the
apex, clothed beneath with peltate scales. Seychelles.
1-H. 18:54. Jaeed G. Smith.

EOSCOEA (Wm. Roscoe, founder of the Liverpool
Botanic Garden). Scita')nindce-ai. A genus of 6 species

of half-hardy perennial herbs from the Himalayas, with

2157. Rosa lEcvigata. Run wild in the South and knovra as Cherokee Rose. No. 49.
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purple, blue or yellow fls. terminating the leafy stems.
Lvs. lanceolate or oblong: Hs. in terminal, usually few-
fid, spikes; bracts persistent, l-Hd.; calyx long-tubular,
slit down one side; corolla-tube slender, as long as

calyx or longer; lateral segments spreading; lateral

starainodes ohlanceolate, petaloid; lip large, cuneate,
defiexed, 2-cleft or emarginate.

purpurea, Sm. Stem %-l ft. high, with 5-6 sessile,

lanceolate, sheathing ivs. about 6 in. long: fls. few, pur-
ple, rarely lilac or white, in a sessile spike, appearing
one at a time in midsummer. B.R. 27:61. B.M. 4630.

L.B.C. 15:1404. G.C III. 8:191. -The most hardy spe-
cies of the genus. Var. Sikkimensis, Hort. Elwes (J?.

Sikkim4nsis, Van Tubergen), is said to differ in having
the epiphytic habit and more numerous fls. of a different

shade. Consult G.C. III. 8:221. p_ ^^ Barclay.

ROSE ( see also Hosa ) . The article Rose will probably
be consulted oftener than any other in this Cyclopedia.
Therefore, the subject is presented from many points
of view, even at the risk of repetition. Every pains
has been taken to procure reliable information and ad-
vice from specialists in the different parts of the sub-
ject. It has been said that the garden Rose does not
thrive in North America as it does in Europe; but how-
ever true this may have been, it scarcely holds to-day.

The success of the Rose in this country is very largely
a question of the selection of adaptable varieties. These
varieties are mostly the couipounds of various types and
species. In most garden Roses it is now impossible to

trace the original species with accuracy. For horticul-
tural purposes, a purely botanical classification is of
minor consequence, although, in the main, the leading
garden-groups follow old specific lines. For a garden
classification that follows botanical lines closely, see
Baker in Gardener's Chronicle, li. 24, p. 199 (1885).
The leading contemporaneous American text on the

Rose is EUwanger's. American Rose books are: "The
Rose Manual," Robert Buist. Philadelphia, 1844, and
later editions; "Manual of Roses," William Robert
Prince, New York, 1846; "The Rose," Samuel Parsons,
New York, 1847, and later editions; "American Rose
Culturist," New York, 1856; "Book of Roses," Francis
Parkraan, Boston, 1860; "The Rose," Henry Shaw, St.

Louis, 1882; "The Rose," H. B. Ellwauger, New York,
1882, 2d ed. 1892; "Secrets of Rose Culture," W. J.

Hattou, Huntington, N. Y., 1891. For a list of Rose
books in all languages, see "Bibliografia de la Rosa,"
by Vergara. Madrid, 1892.

Following are the equivalents of some of the common
names of Roses

:

Ayrshire J^. arvensls, var. capreolata'
Banks Rose .ff. Bankske.
Bengal B. CJiiuensis,

Bourbon H. Borhonica,
Champney i?. Noiseitiana.
Cherokee R. Icevigata.

Cinnamon B. cinnaniomea.
Damask R. Damascena,
Dog R. canina.
Eglantine R. rabiginosa.
Memorial R. WieJntraiana.
Moss R. GalUca. var. muscosa.
Musk R. moscJiata.
Noisette R. I^oisettiana.
Prairie R. setiqera.

Provence R. GalUca.
Scotch R. spinoalssima,
Sweetbrier R. riihiginosa.

Tea 7?. Chinensis, var. fragrans.

L. H. B.

Horticultural Classiiication of Roses. — The garden
classification of Roses presents considerable difficulty,

as the several groups have been so much mixed that
the original characteristics of each overlap at nearly all

points. This is particularly true of the Perpetuals, of
which any close classification is impossible. The diffi-

culties increase as one advances. Certain clear-cut
characters may be taken to mark certain distinct groups
in the summer Roses, with which the horticulturist has
not busied himself so much. Nearly all of these char-

acters are reproduced in the Perpetuals, and, being
blended together, give rise to endless confusion; thus
the following scheme is merely suggestive and should
be studied in comparison with the botanical classifi-

cation (see page 1548).
American Rose culture, so far as garden varieties are

concerned, can hardly be said to have found itself as
yet. Our growers are to-day striving to overcome the
short-lived character of the blooms, so as to import into
our gardens something of the Rose beauty of Europe.
The Wichuraiana, Rugosa, and Mnltiflora Roses, com-
bined with our native species and blended again with the
best representatives of the garden groups already grown,
seem to offer the solution. The beginning has already
been made. The hot sun and trying climatic conditions
of our summers are fatal to the full beauties of the
Roses of Prance and England. The flower is developed
so quickly that it has no opportunity to "build" itself;

and once developed it fades as rapidly. What has been
done for other florists' flowers remains yet to be accom-
plished for the Rose, and the American Rose of the
future will have to lie developed to suit the circum-
stances in tlie same way that the American carnation
has been produced. A special society has been formed
to foster this work and is now in its third year of exis-
tence.

Class I. Summer-flowering Roses, blooming once only.

Large-flowered (double).
B. Growth branching or

p e ndu lous : leaf

wrinkled 1.

BB. Groivth firm and ro-

bust : leaf downy . .

BBB. G-rowth free: leaf
w h itish abo v e

,

spineless
AA. Small flowered {single

and double).
B. Groivth cllmhiug: fls.

prodxfcd singly ...

.

BB. Groivth short 'jointed,
generally, except in
Alpine

Provence
Moss
Pompon
Sulphurea

, Damask and Froich
Hybrid French
Hybrid Provence
Hybrid Bourbon
Hybrid China

3. Alba

BEB. Growth climbing: fls.

in clusters 6.

BBBB. Groivth free: foliage

persistent {more or
less, shiny

4. Ayrshire

Briers
Austrian
Scotch
Sweet
Penzance
Prairie
Alpine

Multiflora
Polyantha

BBBBB. Growth free ; foliage

wrinkled

7. -Evergreen
Sempervirens
Wiclmraiana
Cherokee
Bauksian

8. Po7npon

Class II. Summer- and autumn-flowering Roses, bloom-

ing more or less continuously.

i. Large-flowered

.

B. Foliage very rough . . 9. Hybrid Perpetual
10. Hybrid Tea
11. Moss

BB. Foliage rough 12. Bourbon
13. Bourbon Perpetual

BBB. Foliage smooth 14. China
Tea
Lawrenceana (Fairy)



Plate XXXV A Tea Rose. — Bridesmaid
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AA. Smaller flowered.

B. Folliiijt' deeidttouii.

c. Habit eliinbin(j 15. Musk
Noisette

16. Ayrshire
17. Poljjantka

VVlcburaiana Hybrids
OC. Sabit dwarf, Imsliy. IS. Perpetual Briers

Rugosa
Lucida
Microphylla
Berberidifolia
Scotch

BB. Foliage more or less

persistent 19. JSvergreen
Macartney
Wicliuraiana

Garden-group 1. Provence. Fragrant: brandling or

pendulous: fls. generally globular: foliage bold, broad,
wrinkled, deeply serrate: prickles uncertain; sometimes
fine and straight, sometimes coarse and hooked. Rich
soil. Prune closely unless very vigorous. Types are

Moss Rose, a crested form of the Provence (Pig. 2157).

Pompon, a dwarf group; cupped flowers. See also No.
8. Sulphurea, an undesirable yellow fonn of difficult

cultivation.
Garden-group 2. The Damask and French. Damask

Roses are fragrant: growth robust; spinous: Ivs. light

green, downy, coriaceous. Hardy: free -flowering;

scent destroyed on drying.
French Roses : Fragrant ( moderately) : more upright

and compact in growth than the Provence : prickles

smaller and fewer: fls. generally flat. Very hardy,
growing in any soil; petals bleach in strong sunlight;
makes abundance of wood, which should be thinned out;

perfume develops in the dried petals.

Hybrid French or Hybrid Provence, a less robust
group with smoother, short-jointed wood and gener-
ally light-colored flowers. Type Princess Clementine.
Other subdivisions include hybrids with nearly all of

the Perpetual group. Madame Plantier is a Hybrid
Noisette. Coupe d'Hebe is a Hybrid Bourbon.
Hybrid China (China x French and Provence, par-

taking more of those parents). Growth more diffuse

than the French Rose; foliage smooth, shining and
remains on the bush late in the year; thorns nu-
merous and strong. Vigorous of growth; very hardy,
and generally well adapted to poor soil; requires but
little pruning.
Garden-group 3. Alha, or White Roses. A very

distinct group; all light-colored flowers of moderate
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2168. American Beauty Rose {X%).
Probably the most t'riiiious Rose now cultivated in America.

One of the Hybrid Perpetual class.

size: leaf whitish above, deep green below: spineless
(some hybrids with other groups are very thorny), of
free growth; prune closely. Type, Felecite Panuentier
and Maiden's Blush.

Garden-group 4. AyrsJii7'e, Climbing Roses; very
hardy: slender shoots suitable for trellises and trunks
of trees: Hs. produced singly. Useful for pot cultiva-
tion when trained over a frame; fis. vary from white to

2169. Paul Neyron (X %).
A popular rose-colored variety of the Hybrid Perpetual type.

Jeep crimson. Type, Queen of the Belgians, Dundee
Rambler. Ruga is a hybrid between this group and one
of the Teas; fragrant.
Garden-group 5. Briers. Under this heading may be

grouped most of the weU-define<l types of garden Roses,
mostly small-flowered and which do not readily respond
to high cultivation. They are more useful as flowering
shrubs in the garden than for cut-flowers. The blooms
are generally short-lived.

Austrian or Yellow Briers, Small leaflets: solitary
flowers: bark chocolate-brown. Very hardy, but re-

quire pure air and dry soil; will stand very little

pruning, producing flowers from the upper ends of
the old wood. Types, Harisoni, Austrian Copper and
Persian Yellow.
Scotch or Spiny. This group is well recognized by

its excessive spininess; the spines are also very
sharp: compact, low bushes, flowering abundantly and
early: flowers small, double. Multiply by under-
ground suckers; fragrant. One hybrid of this group,
Stanwell, is a Perpetual.
Sweetbrier. Distinguished by the fragrance of its

leaves: the fruits are also decorative: foliage small:
flowers light-colored generally and not held of much
account.
Lord Penzance Briers. This is a group of hybrids

of R.rublglnosa (the Sweetbrier), and theolder large-
flowered varieties, especially Bourbon and Damask.
The results are hardly distributed in America as yet;
a few are to be found in select collections. Generally
speaking they may be described as very greatly im-
proved Sweetbriers. Brenda is particularly desirable
for its fruit.

Prairie Rose {R. set if/era). A native species; prom-
ises under cultiA'ation to develop some valuable ac-
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quisitions, especially in hybridization with other
groups: Type, Baltimore Belle. Fig. 2154.

Alpine or Boursault. Native of the Swiss Alps;
semi-pendulous, long, flexible, smooth shoots: flowers

in large clusters: mostly purple or crimson flowers.

Good for pillars, very hardy, especially suitable for

shady places; should be well thinned in pruning, but
the flowering wood left alone : type Amadis. Pro-
duced by crossing Teas and It. alpina.
Garden-group G. Multiflora. The Multiflora group

divides itself naturally into the Multiflora true and
Polyantha. i?. mnUiflora, the parent type, is charac-
teristic of the varieties here, the flowers being produced
in large corymbs and continuing over a comparatively
long time. This group is particularly well adapted to

the wild garden. There are many hybrids, which are

2170. La France, a famous Hybrid Tea Rose (X >^).

This picture was made from the White La France. The origi-

nal La France is pink.

known in cultivation under the general term of Ram-
bler Roses.

The Polyantha section has given a fairly hardy
variety in Crimson Rambler. Useful as pillar and
trellis Roses and respond to high cuUivation. In
pruning remove only the old canes, leaving the young
new growth to carry flowers next year. Some cluster
Roses of the ludica or Tea alliance popularly called
Polyanthas do not belong here.
Garden-group 7. JSrergreen. The so-called Evergreen

Roses hold their foliage until very late in the year and
in hybridization appear likely to yield varieties which
are practically evergreen.

Sempervirens, useful as pillar Roses, producing
flowers in corymbs: very hardy: vigorous gro^vth:
free bloomer: requires considerable thinning in prun-
ing. Types, Felicite perpetuella.
Wichuraiana (Fig. 21o.t). most popular of all the

rampant Roses: very hardy: growing in any soil:

this promises to be the liasis of a very valuable race
of American Roses: flowers in the type white. Hy-

brids have been raised from Hybrid Perpetual and
Tea varieties giving large flowers, scented; such are
Gardenia and Jersey Beauty. Several hybridists are
now working on this species, and he next few years
promise remarkable developments. W. A. Manda in
New Jersey, M. H. Walsh in Massachusetts and M.
Horvath in Ohio are thus engaged.
Cherokee {H. hevigataj of the southern states can

be grown satisfactorily away from its native regions
only in a greenhouse. Figs. 2152-4.
The Banksian IB. Banksice). Two varieties of

this are known, the yellow and the white. Requires
greenhouse treatment: evergreen: needs very little

pruning, merely shortening the shoots that have
bloomed. Yellow variety scentless, white variety pos-
sessing the odor of violets: flowers are produced in
graceful drooping clusters.

Garden-group 8. Pompon. A small-flowered Provence
Rose. See No. 1.

Garden-group 9. Hybrid Perpetual, or Hybrid lie-

montant. A large and comprehensive group of much-
mixed origin. The mixture with other groups has be-
come so involved as to render separation practically
impossible. The characteristics may be described as
stiff, upright growth, sometimes inclined to pendulous:
fls. of all types: foliage dull green, wrinkled, not shiny:
embracing generally the characteristics of the Provence,
Damask, French and the Chinese groups: fls. large, in-

clined to flat, generally of dark colors. By far the
largest and most comprehensive division. Figs. 2168-9.
Garden-group 10. Hybrid Teas form a section of

the Hybrid Perpetual group crossed back on to the Tea-
scented China, gradually losiug all identity. They dif-

fer from the pure Hybrid Perpetuals by having foliage
of a deeper green and less wrinkled. Some of the best
forcing Roses are in this group, which promises the
greatest development for American rosarians; Robert
Scott is a type of this class and is raised from Mer-
veille de Lyon, H. P., and Belle Siebrecht Hybrid Tea.
The La France type belongs here. Fig. 2170,
Garden-group 11. 3Ioss. A perpetual flowering

group of the Provence. See Summer Roses and Fig,
2157.
Garden-group 12. Bourbon. Dwarf and compact

growth, with rounded, more or less shining leaflets:

very floriferous: brilliant colors: good outline: in per-
fection late in the season: requires close pruning. Type,
Hermosa (or Armosa).
Garden-group 13. Bourbon Perpetual. Very flor-

iferous: flowers moderate-sized, well formed, in clus-
ters. Type, Madame Isaac Pereire.

Garden- group 14. China. The China or Monthly
Rose is characterized by its positively perpetual man-
ner of flower. Its blooms become much darkened in

color from the action of the sun's rays: fls. small and
irregular in shape. Somewhat tender. Chiefly interest-

ing as the parent of the true Teas.
The Tea-scented China or Tea Rose. Fig. 2171.

Large, thick petals, with the characteristic tea scent;
flowers generally light colored, pink and creamy yel-

low: growth free; the best for forcing. The group
has been hybridized with all other sections and the
Tea influence is seen throughout the Ro.se family.
Some of the varieties are climbing. Type, Bon
Silene and Homer.
Lawrenciana. Dwarf forms, requiring the same

treatment as the Teas. Commonly known as the
Fairy Rose.
Garden group 15. The Musk. Very fragrant: rather

tender: derived from Bosa moschata : fls. of pale color.

This group has been much hybridized with others, and
its identity is lost as a garden plant in that of its deriv-

atives, especially the Noisette. The flower buds are
elongated and the flowers produced in clusters.

Noisette. Fig. 2172. Larger flowered than the true
Musk Roses: flowering very late: free growth: more
hardy. The group bears a certain superficial resem-
blance to the Teas and requires moderate pruning;
will grow in any soil. This sub-group has been
largely blended with the Teas and with a loss of har-
diness. In consequence it has fallen into disiise.

Garden-group IG. Ayrshire. Perpetual forms of the
Ayrshire. For characters, See Summer Roses.
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Garden-group 17. Polyantha. Perpetual - flowering'

varieties of the Multitiora group. The term in gardens
is taken to include a large number of small cluster-flow-

ered, climbing Roses, and is particularly important in

American Rose culture, as the basis of a new section of

hybrids with the Teas and (erroneously) including hy-
brids of Wichuraiaua and Teas. M. H. Walsh in Mas-
sachusetts, M. Horvatk in Ohio, and Jackson Daw-
son in Massachusetts have accomplished important
work in this field. Some of Walsh's recent introduc-
tions, as Debutante and Sweetheart, not as yet fairly

tried, and the Dawson Rose may be classed here. They
are valuable as trellis and pillar Roses for garden deco-
ration.
Garden-group 18. Perpetual Briers. Of this group

there are ahout five important types.
Rugosa or Japan Rose, a low-growing bush: hardy:

useful as a hedge plant, and specially adapted for ex-

posed situations near the seashore. Figs. 2162^.
Hybrids have been made with other Perpetual groups,
especially Teas and H. P's. Mme. Georges Bruant is

a type. The Rugosa blood is strongly seen in all cases.

Lucida, a small insignificant group, having some
connection with the Macartney.
Microphylla has minute leaflets.

Berberidifolia has leaves somewhat resembling bar-
berry.
Perpetual Scotch, a perpetual -flowering form of

JRosa spinosisslma, probably a hybrid from the Dam-
ask.
Garden-group 19. Evergreen. Two types, as follows:
Macartney, slender: sweetly scented and very florif-

erous throughout the season. Is derived from jB.

hracteafa.
Wichuraiana. The Wichuraiana hybrids already re-

ferred to in the Polyantha group may dubiously be
included here. They have not yet been siifficiently

*^^^'^^ Leonard Barron.

Rose Gardens for Rose Lovers. — The Hybrid Per-
petual or Hybrid Remontant Rose (hybrids of Rosa
Damasceiia, Borhonica, etc.) is the largest and most im-
portant group of hardy Roses. The common varieties
are crosses of Provence and Damask Roses upon Bour-
bons, Bengals and Teas, and vice versa. Of all Roses,
Hybrid Perpetuals, in regions of severe winters, offer

the amateur the greatest promise of success.
A warm sunny spot shielded from strong or bleak

winds should be chosen for the Rose garden. A piece
of woods or a hedge olfer good protection if they are
far enough away from the bushes so that they do not
shade them or rob them of nourishment. Dean Hole
says, "The Rose garden must not be in an exposed
situation. It must have shelter, but it must not have
shade. No boughs may darken, no drip may saturate,
no roots may rob the Rose." A hillside is less exposed
to late frosts than valley and is therefore better. The
ground must be well drained. If nature has not pro-
vided such a spot the Rose-grower must make one.
The ideal soil for the Hybrid Perpetual Rose is a

strong rich clay or loam. Though Tea Roses sometimes
do well in gravel or sandy soil. Hybrid Perpetuals never
do. The ground should be spaded up to a good depth
and all stones, grass and roots carefully removed.
Late autumn is the best time for setting out hardy

Roses. The writer has set out over a hundred Hybrid
Perpetuals and Hybrid Teas when he was compelled to
shovel away several inches of snow and break up the
frozen crust of the earth with crow-bar and pick-ax
before he could dig the trench in which he planted
them, and yet he did not lose one of them. Put out late

in the fall with the earth well firmed around them and
properly protected, hardy and half-hardy Roses are
almost sure to come through the winter all right and
make a good bloom the first summer. In no other way
can Roses be set out so quickly and so well as in a
trench dug the proper depth and width. Budded plants
should be set so that the joints will be three inches
under the surface of the ground. This is the only way
to secure immunity from suckers growing from the
root into which the bush has been budded. The best
fertilizer for Roses is rotted cow manure. The next
in value is the manure from the pig-sty.

Nearly all of the Hybrid Perpetiials and Mosses will
stand the severe winters in the northern states without
protection, but it is best tc protect them. Ah Bourbon,
Hybrid Noisette, Hybrid China and Hybrid Teas in the
northern, and in some of the middle states, must be
protected; "excelsior" tied around the bushes to the
height of 12 or 15 inches gives sufficient protection.
When the leaves are out and the buds well formed a

mixture composed of three parts of wheat flour and one
of white hellebore sprinkled on the foliage when wet
after a rain or dew disjx.ses of the most dangerous foes
of the Hybrid Perpetual. The dew and flour make a
paste that holds tlie hellebore on till its work is done.
A tea made of tobacco stems will destroy the insects
most troublesome in July and August. Trimming
should be done in the spring before the sap begins to
flow.

The following embrace the best of the Hybrid Per-
petuals: Alfred Colomb, Anne de Diesbach, Baron de
Bonstetten, Baroness Rothschild, Clio, Earl of Dufferin.

2171. Yellow Tea Rose. Madame Honore Defresne.

popular in the South (X /a).

Fisher Holmes, Francois Michelon, Gloire de Margottin.
Gen. Jacqueminot, Gustave Piganeau. Heinrich Schul-
theis, Jean Liabaud, Jeannie Dickson, Jubilee, La
Rosiere, Louis Van Houtte, Mabel Morrison, Mme. Ga-
briel Luizet, Marchioness of Lome, Margaret Dickson,
Marie Baumann, Marshall P. Wilder, Mrs. John Laing,
Pierre Netting, Prince Camilie de Rohan, Queen of

Queens, Xavier Olibo. Paul Neyron, Ulrich Bruiiner.
The Moss Rose {Rosa GaUlca, var. muscosa) is a

universal favorite. The best varieties are Crested, Gra-
cilis and Common Moss. Fig. 2157. Seven leaflets are
found on most of them. They must be closely pruned.
The Perpetual Moss Rose [Rosa GalJica^ var. mus-

cosa): These are like the Moss Roses except that they
are autumnal bearers. Mme. Edward Ory, Salet and
Soupert-et-Notting are the best of this class. The best
results can be secured only by close pruning.
Sweetbrier {Rosa riihUjinosa) : Eglantine is a name

given to a Rose found in a wild state in various coun-
tries. One variety known as Common Sweetbrier, a
native of England, is prized wherever known. It owes
its populai'ity not to its flower but to the perfume of its

foliage. The attempts made to develop the flower and
still retain the fragrance of its foliage have not yet been
successful. No better Rose can be found for hedge-
making.
Austrian Brier {Rosa Bglanteria) : This Rose has 7 or 9
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leaflets and single flowers of a coppery yeU'ow color. It

is so hardy that it can brave the most rigorous climate
where man tills the soil. Persian Yellow, Harisonii
and Copper are the most valuable varieties. They
should be pruned sparingly.
Hybrid Climbing Koses. These are especially useful

as pillar Roses. The most valuable are Climbiug Jules
Margottin (See Fig. 2179, page 1567) and Glory of Ches-
hunt.
The Prairie Rose (Jlosa sefigera) is the hardiest of

climbers. This quality, with the rapidity and vigor of

growth, has given them a wider popularity than any
other climbers. The Gem of the Prairie is the only fra-

grant Prairie Rose. Baltimore Belle (Pig. 21.54) is the
least hardy but most beautiful. Other valuable varie-

ties are: Queen of the Prairie, Anna Marie and Trium-
phant. The pruning knife should be used sparingly.

Hybrid China Rose {Bona Chiiiensis forms): Many
Roses catalogued as Hybrid Perpetuals properly be-
long here. If EUwanger's suggestion that all French,
Provence, Damask and Hybrid Bourbon be grouped un-
der the Hybrid Chinas is adopted, Rose classification will

be much simplified and little will be lost in accuracy.
Madame Piantier is the best known and most valuable
of all the group.

Half-hardy Roses: Bourbon Rose {Sosa BoKrbon-
iea) : This group for the most part is composed of au-
tumnal bloomers. They are popular as garden Roses.
Hermosa is the freest bloomer. Appoline is the most
beautiful. George Peabody and Malmaison are also de-

servedly popular. The moderate growers of this group
shoiild be closely pruned.
The Hybrid Noisette (Bona Noisettiana, var. hybridu

)

has made several contributions to the rosarian. The
least hardy but the most beautiful members of this

group are Madame Neman, Mile. Bounaire and Eliza
Boelle. Rivals in beauty and more hardy are Co-
quette des Alpes, Coquette des Blanches. The pruning
knife should not be spared with this class.

The Hybrid Tea Rose (Bosa Chinensis, various
forms) is more hardy than the Tea Rose and less

hardy than the Hybrid Remoiitauts. It is a group
destined to have many Euiditions in the not distant
future. La France, Captain Christy, Kaiserin Au-
guste Victoria, Caroline Testout and Liberty
are the best of this class.

Some persons like to train Roses to a few
canes and tie them to stakes (Fig. 2173). I

Another practice is to bud them '

'

high on brier stocks and to

grow^ them as standards. Most
Americans prefer
the free-growing bush,
blooming from near
the ground (Fig. 2174).

Edmund M. Mills.

Another View of Gar-
den Rose- Growing.
Roses may be success-
fully grown in any soil

that will produce fair

crops of grain, vegeta-
bles or grass. Certainly
the best results will be
obtained in the more
favorable soils and sit-

uations, but every one
who loves a Rose and
possesses a few feet of
ground with plenty of
sunshine can have his
own Rose garden and
find pleasure and health
in cultivating the queen
of flowers. Of course
the ideal soil is a rich, deep loam, but
a good Rose bed can be made in claj',

sand or gravel at little expense and
labor. Even the city resident, whoso
house has been erected on the site of
an exhausted brick-yard, can at a
small expense secure sufficient good
soil from the outskirts and manure

2172. Marechal Niel Rose tX K).

One of the most popiilar of the Noisettes.

Color yellow.

from tlie adjacent stables to make a Rose garden that
will grow as good plants and flowers as those of his
more favored friends who have acres at their disposal,
provided always that the sunlight can reach the beds
for at least half of the day.
The preparation of the ground is the first step of

importance. Roses abhor wet feet, and if the soil is

wet it must be thoroughly drained. This can be accom-
plished by digging out the bed to a depth of three feet
and filling in one foot with broken stone, bricks, cinders
or anything that will allow a free passage of tlie water
through the soil. If this is not sufficient and the
water is not carried away, provision must be made for
this by tile-draining; but, except in very extreme cases,
the drainage before mentioned vrill be found amply
sufficient. The composition of the soil should depend
ou the class of Roses to be grown, for the Hybrid
Remoutants do best in a heavy soil containing clay,
while those having Tea blood prefer a lighter, warmer
soil.

The beds may be made of any desired shape, but a
width of 4 ft. will usually be found the most satis-
factory, as a double row can be planted at intervals of
2% ft., which will be all that is necessai'y for the
strongest growing varieties, and the blooms can be
gathered from each side without the necessity of tramp-
ling on the soil. Space may be economized by planting
as in the following diagram:

C-

The plants will then be 1 ft. from the edge and 30 in.

apart, and each plant will be fully exposed to the light
and air and will not interfere with its neighbors.

In preparing a bed on a lawn, the
sod and soil should first be entirely re-

moved and placed apart; then the best
of the subsoil may be taken out and
placed on the other side of the trench,
and, lastly, the portion to be discarded,
making in all a depth of at least 2
feet. The floor is then loosened to

the full depth of a pick-head,
the good .subsoil replaced and
mixed with a generous dress-

ing of well-decomposed
stable manure; lastly

the surface soil and
sod well broken up and
also thoroughly en-
riched with manure,
and the bed filled to

the level of the ad-
joining surface with
enough good soil added
to replace the dis-

_ carded earth. When
'^=z::=^ the bed has settled the

surface should be at

least one inch below
that of the adjoining
sod, in order that all

the rainfall be re-

tained. The writes be-
ieves it to be a serious
mistake to make any
flower bed higher than
the adjacent surface,
as in hot weather the

soil dries out and the plants suffer

for want of moisture.

If the bed is intended for the hardy
Hybrid Perpetual or Remontant class,

it should contain a fair propoi'tion of
clay well mixed with the soil. A suf-

ficient amount is always present in

what is known as a heavy loam. If
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the soil does not contain tliis naturally, it should be
added and thoroughly incoi'porated with the other in-

gredients. It the bed is intended for Hybrid Teas,
Teas, Boiirhons or Noisettes, the soil should be lighter,

and if naturally heavy should have added to it a proper
amount of .sand or leaf-mold, and be thoroughly mixed
as before. Roses ai-e rank feeders; therefore be liberal

with manure for every class.

Garden Roses can be obtained from the dealers grown
in two ways: on their own roots, and budded on the
Manetti or briar stock. Figs. 215(J, 2175. There is much
difference of opinion as to the relative value of the two
sorts, and it must be admitted that some of the stronger
varieties will do equally well either way; but the
opinion of the writer, based upon the experience of

nearly a quarter of a century, is that all of tlie less
vigorous varieties are
far better budded than
on their own roots, and
some are utterly worth-
less unless budded :

notably, Reine Marie
Henriette and Vis-
countess Folkestone,
both charming Roses
when well grown. The
biidded plants are
tnostly grown in Eu-
rope, taken up as soon
IS the wood is ripened
in the autumn, and

^-^i^^^^^g^^^ ^// shipped to us in the

*/^.,^SraS8^^^^ '^ dormant state in time
for planting in the lati-

tude of Philadelphia
before the ground is

frozen. They are usu-
ally received in such
excellent condition that
rarely one in a hundred
of the hardy sorts fails

to make a good growth
and a fair bloom in the
following season.
With the tender

sorts, dormant plant-
ing out of doors in late

autumn is attended
with much risk, be-
cause of the inability

of these plants to en-
dure the rigors of onr
winters before becom-
ing established. Con-
sequently they need
much more protection
than the hardy varie-

ties. It is really much better to have the planting
deferred until the early spring, if the plants can be
safely housed throughout the winter. After they have
become successfully established their safety is assured,
and they will repay in vigor and excellence the extra
work expended upon them. Few amateurs, however,
have the convenieuces for caring for a niimber of plants
under cover throughout the winter. Therefore they
must take the risk of planting in the antumn or culti-

vate plants grown on their own roots. The best budded
stock the writer has yet found was obtained from nur-
series in Ireland, and it has been the uniform testimony
of all who have examined them that they had not seen
finer out-of-door Roses grown in this section. (For fur-
ther discussions of budded and grafted Roses, see page
157-4.)

Planting Budded Roses. — Holes at least 1 ft. in depth
and 15 in. wide should be made for each plant, the
collar or point where the bud was inserted and from
which the new growth starts placed 2 in. beneath the
surface of the soil, the roots spread out and downwards
(care being taken that no roots cross each other) and all

roots covered with fine soil free from lumps of manure.
Pig. 2170. Manure should never be placed in actual
contact with the roots, but near at hand, where the new
feeding roots can easily reach when growth begins.

2173. Rose trained to a few shoots.

See p. 1564.

The remaining soil should then be packed in firmly, the
surface leveled and covered witli about IJ intdn-s of
coarse litter and maimre, and tlie long wood cut back to
about 18 inches to prevent the plant being whipped and
loosened by high winds.
This extra wood is left to
encourage root action in

the spring and should be
cut back to three or four
eyes as soon as they can
be detected when pushing
out. Always cut above
and close to a strong
outside bud, without in-

juring it, to develop an
open and free head, thus
admitting light and air.

If the uppermost bud is

on the inside surface of
the shoot, the new growth
will be directed inward,
dwarfing and hampering
the plant and preventing
proper development. The
deep planting above de-
scribed is necessary to pre-
vent suckers from being-

thrown out by the roots,

as these will speedily
choke and kill the less

vigorous wood which we
are endeavoring to de-
velop. From the writer's

point of view tne oniy ob-
2174. A Rose bush for the corner

of the garden.
jection to budded plants
is this danger of snck-
ering from the roots

;

therefore no one should attempt to cultivate budded
Roses who cannot distinguish the brier should it appear,
or who is too careless or indifferent to dig down at once
and cut the wild shoot clean off at the root, rubbing it

smooth to prevent its starting again. Do this just as
soou as you discover it.

A very little experience will enable any one to dis-
tinguish the brier. The canes are covered with minute
thorns and bear seven leaflets, instead of the usual
number of five. Should any doubt remain, follow the
shoot down through the ground and if it starts below
the collar, it is a brier. Remove it. These wild shoots
usually appear a few inches outside of the regular
growth, rarely inside; consequently there is little diffi-

culty in detecting and removing them.
Planting looses from Pots. — Should Roses grown on

their own roots be preferred, they should be planted as
soon as the spring weather has fairly settled and all

danger of frost is over, that the plants may be fi^rmly

established before the heat of summer. Roses planted
late in the season never do well, as they cannot attain

sufficient vigor to withstand the burning heat of our
summer suu. The
holes need only be
made a little larger
than the pot in which
the plant is growing.
Choose a cloudy day,
or the time just before
a rain, or late in the
afternoon, and, after
making the hole, knock
the pot off by inverting
the plant and striking
the edge sharply on a
firm siibstance (the
handle of asp a d e

which has been firmly
placed in the ground
in an upright position 2175. Flower of the Manetti Rose,
will answer nicely). used as a stock.
Press the ball of earth
firmly between the hands to loosen the earth without
injuring the roots, fill the hole with water, insert the
plant a very little deeper than it stood in the pot, fill

in with soil and pack the earth around firmly. Pot-
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grown plants will always require staking if the varie-
ties are of upright growth.
Tea i?ose.s. — Where the climate is too cold to winter

out Tea Roses successfully, a charming effect can be
obtained by planting in a bed 6 ft. in width, the rows
one foot from the edge and 2 ft. apart, and the bed of
any desired length or any multiple of 3 ft. A sectional
frame made from tongued and grooved white pine fenc-
ing, 2% ft. in height at the back and 2 ft. in front, fac-
ing east or southeast and fastened together with hooks
and eyes or screws, the whole covered with ordinary
coldframe sash {6x3 ft.), will preserve the tender va-
rieties through a severe winter. The sash should be
freely opened when the temperature is above 30° F. and
air admitted during the day when it is 10 or 15° lower.
Always close before sunset and open as soon as the sun
shines each morning. Opening the sash to keep the
plants cool and prevent growtli is just as essential as
covering to protect from cold, if abundance of flowers

is desired. A few days'
neglect in opening the
sash when the temperature
is above 30° will destroy
most of the buds for the
coming June, as they will

be forced out, and one
cold night will kill them.
Protect from rains or
snows, and do not water.
Sufficient moisture reaches
the roots from the outside
to keep the plants in a
healthy condition.
The writer has a num-

ber of Teas that have been
grown successfully in such
a bed for many years.
They give hundreds of fine

blooms from May until
November and remain so
vigorous that many of the
new shoots are half an
inch in diameter.

2176. A typical dormant Rose GUnihing Boses.-Th.G^Q
as it should be planted. make a very effective back-

A. point where bud was inserted. g>^0""'^' -^^d if trained on
a high wire fence give a

beautiful display. The strong-growing varieties should
be planted 8 ft. apart and will each easily fill a trellis

9 ft. high. They also look well trained on the house
porch, but are much more likely to be attacked by
insect enemies tliere than when planted in the open,
where the birds have free access to them, with no fear
of disturbance. The birds will not do good work where
they are in constant danger of interruption, so Roses
grown on porches are usually attacked by aphides and
slugs, the leaves becoming riddled and skeletonized,
which rarely occurs when they are planted in the open.

If Roses are wanted around porches the Microphyllae,
white and pink, and the Crimson Rambler can be safely
planted, as they are not attacked by the slug, but the
blooms do not compare favorably with many other Roses
of their habit. The other varieties can also he grown
around porches, provided that they can be planted
where the drippings from the roof will not fall upon
them and they are kept free from slugs. This can be
accomplished by free syringing with the hellebore in-

fusion to be described lati-,r on.
Only a few of the climbing Teas can be grown suc-

cessfully in the latitude of Philadelphia. Many of the
finer varieties are worthless here, in spite of all the pro-
tection that can be given them, unless they are covered
with glass. Lamarque, Bouquet d'Or, Cloth of Gold,
Triomphe de Rennes, Mar^chal Niel and Reve d'Or
have, in the writer's experience, all perished in the first

winter, but Reine Marie Henriette, Gloire de Dijon,
William Allen Richardson and Celine Forestier will do
well and yield satisfactory results. The finest climbing
Tea for this latitude is Reine Mai'ie Henriette. It

blooms finely and makes a magnificent growth, as may
be seen in Fig. 2177. The trellis is 10 ft. wide and S) ft.

high.
These varieties should be pruned sparingly by simply

shortening-in the too vigorous shoots and cutting the
laterals back to two ej'es. Tie all to the trellis in a fan
shape, dividing the space as evenly as possible. Fig.
2178 shows the same Reine Marie Henriette pruned
and trained on trellis. These continue in flower until
November, the early bloom in June being the finest,

but many good Roses may be gathered throughout the
summer and autumn. With the hardy June-flowering
varieties the writer has not had much experience and

2177. Reine Marie Henriette. the finest climbing Tea Rose

for the latitude of Philadelphia.

This shows the vigorous growth, the trellis being 10 feet wide
and 9 feet high.

can only recommend Crimson Rambler and Cheshunt
Hybrid from actual observation. Both of these are
effective in their masses of bloom for about three weeks
in each year. Space has been so precious in the garden
from which these notes were made that only the most
satisfactory varieties were cultivated, and such kinds
as Baltimore Belle and Prairie Queen do not compare
favorably with others that occupy no more room and
give much more gratifying results.

Syhrid Sweetbriers. — The recent introduction of
the Marquis of Penzance Hybrid Sweetbriers is a val-

uable addition to our collection. All of t'he 16 varie-
ties given in the accompanying list are desirable. The .

foliage is abundant, healthy, vigorous and fragrant, and
the exquisite shading of each variety forms a beautiful
contrast with the others. It would be difficult to choose
among them, for all are worthy of a place in any garden
where there is sufftcient space for them to revel. They
should have a high trellis and be planted fully 8 ft.

apart. The only pruning necessary is to shorten back
over-vigorous growth and occasionally remove some of
the oldest shoots to prevent overcrowding.
Pruning the dwarf-growing Hybrid Perpefuals may

be commenced late in March and can be regulated by
the quantity or quality of the blooms desired. If the ef-

fect of large masses be wanted, 4 or 5 canes may be left

3 ft. in height and all very old or weak growth entirely
removed. This will give a large number of flowers, effec-

tive in the mass but small and with short, weak foot-

stalks scarcely able to support the weight of the heads
and not effective as cut-flowers, as this sort of pruning
is entirely for outside show. After the bloom is entirely
over, the long shoots should be shortened back, that the
plant may make good and vigorous wood for the next
season of bloom. But if quality be desired, all weak
growth should be removed, every remaining healthy
cane retained and cut back to 6 or 8 inches. Always cut
just above an outside bud, to make an open head tliat

will admit light and air

freely. After the first

season's growth, there
maybe about three canes
to be retained, but with

.

good care and cultivation

the number will increase
yearly, until after 15 or
20 years there will he at

least as many canes to

be utilized. The writer

2178. lUustratinff the pruning of ^^^ 'i- H^^l ?'^e»* ?^ ^'J^^^
the Rose shown in Fig. 2177. ^^'<^'^ planting, m which

each plant, after close

pruning, will measure from 15-18 inches in diameter,
each cane throwing up from four to sis shoots 1 or 2 ft.

in length and sufficiently vigorous in most varieties to

hold up the largest flowers and to give magnificent speci-

men flowers for cutting. Roses grown in this way do not
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need stakes. They are suflicientl^- strong and vigorou?^

to hold erect any weight they may he called upon to

bear; but late in the autumn, before the high gales of

November arrive, they shouhl be cut back to about 2 ft.

to prevent their being whipped by the winds, tor this

would loosen the plant and break the newly-formed
feeding roots. The plant should not be cut back to the
point suggested for spring pruning, as in the hot Indian
summer the upper eyes will surely be forced out aud
the promised blooms for the ensuing season destroyed;
so in pruning for protection from November blasts,

enough wood should be left to avoid all danger of the
lower buds being forced out. The upper buds always
develop earliest. Some varieties will not produce large
footstalks under any method of treatment, notably
Prince Camille de Rohan, La Rosarie and Rosiei'iste

Jacobs; but almost all the other kinds do better under
this method than any other, if quality is desired.

Pruning Divarf-groiving Tea i^ose.s. —Tea Roses will

not endure such vigorous cutting back as the Hybrid
Remontants. All good strong shoots should be retained
unless they form a very close head, when it is better to

remove a few from the center. The caues should be
shortened about one-third of their length, the branches
cut back to 1 or 2 eyes, and after each period of bloom
the longest shoots should be trimmed back sparingly.
Bourbons need even less trimming. Souvenir de Mal-
maison, Mrs. Paul and others of this class should have
only the weak ends of each shoot removed, aud no more
wood cut away than is necessary to remove weak and
unhealthy portions; otherwise very few flowers will be
produced.

Cultivation.—^uBt before growth commences in the
spring, the surplus rough manure should be removed
from the beds and all the remaining fine particles
forked in. Deep cultivation is not desirable, as the roots
are likely to be injured or broken. Three inches in

depth is quite suffiicient to cultivate a bed that has not
been trampled upon, and this should be done with a 4-

tined digging-fork, which is less likely to cause injury
to roots than a spade. The beds should then be neatly
edged and the surface raked off smooth and even. Fre-
quent stirring of the surface with a sharp rake is all

that is necessary afterwards, until the buds begin to

develop. Then half a gallon of weak liquid manure ap-
plied around the roots of each plant just before a
shower will be eagerly appreciated and assimilated.
The manure water should be prepared beforehand, and
as soon as a good promise of rain appears, all hands
should be called into service and every plant given a full

ration. One person should dig a shallow trench with a
garden trowel around each plant, the next follow and
fill with the liquid manure, being careful to avoid be-
smirching the leaves; afterwards the bed can be raked
over level and the rain will wash the dainty food to the
eager roots, and thrift and glory will result. This feed-
ing may be repeated with benefit every week until the
season of bloom is over, after which stimulation should
cease and the plants be permitted to perfect the new
wood for the nest season's growth. Little pruning is

necessary with "cut-backs." So much wood has been
removed in gathering the blooms that but little more is

left than is needed to keep the plants vigorous and
healthy. There is another advantage from the system
of close pruning: all growths are so strong aud vigor-
ous that they are better able to resist any inroads
either of insects or disease. The greenfly seldom ap-
pears, but when detected may be readily kept down by
repeated syringing with tobacco-water or Quassia
infusion.
The belief that Roses exhaust the soil in a few years

and require to be changed into new ground is generally
accepted, and is true in most cases; but when beds are
formed as previously described and budded Roses
planted, the vigorous feeding roots fl^nd suflicient nutri-
ment in their far-reaching growth to support a healthy
development of wood aud flowers for many years, espe-
cially if a generous top-dressing of manure be applied
each autumn and liquid manure supplied liberally dur-
ing the development of the buds. A top-dressing of
wood ashes after the first spring cultivation will restore
the potash to the soil and materially increase the vigor
of the wood and flowers.

99

Insect Mnemies. — The most formidable is the Rose
beetle, which revels in the petals and buds of our
choicest plants, usually selecting the light-colored
varieties and working havoc and ruin wherever he
appears. Hand-picking is the only effective remedy,
and a quart can half filled with kerosene oil is a good
place into which to drop the ofCender. He is easily
caught when discovered, as he may readily be upon
examination of each bud and flower.

The aphis or greenfly is found on the extreme ends
of the shoots and young buds. This is the cow of the
ants and is tended and milked by them. The aphis in-

creases with enormous rapidity, and unless destroyed
robs the plant of its vitality by sucking out the sap. A
decoction of tobacco stems is made by half filling a
barrel with refuse stems from a tobacco factory and
filling the barrel with water. After this has been
macerated, syringe the plants everyday with the decoc-
tion until the enemy is defeated. In extreme cases,
where the aphis has become firmly established, the
remedy proposed by Mr. B. R. Cant, an English rosarian,
may be required. He says: "Take four ounces of
Quassia chips and boil them ten minutes in a gallon of
soft water; strain it and while cooling dissolve in it four
ounces of soft soap (orwhale-oil soap). To this may be
added another gallon or two of water. The plants
should be syringed with this and all badly infested
shoots dipped into it. Pure water should follow the
next day to cleanse the shoots." If, at the first appear-
ance of these pests, the finger and thumb are used to

rub them off and destroy them, much subsequent trouble
will be saved.

Slugs are usually found on the under side of the
leaves and vaeLj be discovered by the skeletonized
appearance of the leaf. To destroy them, make a
decoction of powdered white hellebore, with one heap-
ing tablespoonful to a pail (about four gallons) of boil-

2179. Climbing Jules Margottin { X K)-
One of the Hybrid Climbing Roses. See p. 1564.

ing water. After cooling, apply with a syringe or,

better, with a whisk broom. Push the top of the plant
away with the left hand and, with the broom dipped in

the solution, throw the drug up and against the leaves.

One thorough application will usually suffice, but if the
slug has appeared in previous years, anticipate his com-
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iug and apply the hellebore solution before any mischief
has been done and repeat later, should any evidences of
his presence be detected. This aggressive offender is

the larva of a small winged moth, and the presence of
any insect of this sort in the vicinity of a Rose should
always be regarded with suspicion.
The bark louse, or white scale, survives the winters

and is usually found on old wood. It can best be treated
before the growth begins in the spring. A solution of
fifteen grains of corrosive sublimate to one pint of
water, brushed over the stalks wherever the lice harbor,
will speedily destroy all. As corrosive sublimate is a
very powerful poison, great care should be taken in its

use.
List of Roses that have been tested by the writer and

can be recommended for gardens:
Hybrid Perpetual Hoses. — Alfred Golomb, Alfred K.

Williams, Annie Wood. Baroness Rothschild; Captain
Hayward, Caroline d'Arden, Charles Lefebvre, Clio,

Countess of Oxford, Diusmore, Dr. Andry, Duke of
Edinburgh, Duke of Teck, Etienue Levet, Eugenie
Verdier, Fisher Holmes, Francois jMichelon, General
Jacqueminot, Giant of Battles, Heinrieh Schultheis,
Her Majesty, James Browulow, Jeannie Dickson, John
Hopper, James D. Paul, Lady Helen Stewart, Mabel
Morrison, Madame Gabriel Luizet, Magna Charta,
Marchioness of Lome, Margaret Dickson, Marie Bau-
mann, Marie Verdier, Merveille de Lyon, Mrs. John La-
ing, Mrs. R. G. Sharraan Crawford, Paul Neyron (Fig.
21G9), Pride of Waltham, Prince Arthur, Prince Camille
de Rohan, Rosslyn, Rev. J. B. M. Camui, Suzanne
Mario Rodocanachi, Ulrich Brunner, Xavier Olibo.

Hijltrid jTe'?. — Augustine Guiuoiseau, Captain Christy,
Caroline Testout, Gloire Lyonuaise, Kaiserin Augusta
Victoria, Madame Josejjh Combet, Miss Ethel Richard-
son, Souvenir du President Carnol:, Souvenir de Madame
Eugenie Verdier, Viscountess Folkestone.
Mr. Alexander B. Scott recommends the following

additional H. T. varieties: Antoine Rivoire, Baldwin,
Bessie Brown, Gruss an Teplitz, Killarney, Lady Clan-
morris, Madame Jules Grolez.

Tea-scented ii^o.ses. — Alphonse Karr, CoratesseRiza du
Pare, Duchesse de Brabant, Etoile de Lyon, Fraucisca
Kruger, Innocente Pirola, Isabella Sprunt, Madame
Lamhard, Madame Moreau, Maman Cochet, Madame
Josei.)h Schwartz, Marie van Houtte, Papa Gontier, Sa-
frano. Souvenir d'un Ami, The Queen, White Maman
Cochet.
3I0SS Bases. — Covate&se de Murinais, Blanche Moreau,

Crimson Globe, Laneii, Princess Adelaide.
Climbing iJose-s.—Crimson Rambler, Cheshunt Hy-

brid, Gloire de Dijon, Celine Forestier, Reine Marie

2180. The old-fashioned yellow upright Rose (X %)

Ilenriette, Pink Microphylla,White Microphylla, Madame
Alfred Carriere.
Hybrid Siveetbrlers.—Amy Robsart, Annie of Geier-

stcin, Brenda, Catherine Seyton, Edith Bellenden, Flora
Mclvor, Green Mantle, .Jeannie Deans, -Julie Mannering,

Lady Penzance, Lord Penzance, Lucy Ashton, Lucy
Bertram, Meg Merrilies, Minna, Rose Bradwardine.
The Hybrid Wichuraianas look promising, but have

not been tested by the writer.
It Is not intended that this list is by any means com-

plete. There must be many good Roses that will do well
under favorable conditions of which the writer has no
personal knowledge. The collection is sufficiently large.

I'-fey' \'''^l 2181. Rosa ruEOsa (X>^).

',// K| however, for a beginning, and any one
V who has the time, energy and means may

add to it, if he can bear disappointment
cheerfully If one in a dozen of the highly lauded va-

rieties in the dealers' cataloKues prove satisfactory, the

experimenter should he well satisfied. He can dig out

and throw awaj' the other eleven and try it again, in the
hope that he may find a new queen worthy of his hom-
age.
Much of the charm of growing Roses is derived from

the accurate knowledge of each variety by name. Yet
few amateurs ever accomplish this, chietly because the
labels have been lost or misplaced, and not infrequently
a plant becomes known to the cultivator by a name be-

longing to a neighboring specimen whose label has been
misplaced, and replaced on the wrong plant. To obviate

this a record should be made in a book kept for the pur-
pose, with a chart for each bed. This should he done at

once after the plants are set out and before the labels

have become detached. Many vexatious mistakes might
be prevented by some such plan as the following:

1 to 6. Her Majesty,
7 to 12. Margaret Dickson,

8 to 15. Gloire LyoTinaise,
16 to 20. White Baroness.

Robert Huey.

Garden Eoses near Chicago. — Climatic conditions

surrounding the bluff lands bordering Lake Michi-
gan, some twenty miles north of Chicago, are not
congenial to the successful cultivation of outdoor Roses
as a class, and only those possessing the most robust
constitution among the Hybrid Perpetuals should be
grown. Ample winter protection must be given along
the lines imlicatcd in the article in this work entitled

Winter Protect in it. The soil is all that could be de-

sired, being a rich yellow clay loam. The trouble seems
to be in the severity of the winters, where heavy falls

of snow are infrequent, and the springs late and fickle,

warm winds from the southwestern prairies alternating
with chilling moisture-laden breezes from the lake.

The beds are excavated to a depth of 2 ft., good
drainage given, and then filled with a compost of rotted
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sod and cow niainire. Each spring following, some ma-
nure and bone meal is forked into the surface. Liquid
manure is given in June when the Boses are in full

bloom, and a few times thereafter. The Roses are

thoroughly spra5'ed with Bordeaux mixture when the

leafage is fairly out, and once every three or four weeks

2182. Russian form of Rosa rugosa (X Kl-

afterwards. Hand-picking seems the best method of

destroying the worms affecting the buds, and frequent
drenchings with the hose abolish the other enemies.
In the fall the canes are bent down and fastened to the

base of their neighbors, and remain procumbent until

the spring cutting-in, which is delayed as late as possi-

ble in order not to incite too early a start and to force

the buds to "break" low down. After the leaves used
in the winter protection have been removed, and the
board roof also, the sides of the "box" are allowed to

remain a short time in order to shield from the winds.
The winter of 1898-9 was \inusually severe and did

more damage to the Roses and other material than any
other winter which the writer has experienced at

Highland Park. Following is a list of the so-called Hy-
brid Remontants (H. R. ) that wintered then— under pro-
tection—and came out in good condition. These varie-

ties may therefore be considered the most suitable for
this and kindred climates: Prince Camille de Rohan,
H. R. ; Magna Charta, H. Ch. ; Mrs. R. Or. Sharman Craw-
ford, H. R. ; General Jacqueminot (Rousselet). H. R.

;

Captain Christy, H. T. (Hybrid Tea); La Rosiere,
H. E.; Captain Hayward, H. R.; Mrs. Paul, Bour. ; Gar-
den Favorite, H. R. ; Louis Van Houtte, H. R. ; Paul
Neyron, H. R. (Fig. 2109); John Hopper, H. R.
The following dozen were in fair condition after the

winter and recovered their form during the season

:

Mme. Victor Verdier, H. B. ; Pierre Netting, H. R.

;

Anne de Diesbach, H. R. ; Ulrich Brunner, H. R. ; Bar-
onne Prevost, H. R. ; Eugene Furst, H. R. ; Prince of
Wales, H. R. ; Alfred Colomb, H. R. ; Lyonnaise, H. R.

;

Mme. Gabriel Luizet, H. R. ; Countess of Oxford, H. R.
The list of those that winter-killed is too numerous to

give, but it is a singular fact that the first list contains
forms classed among the Teas and Bourbons. Of the
climbing forms that were unprotected, Sosa setigera
and its offspring, Prairie Queen, were somewhat injured

;

but Greville (Seven Sisters), Crimson Rambler, Thalia,
Paul's Carmine Pillar, Multiflora and the Dawson Rose
were in fairly good condition when wintered under
protection. The failures even when protected were
Aglaia, Alister Stella Gray, Euphrosyne, Russell's
Cottage, Baltimore Belle, Tennessee Belle. The typical
Sweetbriers proved hardy unprotected, but the hybrids
of them were killed. Protected J?. Wichuraiana and
its hybrids killed back to the roots ; B, rur/osa and
most of its hybrids, especially those of Jackson Daw-

son and Prof. J. L. Budd, unprotected, were all right;
Mme. Georges Bruant (Pig. 2Ui!)), protected, was killed.

Most of the Moss Roses stood well unprotected, espe-
cially Cnslcil Mr)ss.

Clothilile S()U]iert and Hermosa are the best bedders
for permanent planting when protected, and the so-

called Fairy Roses stand fairly well, especially Mile.
C'ecile Brunner. Papa Gontier and Kaiserin Augusta
Victoria are among the best of the more tender class
that require the protection of a pit in winter. They
seem to stand the biennial root disturbance well. La
France browns in the bud under our sun, and, strange
to relate, the writer cannot grow that splendid Rose
Mrs. -John Laing successfully, either on its own roots

or budded. I^. ruhrifolia (or femiginea), J?., apinosis-
shna, var. Alfaica, R. nitida, 7i*. lucida and li. hnmilis
were hardy without protection. ^fJ _ q Egan.
Future Eoses for the Prairie States.—West of Lake

Michigan, and north of the 42<1 parallel, the fine Eoses
grown in the open air in the eastern and southern
states can be grown only by systematic pruning and
winter covering. Of well-known old varieties hardy
enough to winter without protection, the list is short.
Madame Plantier, White Harison, and Eosa rugosa
with some of its hybrids, are hardy between the 40th
and 4ith parallel, and still farther north the East Eu-
ropean B. rugosa and such of its hybrids as Snow-
light^ Empress of the North and JRosa majalis fl . pi.,

are grown successfully. Pigs. 2181 and 2182 show forms
of Sosa rugosa; also Figs. 2162-G4.
Of the newer hybrids of R. rugosa now quite widely

tested, the most desirable are L A. 0. (Fig. 2183), Ames,
Madame Georges Bruant (Pig. 2184), Madame Charles
Frederick Worth, and Thusnelda. Kaiserin (Fig. 2185) is

also to be commended. It is suggestive that these have
come from crossed seeds of what is known in Europe as
Rosa rugosa,var. Reg&liana (p. 1556), and which w^e know
as the Russian Rosa rtigosa. The first two named came
from seeds of Rosa Regeliaua introduced by the writer
in 1883 crossed with pollen of General Jacqueminot, and
the last three were developed from seeds of R. Regeliana
in Germany as stated by L. Spath, of Eixdorf near
Berlin. They are all fine double Eoses of the class
shown in Fig. 2183, of the two produced at Ames, and
all have retained to a large extent the foliage and habit
of blooming of R. rugosa. The Russian R. rugosa as
introduced from Russia by the writer is divided into two
very distinct classes. The one from the Amur valley in

2183. The I. A. C. Rose (X ^).

One of the best hybrids of liosa rugosa for the prairie

states. (I. A. C.=lowa Agvioultural College.)

North Central Asia is a very strong, upright grower
with lighter colored bark, stronger thorns, thicker and
more rugose leaves, and larger flowers than the Japan
type, but its hips are smaller. The one from Russia in

Europe is spreading and pendent in habit. When 4 ft.

in height it has a spread of top of fully 6 ft. Its leaves
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also have a darker shade of green than the Japanese
type, and its buds are longer, more pointed, and show
between the narrow folded petals shades of rich red and
crimson. Its clusters of flowers also differ, as it has
four to five flower-buds together, while the Jai:)anese type
has only two to three. In addition, we now know by
trial that lioth these Russian types may be gi'owu suc-

cessfully two degrees farther north than the Japanese
H. rugosa.
The work of crossing the Russian i?. rugosa began at

the Iowa Agricultural College in June, 1892. The pollen
of over a dozen of the best garden varieties was used,
but that of General Jacqueminot was used most exten-
sively, as it produces pollen most freely. The final

result was quite unexpected, as no double variety with
I'ugose leaves was produced when the pollen of any
variety was used except that of General Jacqueminot.
From 497 flowers of i2. rugosa fertilized with pollen from
General Jacqueminot, we grew 255 plants. From these
we were able to select over 20 varieties with double
flowers ranging in number of petals froin 15 to 150,

with handsome rugosa foliage and surprising vigor of

growth. Nearly all showed the crimson color of petals
of the male parent.
At the same time we pollinated the blossoms of our

native species I^osa blanda and Sosa Arkansana with
pollen of General Jacqueminot and other Hybrid Per-
petuals, but wholly without valuable results, as the
crosses seemed too violent. Most of the hybrids showed
modified foliage and habit of growth, but all except
three bore single flowers. The three double varieties

developed blossom-buds freely, but in no cases have the
blossoms expanded into perfect flowers. Wben appar-
ently ready to expand they began to turn black in the
center and drop ofi". It is also well to state that the
pollen of White and Yellow Harison used on Mosa
rugosa, var. Hegeliana, developed remai*kably vigorous
hybrids which gave clusters of promising buds, but up
to the present not a single flower-bud has fully ex-
panded. The late E. S. Carman, however, reported
better results with this cross of Harison's Yellow and
rugosa (A. G. 1890, p. ii6d), and a picture of one of his
hybrids is shown in Fig. 2180. As in Europe, our
marked success has been with the pollen of General
Jacqueminot, which seems to show a near afliuity to all

the types of M. rugosa.
With increased experience other cultivated varieties

will be discovered that will cross in a profitable way with
JR. rtigosa. and still others will be found that will ci'oss

profitably with our native species. At present, how-
ever, the east European B. rugosa seems to be the most
promising progenitor of the future Roses of the North-
west. We already have fine double varieties with 60
petals, such as the I. A. C, with the rich color of

General Jacqueminot and the fine leaves of J?, rugosa.
The main trouble at present is in propagation. As with
the type, the best hybrids of R, rugosa are difficult to

grow from cuttings. We find that they can be budded
readily on strong seedlings of our native species.

It may be in the near future that the seeds of the
large-growing Wild Roses of the Black Hills will be
used by propagators for stock-growing. When that
time comes we already have varieties hardy enough for

the North that compare favorably with the best varieties

of more equable climates. Sti-ong-growing stocks are
advised, as the vigor of some of the hybrids is remark-
able. On the writer's la'mi is a bush of the Ames
variety three years old that stands 7 ft. high, with
several stems three-fourths of an inch in diameter.

J. L. BUDD.
Roses in Southern Caliiornia. — In many localities in

southern California the Queen of Flowers attains a per-
fection probably found nowhere else. That this perfec-
tion is not general throughout southern California is

partially owing to adverse conditions, such as great
range of temperature during each twenty-four hours,
heavy fogs at critical periods, etc., but as a rule, failure

in whole or in part is due to the lack of intelligent treat-

ment. The chief obstacle to successful culture is the
attempt to produce blooms every day of the year.

Although this practice is quite an impossibility with
any Rose, the evil is still persisted in by ninety-nine in
every hundred possessors of a garden. While Roses

are grown in great profusion in Los Angeles, few, if

any, do as well here as in Pasadena, which, although
only nine miles distant, has the advantage of being
several hundred feet higher than Los Angeles, and
therefore less subject to fog or great range in daily
temperature. In some places a certain few Roses will
produce an astonishingly fine crop of bloom, when but
a mile or two distant, with no change of soil and very
slight difference in altitude, they will be utterly worth-
less; while a like number of other varieties will give as
good returns as those first mentioned. Consequently
the common inquii'y at a nursery as to "What are the
best dozen Roses I can grow?" is usually met by the
equally pertinent query: "In what part of the city do
yoii live?''

Many Roses do fairly well everywhere, and among
these Duchesse de Brabant more nearly produces a con-
tinuous crop of blossoms than any other. For this
reason it stands in a class by itself and is not consid-
ered in the appended list of the best dozen Roses for
southern California, though every one should grow at
least one bush of this variety. Along with the Duchesse
might well be placed the Polyantha Madame Cecil
Brunner, and the climbers Cherokee, Banksia, Ophire
(or Gold of Opbir), Beaiity of Glazenwood or Fortune's
Double Yellow. All these produce most wonderful
crops, but none more so than tbe last mentioned, which
iu favored regions produces a wealth of flowers simply
dazzling to behold. Many well-known Californian
writers assert that Gold of Ophir and Beauty of Glazen-
wood are one and the same Rose, but this is by no
means the case and the writer can furnish satisfactory
ocular proof to any who choose to doubt this statement.
Gold of Ophir was here for many years before the other
made its appearance, and some of the original plants
are still growing on many of the old homesteads of Los
Angeles and vicinity.

All the Roses named thus far are worthy of a place in
any garden. One of the chief causes ol failure by the
average amateur is the lack of an intelligent knowledge
of the plant's first requirement— recurring periods of
absolute rest. These necessary resting periods are best
secured by the witbholding of the water supply. Most
amateurs, and a majority of self-styled "gardeners,"
persist, against all rules of common sense, in planting
Roses either in the lawn or in mixed borders with other
plants. In either case, all but the Roses require a con-
stant watering. Having planted in this fashion, the
grower has cast away all chances of first-class results.

Rose beds should never be made a feature in landscape
gardening, as the plants when dormant and judiciously
pruned are unsightlj' objects at best. The most obscure
spot obtainable with the proper exposure is the place
to grow flowers. To obtain the best results the Rose
requires tbe same amount of rest here that it secures
where the winter season leaves the grower no alterna-
tive. But the same amount of rest may here be given
semi-annually, with equally as good and perhaps better
results than is possible with one long annual period of
inactivity.

The writer firmly believes that with a proper exercise
of intelligence in the selection of varieties and subse-
quent care of plants, better results can be obtained in

California than in any other state in the Union. Though
some few localities must be excepted, they form but a
very small area and may be passed with a mere men-
tion of their existence. Climate is the all-important
feature of Rose culture in this section, and if that be
satisfactory the character of the soil makes little dif-

ference. Our dry summer air is a serious drawback to

the growth of many Roses, there being few places wbeie
Moss Roses thrive, and these miist be grown in whole
or partial shade. Niphetos and Marechal Neil are good
examples of Roses requiring partial shade if good re-

sults are desired. Many localities cannot grow the two
last mentioned, or such as Perle des Jardins, Meteor,
Catherine Mermet, Francisca Kruger, Reine Marie
Henriette, and many others, on account of mildew.
Even among varieties whose buds are immune, it is

often impossible to get foliage unafl^ected. Injudicious
watering is more largely to blame for these unfavorable
conditions than any other agency. Laurette is a Rose
which often produces the only perfect flowers to be
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fouud among a miiidred varieties, aud this is particu-
larly the case in places visited by heavy frosts, Ijati-

rette remaining unseathed, while all others are more
or less blasted. The great Rose of the eastern United
States, American Beauty, is almost
a complete failure here and is not
worth growing except in a very
few, well-favored gardeus, and
even there it is far from being
perfect.

Many Roses, too, are of little

value here unless budded or
grafted. Of this class Marechal
Niel is the most striking example.
Instances may be found where this
Rose has thrived unusually on its

own roots, bnt such cases are
marked exceptions. Some few peo
pie maintain that all Roses are
best on their own roots, but such
-opinions are easily refuted by con-
sulting any of our veteran
rosarians. The undersigned
does not advise the purchase
of any such stock, no matter
how much is claimed for it,

or how widely advertised it

may be. The best Roses he
has ever seen were root-
grafted, but of course this
procedure is too expensive
for the general nurseryman,
and the bulk of our local
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winter and spring. La Prance for many years was the
leading Rose in California and grow well, budded or on
its own roots, in almost any locality, but is now rapidly
becoming a thing of the past, though it can never be
wholly disc XT led for it is still, in a few gardens, the
queen ot the tamily. Its involuntary retirement from
oui Rose gudens is due entirely to a "die back" (an-
thiacnose), which affects many other plants than the
Rose but seems to have a special liking for La France.
Thus tai no cuie has been touud.

2184. Full-blown flower of Madame
Georges Bruant Rose. Natural size

stock is budded on Manetti or Maiden's Blush, though
the Dog Rose {Sosa canina) and even the Banksia
are often used. Those Roses grown on their own roots
are usually propagated from hardwood cuttings, grown
out of doors, and December is usually the best month,
though the writer has successfully rooted them from
October to March, according to the variety.
Rust bothers us but little; likewise scale, though in

many neglected gardens the bush and climbers alike
may be found covered with both the rose scale and the red
scale of the orange. Fuller's rose beetle is a nuisance
only in small areas, but green aphis is quite a pest in

Below will be found a list of the best dozen bush
and half dozen climbing Roses for southern Cali-
fornia, compiled from lists furnished the writer by

the best six nurserymen and growers in Los Angeles.
An increasing demand for Maman Cochet is quite

marked, and the few White Maman Cochet yet grown
here seems to mark it as the coming white Ruse for this

section.

The following lists place the varieties in the order of

their desirability for either florist or fancier, when
grown out of doors

:

Bush Bases.—Marie Van Houtte, Madame Lambard,
Maman Cochet, Papa Gontier, Kaiserin Augusta Vic-
toria, Laurette, The Bride, Catherine Mermet, Meteor,
Perle des Jardins, Caroline Testout, Elise Sauvage.

C//»i?)er.s. — Lamarque, Marechal Niel, Climbing Sou-
venir de Wootton, R6ve d' Or, Reine Marie Henriette,
Gloire de Dijon. This list will be found to be the best
for Los Angeles and vicinity in general. The intelli-

gent nurseryman or careful purchaser should be able
to make the slight changes required by peculiar condi-
tions.

To Mr. Frank Huston, nurseryman of Los Angeles,
the writer is indebted for many valuable points con-
tained in this article; also to Mr. W'm. S. Lyon, whose
little booklet, "Gardening in California," contains the
best practical treatise on Rose-growtng ever published
on this coast. Ernest Braunton.
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Some Eecent Kose Hybrids [Sosa muititcora, B. rti-

gosa and H. Wichuraiana crossed with various types).
— It is now about sixteen years since the undersigned
Oecame interested in liybridizing Roses, especially

^ .

2185. Rosa rugosa. var. Kaiserin (X y^).

R. multiflora (the Japanese type), -S. rugosa and M,
Wichuraiana. The earliest experiments were made
with H. multiflora, the object being first to obtain
colored flowers and afterwards to get double ones, but
always to keep the hardiness and habits of growth of
M. multiflora. There are few pillar or half-pillar Roses
that will stand our New England climate without pro-
tection, and therefore this type was chosen as the
hardiest, and effort was made to retain its strong
constitution and later to get other improvements.
How far the writer has been successful may be
judged by his exhibits at the Massachusetts Horti-
cultural shows and by a visit to the Arboretum.
This work, started by some others as well as the
undersigned, has been the means of having these
new types of Roses taken up by the growers, 9,nd

there are many possibilities for improvement.
There seems to be no reason why they should not
be as fine for use in the garden as the Hybrid Per-
petuals are for flowers.

The first cross made by the writer was with General
Jacqueminot, R. tnnltiflora being the female pai'ent,

and the result was anything hut satisfactory. At last a
break was made. All sorts of forms were secured, some
resembling both parents in flower aud foliage, but
most of them were worthless. Two were saved, one
with large clusters of double purplish Roses, fully
as large as Jacqueminot, with a big stem closely set
with heavy spines, a long, rampant growth unlike
either parent, the foliage of a Hybrid Perpetual and
flowers in clusters of 10 to 20. The other, the widely
known Dawson Rose (silver medal Mass. Hort. Soc.
1894) has large clusters of bright rose flowers, 20 to 40
on a stem, bright shiny foliage and a strong growth,
sometimes runniug up 15 feet or more in height. The
writer again crossed JR. multiflora with Madame G.
Luizet and obtained a half-climbing plaut with large,
single white flowers in clusters. An attempt was then
made to cross these three crosses with other choice
Roses for still further improvement, but no perfect
seeds were made except on the Dawson. By crossing
the Dawson with other Roses several fine forms have
been secured, beautiful types of cluster Roses, single,
semi-double and double, all more or less with the habit
of li. multiflora in the truss aud with white, peach,

salmon, red and purple flowers. Attempts have been
made in crossing the Yellow Harison Rose with the
Dawson and B.. multiflora, but so far with no encour-
aging results. The writer now has about 500 hybrids,
three years old, made with differing varieties of Hybrid
Teas and Yellow Harison on the Dawson, with results
still to be determined. All these were crossed out of
doors with every precaution possible, but the results
are not so likely to be as good as when the work is done
imder the more perfect control of the greenhouse. A
cross between the Dawson aud Crimson Rambler has so
far resulted in a single deep pink flower borne in
clusters.

In crossing M. rugosa with Jacqueminot every con-
ceivable form was obtained, some with narrow pointed
petals, some semi-double aud others single, dark and
light colors. One had a deep rich crimson flower, darker
if anything than Jacqueminot,very fragrant, with strong,
heavy foliage, showing the influence of both parents.
This seemed like a promising foundation for a fine race
of hardy Roses, but for five years all efforts to get a
single hip to mature when fertilized with others have
been in vain. This is the Arnold Rose and received the
silver medal of the Massachusetts Horticultural Society
in 1893. In this batch of seedlings was one that was
very double aud in color like Magna Charta, but unfor-
tunately some one else wanted it and one day it disap-
peared from the nursery. The writer has also crossed
lib. rugosa with Yellow Harison, but as yet has obtained
no yellow Roses of the Rugosa type. On the contrary,
they are the biggest lot of mongrels one ever saw, in
both foliage and flower. The Rugosa foliage is com-
pletely obliterated, and the Harison retained, while the
flowers are small aud generally a dirty salmon color.

The writer was so disgusted with the lot that he threw
them all away after working more than four years on
them.

Attention was next given to i?. Wichuraiana. The
possibilities of crossing this seem to be unlimited. No
Rose that the undersigned has ever tried yields so
readily to hybridizing. The first attempt was with
Jacqueminot, always using JR. Wichuraiana as the
mother plant. Tiie results were excellent. While some
plants were nearly i2. Wichuraiana they were entirely

different in sha e and color; they had the clusters.

2186. A Rugosa hybrid— Hanson's Yellow X R. rueosa (X %).
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but the habit was hulf-scandent instead of prostrate.

The tirst to bloom was single, delicate rose with a nearly

white center, a rampant grower, attaining 0-8 feet in a

season; foliage fine, somewhat resembling the Bour-
bons, but also retaining the gloss of B. Wichuraiana.
So far it has produced no seeds. Another was of medium
growth, with bright shiny leaves and clusters of double
purplish pink flowers, fading to lilac. The best of the

lot has been named W. C Egan, and received the silver

medal of the Massachusetts Horticultural Society in

1896. This is, without doubt, one of the finest hybrids
of R. Wicharaiana at present. The flowers are in

large clusters and very double, of a delicate flesh color,

resembling Souvenir de la Malmaisou almost exactly,

but somewhat smaller; the foliage is also like Malmai-
son but brighter. It is perfectly hardy in the nursery
and elsewhere without protection.

Ne.Kt M. Wicharaiana was fertilized with pollen

from B. setUjera, and while decided crosses were ob-

tained the results were not altogether satisfactory.

One of the best was saved for future use. The flowers

are in color near R. setigera, aud the growth prostrate

as in B. l'Ktc7ri(ratajia, but shorter jointed. The plant

is very hardy. B. Wichuraiana was next crossed with

B. rugosa, with more than pleasant results; Lady Dun-
can, silver medal from the Massachusetts Horticultural

Society in 1900, having the prostrate, long, rampant
growth of the mother, while the Rugosa blood shows in

the foliage spines and flowers, these last being a warm,
lively pink and making a delightful contrast to the yel-

low stamens. Another is somewhat deeper in color but
of less vigorous growth. A curious fact concerning
these extreme crosses is that not one of the Wichuraiana
hybrids described above will set seed, no matter how
treated. From B. Widiuralana impregnated by Crim-
son Rambler has been obtained thus far only single,

pale pink bloom and foliage intermediate between the
two, but with the creeping habit of the mother. B.
Wichuraiana fertilized by Belle Siebrecht loses its

character except to a slight degree in the foliage; the
habit is erect, strong and with stout spines; the flowers

are single, rosy pink. This plant, if it will set seeds,

may produce an entirely new strain. B, Wichuraiana
crossed with Clothilde Soupert makes plants less vigor-
ous than itself; the foliage recalls both parents aud the
double flowers are in color like Soupert. B. Wich-
uraiana crossed with B. Indica, var. carnea has pro-
duced one with rich crimson flowers, single, with foli-

age neither as glossy nor as strong as its mother, but
with the same creeping habit: unnamed silver medal,
Massachusetts Horticultural Society, 1899; this bids
fair to be the forerunner of a fine race. B. Wichuraiana
crossed with Trioinphe de Luxembourg (hyb. China)
has given several distinct forms, one with double rosy
purple flowers in clusters and creeping habit; another
is double, light pink with shining leaves. B. Wich-
uraiana crossed by Bardon Job has given a single-clus-
ter Rose similar to Carmine Pillar, and the writer has
many other crosses between B. Wichuraiana and dif-

ferent Tea Roses and B. repens (arcensis) with double
and single flowers ranging in color from white to rosy
pink and salmon; there are few of these seedlings
which do not have some merit, and all can probably
be improved. The crosses between B. Wichuraiana,
Jacqueminot, B. rui/osa and Belle Siebrecht will not
bear seeds, but those with varieties of B, Indica bear
seeds freely. Attempts will now be made to cross those
of satisfactory color with the Hybrid Perpetuals and
Hybrid Teas.

Several seedlings of crosses between Crimson Rambler
and Wichuraiana have recently flowered. The result was
extraordinary, no two being alike and each individual
was a different shade of color, ranging from a pale rose
to a deep rosy purple and from single to double. The
best of this cross is a very double Rose, larger than
Crimson Rambler. Compared with the carnations Melba
and Marquis, the fresh flowers are nearer to Melba,
while the flowers of a week old are nearer to Marquis.
They are so near the color of these two carnations that
put in the midst of the two flowers it is almost impos-
sible to tell the difference between the two carnations
and the Rose. The habit is of Wichuraiana, and the
foliage is more brilliant. The plant grows 5 to 6 feet

iti a season, lying close to the ground. There is no
doubt that this is oue of the best hybrids of Wichuraiana
yet known regarding color, foliage and flower.
In summing up the experiments of these hybrids, it is

well to say that possibly more highly colored Roses
might have been produced, but it would have been at
the expense of their hardiness.
In making these crosses the writer has always care-

fully removed the stamens before there were any signs
of anthers opening, cutting through the petals while in
bud. A gauze covering was placed over the flowers both
before aud after impregnation, to guard against insects.

To keep the record, names and date on a small wooden
tally were attached to the cluster. Sometimes the yield
in seeds is poor enough, only one in a hip and many
times none. The writer is always doubtful of the cross
when the fruit is too full of seeds. As B. Wichuraiana
opens after the other Roses have passed, it is a good
plan to pot up a few and bring them into the green-
house in March; they will then bloom at the same time
the Hybrids, and others, are in flower out of doors. All
Roses can be prepared and pollinated in the greenhouse
more easily and with better results than in the open air.

When the plants are protected from bad weather there
is less danger that rain or dew will interfere with one's
labors. A sharp knife, a pair of forceps, some fine

gauze and a good hand-lens are sufficient tools for the
work. Always examine the stigma to see if it is ripe,

and, after applying the pollen, look again to see that
there is plenty and in the right place. If the flowers
which are to furnish the pollen are gathered early in
the morning and then placed on a pane of glass in a
warm greenhouse, the anthers can be opened much
easier than if ief t longer on the plant. Moreover, there
is less risk of the pollen having been contaminated by
insects. Jackson Dawson.

Propagation oi Roses. — The Rose is propagated by
seed.'s, cuttintrs, grafting or budding, by layers and by
division. The genus is so large and diversified and our
requirements are so many that the whole art of the
propagator is needed to satisfy the claims of the Queen
of Flowers.

Seeds.— Roses are grown from seeds not only to ob-
tain new varieties but also because many true species
are economically procured in this way, e. g., B. canina,
B. muUiftora, B. hrrnginea, B. rugosa, B. rubiginosa,
etc. The seeds should be gathered in autumn and at

once stratified with moist sand or allowed to ferment
in tubs, with a little water and kept in a fairly warm
place. When well rotted they can be easily rubbed and
washed clean and should be planted at once, either in

carefully prepared and well-manured beds out of doors
or in pans or flats in a cool greenhouse. It is sometimes
advised that the hips should first be dried and then
rubbed clean, but this method often causes delay in

germination, a matter siifficiently troublesome without
additional complications. Whether they are planted un-
der glass or in the garden it is difficult to forecast their
coming up. It may be within a few weeks, e. g., B.
niultiflora under glass; or at the beginning of the sec-

ond growing season after planting, e. g., Sweetbrier
seed, planted out of doors in November, 1898, may be
expected to germinate in the spring of 1900, while B.
rugosa sown at the same time may come up the follow-

ing spring, i. e., in 1899, or, a season intervening, it

will appear with the Sweetbrier in 1900. Stratifying or
fermenting the seeds tends to secure uniform germina-
tion within a reasonable time. It has also been sug-
gested, and many things confirm the idea, that early

gathering helps to hasten germination; in other words,
do not wait for excessive ripeness, but pick the hips as
soon as the seeds harden, some time before the fruit is

deep red. Until these matters are better understood, all

Rose seed sown out of doors, either in autumn or spring,

should be mulched 2 in. deep with pine needles or other
litter. Frequent examinations should be made in spring
and the covering at once removed when the seedlings
appear; if they do not appear let the mulch remain to

keep down weeds and retain moisture in the seed-bed.
Pans or flats in which seed has been planted should be
kept at least IS months before discarding, with the soil

always moist. Notwithstanding the difficulties of ger-
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mination, the young seedlings make most satisfactory
growth and can generally be transplanted into nursery
rows when one year old. When two years old they are
fit for permanent planting. A winter protection of pine
boughs is helpful to the young plants. Some seedling
Roses are extremely precocious, blooming before they
are one year old, e. g., some Hybrid Perpetuals and Polv-
antha Roses. The first flowers of seedling Roses do
not always indicate their real character; in hybridizing
it is well to wait for the second or third season before
discarding.

Cuttings. — These are a common means of propaga-
tion, both under glass and out of dooi's. Under glass
short cuttings 2-3 in. long can be made in November
and December from wood of the current year's growth.
They should be planted in sand, in flats or pans, and
kept in a cool greenhouse. Tliey root in February or
March, and can either be potted in thumb-pots or kept
on in flats until May or June, when they should be
planted out in rich beds; salable plants are obtained in

October. This is a good way to strike i?. sefigera and
its varieties. Crimson Rambler and its allies, li. multi-
flora, R. poJyaniha, and their offspring, B. Wiclnirai-
ana, Madame Plantier and doubtless many others.
Rosa Indica, in all its forms, all tender species and
many Hybrid Perpetual Roses are propagated by cut-
tings of hardened wood grown under glass; Peter Hen-
derson says the wood is in the best condition when the
bud is "just open enough to show color." Blind eyes
can also be used, and the smaller wood is better than
the strong rampant growths. Plant in sand in a warm
house; bottom heat and a close frame are often used
but are not necessary. The cuttings are from 13^-2 in.

long; single eyes strike readilj'.

In the open air cuttings of ripened wood can be planted
in spring in V-shaped trenches in carefully prepared
and well-manured ground. They make strong plants in

autumn. Wood of the season's growth is gathered be-
fore severe frost, cut into 6-iu. lengths, tied in bundles,

and stored througli the win-
ter by burying in sand. When
planted, one eye only should
show above ground. This
method is recommended for
the hardy varieties named
above for propagating from
short cuttings under glass.

u, ru[

2187. Short hardwood cuttings of Rasa setieera.

A single cutting is shown at the left.

but will not give such a Large percentage of rooted
plants. It is highly probable that some Moss Roses,
li. lucida, B. Caroiina, H. spinosissima, etc., Roses
which sucker, could be propagated by cuttings of root
or rootstock, but no systenuitic attempt has been made
in this direction.
Budding and Grafting. — These are old and well-es-

tablished methods of propagation. Budding in foreign
nurseries is practiced in the open air in June and July,
with us in July or August. A dormant shiekl bud is

employed. The stock is if. Manetti, B. canina, or any
good brier, or Ti". multiflora; in Holland B. Carolina is

esteemed. In European nurseries J?, canina is used

for standard, B. Manetti for dwarf stocks. Under glass
Roses are budded also, with a shield-bud, at any season
when the bark slips, using for stock a vigorous variety.
About Boston the yellow and white Banksian Roses
once had high local repute for stock for Tea and other
tender kinds.

Grafting Roses in the open air in this country is not
often employed, but in the South Hybrid Perpetual and
other hardy Roses are said to be root-grafted in winter
(very much as apples are root-grafted), tied in bundles,
stored in sand and planted otit in early spring, the
worked portion being set well below the surface. Root-
grafting is an easy and convenient method of propa-
gation under glass. Jackson Dawson's practice is to
use the whip- or splice-graft, but the veneer-graft is

also employed, with bits of B. muttiflora root 2-3 in.

long for the stock, the cion being somewhat longer but
of equal diameter. They are firmly tied with raflia and
waxed; made into bunches they are covered with moist
moss in an open frame in a coolhouse and left until
united. They are then potted off and grown on until
they can l^e hardened off and planted out in May or
June, the point of union being well below the surface.
A specimen of Mr. Dawson's work is shown in Fig.
2188, the stock being a bit of B. multiHora root; its

age is about three months. Bosa. multiflora is an ex-
cellent stock for garden Roses, since it does not sucker;
this great advantage, too, is also obtained by using the
root-graft as above described. Some of the commercial
florists use Manetti stock planted in thumb-pots. Cut
back to the root, this is splice-grafted and kept in a
warm, close frame until united; they are afterwards
grown on in pots until large enough to plant out in the
beds, in which they will flower the following winter.
There is some difference of opinion among gardeners as
to the respective merits of own -root and grafted plants;
just now many of the foremost growers prefer the lat-

ter for forcing. It is a perplexing question and could
only be settled by a series of exact experiments costing
much time and money. It is also quite possible that
matters of temperature, soil, moisture and food are
equally important factors.

Layering. — This method is employed only when few
plants are required; it is cumbersome and wasteful.
Layer in spring, using wood of the last year's growth
where possible; the bark of the buried portion should be
abraded.

Division. — This is an easy means of increasing
B. lucida, B. nitida, B. Carolina, B. spino.sissitna,

^ Crimson Moss and many other varieties which
/ sucker. Plant thickly in good soil, allow them to

grow from three to four years, then lift and tear
apart. It will be found that the increase is large
and that plants so obtained are salable after one
5'ear's growth in the nursery. The year in the nur-
sery may be omitted with the quicker - growing
kinds which are to form new plantations on the
same estate ^ jj, Watson.

Budded Roses vs. Eoses on their own Roots.— For
the average amateur Rose planter, we cannot too

strongly recommend the desirability of own -root
plants. Scarcely one planter in a thousand is ob-

serving enough to notice the difference between
"suckers" or sprouts from the stock of a budded
Rose and the variety that is budded in. Indeed,
upon some varieties the growth is so similar as

not to be readily noticed even by those familiar with
Rose-growing. In consequence many purchasers of

budded Roses allow these suckers or sprouts from
the roots to grow up and, being usually of much

more vigorous habit than the variety budded in, they in

a short "time quite run out the bud, and the purchaser
is left with nothing upon his hands but a natural Rose
of whatever variety the stock may have been. For flor-

ists' use iu forcing and also for the use of planters, who
are thoroughlj' familiar with such things, budded Roses
answer equally well and in some varieties are perhaps
superior; in that they will produce a larger quantity of

flowers and force more easily. The stock most used in

western New York for budding Roses is Bo.^a Manetti,

and that seems to be about the best adapted for the

purpose, ii'osn multiflora de la Griffwrie is also used
more or less, but is generally considered not so desir-
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able, since it i.s not as hardy as the Manetti and is still

more likely to throw up suckers ft'oni the roots, in

which respect the Manetti is bad enough. li'osa canina

(Dog Rose) and Mosa polyanfJia are larji:ely used in

Europe as stocks upon which to graft Koses. They
have never been largely used in this country, the Ma-
netti seeming to be the favorite here. All of these

stocks are grown more extensively in France than any-

where else. The Bosa Manetti and Ii'osa mnltiflora

de la Griffarie are grown from cuttings in France, and
are ^shipped from there at the end of the
first season; when received here they are

trimmed back closely, botli as to the roots

and the branches, and planted the following
spring. They are budded the following
suniiUer, usually the latter part of June or

early part of July, whenever the stocks are

in such condition that the bark peels read-

ily. The bud, of course, remains dormant
during that season, but the spring follow-

ing the top of the stock is cut off just above
the bud, and it is allowed to grow. With a

good season, the buds usually make suffi-

cient growth to be salable the following
fall. The foregoing is written solely in ^
connection with the outdoor growing of ^^sr
Roses. Except to provide good ricb deep
soil of fairly heavy quality, there are no special

cultural directions that the writer cares to insist

upon.
Rose plants are not often attacked by any fun-

gous disease, save perhaps mildew, which occasionally
makes Its appearance consequent to sudden climatic
changes, such as occur toward fall, when the tem-
perature may be at 80-90° one daj' and 40-45° the nest.
An application of Bordeaux mixture is of value in
checking mildew.
The greater proportion of Roses handled by the

undersigned are propagated from ciittings. and conse-
quently are on their own roots. In growing Roses in
this way, it Is customary to take into the greenhouses
about the first of December the best and strongest
plants that are in stock; then cut them back so as to
leave only two or three eyes upon each shoot, pot them
and place them in a cool house, where they are allowed
to stand two or three weeks without a great deal of
heat. They soon begin to make roots; and when the
white roots show through the soil about the edge of the
pot, they are given a little more heat and brought on
more rapidly. They are then forced until just ready
to flower, and before the wood has become too hard
the plants are cut back and the severed wood made up
into one-eye cuttings, which are placed in propagating
beds of sand and given gentle bottom heat, where they
take root in the course of two to four weeks, accord-
ing to variety and the condition of the wood. After
thoroughly rooted, they are potted into 2- or 2J^-inch
pots and grown on until late in the spring or earlj'^

summer, when it is safe to plant them out in the fields.

There they will remain two seasons, usually, and by
that time attain sufficient size to be dug and marketed.

Jackson & Perkins Co.

Rose Forcing. — There is no branch of floriculture in
this country that in anyway approaches Rose forcing in
importance, when commercial and private practice are
considered. The large number of private greenhouses
erected for the cultivation of the Rose by wealthy
people in this country within the last decade cannot be
adequately estimated. But the great demand for choice
Roses among all classes of buyers throughout the coun-
try has produced an enormous increase in commercial
greenhouses specially erected for growing and forcing
Roses, and each year sees some improvement in the
style of construction as well as in methods of cultiva-
tion. The general principles of Rose-growing are pi'ac-

tically the same now as they were twenty years ago,
but the details or small items, as many are pleased to
term them, are constantly being improved. To make
the method of successful cultivation quite plain to every
one, the undersigned will endeavor to detail closely each
operation, from the cutting to the full bearing plant.
Types of forcing Roses are shown in Figs. 2189 and
2190.

We shall presume that a propagating house is to be
prepared for.starting the young^stock. This is a green-
house in which a bottom heat of not less than 00° can be
maintained as long as the cuttings are in the san<l dur-

ing the winter; the mean temperature of such a house
should be about 5o or 50°. The style or position of the
house is of no great consequence if the above tempera-
ture can be maintained. Start, then, by making a bench
having space for sand 2M-3 inches deep. Take a clean,

sharp, gritty sand, without any coarse stones in it,

spread it evenly all over the bench, then beat it

with a brick or block of wood until it is firm; water
it with a fine rose watering pot, and all will be ready

for the cuttings. The best time to start prop-
agating for the coming season's planting is

about the middle to end of January. Hav-
ing the above all ready, select

v'lr? good, clean, healthy shoots of 2

or 3 eyes in length, preferably,
those just below where a bud

2188. Gralting of Crimson Rambler on Rosa multiflora.

Showing plant three months old. At the right is shown the
detail of the splice-graft,

leaf clean off close to the eye; make a clean cut diagon-
ally across the shoot just below the bottom eye. If the
leaves are large and heavy, remove the end or fifth leaf-

let. Then, with a lath about 2 inches wide laid straight

across the bench and held firm by the left hand, and
with a thin knife in the right hand, draw a line about
1% inches deep in the sand; in this place the cutting,

pressing each down to the bottom of the opening, leav-

ing just enough room between each cutting so that the
leaves do not overlap each other. As soon as the row is

full, press the sand as fii-raly as possible around each
cutting; then give a good watering with a fine rose
watering pot. Repeat the same operation on each suc-
cessive row till the whole are put in. Shade from bright
sun and never allow the cutting to suffer for want of
water. If the weather should be at all warm, a light

syringing overhead daily will greatly benefit the cut-
tings; never use very cold water on them, but water of

about the same temperature as that of the air. Treated
as above, the cuttings should be nicely rooted in about
30 days; and as soon as they have made roots about
K in. long they should be carefully lifted from the sand
with a flat stick to avoid breaking their roots, and potted
in 2- or 2J4-ihch pots, using a good fresh soil with only
a little manure added, — not more than 1 part manure to

8 of soil. As fast as potted they should be placed in a
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greenhouse having a temperature of about 56° at night
and shaded with sheets of newspaper or similar material
from bright sun for a few days till they show some in-

dication of starting into growth. The actual time that
shading will be required will depend largely upon the
weather and the season of the year. Do not over-water
the young plants at any stage, but give just enough to

moisten the whole soil nicely when first potted and then as
required afterward. Do not put them in the shade of other
plants, but place them where they will get the full bene-
fit of all the sunlight and plenty of air as soon as shad-
ing can be dispensed with; such treatment will produce
a clean, healthy, stocky plant, which means a good con-
stitution. Should greenfly appear on them, fumigate with
tobacco stems immediately. Syringe overhead on all

bright days. In about five to six weeks from the time of
first potting, the plants will be ready for a shift into a
larger size pot,— 3-inch size will be large enough. The
same class of soil can be used as for the first potting,

6^'' \ ,TS_

2189. American Beauty, now the most popular florist's

Rose in America (X ^3).

The picture shows a specimen grown in the open.

or if the plants are to be put into their season quarters,

i. e., planted into benches from this size, a little more
manure can be added; but if they are to be grown on
in pots, some growers will prefer to give them a third

shift, namely into 4-inch pots. The plants, if properly
cared for, should be ready for this last shift in about six

to eight weeks from the time they are planted into 4-inch
pots. In this last shift soil considerably richer can be
used. Keep off all the buds so as to have the plants
sturdy, strong and vigorous.
Presuming that this method has been followed through

till the end of May or beginning of June, the plants will

be ready for benching out, or, in other words, to be put
into their winter quarters. The benches should hold
4-5 inches of soil and the bottom slats of said benches
should' be placed not less than %-% in. apart to allow
for ample drainage. If plants have been grown in these
benches previously, the benches should be thoroughly
cleaned and scrubbed out so as to get all insects, eggs,
etc., away. Also, all the soil or surface of the house
underneath should be scraped very carefully and swept
out clean, and practically all the inside of the house
thoroughly cleaned. When this is done, take two or
three lumps of stone sulfur or brimstone and burn it in

the house, preferably in the afternoon while the sun is

still hot. As soon as the sulfur is set on fire and burn-
ing sufficiently, shut up the house as tight as possible and
leave it till the next morning. After this the benches
should be thoroughly washed with hot lime over the en-
tire inside surface. The house is then ready for the new
soil to be put in. This should be composed of good
fresh loamy soil, preferably of a rather heavy texture;
to each part of manure add 3 or not more than 4 parts
of soil, the whole thoroughly fined and all lumps broken
up. This compost should be prepared some time in ad-
vance and be turned over several times before it is

wanted for the greenhouse. If this has been done, all

that is necessary now is to bring in sufficient soil to fill

the benches. Level it all over without treading or press-
ing in any form ; then start to fill the house with plants.
For the ordinary varieties such as Bride, Bridesmaid,
in fact nearly all the Tea varieties, an average of 14-15
inches apart from plant to plant each way is about the
right distance. When planting press the soil firmly
around the ball of each plant and when the whole house
is planted water the plants sufficiently to soak the soil

to the bottom of the bench, but do not saturate the
whole of the soil. It is far better to direct the water
straight to each individual plant and then syringe the
whole; this will moisten the other soil on the surface
withotit making it unduly wet. Give all air possible to

the plants day and night during hob weather. Syringe
in very hot weather twice a day if it is necessary to

keep humidity in the house and get the plants started

into clean, vigorous growth. This treatment can be fol-

lowed for four or five weeks until the plants begin to

start their roots into the new soil ; then go over the
whole of the benches and press the soil as firmly as pos-

sible. Be cax-eful not to break the plants in doing so,

but it is absolutely necessary that the soil should be
thoroughly settled and firm. After this, rake the whole
surface over with a blunt -pointed rake so as just to

make it level, water as before and as soon as the plants

recover from this; in other words, as soon as they show
they are starting new growths mulch the soil with a lit-

tle manure, but in putting on the mulch never exceed
half an inch at a time, as the plants need air at the roots

as they do at the tops.

If the fiowers are not wanted early, it is better to

pinch all the buds off the plants as fast as they appear
up to the end of September. This gives the plants an
opportunity to make strong, sturdy growth and build

up a constitution equal to withstand the pressure of

winter forcing.

As the fall approaches and cooler nights come on, the
air should be reduced proportionately at night, although
it is better to maintain a little night ventilation as long
as possible, even if it is necessary to iise a little fire

heat to expel the damp. After the plants begin to bloom
they will need careful watching, as the days will be get-

ting shorter and somewhat cloudy. It is important to

avoid overwatering, but, at the same time, they should
never be allowed to suffer for the want of moisture.
Syringing should be done more carefully at this sea-

son of the year, or black-spot and various other dis-

eases may appear.
To obtain the best class of flowers during the entire

winter the average night temperature should not be al-

lowed to exceed 56° on bright warm days. Of course,

with an abundance of air on, the temperature can be al-

lowed to run up to 75°, 80° or even 90° on some very
bright warm days.
Mildew, which is one of the worst pests of greenhouse-

grown Roses in the fall of the year, can be largely

avoided bv an abundance of air at all times. Should it
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make its appearance, sulfur on the heating
pipes is the best remedy that can be applied.
Red spider also will become troublesome if

the plants are allowed to get dry in any spots,

or too high a temperature is carried. This can
be avoided by liberal syringing on all bright
days, thoroughly soaking the under side of
all the foliage.

If the greenhouses are constructed to grow
plants on the solid bed instead of raised
benches, the same method of cultivation
should be followed and not more than 5 or 6

inches of soil should be used on the surface;
have a thoroughly drained border ; in all

other respects cultivation would be the same
as for bench system. After the plants get
into thorough, strong, vigorous growth and
producing abundance of flowers, say from
Christmas onwards, a mulching of well-de-
composed manure every fis^e or six weeks in
very limited quantities will be beneficial, and
if the plants have made extra strong growth
and all the soil is occupied with roots in the
benches towards the end of February, liquid
manure can be applied once in very three or
four weeks with considerable benefit. This
treatment should carry the plants success-
fully through to the end of their blooming
season.

If the plants are kept in good, healthy, vig-
orous condition they could be carried through
for a second season's work if necessary. To
do this it would be necessary to dry them off

somewhat, say through July and part of Au-
gust for four to six weeks, so as to ripen the
wood thoroughly without wilting the leaves
completely. Then they could be pruned back
to good, sound, plump eyes at the base of the
strong shoots and all the small spray growth
cut out. Then the plants can be lifted with
a good ball of earth, so as to save as much of
the roots as possible, replanted into new
soil, and practically treated the same as
young stock.

If grafted stock is preferred instead of
own-root cuttings as above described, they
can be treated according to regular instruc-
tions given by many authorities on grafting,
tion of these is in all respects identical with the aboA-^e

except as to the rooting of the cuttings.

John N.May.
ROSE ACACIA. Bohinia hispida.

ROSE APPLE. Eugenia Jam-bos.

ROSEBAY. Same as Oleander. See JVermm. Ei)llo-
hiuni (liujusiifolhan is sometimes called Rosehay.

ROSE CAMPION. Lychnis Coronaria.

ROSE, CHRISTMAS. Helle'borus niger.

ROSE, JAPANESE. Kerria Japonica.

ROSE MALLOW. Ribi.'^cus.

ROSEMARY or OLD MAN. See Rosmarinus.

ROSE OF CHINA, nibiscus Bosa-Sinensis.

ROSE OF HEAVEN. Lychnis Cceli-rosa.

ROSE -OF -JERICHO is Anastatica Hierochuntica,
See Hestirrecfion Plants.

ROSE OF SHARON. Hibiscus Syriacus.

ROSE, ROCK. Cisius and Heliantliemum.

ROSE, SUN. Heliantliemum.

ROSIN PLANT. Silphium.

ROSIN "WEED. Silphium laciyiiatum.

2190. A forcing Tea Rose — Mrs. W. C. Whitney (X %).

Cultiva- ROSMARtNUS (Latin, sea-dew; the plant is common
on the chalk hills of the south of Prance and near the
seacoast). Labicitce. Rosemary is a nearly hardy sub-
shrub, with aromatic leaves which are used for season-
ing. It has small, light blue flowers, which are much
sought for by bees. Oil of Rosemary is a common
preparation in drug stores. It is a volatile oil distilled

from the leaves. The Ivs. are also used in making Hun-
gary water. In northern herb gardens it lasts for years
if given well-drained soil and some winter protection.
Pranceschi recommends it for hedges in S. Calif., espe-
cially for dry and rocky places near the coast.

Generic characters: calyx 2-lipped; posterior lip con-
cave, minutely 3-toothed; anterior 2-cut; corolla with
posterior lip erect, emarginate, anterior lip spreading,
3-cut, the middle lobe longest, concave, declined: per-
fect stamens 2 ; style 2-cut at apex. The genus is

placed near Salvia, being distinguished by the calyx
being only shortly 21ipped, not hairy in the throat and
the connective of the anthers continuous with the fila-

ment and indicated only by a slender reflexed tooth.

oificin^lis, Linn. Rosesiary. Old Man. Shrub,
2^ ft. high: Ivs. numerous, linear, with revolute mar-
gins : fls. axillary, in short racemes, borne in early
spring. Mediterranean region. V. 3:GI. y^r

j^,i

R0THR6CKIA (Prof. J. T. Rothrock, head of Pennsyl-
vania forestry dept., and author of the botanical part
of Wheeler's U. S. geological surveys of the region in
which the plant was discovered). Asclepiadacece. A
genus of a single species, a perennial herb, with some-
what woody stems, spreading and twining: Ivs. woolly:
fls. in loose racemes, in axils of the Ivs. : follicles 4-5

in. long, glabrous, fusiform, often used as a vegetable
where native: corolla rotate, deeply 5-cleft; crown sim-
ple, inserted at the junction of corolla and stamen-tube,
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5-parted; stigma abruptly produced from the top into a

column having a 3-crested apex. Syn. Flora N. Amer.,
vol. 2, part 1, "p. 403.

cordifdlia, A. Gray. Lts. opposite, slender-petioled,

cordate, acutely acuminate: fls. white or whitish, in

racemes; corolla -lobes 3^ lines long. Along water-
courses near the borders of Arizona. Cult, in S. Calif.

F. W. Bakclay.

ROTJGE PLANT. Eivina humilis.

EOtlPALA (probably a native name in Guiana). Also
spelled Bopala, Biwpala, eta. Protedceie. A genus of

about 40 species of the tropical regions of S. America.
They are mostly woody plants, with handsome ever-

green Ivs., either simple or pinnate: fls. usually incon-

spicuous, in axillary or lateral racemes, pedicelled in

pairs, hermaphrodite, regular
;

perianth cylindrical,

rather straight, but little dilated at the base; the limb
somewhat globular: ovary sessile; ovules 2, pendulous,
orthotropous.

A. Hairs rust-colored.

PdMii, Meisn. [E. CorcovacUnsis, Hort. ). A tree

with branches clothed with rusty colored woolly
tomentum : Ivs. 1 ft. or more long, pinnate, with
5-8 pairs of Ifts. which are 3-.5 in. long, on
stout petiolules 1 in. or less long, ovate or ob-

liquely ovate, acuminate, acutely serrate: fls.

J^ in. long, white or yellowish, in nearly ses

sile axillary racemes 3-5 in. long. B.M. 6095.

AA. Hairs golden. .g

airea, Linden. According to Belg.
Hort. 1866:202, this species was named
for the golden hairs covering the
upper parts of the stem and pet-

ioles. Brazil.— Rare and imper-
fectly known, but still offered in

America.

it. Jdnghei, Hort., is a plant offered
by Siebreeht which does not appear
in botanical works.

F. W. Bakclay.

ROWAN. Sorhus Aucuparia.

ROYAL CROWN. Eucomis.

Osmunda re-• ROYAL FERN
gaits.

O re odo X a

RUBBER PLANTS. Various plants furnish Rubber.
The best gutta percha is said to be produced by Isonan-
dra Gutta (which see), a native of India. For the Rub-
ber Tree of South America, see Hevea Brasiliensis, p.
741. The Rubber Tree of ""tropical Africa is Landolpliia
floridu; see B.M. 6963. The Rubber Plant of horticul-
turists is Ficus elastica.

KtlBlA (Latin, red: referring to the color of the dye
extracted from the root). Mubiacece. E. tinctorum is

the dye-plant called Madder, the
long, fleshy roots of which are ground
to powder. According to Thorburn,
Madder furnishes a good green fod-
der if cut the second year when in
flower. The genus consists of about
30 species of scabrous, hispid or
prickly herbs widely scattered about
the world, mostly in the 'temperate
regions. Lvs. in whorls of 4-8 or
rarely opposite: lvs. small to minute,
in axillary or terminal cymes, 5-mer-
ous ; involucre none ; calyx - limb
wanting ; corolla rotate or rotate-
bell-shaped. 5-lobed: ovary 2-loculed
or abortively 1-celled.

tinctdrum, Linn. (E. tiiictdria, Salisb.). Madder.
A scandent herbaceous perennial: lvs. 2-4 in. long,
sessile or very short-petioled, mostly lanceolate, not
cordate, in whorls of 4-6: cymes terminal, panicled,
spreading, leafy. p -^f. Barclay.

ROYAL PALM
'"^'"'

2191. To illustrate the

ROYAL PEACOCK FLOWER.
'bTacV Raspblrry.

"'^

J^ouwiana regia

.

If the main cn.iie or

ROYfiNA {Adrian van Royen, stem on the left grew in

professor of botany in Univ. of Y'*^' *te\
^^^^^

" P^^""^
T J T -1 1-7-7I-11 CI ^ shoot (B) grew m 1900:Leyden; died 1779). Bbendcew. and at the close of the
Eoyena lucida is one ot the old- season of 1900, the whole
time Cape shrubs formerly cult, cane had died or be-

under glass for ornament in Eng- come very weak. If the

land and latelv offered in S. Call- cane had been ex.imined

fornia. It has small white fls-
in the spring of 1900, the

about in. across, with 5 more
bud would have been

, „ . -, , -r, seen (as above A) from
or less reflexed lobes. Royena ^vhieh was to grow the
is a genus of about 13 species of fruit-bearing shoot,
evergreen shrubs or small trees,

2 of which are native to tropical Africa and the rest to
the Cape. The genus is distinguished from the 4 or 5
other genera of the ebony family by the flowers being
hermaprodite instead of dia^cious and the stamens in a
single series. Other generic characters (taken from the
Flora of Tropical Africa) : calyx often accrescent in
fruit; lobes 5, rarely 4; corolla bell- or urn-shaped,
5-cleft; lobes reflexed; .stamens 10, inserted at the base
of the corolla -tube: ovary conical; styles or style-
branches 2-4: fr. globose to oblong, leathery, indehis-
cent.

liicida, Linn. Tender shrub: lvs. ovate, the younger
ones silky : peduncles about a third as long as the lvs.

:

corolla bell-shaped. S.Africa. B.R. 32:40.

EB'BU'S (Latin name, ultimately connected with
ruber, red). Bosdcece. Bramble. Blackberries and
Raspberries. A most variable and puzzling genus,
containing perhaps 200 fairly well-marked species and
numberless intermediate forms. As many as 1,500 spe-
cies have been described. The genus is particularly
strong in Europe, where the greatest number of specific
names have been made (see Weihe & Nees, "Rubi
Germanici," 1822-7; Focke, "Synopsis Ruborum Germa-
nic," 1877; Babbington, "British Rubi," 1869; W. M.
Rogers, "Key to the i3ritishRubi,"Journ. Botany, 1892).
Focke describes 72 species inhabiting Germany. There
is also a large extension of the genus in the Himalayan
region, about 50 species being recognized (.J. D. Hooker
admits 41 species in the "Flora of British India"). The
species extend eastward into China and Japan. Hemsley,
in his "Flora of China," admits 41 species. In Japan,
Franchet and Savatier admit 22 species. In North
America, about 40 species are now recognized, but they
have not been studied critically, and it is probable that
many more specific tj^pes will be recognized in the near
future. No end of species could be made, but it is

doubtful whether a great multiplication of species-
names would contribute anything more than confusion
to -the literature and knowledge of the genus. There is

no monograph of the American species. The species
that are valuable for their fruits are reviewed by Card in
"Bush-Fruits" and by the present writer in "Sketch of
the Evolution of our Native Fruits," 1898. Rubus is

widely distributed in the northern hemisphere, particu-
larly in temperate and warm-temperate parts. Some
of them are alpine and arctic. In tropical countries the
genus is relatively poorly represented. Oliver admits
only 4 in the "Flora of Tropical Africa." Only 2 species
are described in Grisebach's "Flora of the British West
Indies." Baker admits 3 species in the "Flora of Mau-
ritius and the Seychelles." Hillebrand describes 3 spe-
cies in "Flora of the Hawaiian Islands." The southern
hemisphere has few species. Beutham's "Flora Austra-
liensis " has but 5 species. Kirk's "Flora of New Zea-
land " mentions only 4 indigenous species. There are
also 5 species described in Harvey and Sender's work
("Flora Capensis") on the flora of the Cape of Good
Hope region.
Rubus is closely allied to Rosa, from which it differs

chiefly in the structure of the flower. In Rosa, the
torus is hollow (formerly said that the calyx is hollow
or urn-shaped) and contains the dry fruits or akenes.
In Rubus the torus is convex, conical or elongated, and
bears the mostly soft or pulpy fruits on its surface.
Rubi are chiefly shrubs with stems (canes) that die
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after one or two years, but some of them have Herba-

ceous tops. Most of them are more or less prickly.

Many of the species are creeping, decumbent or half-

climbing. Leaves simple or compound, alternate, the
compounding on the pinnate order and the leaflets

mostly 3 (several in some of the tropical and oriental

species). The flowers aa-e mostly white or rose-colored,

usually in corymbs or racemes but sometimes solitary;

calyx 5-parted, the lobes persistent;

petals 5, usually obovate; stamens
many, inserted on the calyx-rim oi

torus -rim
;

pistils many, closely

packed on the torus, usually becom-
ing drupelets but sometimes dry
when ripe: The drupelets are iisu-

ally more or less coherent at matur-
ity, the collective body forming the

"fruit" or "berry" of horticultur-

ists. In the Raspberries, the co-

herent drupelets separate from the
torus at maturity, causing the V)erry

to be hollow or concave on the under
side. In the Blackberries, the co-

herent drupelets also adhere to the
torus, which separates at maturity and forms the

"core" of the berry.
Relatively few of tbe Ruhi have horticultural

merit, although some of them are of great im-
portance. As pomological subjects they are more
important in North America than elsewhere in the

world. Here we grow not only Raspberries, which
are popular elsewhere, but also great quantities of

improved Blackberries, a fruit that is little known
as a cultivated product in other countries. These
Blackberries are the product of our native species,

JR. nigrobaccus being the chief. Closely allied to

them are the Dewberries or trailing Blackberries,

which also have been developed from indigenous
species, chiefly from i?. villosus and JR. invisus.

Although the European Raspberry, H. Idisus, is

grown in North America, it is mostly unreliable,

and the leading commercial sorts are produced
from the native JR. occidenfalis and JR. strir/osys

and from hybrids of the two. Various Japanese
species, recently introduced, also produce fruits

of value.
A number of the species are useful as orna-

mental subjects, pai'ticularly the Rocky Mountain
H. deliciosus, the old-fashioned Brier Rose {B.
roscefoUus), Wineberry {H. 'phcenicolasias) , and
JR. cratcegifoliiis. For its graceful, finely cut foli-

age, and sometimes for its fruit, H. laciniatus is

occasionally grown. Some of the unimproved
native species are offered by dealers in native
plants as worthy subjects for wild borders and
rock gardens. The beauty of most shrubby Rubi de-
pends largely on the removal of the canes after they
have bloomed once. After flowering, the cane becomes
weak or may die outright. It should be removed to the
ground. In the meantime other canes have arisen from
the root, and these will bloom the following year. That
is, the stems of Rubi are usually more or less perfectly
biennial: the first year they make their growth in
stature; the second year they throw out side branches
on which the flowers are borne; after fruiting, the en-
tire cane becomes weak or dies (Fig. 2191). Removing
these canes not only contributes to conserve the vigor
of the plant, but it also adds to its appearance of tidi-

ness. These remarks apply with particular force to the
cultivation of Raspberries, Blackberries and Dewberries.
For other accounts of Rubi, see Blackberry, Deyiberry,
Loi/auberri/, BasjJherry

.

' '

Focke (Engler & Prantl, "Die Natiirlichen Pflanzen-
familien") divides the genus Rubus into 11 sections,
seven of which are concerned with the species to be
described in this work. These seven are as follows:

A. EJerbaceoits species: flowerhig shoots arising fro))i

the crown of the plant.

Section la. Dalibarda. Stamens about 5: fr. scarcely
juicy: fls. perfect, on creeping leafy stems: Ivs.

simple, not lobed. The present writer prefers to con-
sider Dalibarda as a distinct genus, and it is so treated
on p. 453 of this work.

Section 1. Chamsemorus. Stamens numerous : fr.

juicy: fls. dioecious, borne singly on upright leafy
stalks: Ivs. simple, lubcd. The Cloud-berry or Bake-
apple Berry, of arctic or subarctic regions, and much
prized for its fruits, belongs here.

Section 2. Cylactis. Fls. perfect or polygamous,
singly or several together at the ends of the shoots:
Ivs. ternate or pediform (5-parted). or sometimes only

lobed.

AA. Shriihby species: flotv-

eri)i{/ s h oo t s arisiriij

from woody vanes' of ::i

or more years^ growtJi.

B. Plant sjyi'iieless.

Section 3. Anoplobatus
{bafus is Greek for
bramble). Upright
rather s o f t - w o o cT e d
shrubs, usually with
shreddy bark : large,
lobed Ivs., large erect
fls., and broad torus.

BB. Plant Sjf in e-hearing {exceptions in some
jBlackbe%3'ies).

Section 4. Batothamnus. Upright shrubs, with
inipie or ternate Ivs., small leaflets and droop-

in mostly short clusters.

Section 5. Idaeohatus, Raspberries, with the co-

herent drupelets separating from the torus.

Section 6. Eubatus. Blackberries and Dewberries,
with the drupelets adhering to the torus when
ripe.

INDEX.

aculitissiTnus , 28.

albiuus, 22.

albus, 16.

AUegheniensis, 23.

Americanus, 2.

areticus, 1.

argutus, 25.

Baileyanus, 31.

Canadensis, 21, 32,

ChamEemoiiis, 1.

coronarius, 12.

cratsegifolius. 9.

cuneifolius, 28.

delieiosus. 5.

dumetonim, 86.

ellipticus, 14.

Enslenii, 31.

flavus, 14.

florihunda, 12.

floridus, 26.

frondosus, 25.

fruticosiis, 19
grandiflorus, 12.

heterophyllus, 24.

hispidiis, 30.

hii7nifnsiis, 31.

Idteus, 15.

invisTis, 33.

laciniatus. 20.

leucoilrrniis, 18.

-I,l'f.'rnj,r/<>lus, 35.

Mfiizi.^sii, 11.

]\Ji<.-lii(,',iiK-nsis. 32.

iviicroiilivllus, 8.

Millsp'iuiihii. 21.

tiwiitanus, 23.

morifolius, 10.

negleetus, 17.

nigrobaccus, 22.

Nntkamis, 7.

obovalis, 30.

occidentalis, 18.

odoratus, 6.

pallidus, IS.

palmatus. 8.

parviflorus, 7.

13.phoenicolasius.
poriiponius, 19,

Potanini, 3.

Randii, 27.

roribaccus, 32.

rosceflbrus, 12.

rosiefolius, 12.

sativus, 22.

Savatieri, 10.

sevipervirens, .30.

setosus. 29.

Sinensis, 12.

sorbifolius, 12.

spectabilis, 11, 19.

strigosus, 16.

suberectus, 25, 29,

trifidus, 4.

trifloms, 2.

trivialis, 34.

ursinns, 35.

villosus, 22. 32.

vitifolius, 35.

xanthocarpus, 3.

Section 1. Chasl^moeus,

1. Chamsembrus, Linn. Cloudberry. Bake-
apple-Berry. Yellow Berry, Fig. 2192 (after

Card). Creeping: branches her-
baceous, covering the ground,
pubescent or almost glabrous:
Ivs. round - cordate or reniform,

2192. Cloudberry- shallowly 3- to 5 -lobed, finely
Rubus Chamsemorus. dentate: fls. large and white, on

Natural size. solitary terminal peduncles: fr.

large, globular, red or yellowi.sh,

composed of few soft drupelets, edible. Entirely across
the continent in high northern regions, and reaching as

far south, in the East, as the high land of Maine and N.
H.; also in Eu. and Asia. — The Cloudberry is an inhabi-

tant of peat bogs. It grows within the arctic zone. It is

much prized for its fruit, which is gathered from the wild

in large quantities. It is sometimes planted farther south
as a rock garden plant. JR. areticus, Linn., a pink-fld.

species with trifoliolate Ivs., occurs in nearly the same
range, and produces small edible berries. This species

belongs to Section 2.

Section 2. Cylactis.

2. trindrus, Rich. {R. Americdmts, Britt. ). Stems
slender and trailing, 1-2 ft. long, herbaceous, without
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2193. Rubus deliciosus, from the Rocky Mountains.

prickles, glabrous or nearly so: Its. thin and soft, ligbt

green, with 3 or 5 ovate or rhorabic-ovate, coarsely ser-

rate Ifts.: fls. 1-3 on each peduncle, small and white,
the calyx reflexed : fr. small, reddish. Cold swamps,
N. J. west !ind north. — Offered as a rock garden plant

for moist places.

3. xanthoc4rpu3, Bur. & Franchet (iJ. Potanini,
Regel). Trailing, the stems dying back every year, the
stems pilose and weak-spiny; Ivs. pinnately '3-foliolate,

the leaflets ovate, acute or obtuse, strongly and un-
equally dentate, the terminal one twice larger than the
others: fls. solitary or twin in the axils of the upper Ivs.,

the peduncle and calyx weak-prickly, the petals white:
fr. large, ovate, bright yellow, fragrant and palatable,

the calyx persistent China; discovered in 1885 in the
Province of Kansu, 40° north latitude, and later found
in provinces Sze-Chuen and Ytm-nan. — Int. into the
U. S. in 1898 by the Dept. of Agric. through Professor
N. E. Hansen, to be tried for its edible raspberry-like
fruit. At Brookings, S. Dakota, the plants suffered from
tlie phenomenal winter of 1898-9, but mulched plants
have subsequently endured the winters well.

Section 3. Anoplobatus.

A. Lvs. mostly 7-lohecl.

4. triJidus, Thunb. Fire Raspberry. Strong-grow-
ing and erect, 7-10 ft. tall: lvs. large, palmately ribbed,
3-0- or even 7-eleft, serrate: fls. subsolitary, the pe-
duncles villous : berry of medium size, scarlet, with
pointed drupelets. Japan. — Sparingly introduced, and
prized for its bright autumn foliage (whence the name
"Fire Raspberry").

AA. Lvs. 5- or less-lobed.

B. Peduncles mostly 1-fUl.

5. deliciosus, James. Rocky Mountain Flowering
Raspberry. Pig. 2193. Compact, bushy grower, reach-
ing 5 ft.: lvs. large, orbicular or reniform, shallowly
3-5-lobed, unequally serrate, somewhat glandular: fls.

borne in great profusion, pure white, 1-2 in. across, in
early summer and continuing for a long season; berry
hemispherical, purplish or wine-color, with large, soft
drupelets like those of a red Raspberry, edible but not
esteemed for eating. Rocky Mountains, reaching 8,000
ft. elevation. B.M. G062. G.C. II. 15:537. R.H. 1882, p.
35C. P. 8.23:2404. Gn. 18:2.53; 29, p. 3.36; 34, p. 231; 45,

p. 74; 46, p. 293. Gt. 47:1451. Gng. 3:325. G.M. 41:508.
— One of the finest of native flowering Raspberries, and
deserving to be known. Hardy in Mass. The fls. re-

semble single roses.

BB. Peduyicles several- to many-fid.

6. odoratus, Linn. Flowering Raspberry. Mul-
berry' (erroneously). Fig. 2194. Strong-growing plant,
with the shreddy canes reaching 3-6 ft. : lvs. very large,
pubescent beneath, .3-5-lobed, the lobes pointed, mar-
gins serrate: fls. 1-2 in. across, rose-purple, several to

many in the cluster, the sepals with a long point, the
peduncles and pedicels glandular-pubescent: berry flat-

tish and broad (% in. across), rather dry, light red,
edible but not valued. Nova Scotia to Mich, and Georgia
(Pla. ?). Gn. 34, p. 230. B.M. 323. J.H 111.31:133.-
Prefers rich shady woods and banks. It makes a bold
subject in a foliage mass, and its fls. are nearly as large
as single roses, although the color is less bright. It
spreads rapidly from the root and overtops weaker plants.

7. parvifl6rus, Nutt. {E. iVutlcclnus, Mo?.). Differs
from the last in having white fls. in few-fld. clusters
and less glandular peduncles. N. Mich, to the Paciflc
coast and southward in the Rockies : the western rep-
resentative of B. odoratus. B.M. 3453. B.R. 16:1368.
Gn. 45, p. 75.

Section 4. Batothamnus.

A. Lvs. simple, hut more or less loied.

8. microphyllus, Linn. f. {B. palmcitiis, Thunb.).
Spreading, often slender-stemmed plant growing 4 or 5
ft. tall, with many short, but stout nearly straight
spines: lvs. rather small, 2-3 in. long as a rule, narrow-
ovate-acuminate or sometimes nearly triangular-ovate-
acuminate, rather deeply 3-5-lobed and the middle lobe
long and acuminate, the margins very sharp-serrate:
fls. white, nearly or quite % in. across, with broadly
ovate petals: fr. small (red ?), of little value. Japan.—
Sparingly introduced as an ornamental plant, but little

known here. The "Mayberry," introd. by Luther Bur-
bank, is said to be a hybrid between this species and
the Cuthbert Raspberry (B. strigosus). The Mayberry
is described as producing a large yellow edible berry,
ripening in advance of the Strawberry.

9. crataegifdlius, Bunge. Fig. 2195 (after Card). Strong,
erect or diffuse much - spreading plant (3-5 ft.), with
terete reddish glabrous canes that bear few and small
straight spines: lvs. oblong-ovate to cordate-ovate, acu-
minate, 3-5-lobed, and the margin coarsely serrate and
notched: fls. white, in small clusters terminating slen-
der leafy shoots, about >o in. across; fr. small, orange-
red, of no value. Japan. —An excellent plant for hold-
ing banks and for covering waste places, and giving
fine deep reds in the fall. Perfectly hardy in central
New York. Burbank's "Primus" is hybrid of this and
B. vitifolins, the latter furnishing the seed.

10. Savatieri {B. morifblius, Sieb., Pranch. & Savat.
Enum. PI. Jap. (1875), not Muell. 1858). Differs from
-ffi. cratmgifolius by its more numerous and stronger
prickles, the leaves villous beneath and deeply cordate
at base, shorter petioles and shorter and thicker pedi-
cels. Southern Japan. — Offered by dealers in Japanese
plants, who speak of its pretty fruit ripening in July.

2194. Rubus odoratus. (Flower XK.)

AA. Lvs. 3-foliolate.

11. spectibilis, Pursh. Salmonberky. Fig. 60, Vol.
I. Strong - growing, reaching 5-15 ft., glabrous, the
spines few or often none, weak: lvs. of 3 ovate-acumi-
nate Ifts., which are doubly serrate toothed and some-
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timos indistinctly lobed, long-stallied, thin, glabrous or
becoming so beneath: lis. solitary or in 2's, large, red
or purple; I'r. large, somewhat conical, salmon-color or
wine-red, edible, the drupelets bearing the persistent
styles. Calif, to Alaska. B.R. 17:1424. L.B.C. 17:1602.
F.S. 21:2200. Mn. 4, p. .57. -Sometimes cult, for its

showy flowers and fruits. Canes perennial. Var.
Menziesii, Wats., has tonientose leaves.

Section .5. Id-eobatus, or Raspberries.

A. IfVs. long-pinnaie, with 3 or -more pairs of narrow
leaflets.

12. r0S8e!61ius, Smith (S. florihunda and R. Sinensis,
Hort. R.roso'Jldrus, Roxbg.). Strawbekky-Raspberky,
Figs. 2196, 2197. Krect and tall-growing, evergreen in
warm countries, glabrous or somewhat pubescent-hir-
sute; Ivs. odd-pinnate, the lateral leaflets 2-7 pairs, all

the Ifts. ovate-lanceolate or lance-oblong, acuminate,
strongly many-veined and very sharp-serrate, more or
less silky-hairy beneath; fls. solitary or in few-fld.
clusters, white, lK-2 in. across, showy: fr. erect,

bright red, long thimble-shaped, usually about 1-1 % in.

high, very showy, edible but insipid. Var. sorbifblius
{R. sorhifdli us, Maxiixi.) is a very hairj' and hispid form.
Var. coronarius, Sims (R. grancUfldriis, Hort.), is a
double form, sometimes cult, as the "Brier Rose" and
"Bridal Rose" (B.M. 1733. G.C. II. 11:77). -Widely
distributed in tropical countries, but native to the Him-
alayan region and eastward to China and Japan. B.M.
6970. F.S. 17:1714. A.G. 20:82, 87. A beautiful plant
and worthy of general culture. In the North it usually
kills to the ground each winter, but it throws up shoots
2-4 ft., and these bloom from summer until frost, usu-
ally ripening fruit at the same time. The fruit has
some value for eating, but it is probable that it will
never be greatly developed in this direction. The dou-
ble-flowered form is often grown under glass aud in
pots.

AA. Lvs. pedately 3-5-foliolate.

B. Plant profusely red-hairy.

13. phoenicoiasius, Maxim. Wineberky. Fig. 2198.
Canes inTig imd recurving, furnished with straight
weak prickles and densely clothed with red-brown glan-
dular hairs, propagating by "tips": Ifts. usually 3,

broad-ovate to round-ovate, apiculate-toothed and some-
times indistinctly lobed at top, white-tonientose beneath

:

fls. in dense, small shaggy-haired clusters which spring
from the uppermost axils and form a large, loose, leafy
panicle

;
petals shorter than the long, bristly calyx-

lobes, the latter enlarging after flowering and inclosing
the growing fruits in a bur but spreading apart as the

fruit matures: fr. usually small and soft, cherry-red,
acid or usually insipid. Japan and China. B.M. 6479.
G.C. II. 26:365; 111.11:269; 28:137. J.H. 111,29:210.
A.G. 12:20.-); 15:43,5. Gng. 3:263. -Interesting as an
ornamental plant, and also recommended for its fruit.

2t96. Rubus ros^folius.

One of the best of the flowering Kubuses.

2195. Rubus crat^Eifolius.

(X J^).

See No. 9.

In the North it often kills to the ground, but the strong
young recurving canes and white-bottomed foliage make
it a handsome plant.

14. ellipticus, Smith (R. fUvus, Ham.). Fig. 2199.
Tall and erect or nearly so (6-10 ft.), the canes stout
and densely beset with straight red-brown hairs and
bearing a few stout, short, nearly straight prickles; Ifts.

3, the terminal one much the largest, ovate to orbicular-
ovate, not lobed, evenly doubly serrate, thickish, soft
pubescent and strongly veined and prickly on the mid-
rib beneath' fls. white, 3^ in. or less across, in small,
raany-fld. clusters : berry the size of a common Rasp-
berry, yellow, of good quality. Himalayas.—Grown in
southern Fla., where it is said to be the only Raspberry
that perfects its fruit.

BB. Plant not red-hairy all over.

c. Red Raspberries.

15. IdEEUS, Linn. European Raspberry. An erect,

mostly stiff grower, propagating by suckers, the canes
light -colored and bearing nearly straight slender
prickles; Ifts. ovate, white beneath, irregularly toothed
and notched, usually somewhat plicate or wrinkled:
flower-clusters mostly long and interrupted, most of the
peduncles dividing into two or three pedicels, the pedi-

cels, as also the flowering shoots, petioles and midribs,
finely pubescent, but not glandular, and sparsely fur-

nished with firm recurved prickles: fls. small, white;
calyx pubescent: fruit oblong or conical, dark red, yel-

low or whitish, produced more or less continuously
throughout the season. Europe and Asia. — Named for

Mt. Ida, in Greece. Early introduced into this country,
but now nearly driven from cultivation by the hardier
native species. The Antwerps, Fontenay, and Fastolf

belong here. Rubus Ida'us itself is not known to be
native to N. Amer. , but a most interesting form of it

(var. atiotnalas, Arrh.) has been discovered recently in

Vermont. See Fernald, Rhodora, 2, p. 195, with figure.
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16. strigosus, Michx. {S. Idteus, Limi., var. sfrigdsus,

Maxim.). Red Raspberrv. Fig. 2080. Mucli like the
last, but distiuj.ruishe(-l by a more .slender and open
habit, stiif prickles on the bearing bristly canes, which
are brown and somewhat glaucous, thinner leaves, and
gland-tipped hairs or bristles upon the flowering shoots,
petioles and calyx, the latter less pubescent or hirsute:
flower-clusters more open or scattered : fruit bright
light red, or rarely yellow or whitish, not produced con-
tinuously. Widely spread in the northern states as far
west as Missouri, also in the mountains to Arizona and
northward to Alaska, extending farther north than the
Blackcap; also in Asia. — Under cultivation the glandu-
lar hairs usually disappear. The light red garden ber-
ries, like Cuthbert, belong here. Var. albus, Fuller, has
amber-white fruits.

17. neglectus, Peck. Fl'kple-Cane Raspberries.
Figs. 2082,2200. A large and variable race of hybrids
between 1^. strigosus and H.occidentalls occurs Ijoth

naturally (JRubus neffleetns. Peck, 22d Rep. Beg. N. Y.
State Univ. 53, 1869) and in the garden (Bailey, Amer.
Gard. 11:721, 1890). These plants propagate either by
"tips" or suckers, usually by the latter. The flower-
clusters are open and straggling, and the fruit ranges
in color from yellow to purple. As a rule, the fruit is

aggregated at the end of the cluster but is scattering
below. The Purple Cane type of Raspberry belongs
here. Prominent varieties are Shaffer, Philadelphia
(now nearly out of cultivation), Gladstone, and prob-
ably Caroline.

CC. ISlack ^Raspberries {yeUow-fruifecl forms are
known).

18. occidentalis, Linn. Common Blackcap. Pigs.
2201, 2202. Strong, erect bush, the canes finally re-

curving and rooting at the tips, furnished with straight
spines, glaucous, not bristly; Ifts. broadly ovate, dull
green above and white beneath, finely and sharply ser-
rate, and notched, the petioles usually bearing short
prickles: fls. in small, dense, prickly clusters with
sometimes a few scattering pedicels, the petals shorter
than the long-pointed whitish woolly sepals : fr. rather
small, hemispherical, firm or even hard, black or occa-

sionally amber-white, dry and sweet. Plentiful in fields

and clearings in the northern-eastern states to Oregon
and Brit. ColumlDia and southward to Ga. in the motm-
tains, and to Mo. — In cultivation, known in many forms,

2198. Rubus phanicolasius iX%). No. 13.

2197. Rubus rosEcfolius (X K).
Sometimes known as Strawberry-raspberry.

as Ohio, Gregg, etc. Var. pallidus has amber-yellow
fr. ; soiuetimes found in the wild.

Var. leucodermis, Card (i2. leueodirmis Dough).
Lfts. more coarsely dentate-serrate, sometimes nearly
incise-serrate, the prickles strong and more hooked: fr.

reddish black or black. Rocky Mts. and W.

Section 6. Eubatus, ov Blackberries and Dewberries.

The botany of the American Blackberries and Dew-
berries is interminably' confusing. If the kind of spe-
cies-making that has been applied to the European
Rubi were applied to the American, the number of
species would straightway be quadrupled or trebled
at the least. There is no difficulty in finding forms
that are distinct enough to be described as species.

The difficulty lies iu the endless series of intermedi-
ate forms, that confound all efforts at limitation and
make printed descriptions of no avail. This difficulty

is greatly increased from the fact that the foliage

often differs widely between the verdurous and iiower-

ing shoots of the same plant. There seems to be little

utility in separating forms that cannot be distin-

guished in at least a fair proportion of the specimens
that come to one's hand, however well marked they
may be in their extremes. It is to be expected, how-
ever, that long-sustained studies in the field, as well

as in the herbarium, will discover means of separat-
ing some of the forms that are now confused, but it

is doubtful if there are any species in this section of

Rubus, as the term species is commonly understood.
The best one can do is to throw them into groups.
For a historj"^ of nomenclatorial difficulties in Ameri-
can Rubi, see "Evolution of Our Native Fruits."

A. Blackberries : Plant usually erect or essentially so

{strong canes often recurving).

Group 1. Exotic Blackberries, with mostly perennial
canes and floivers usually home on the ends of the

main shoots.

19. fruticdsus, Linn. ''^Iuropean Bramble. Strong-
growing, mostly pubescmt or hairy on the young parts,

usually with strong recurved prickles, the canes often
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many feet long and recurving or half climbing but
sometimes erect: Ifts. 3-5, ovate or rhomb -ovate,

coarsely toothed, thickish, pubescent to white -downy
beneath; petioles and usually the midribs beneath bear-

ing prickles: fls. in terminal panicles, white or pink,

showy, the buds white-pubescent: fr. black or dull red.

2199. Rubus ellipticus (XM)-
A yellow-fruited species from the Himalayas.

N"o. 14.

the calyx reflesed, edible but little prized. Europe,
where it is common in fields and hedges. As a cult

plant, known chiefly in the double-fld. form (as li. pom
pdnius). Gn. 34, p. 234. Sometimes known as ii!. spec-

tabilis in gardens.

20. laciniatus, Willd. (R. fruUcdsns, var. lacini&his

,

Hort.). Cut-leaved or Evergreen Blackbekrt. Pig.

2203. A tall, straggling bush with permanent or peren-

nial canes in mild climates, and leaves more or less

evergreen, the stems provided with recurved prickles

:

Ifts. 3, broadly ovate in general oxitline, cut into several

or many oblong or almost linear sharply toothed divi-

sions, the ribs prickly below and the petioles strongly

2200. Rubus neglectus.

(--s,\3.)

The Caroline Raspberry.
No. 17.

so; fls. in terminal panicles, white or blush, the calyx
and pedicels pubescent or even tomentose: fr. usually
thimble-shaped, late, black, oi.en excellent. Gn. 21, p.
57; 45, p. 78.— This Blackberry is probably native to
Europe, where it has been long known in gardens. It is

100

apparently only a cut-leaved form of the common Euro-
pean Etibus fruticosus. It is now widely scattered,
and seems to thrive particularly well in Hawaii and other
Pacitic islands and on tlie Pacific slope. By some it

is supposed to be native to the South Sea Islands (see
Bull. 64, Utah Exp. Sta. ). It is probable that the plant
has been introduced into the West from those sources,
but such fact does not prove its original nativity. It

has aroused considerable attention in Oregon and other
parts of the West, and is often known as the Oregon
Everbearing Blackberry. In mild climates the lower
parts of the canes often live from year to year until

they become as thick as one's wrist; and in such cli-

mates the leaves persist for the greater part of the
winter. The plant has long been grown for ornament in
the eastern states, but it has not attracted attention as
a fruit-plant in this region. The fruits are of fair size

and quality, and ripen from midsummer or late summer
to October. The plant is a good
ornamental subject, although it

is likely to cause trouble by
sprouting at the root.

Group 2. TJiornless Blackber-
ries, with tall, nearly un-
armed furrowisd biennial
canes, and loug, open flower-
clusters.

21. Canadtosis,Linn.(J?.il/(7?-
spanghii, Britt. j. Thornless
Blackberry. Very tall and ro-

bust (sometimes reaching 10-1?
ft. high), the canes
nearly or quite spine-
less : Ifts. narrow-
ovate to ovate-lance-
olate, long -acumi-
nate, sharply and
nearly evenly ser-

rate; stipules usually
prominent, narrow :

large, white, in
long, open, raceme-
like, nearly glabrous
clusters, on slender
spreading pedicels :

fr. black, almost globular to short-oblong, usually juicy
and good. Eastern Canada, through the high lands of
New England, New York and Michigan to mountains
of North Carolina.—Not in cultivation, except in botanic
gardens and amateurs' collections.

Group S. Glandular Blackberries, ivith stoiit, thorny
biennial canes and prominently glandular-ptibescent
inflorescence.

22. nigT0b4ccu3, Bailey (iS. J)!7(ds!(s, Authors,
not Ait.). Common High-eush Blackberry of
the North. Figs. 2204-6. Canes tall, recurving
at the ends, furrowed, the young parts promi-
nently glandular-pubescent, the spines usually
large and more or less hooked: Ifts. 3-5, ovate-
acuminate or sometimes lance -ovate, long-
stalked (at least in the largest Ivs.), the ter-

minal one often heart-shaped at base, the mar-
gins nearly regularly strong-serrate, the under
surface glandular-pubescent: fls. white, showy,
the petals narrow, borne in a long, open ra-

ceme-like cluster of which the
termin.al flower is usually the old-

est, each pedicel standing at

nearly right angles to the rachis

:

fr. black, oblong (varying to

nearly globular), usually not very
juicy, sweet and aromatic. Every-
where in old fields and clearings
in the northeastern states, at

common elevations, extending
south to North Carolina and west
to Iowa, Kansas and Missouri.—

Known in cultivation in the "Long-cluster Blackber-
ries "as Taylor and Ancient Briton. Var. albinus, Bailey,
the "White Blackberry," is a state in wiiich the fruits

are amber-colored and the bark yellowish green ; occa-
sionally as far west as Michigan, and probably farther.

2201. Rubus occidentalis (X h)-
The original of the cultivated Black

Raspberries. No. 18.
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Var. sativus, Bailey (72. satlvus, Brainerd) . Fig.
2207; also Fig. 237, Vol. I. Generally lower and the
canes more erect: Ifts. broader (or at least shorter) and
less prominently pointed: fl. -clusters shorter (usually
from the elongation of the lower pedicels or the upper
ones remaining short): fr. rounder, and the drupelets
usually relatively larger and juicier. Dry, open fields.

2203. Rubus laciniatus (X M). No. 20.

— Distinct in its extreme forms, but running into the
species by all manner of intermediate gradations. From
this plant the common "Short-cluster Blackberries" of

the garden appear to be derived, as Snyder, Kittatinny,
Erie, etc.

23. Allegheni6nsis, Porter {B. vlUdsiis, var. nion-

iclnits and H. montdnus. Porter, not Wirtg. ). Very like

R. nigrohaccus, and perhaps only a mountain state of
a cosmopolitan type : plant smaller, usually less prickly

:

branches and leaf-stalks usually reddish, and all 3'^oung

growths very glandular-pubescent: Ivs. mostly smaller,
very long-pointed, closer-toothed: fl. -clusters usually
smaller: fr. small, long and narrow, tapering towards
the top, the drupelets many and small, not very juicy
but of good flavor. In mountains and highlands. Ontario
to Virginia. —Common on the higher elevations, afford-

ing much edible fruit. In its typical form, as seen in

the wild, it is very distinct from R. nigrobaccus, par-

ticularly in its fruit.

24. heterophyllus, Willd. Fig. 238, Vol. I. R. nigro-
hacetisxR. villosns, in many forms both wild and culti-

vated. In cultivation this hybrid class is represented
by the "Loose-cluster Blackberries," as Wilson, Wilson
Jr., and Rathbun. The plants are usually half-erect,

thorny, mostly more or less glandular-pubescent on the
young growths: Ifts. broad and
jagged: fl. -clusters small and
usually forking, with long pedi
eels: fr. rather loose-grained
with large drupelets. The plant
is not infrequent in regions lu
which both R. nigrobaccus and
R. villosvs grow. It is usuallj
easily distinguished by the half
erect habit and irregularly
toothed and jagged Ifts. which
are not long - acuminate. In
some cases, the bushes natur
ally stand 3-4 ft. high.

Group 4. Leafy-cluster Blac\
berries, tvith little or no glan
dular pubescence and slwit
flower - clusters that hate
more or less small Ivs. into
mixed.

25. arg-iitus, Link {R. frondo-
sus, Bigel. R. villdsus, var.
fronddsus, Torr. R. suhei-^ctus.

Hook.). Fig. 2208. Very like
R. nigrobaccus in habit, but

usually stiffer in growth, the young parts and under sur-
faces of Ivs. only rarely ghindular though usually pubes-
cent, the canes gent-rally very thorny: Ivs. often smaller
and stiffer, the Ifts. sh<irt- pointed, the petioles and
midribs conspicuously thorny: fl. -clusters short and
leafy: fr. globular or short-oblong, black, usually good.
Mostly in open places, from New Brunswick to Lake
Superior and south to the Gulf. — Our most cosmopolitan
Blackberry, and presenting innumerable forms. The
plants described by Link and Bigelow had rather few
and straightish spines, but some forms bear very strong
hooked spines, and between these two forms there are
all gradations. The species is much in need of critical

study. In cultivation it is represented in Early Harvest
and a few other varieties.

26. fl6ridus, Tratt. {R. argutus, var. floridns, Bailey).
Canes armed with hooked prickles: pedicels and ca-

lyx pubescent, sometimes glandular : floral Ivs. small,
mostly wedge - obovate and obtuse: fl. -cluster small,
with short (often very short) slender pedicels: fl.-buds

small and globular, white -pubescent (particularly on
the edges of the sepals): fls. large, with broad mostly
overlapping petals. Evol. Native Fruits, Fig. 91.—
What the writer takes to be this species seems to be
common in southern Mississippi, and perhaps also in
Alabama. How distinct it may be is only to be de-
termined by careful studies in the field; but in its

typical forms it is readily separated from R. argutus.
It seems to be less erect (often climbing?) than R.
argtitus.

27. Kandii {R. argutus, var. Rdudii, Bailey). Fig.
2209. Low and wide-spreading (usually less than 3 ft.),

sometimes becoming prof-uinbent. with few or almost no
prickles, the canes often almost herbaceous: Ivs. very
thin, usually becoming nearly or quite glabrous beneath,
the teeth coarse, sharp and unequal, the Ifts. on the
young canes acuminate : fl. -cluster small and simple,
commonly with a large simple leaf at the base, the pedi-
cels long and slender and only slightly (if at all) pubes-
cent: fr. small, usually rather dry, but sometimes juicy
and good. Shady places, as in woods and thickets, New
Brunswick to Lake Superior; to be looked for in the
mountains of Carolina. —It impresses one as a weak
woods form, sometimes seeming nearest^. Canadensis
l)ut oftenest suggesting R. nigrobaccus : but it seems
to hold its characters better than most Blackberries.

Cultivated form of Rubus occidentalis.—The Gregg Raspberry (X %). Na. 18.
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Section 5. Sand Blackberries, with stiff, erect, low
and very thorny growths, small fl. -clusters, and Ivs.

white-tomentose beneath.

28. cuneiSolius, Pursh (E. acnliHs-
simns, Keasoner). Sand Blackberry.
Fi.ff. 2:i9, Vol. 1. Plant stiff and thorny,
usually not over 3-4 ft. tall, the

prickles many, hooked, and
very strong, the young
growths white- tomentose :

Kts. on bearing canes mostly
small and thick, wedge-oblong

to wedge-obovate,
obtuse or nearly
so, densely white-
tomentose be-
neath, the mar-
gins sharp-
toothed; Ifts. on
the sterile canes

drupelets, red to red-black, sour. Swamps or low sandy
soils. Nova Scotia to Ga. and Kans.— Of no value for
the fruit, but sometimes otfered by dealers as a sub.iect

for covering the ground in moist places. The leaves
usually persist through the winter, and in sunny places
they assume a fine bronzy hue.

with the stems thin
herbaceous and the

2204. Rubus nierobaccus (X K). No 22

larger, often ovate -pointed
or elliptic: fl. -clusters 4-10-

fld., short, more or less leafy
and thorny, the fl.-buds glob-
ular and pubescent: fr.

medium in size, firm, often
sweet and good. Dry fields,

Connecticut to the Gulf,
and the common Blackberry
in many places. — In cultiva-
tion this seems to be repre-
sented by the viciously
thorny Topsy or Tree Black-
berry, although the charac-
teristic white tomentum
largely disappears under
domestication. Were it not
for this tomentum, the spe-
cies would be difficult to

distinguish from H. flori-

dus.

Section 6. Swamp Blackberries, ivith weak hispid
canes and reddish fruits.

29. setdsus, Bigel. {B. hispidus, var. suber&ctus.
Peck). Mostly erect, sometimes ascending 2-3 ft., the
slender canes clothed with many weak mostly recurved
prickles and sometimes conspicuously hispid also, the
prickles generally extending to the petioles and inflor-

escence; Ifts. oblanceolate to ovate, pointed or acumi-
nate, very strong-toothed: fr. small, with few drupelets,
reddish black. Swamps, Quebec to Pa. — Not known to
be in the trade, but inserted here because it is confused
with R. hispidus and other species.

AA. Dewberries : Plant trailing or decumbent.

Group 1. Swamp Deivberries, with ioeak bristly stems,
obovate shining Ifts., and small red fruit.

30. lllspidus, Linn. (B. obovdlis, Michx. B. sempir-
virens, Bigel.). Fig. 2210. Stems very slender, scarcely
woody but usually persisting over winter, creeping,
bearing many weak reflexed small bristles: Ifts. usually
3, thick, shining above, wedge-obovate or oval-obovate,
usually obtuse, doubly serrate: fls. small, white, on few-
flowered herbaceous nearly or quite leafless peduncles
arising from the creeping canes: fr. small and of few

Group 2. Soft'Caned Dewberries,
and little woody or even almost
peduiicles 1-2-fld.

31. Ilnslenii, Tratt. {B. viUdsus, var. humifiisns,
Torr. & Gray. B. Baileyctnus, Britt.). Plant weak,
with slender canes lying on the ground, the prickles
small and relatively few or even none, the flowering
canes sometimes almost herbaceous although having
survived the winter: Ifts. small and thin, oval-pointed
to nearly ovate, irregularly and sharply serrate, nearly
glabrous (or hairy on the margins and the veins): fls.

of good, size, white, solitary (sometimes in 2's) on short,

leafy peduncles ; fr. small and nearly globular, loose,

black, often good. S.andy places, New York
and Mich, to Miss. Evol. Native Fruits, Figs.
77 and 87. — Has been confounded with B.vil-
losns, but, as Rubuses go, it seems to be well
distinguished. Probably not in cultivation.

Group S. The common Northern

J
Dewberries, with strong, prickly,
often half-ascending canes and S-
several-fld. peduncles.

32. villdsus, Ait. (if. Canadensis,
Authors, not Linn.). Figs. 2211,2212.

Canes strong, often several feet long
and usually armed with strong re-

curved prickles, not stand-
ing alone when full grown
but often rising 2 feet from
the groimd, the shoots
mostly glabrous or becom-
ing so: Ivs. of medium size

or becoming very large on
strong plants, firm and
thick, the 3-7 leaflets oval or

Rubus nigrobaccus (X %)

ovate pointed or
acuminate and
sharply double -

toothed ; fls. white,
few to several on
the ends of short,
leafy shoots of the
season: fr. usually
globose or short-ob-
long, shining black,
the drupelets usu-
ally large. Fields
and roadsides, On-
tario (and New-
foundland?) to Fla.

and Arizona. — The
common Dewberry
of the North, oc-

curring in many
forms in old fields

and often a troublesome pest. There are varieties cult,

for the fruit. This is the plant named Bubus rillosus

by Aiton in 1789, although it has been supposed that he
had the High-bush Blackberry (B. nigrobaccus). When

2206. Rubus nigrobaccus, a wild High-

bush Blackberry (X %). No. 22.
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it was determined, in 1898, that Aiton liad tlie Dew-
berry, ratlier than tiie Blackberry, when he made the
name R. villosHS, it became necessary to revise our no-
menclature. It was supposed until that time, also, that
Linnfeus meant to designate the Dewoerry by his H.
Canadensis, but he really had the Thornless Blacli-
berry.

Var. Michiganensis, Card. A strong-growing form
with mostly fewer prickles, very large, irregularly den-
tate-cut Ifts. and pubescent fl. -clusters. S. W. Mich.,
and probably elsewhere. Not known to be in cult.

Var. rorib^ccus, Bailey. Lucretia Dewberry. Figs.
697, 698, Vol. I. Very robust form, with large, wedge-
obovate, deep-cut Ifts., very long pedicels, very large
fls. (sometimes 2 in. across) and leafy-tipped calyx-
lobes: fr. large. West Virginia, and in cultivation as
the Lucretia Dewberry, which is the most popular cur-
rent variety.

33. invisus, Bailey (B. CanacUnsis, var. invlsns,
Bailey). Figs. 2213, 2214. Canes strong, terete, some-
what ascending, not very prickly (the prickles straight-

ish): Ifts. large and rather thin, light green, those on
the verdurous shoots coarsely and simply toothed and
the teeth usually abruptly pointed: fl. -cluster forking,
with 2-6 long, slender, usually hispid pedicels: fls.

large, with leaf-like sepals. Not uncommon from New
York to Kansas and the Gulf. — In cultivation as Bartel
and other Dewberries. When once understood, this
species is generally easy to recognize. The best single
diagnostic character is the large simple toothing of the
leaflets on the sterile shoots.

Group 4. Tlie Southern Dewber-
ries, with very long, prickJy and
often hispid canes, narrow per-
sistent Ifts., and mostly 1-fld.

peduncles.

34. triviilis.Michx.
S^ouTHERN Dew-
berry. Fig. 2215. A
most variable and
perplexing species,
the difficulties being
increased by the fact
that the same plant
may bear three kinds
of leaves: the large,
broad Blackberry-
like Ivs. on the young
verdurous sterile

shoots ; the smaller
Ivs. on the canes that
are to bear fruit and
which often persist over winter and remain at flowering
time; the small Ivs. that appear with or somewhat be-
fore the flowers. It is seldom that the leaves of sterile

2209. Rubus Randii (X,K).

2210. Swamp Dewberry—Rubus
hispidus (X M). No. 30.

2208. Rubus areutus— The Early Harvest Blackberry. Xo. 25,

2207. Cultivated form of Rubus nigrobaccus, var. sativus.

(XK.) No. 22,

and flowering shoots of the same plant are preserved in
herbaria. Canes very long, usually wholly prostrate
(sometimes 10-15 ft.), thickly armed with prickles and

sometimes bearing reddish bristles:

Ifts usually 3, narrow-ovate to ob-
long, short-pointed,rather shallowly
and sometimes bluntly toothed, the
petiole and midribs usually prickly

:

fls. of medium size,

. mostly on simple,
/^ more or less prickly
^~"

' peduncles: fr. usu-
ally oblong, some-
times excellent but
o f t e n e r dry and
seedy. From Virginia
to Florida and Texas,
and in cult, in two or
three forms for its

fruit.— This is the
common Dewberry of
the southern states.

It is often a- serious

pest in old fields.

Some of the forms are
very distinct, but it seems to be impossible to discover
characters by means of which they can be distinguished
with even a fair degree of uniformity. Some of these
forms have fls. 2 in. across. Fig. 2215 is a drawingof one
of the specimens (there are two similar specimens on
the sheet) on which Michaux founded M. trivialis. Bo-
tanically, this species isj probably the most perplex-
ing of American Rubi. Some of the kinds in the ex-
treme South are remarkably robust. Forms have been
found with canes 40-50 ft. long and nearly an inch in

diameter.

Group 5. The Western Dewherries, with puhescent
Ivs., and fls. often imperfect.

35. vitifdlius, Cham. & Schlecht. (B. urs}nus,
Cham. & Schlecht. M. macropitalus, Do-ag].). Pacific
Coast Dewberry. Widely trailing, with slender, more
or less pubescent canes which are provided with long
but weak, straight or .slightly recurved prickles: Ivs.

various, usually thicker and more woolly upon the
staminate plants, composed of three ovate, doubly cre-

nate-toothed leaflets, or sometimes only 3-lobed, the
long petiole and usually the midribs prickly: fls. per-

fect, staminate or pistillate on different plants, borne on
shoots 6-12 in. high, which bear 1- to 2-flowered prickly
or hispid and generally pubescent peduncles, the petals

of the staminate forms large and showy, those of the
pistillate forms usually small, the calyx-lobes either

short and entireor somewhat prolonged and indistinctly

toothed: fr. of fair size, blackish, mostly round-oblong,
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sweet. In the mountains, particularly in the Coast
Ranges, of the Pacilic slope; also in Idaho.—It lias

come into some prominence as a fruit plant within the
last dozen years. Named varieties are Au^hinbaugh,
Skagit Chief, Belle of Washington and Washington
Climbing Blackberry. The species is perplexingly va
riable, and well-marked characters seem to be asso-

ciated with the different sexual forms. The Loganberry
(which see, p. 937) is said to be a hybrid between this

species and li. Idcens. R. vitifolius is recorded as hav-
ing been crossed with H. cratcegifoJius by Luther Bur-
bank. The Mammoth Blackberry of California is said to

be a cross between R. vltifolius and the Wild Black-
berry of Texas {R. argittns ?). See Paoillc Rural Press,
Sept. 4, 1897, for description and portrait. The account
says that the Mammoth '^produces berries of immense
size, supposed to be the largest Blackberry ever grown,
berries 2% inches in length being frequently found.
* * * The canes of the Mammoth are very peculiar,
being very large and thickly covered with small, short
spines. The canes start early in March, grow thick and
stout until about 5 ft. high; they then take on a run-
ning habit and grow from 25 to 30 ft. in a season.
Late in the fall the tips or stolons seek the ground
and take root." The variety is partially evergreen in
California. The fruit is said to be more acid than the
old Lawton Blackberry, but " when perfectly ripe is

sweet and of superior flavor."

Group 6. Exotic DewberrieSy with very long, pricklij,

glaucous canes and large very sharp-toothed Ifts.

36. dumetdrum, Weihe. Fig. 2216. Canes long and
slender, terete, often 10-25 ft. long, trailing or half-
prostrate, glaucous, thickly beset with rather small
somewhat curved spines: Ifts. usually 3, mostly broad-
ovate, pointed to acuminate, irregularly sharp-toothed,
becoming bronzy and brown in autumn: fls. small,
white, the calyx whlte-tomentose, on short pedicels in
a cluster terminating leafy growths of the season: fr.

of a few large black drupelets. Europe. — Lately intro
duced for the covering of banks and stony places, for
which it is highly recommended. Its autumn color is

attractive. Hardy in New England.

U. hifldrits. Ham. Raspberry, apparently allied to R. occi-
dentalis, and prized in cult, for its glaucous -white canes:
reaches 8-10 ft., with strong arching canes that bear strong,
recurved prickles: Ifts. ovate or oval, incise- serrate, whitish
beneath: fls. large and white, 1-3 on drooping pedicels: berry
amber-colored, size of the common RaspberiTi the calyx at first

erect but finally spreading. Temperate Himalaya. B.M. 4678.
R.H. 1855:5. Gn. 54, p. 456.— _K. Ca?)ensis, Burbank. Under this
name Luther Burbank describes a bramble that came to him
"by way of New Zealand from South Africa, and is probably

the one that Stanley speaks so higlily of as growing in places
on the Dark Continent. The canes grow to a height ol' 0-10
feet, bending over and rooting from tips like Blackcap Rasp-
berries. The whole plant is covered with a short, rusty down,

2211. Small form of Rubus villosus. the northern Dewberry.
Crenerally known as IL Canadensis. No. 32.

and few short scattered prickles; the fruit is fully as large or
larger than Shaffer's Colossal Raspberry, of a purplish wine
or mulbei-ry color, and of excellent quality, though the berries
do not separate from the receptacle as freely as they shoiild;
it is a very promising berry -plant." See Burbank's "New
Creations in Fruits and Flowers," June, 1894; also Gn. 48, p.
126. The picture represents a vei-y rugose leaf with 5 shallow
nearly rounded lobes and very irregularly serrate margins:
stems with curved prickles, and a small cluster with large,
globular short-pedicelled fruits. It is probably R. Moluccanus.—R.Japonicus, Veitch. Known to horticulturists in its varie-
gated form (R.Japonicus tricolor): slender trailer, with rose-
colored stems and petioles: Ivs. ovate, mostly indistinctly 3-

lobed, very sharply toothed, the youngest ones pinkish white
and the mature ones blotched green and white. Not known to
be in cult, in this counti-y. It would probably not be hardy
north. The botanical position of the plant is not designated.
G.C. III. 16:95. J. H, III. 29:60. QtM. -^l-.U^—R. Moluccanns,
Linn. A large Raspberry, common in India and Malaya, and to
be expected as an introduced plant in many warm countries.
Very robust, the canes and branches red-hairy and spiny: Ivs.
very variable, large, usually hairy, dull -pubescent beneath.
shallowly 3-5-lobed, irregularly serrate : tis. white, in con-
tracted terminal clusters: fr. in shades of red, succulent. B.R.
6:461.—i2. stclldtus Smith, produces an edible fruit, prized in
Alaska: stem simple and hei-baeeous, only a few inches long,
1-lld.: Ivs. cordate, 3-lobed or 3-parted: fls. red. Northwestern
Arctic Ameiaea. L H B
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KUDBfiCKIA (after the two Professors Rudbeck,
father and son, predecessors of Linnaeus at Upsala).
CompdsUa. CoNE-rLOWEB. As defined by Gray (Syn.
Flora N. Araer., 1S86), Rudbeckia is a genus of 21 spe-
cies of North American herbs, many of which are hardj'
and perennial, bearing in summer showy fls. which usu-

RUDBECKIA

The only full double form, apparently, is Rudbeckia
Golden Glow, which has had great popularity since
1896. The origin of this great favorite seems to be un-
known. About 1894 John Lewis Childs found it among
some plants sent by correspondents. See Gng. 6:370.
For the structure of the Rudbeckia inflorescence, see
Fig. 829, Vol. IL ^^ ji^

The Cone-flowers are of easy cultivation in almost any
soil and situation, from a semi-shady position to one in
full sun. Most of the species are found inhabiting
moist locations, but thrive well in the garden under the
ordinary methods of cultivation, although if. laciniata
and its double form. Golden Glow, do much better if

abundantly supplied with moisture. H. hirtu, our
Black-eyed Susan,— sometimes called by the children
out west "Nigger-heads,"— will thrive in the driest,

hottest situation, where
many others would fail.

The best known as a gar-
den plant, and probably
the showiest, is Golden
Glow, which the under-

signed considers
the best perennial
of recent intro-

duction. If cut
back severely
when through
blooming and
well watered, it

often produces a

2213. Rubus invisus, the cul

tivated form known
Bartel Dewberry.

See Ritbus, page 15S6.

ally have yellow rays, though in one species (i?. atro-
rubens) the rays are all dark crimson, and in the other
species the rays are occasionally more or less covered
with purple-brown towards the base. Under Rudbeckia
are often included in nursery catalogues certain plants
which Gray refers to Echinacea and Lepachys. These
three genera form an interesting floricultural group.
Rudbeckia and Lepachys are typically yellow-fld. genera,
while Echinacea contains a few forms with fls. ranging
from flesh color and rose-purple to crimson. The chaif
of the receptacle is usually persistent in Rudbeckia and
deciduous in Lepachys.
Among the hardy herbaceous species, there are sev-

eral with striking habit and distinct foliage. There is a
wide range of color among wild plants of the same spe-
cies, and specimens with the brown-purple color at the
base should be sought for. The rays maj' be few or
many, short and broad or long and narrow, toothed in
variotis ways, star-like or making a continuous limb,
drooping or horizontal, and always set off by the disk,
which may be purple, black or yellowish, high and col-

umnar or low and roundish. The season of bloom coiild

be extended. The flowers of many of the kinds are ex-
cellent for cutting.

2215. An original specimen of Rubus trivialis in Michaux's
herbarium at Paris. About % natural size. Page 1586.

Leaf of Rubus invisus. showing
the simple teeth (X 73).

See Rubus, page 1586.

second crop of flowers. Autumn Glory will be well
liked when better known. It is flne for massing and
has a much longer blooming period than Golden Glow,
commencing earlier and continuing until frost. It re-

sembles i?. nitida, but is taller and blooms longer.
B. triloba is one of the very best, and, while a

biennial, perpetuates itself through self-sown plants.

It forms a dense twiggj^ bush somewhat over three feet
high and nearly as broad if kept moderately well
watered, and much smaller if in a dry situation. These
plants may be used wnth effect as a border to a large
bed of hybrid delphiniums, as the latter will tower
above thera and bloom in their young state. By the
time the delphiniums are cut down for their second
flowering the Rudbeckias hide their untidiness and are
in their prime, but later on may be pulled up to again
expose the delphiniums. An effective fall-flowering

group may be formed by using the lighter-colored flower
forms of Hibiscus Syriacus— snch as Totus albtis. Lady
Stanley, and Elegantissima— for a center or back-
ground, and interspersing groups of the taller Rud-
beckias (except Golden Glow, which is too tall and
spreading) and boltonias next to them. In front of
these place Ji. speciosa and if. triloba, with the blue
form of Aconititm- Napeltns, and for a border use if.

bicolor,va.r. superba, placed well to the front to be pulled
up when its bloom is past. This group will give color
from July until frost. The allied plant EcMnacca pur-
purea and B. anffustifolia are well adapted for grouping
in open bays in shrubby borders, as their flowers are ex-
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tremely durable and seem in harmony with such sur-
roundings. Rudbeckias are easily increased by seeds,
cuttings or division. ^ q Egan.

2216. Rubus dumetorum, an Old World Dewberry (X %). Page 1587

A. Base of tipper li<s. cordate-clasp-
1. amplexicaulis

B

Base of upper Irs. not cordate-
clasping.
Color of disk brown or dark
purple: shape of disk never
ciflindrical.

C. Lower Ivs. deeplij 3-cut.

D. Duration biennial: disk
black-purple 2. triloba

DD. Duration perennial: disk
3. subtomentosa

4. bicolor
5. hirta

dull brownish .

CC. Lower Ics. not deeply 3-c%it.

D. Plants bristlji -hairy

.

E. Bays %-% in. long . .

.

EE. Bays 1-2 in. long
DD. Plants nearlij glabrous.

E. Lvs. mostly entire 6. Julgida
EE. Lvs. irregularly seo'rate. 7. speciosa

3. Color of disk greenish or yel-
lowish.

C. Lvs. entire or barely dentate.
D. Height 2-4 ft.: lvs. bright

green 8. nitida
DD. Meiglit 4-9 ft.: Irs. glau-

cous 9. maxima
CC. Lvs. {upper stem-lvs.) 3-cleft. 10. laciniata

amplexicaulis, 1.

bicolor. 4.

fuleida, 6.

Golden Glow, 10.

hlrta, 5.

INDEX.

laciniata. 10.

maxima. 9.

Newmani. 7.

nitida, 8.

speciosa, /.

superba, 4.

subtomentosa, 3.

triloba, 2.

1. amplexicafilis, Vabl. Annual, 1-2 ft. high: rays
Kin. long or more, yellow, often with a brown-purple
base; disk brownish, finally somewhat cylindrical.

Low grounds, La. and Texas. B.B. 3:418.

2. triloba, Linn. Pig. 2217. Biennial, 2-5 ft. high,
bright green: lvs. thin: rays 8-10, deep yellow, base
sometimes orange or brown-purple; chaff awned. Moist
soil, N. .J. to Jiich., south Ga. to La. and Mo. B.B.
3:415. B.R. 7:525. — Blooms the first year from seed.

3. subtomentdsa, Pursh. Perennial, 2-5 ft. high, ashy
gray; lvs. thick: rays 15-20, yellow, sometimes with a
darker base: chaff blunt. Prairies, III. to Tex. B.B.
3:415.

4. bicolor, Nutt. Annual, 1-2 ft. high; lvs. 1-2 in.

long: rays yellow, with a blackish purple base or all

yellow. Pine woods or sandy soil. Ark., Tex., and east
to Ga.—Var. superba, Hort. Haage & Schmidt, has
heads 2 in. across; rays yellow above, purplish brown
below. Gt. 47, p. 220. S H. 2, p. 169.

5. hirta, Linn. Blaok-eyed Susan. Yellow Daisy.
Biennial or annual, 1-3 ft. high; lvs. 2-5 in. long; ray.s

golden yellow, sometimes orange at base. Dry and open
ground; common over wide range. B.B. 3:416. Gn.
49:1055.

6. Julgida, Ait. Perennial, 1-2 ft. high: rays 12-14,
1 in. long. Dry .soil. Pa. to Mo., south to La. and Tex.
B.M. 19".Hi. Mn. 0:221.

7. speciosa, Wenderoth. Perennial, 1-3 ft. high : rays
12-20, becoming 1% in. long. Moist soil. Pa. to Mich.,
Ark. and Ala. G.C. 11. 16:372 (heads 3-4 in. across,
rays more than .30, in 2 series). — iJ. JYe'wmani, Loud.,
is generally considered a synonym of this species.

8. nitida, Nutt. This and the next are southern per-
ennials, with lvs. entire or barely dentate : rays droop-

ing, pure yellow, several or numerous; disk
tiually columnar, 1-2 in. long. Wet ground,
Ga. to Pla. and Tex. Gn. 47:1006.

9. maxima, Nutt. Closely allied to B. nitida
and differing as indicated in the key. Moist
pine woods and plains. Ark., La., Tex. Gn.
47:1018.

10. laciniata, Linn. Perennial, 2-7 ft. high:
lower steni-lvs. 3-5-parted, upper ones 3-cleft;

rays yellow, few or several, soon drooping
;

disk cylindric in fruit. Moist ground, Canada
to Fla.. west to Mont, and New Mex. G.F. 2:281. Golden
Glow is a full double form. Pig. 2218. Gng. 5:5, 117;
6:370. A.P. 12:274, 275. Gn. 50, p. 411. G.C. III. 20:339.

E. angustifblia, Linn., is Heliantbns angnstifolius.

—

R. pin-
ndta. Vent., is Lepachys pinnata.

—

E. purpurea, Linn., is

Echinacea purpurea. y^ ^ ]y;_

SUE. See Buta graveolens.

RUE ANEMONE. See Syndesmon.

RUE, GOAT'S. Galega officinalis.

RUELLIA (after Jean de la Ruelle, a French botanist).

Acanthdcece. A genus of about 150 species of herbs or

shrubs, mostly American, pubescent, villous or rarely

glabrous: lvs. opposite, mostly en-
tire: lis. violet, lilac, white, red or
rarely yellow. The fls. are sessile

or nearly so in axils of lvs. or
bracts; they are solitary, fascicled,

or in spreading, paniculate cymes.
Bracts her.jaceous, loose or im-
bricated, usually small and nar-

row, rarely oblong or
lanceolate. Corolla-
limb 5-lobed, equal.

or with the Tipjn-r

lobes connate at tlie ^',

base; stamens 4: cap-
sule oblong or club-shaped,
terete or compressed, 6-20-

seeded: seeds compressed.

A. Blossoms sessile or
nearly so.

B. Lvs. green.

C. Fls. blue, 114-2 in. long.

oilidsa, Pursh. A hardy
perennial herb, about IV2 ft.

high, erect or prostrate, hir-

sute or pubescent; lvs.

hairy, ciliate, usually ob-
long, sessile or short-peti-

oled, lK-3 in. long: fls. sol-

itary or clustered, axillary,

blue, lK-2 in. long. Aug..
Sept. In dry, light soil, N.
J., south and west. B.B. H:

203.—Prop, by seeds or di-

vision.

CC. Pis. rosy, 2-G in. long.

macrantha. Mart. It forms 2217.

a compact, many-stemmed Rudbeckia triloba (X K).

M
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shrub, 1-6 ft. high, with ovate-lanceolate Ivs. 4-6 in.

long: fls. large, bell-shaped, with tubular base, purplish
rose with purple veins, solitary in leaf-axils. Brazil.

2218. Rudbeckia laciniata. var. Golden Glow (X %).

See p. 1j89.

G.C. III. 17:15. R.H. 1881:410. -G. W. Oliver says in

•his "Plant Culture "that i?. macrantlm is of easy cul-

tivation and is one of the best greenhouse flowering
plants for amateurs. Cuttings rooted in September
furnish fair-sized flowering plants in January. These,
if desired, may be planted out in late spring, when they
will have formed large specimens, which may be lifted

and potted.
BE. Z/vs. marked ivitli icliite.

0. Fls, u'hite, often veined with lilac.

Devosiina, Hort. A low-growing tender Brazilian
species, with lanceolate Ivs. marked on the upper sur-

face with white along the nerves and having the lower
surface entirely purple: fls. rather small, usually white,
with I)lue stripe, axillary; corolla-tube suddenly dilated
and bent at the middle.

cc. Fls. carmine or rose.

Makoy&na, Hort. A compact, bushy plant resembling
_ff. Devosiana, Hort., in foliage, but diifering in the
color of the fls. (bright carmine) and by their somewhat
larger size. Brazil. R.B. 21 :109. R.H. 1896:576. -Pre-
fers shade. It is said that the color of the foliage is

better when soot is mixed with the soil.

AA. Blossoms on long peduncles.

E. Fls. blue or purple.

tuberdsa, Linn. A perennial herb, 2-3 ft. high, with
oval or ovate Ivs. 2-3 in. long and blue fls.- 1>^-2 in.

long, in terminal, nearly naked p.anicles; stigma single:

capsule 12-16-seeded. Southwestern U. S. ; cult, in Pla.

BE. Fls. red.

C. Peditncles nmcli hranched,

amcena, Nees {Stephannphysum longifblinm-^ Pohl).
A half-hardy perennial, about IK ft. high: Ivs. oblong-
lanceolate or oblong, narrowed at both ends; margins
r<'pand-denticulate or simply repand: fls. bright red, in

axillary sprays in summer. Brazil. P.M. 1880:419.

CC. Peduncles hut little branched.

!orm6sa, Andr. Pig. 2219. A low-growing, tender,
herbaceous perennial: Ivs. ovate, rounded at the base.

hairy on both sides: fls. on straight, axillary peduncles;
corolla scarlet, showy, 1>^ in. long, the upper 2 lobes
joined for half their length. Summer. Brazil. B.M.
1400.— Cult, in California.

J?, variaiis, Veut. See Dcedalacanthus nervosus.

P. W. Barclay.
ETTLlNGIA (after J. Ph. Ruling, a botanist of Gottin-

gen). UtercuUucea'.. This includes two plants cult, in
S. Calif. R. purciflora is highly recommended as a
rock plant by Ernest Braunton, of Los Angeles, who
grows it in quantity for its trailing habit and myriads
of small pink fls. borne in spring. Pranceschi says that
M. pannosa is odd and pretty by reason of the fleecy
coating of the leaves. A genus of about 15 species of
shrubs or uudershi'ubs from Australia, except one a
native of Madagascar. Lvs. various in size, entire,
toothed or lobed: fls. mostly white, small, in cymes;
calyx 5-lobed; petals 5, broad and concave or convo-
lute at the base, with a small, broad or linear ligula at

the top; stamens shortly or scarcely .ioined at the base,
5 without anthers, petal-like, 5 perfect, short: ovary
sessile, 5-celled; ovules 1-3 in each cell. Flora Austra-
lien-sis 1:237.

A. Lvs. IS in. long.

panndsa, R. Br. Eventually a shrub, several ft. high,
but flowering freely at a young age: lvs. scabrous-pu-
bescent above, densely velvety hirsute below, on older
plants ovate-lanceolate to lanceolate, on young plants
broader and often 3-4-lobed: cymes shortly peduncU'
late: fls. white. B.M. 2191. -The plant offered in Calif,

as Pomaderris upetala is said to belong here.

AA. Lvs. usually less than 1 in. long.

parviflora, Endl. A low shrub, with branches K-IH
ft. long, ascending or prostrate: lvs. ovate or ovate-lan-
ceolate, ^.'l)t^lse, deeply crenate, mostly lobed: fls. pink-
ish, in shortly pedunculate cymes. ji_ -^

^ Barclay.

BtlMEX (the Latin name). Polygondcece. Dock.
.Sorrel. Herbs, mostly perennial, with strong roots, of

more than 100 species in many parts of the world. Most

2219. Ruellia formosa (X >2).

of the species are weedy plants, but some of them afford

leaves for "greens " and others are useful for ornament.
All are of the easiest culture. Prop, mostly by seeds.
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As a genus, Ruraex is closely allied to Fagopyrura, the

buckwlR-ats, Rheum, the rhubarbs, and Polygonum, the

iointwccils. They are mostly leafy-stemmed plants, with
small dowers in panicles, the pedicels mostly in whorls
and jointed: lis. perfect or imperfect, with C-parted

calyx, the 3 inner lobes larger and generally one or all

of them bearing a grain or tubercle near the center;

stamens 6; stigmas 3: fr. a 3-sided often margined or

winged akene. In the larger species the stems are

grooved and hollow. Most of them are erect-growing
plants. See Dock and Sorrel.

A. Docks: Ivs. not hastate: fls. perfect, or at least not
diaeciov.s.

B. Wings of calyx not tuhercle-liearincj

.

venosus, Pursh. Perennial, IJ^ ft. or less tall, gla-

brous, branched: Ivs. oblong-ovate or ovate-lanceolate,

usually tapering at both ends, entirl, the stipular

sheaths (ocrese) funnelforra and prominent: wings of

fr. large and thin, entire, 1 in. or more across, red-

veined and showy, the pedicels hanging in fruit. Mo.,
west. —Recently offered as an ornamental plant, because
of the very showy wide-winged fruiting calices.

hymenosepalus, Torr. (B.. Sdxei, Kellogg).
C.iS.iiGKE. Raiz Colorada. Erect. reaching
3 ft., glabrous, the root of clustered fusi-

form tubers: Ivs. oblong-lanceolate, some-
times 1 ft. long, narrow at

either end. short-petioled, en-

tire, gray-green, somewhat mot-
tled beneath: fls. perfect, large,

in crowded panicles, green :

fruiting calyx-lobes % in. across, brown, en-
tire, veiny, the pedicels drooping. Indian
Terr, and Tex. to Calif. B.M. 7433. -"Leaf-
stalks used as rhubarb, for which reason it is

known also as pie-plant in California." Fran-
cesclii. The plant has some ornamental
value, but is of great economic importance as a tannin-
producing plant. The tannin is secured from the dahlia-

like roots. For literature on the economic uses of the
plant, consult reports of experiment stations in Ariz.,
Calif., and elsewhere.

occideutalis, Wats. Stout perennial, reaching 3 ft.,

glabrous: Ivs. lanceolate to ovate-lanceolate, more or
less wavy-margined, obtuse or nearly so, the base siib-

cordate, long-stalked: wings of the fr. subtriangular,
somewhat toothed, veiny, brown, % in. across. Labrador
across the continent, descending along the Rocky Mts.
and reaching Texas. — Once introduced as an ornamental
subject, because of its profuse and somewhat showy
fruiting calices.

EB. Wings of calyx hearing one or more tubercles.

Pati^ntia, Linn. Herb Patience. Spixage Dock.
Tall, strong, erect, nearly simple plant, reaching 5 ft.

when in flower, glabrous : root-lvs. (Pig. 728, Vol. I)

elliptic-ovate, tapering both ways, the margins undulate,
the blade 8-12 in. long; stera-lvs. ovate-lanceolate, long-
acuminate, more or less rounded at the base: inflores-

cence long and compound (often 2 ft. long), dense in

fr. : wings cordate, about M in. across, veiny, entire,

one of them bearing a small tubercle near the base. Eu-
rope, but naturalized in many places. — An excellent
plant for greens, the .strong root-lvs. being used in

early spring. Perennial.

crispus, Linn. Cuelt Dock. Tall, often 3-3J< ft.:

Ivs. long -lanceolate, wavy-margined, rounded at the
base: wings entire, the tubercles usually 3, the inflores-

cence not leafy. Naturalized from Europe, and now one
of the common Docks aljout yards and in old fields. —Not
cult., but the Ivs. sometimes used for greens.

obtusiidlius, Linn. Bitter Dock. Also a common
weed: Ivs. much broader, very obtuse or even cordate at

base, obtuse at apex, not wavy-margined: wings long-
toothed, the tubercle usually 1, the inflorescence some-
what leafy below. Eu.

aa. Sorrels: Ivs. mostly (at least the radical ones)
hastate or sagittate: fls. imperfect, the plants
sometimes clicecious.

B. Plant perennial {R. Acetosella sometimes annual).
Acetdsa, Linn. Garden Soreel. Stem strong and

erect (3 ft. or more tall in fr. ), furrowed, the plant gla-

brous : root-lvs. thin and light green, oblong and obtuse,
with sharp auricles at the base (Fig. 72!), Vol. I), the
petioles slender; stem-lvs. relatively narrow, acumi-
nate: inflorescence large and ample, the larger part of
the tls. sterile (plant sometimes dicecious) : wings en-
tire or vei'y nearly so, not over Vs in. .across, cordate-
ovate, each with a callosity near the base, the outer
small scales reflexed. Eu. and Asia, and naturalized in
some places in this country. — Useful for early spring
greens, but later in foliage than K. Putientia.

scutatus, Linn. French Sorrel. Lower, with many
branching prostrate or ascending stems, glaucous: Ivs.

somewhat fleshy, the radical ones long-stalked and cor-

date-ovate-obtuse, the stem-lvs. short-stalked and has-
tate-fiddleform and acute or sometimes 3-lobed: M'ings
thin, cordate, without callosities. Eu., Asia. — Grown

in several varieties in Europe,
and sometimes cult, in this
country for greens. It is a
summer Sorrel.

2220. Russelia iuncea (X K).
(See page 1592.)

Acetosella, Linn. Cojdion Field or Sheep Sorrel.
Common in all old fields, where it indicates sterile soil:

Ivs. oblong, from a hastate-lobed base: fls. reddish, in
erect racemes. Not cult., but the sour root-leaves are
sometimes used for greens. Eu.

BB. Plant annual.

rdseus, Linn. One to 2 ft., with .spreading and
branched stems, glabrous and somewhat glaucous : Ivs.

small, deltoid-ovate, entire, short-pointed, truncate-cu-
neate or almost cordate at base: racemes short and leaf-

less or nearly so, the pedicels drooping in fr. : wings
cordate-orbicular, h^-% in. across, thin, rosy -veined,
without callosities. Egypt to Persia.— Rarely cult, as
an ornamental for its sliowy fruiting calices.

L. H. B.

RUPTUEE-"WORT. Eerniaria.

ECSCUS (an old Latin name). Liliflcece. Butcher's
Beoom. a genus of possibly 3 species scattered over
Europe. Erect shrubs, with minute bract-like Ivs.

and branches (phyllodia) simulating leathery, per-
sistent, veined, sessile, leaf-like bodies: fls. small,
springing from the midrib of the lower surface of the
phyllodium.

aculeatus, Linn. Shrub, 1X-3K ft. high: phyllodia
ovate-lanceolate, ?^-lK in. long, tapering into a spiny
point: fls. 1-2, short-pedicelled: berry red, /^ in. thick.

Spring. Gn. .34, p. 231. R.H. 1894, p. 545. -Cult, in

Fla. and S. Calif.

According to A. Blanc, J?. Hirpoglossum. Linn., has been
highly commended lately in Gerni.any as a decorative snbjeet.

This species and R. Hypophyllum, Linn., are both natives of
southern Europe, where they have been studied by varioTis

botanists, some of whom distinguish them by various char-

acters, while others unite them into a single species. -J. Ci.

Baker considers R. Hypoglossura a variety of R. Hj-pophyllum,
differing in having the costa under the chister of fls. in the
form of a largo leafy bract lacking entirely the texture of the
phylloeladium. In B.M. 2049 R. Hypophyllnm is shown with
minute white fls. and handsome red berries nearly /-^ in. thick.

F. W. Baeolay.

RUSH. Juncus. Flowering Rush is Butomus.
Rush Lily. See Sisi/ri-nehium.



1592 RUSSELIA RYE

RUSSflLIA (Alexander Russell, English physician
and author of "Natural History of Aleppo," 1856).
ScrophuJariacece. About a dozen species of Mexican
shrubby plants with angular, usually slender, often
pendulous branches : Ivs. usually small, becoming scale-

like on the branches, opposite or verticillate: tls. bright
red, in dense or loose corymbs or of a single flower;
calyx o-parted; corolla - tube cylindrical, the lobes
spreading and nearly equal; staminodia very short or
wanting; stamens 4: capsule subglobose, 2-celled:
seeds numerous, very small, winged. A recent synop-
sis of Russelia by Dr. B. L. Robinson, with a key to the
species, will be found in Proc. Am. Acad. Arts & Sci.,

vol. 35, No. 16, March, 1900.

Russelias are of easy cultivation. R, juncea and its

varieties make excellent basket plants, being almost
continuously in bloom. Propagated by cuttings.

A. Peduncles l-S-flowered.

jiincea, Zucc. (li. scopdria, Hort.). Coral Plant.
Fig. 2220. Atender shrubby plant, with smooth, somewhat
rush-like branches, nodding or pendulous at the top:
Ivs. linear-lanceolate or ovate, small, becoming minute
bracts on the branches: raceme very loose, remotely
flowered: peduncleselongated. B.R.21:1773. P.M. 4:79.
— Vars. Lem6inei and elegantissima are garden hybrids
of jB. juncea and H. sarmentosa. They are more florif-

erous, especially during the winter, than the type.

AA. Peduncles many-flotvered.
sarmentdsa, Jacq. {M. multlflbra, Sims). A tender

slirub, becoming 4-6 ft. high: Ivs. opposite, ovate, acu-
minate, serrately crenate: fls. verticillate, many in a
terminal raceme. B.M. 1528. P.M. 16:163. R.H. 1852:281.

F. W. Barclay.
ETTSSIAN CACTUS. Same as Russian Thistle.

RUSSIAN FRUITS.
See !Sa(sola.

See Pomology. R. THISTLE.

RUST. A name for a class of fungi which produce
disease in plants. Rusts are of the class Uredine^e.
The mycelium branches among the tissues of the host
and produces several kinds of spores, either upon
the one host ( autcecious

)
, or upon different hosts

(heteroecious). These spores, as shown typically in the
disease of the wheat, are called respectively uredospores,
teleutospores, fecidiospores, etc. Recent researches by
Eriksson and Henning in Sweden show that the three
common rusts which affect the grains, namely : Puccinia
graminis (Figs. 2221-2), P. rubigO'Vera and P. coronafa,
can be split up into seven species, characterized by
their cultural reactions with a large series of plants, and
that Puccinia graminis has besides six specialized

2221.

Colonies of Rust

on the stem of

wheat.

2222.
The cluster - cup
stag e of the
wheat Rust fun-
gus growing on
a barberry leaf.

forms, delimited by differences in the marked capacity
of the uredo- or teleutospores to inociilate on different
hosts. Several rusts are common on cultivated plants,
causing disease; viz., beet rust ( Cfromyces Pe^'o'), broad
bean rust [Uromyces Fahce), white pine rust [Cron-
artium ribicolum), asparagus rust {Puccinia Asparagi),

chrysanthemum rust {Puccinia SCieracii), black, or
wheat rust {Puccinia graminis), hollyhock rust {Puc-
cinia malvacearum), etc. John W. Harshberger.
The rusts are fungi constituting a very large and

economically important class known as XJredineae.
They are all obligatory parasites, attacking a vast num-
ber of native and cultivated plants. The mycelium of

2223. Ruta graveolens. Flowers shghtly enlarged.

the rust fungi exists entirely within the tissues of the
host. The spores are formed in masses or sori just be-
neath the epidermis. When ripe they break through
the epidermis, forming brown patches and spots from
which they are scattered. Many of the rusts produce
several spore-forms, which often occur in regular succes-
sion either on the same host or on different hosts. For
example, the wheat rust produces uredospores and teleu-
tospores on the wheat and aecidiospores on the barberry.
Rusts rarely kill the plants which they affect, and

hence in many cases the damage done is not as appar-
ent as in many other diseases. In all cases, however,
the plants are weakened, and often much disfigured.
Thej^ are among the most difficult fungous diseases to
combat. Spraying has been tried in many instances,
but has proved, at most, only partially successful. The
most profitable course for overcoming these diseases
seems to be the selection of resistant varieties.

Heinrich Hasselbring.
RtTTA (classical name of rue). Rut&cece. About 40

species from the Mediterranean region of Europe and
from Asia. Perennial herbs, often woody at the base,
glandular, punctate: Ivs. simple to much pinnate, odor-
ous : fls. yellow or greenish, in terminal corymbs or
panicles, hermaphrodite, usually 4-merous; petals 4-5,

free, often dentate or ciliate; stamens 8-10: ovary ses-
sile: capsule 4-5-lobed, indehiscent or dehiscent at apex.

graveolens, Linn. Rue. Herb of Grace. Fig. 2223.

A hardy perennial, woody at the base, lK-2 ft. high : Ivs.

fragrant, much divided; lobes oblong, the terminal ob-
ovate: fls. yellow. July. Prop, by division and seeds.

Patavina, Linn. (Saplop7iffllu7u Patai'^um, Hort.).
A hardy perennial herb 4-6 in. high: Ivs. glabrous, the
lower obloug-spatulate, narrowed at the base, the others
trisected and laciniate: corymb dense; pedicels some-
what longer than the fls. : fls. golden yellow. June, July.

F. W. Barclay.
RUTABAGA, or SWEDISH TURNIP. Consult Sras-

sica canijirstris, page 177; also Turnip.

RUTLAND BEAUTY is Convolvulus Sepium.

RYE. See 5ecff/e. RYE, Wild. See JsJlymus.



SABAL (possibly a native name in Soiitli America,
but the author of the genus does not explain). Pal-
mdcece. Spineless palms, low, tall or almost stemless,
the robust, ringed trunk obliquely ascending at the
base, clothed above with dead leaf-sheaths: Ivs. termi-
nal, orbicular or cuueate at the base, tlabellately multi-
fid; segments linear, bifid, filamentous on the margins,
induplicate in the bud; rachis short or long; ligule

short, adnate to the rachis; petiole concave above, the
jnargins smooth, acute; sheath short: spadices large,

elongated, decompound, at first erect, the branches and
branchlets slender, recurving, pendent; spathes sheath-
ing the branches and peduncles tubular, oblique at the
throat: bracts and bractlets minute: lis. small, gla-

brous, white or green : fruits small, globose, black,
the short style basal. Species 6, Florida to Venezuela,
and one in Sonora.
Some botanists make the species names all feminine;

others neuter. Jared G. SmTH,
The Cabbage Palmetto {Sahal Palmetto) grows in

groups of a few epeeimens to several hundreds or even
thousands in the rich black soil on the banks of the St.

Johns and Ocklawaha rivers of Florida, forming a glori-

ous sight; and even the tourist who is blind to most of
the charms of nature cannot help being overwhelmed
by the beauty and grandeur of these palms. They are
found northward to South Carolina, but they attain their
fuliest development in Florida, where they always form
an important feature of the landscape. Generally they
grow in dense groups, but they are more beautiful in all

their parts ^yJlere they have room enough to spread.
In southern Florida the undersigned has often found
underneath the crown of leaves a dense wreath of ferns
{Polypodium aureum), which heightens the charm of
these palms considerablj*. On the St. Johns the trunk
is often covered with the trumpet creeper {Tecoma
radlcans), or it is hidden by the dense foliage of the
cross-vine {Bignonia capreolata), both of which form
a beautiful ornament, especially when in flower. These
suggestions of nature are often followed by planters who
have a feeling for nature-like landscape ef-

fects. The Cabbage Palmetto thrives even in
the poor sandy soil, and it is greatly improved
by cultivation. Even good-sized trees are
not difficult to transplant if the whole
stem is carefully dug out aud all of the
roots and leaves are cut off. If the stem has
been set at least three feet deep and the
soil is kept well watered after planting, the
Palmetto is almost sure to live. In addition
to the Palmetto, all of the Sabals mentioned
in this work are cultivated by the undersigned
on high pine land in southern Florida. Un-
der these conditions the Sabals have proved
a great success, as also all species of Phoenix
and all Cocos of the australis type, while the
species of Washingtonia, Erythea, Livistona
and Trachycarpus have been an entire failure.
S. Blaclcharnianum. is, in the judgment of
the undersigned, the finest of all the fan-
leaved palms that can be grown in Florida.

All the species that form trunks are objects
of great beauty when well grown. They need
to be well fertilized, or the lower leaves will
suffer aud finally die, thus detracting much
from the elegance of the specimen. They all

grow naturally in rich black soil, but they all thrive ex-
ceedingly well in the sandy pine woods soil if well fertil-
ized and watered ; in fact, they can hardly be fertilized too
much, and the more nitrogenous manure and water
they get the faster they grow. When transplanted they
must be set deep. In planting palms the writer always
makes a hollow about 6 ft. in diameter and about 2 ft.

deep in the center. This center, which receives the plant,

is the deepest point, while the ground all around is

slightly sloping. Caremust be taken to remove the sand
after heavy rains or the crown will soon be buried and the
little plant dies. As the plant first forms the trunk in the
soil and as the growth is rather rapid, this precaution is

not necessary after the plant has attained a few feet in
^^^®' H. Nehrling.
The Cabbage Palmetto {Sahal Palmetto) is rich in his

torical associations. It is also noted for its imperish-
ability under water. The trunks make good piles for
wharves, as they resist the attacks of the borer in sea
water. The leaves make the best of thatching. Until
the tree reaches a height of 10-20 ft. the bases of the
leaf-stalks remain upon the trunk, forming a unique
chevaux de frise, which adds much to its picturesque-
ness. This palm, when pot-grown, is valuable for
greenhouse culture at the North.
The Dwarf Palmetto can resist as low a temperature

as 10-17° F. The graceful flower-spike rises above the
leaves to a height of G or 7 feet.

S. longipedunculatum somewhat resembles the Cab-
bage Palmetto, and its flower-spikes extend far above
the leaves. g, ]sj, Reasoner.

INDEX.

Adansoni, 1. Hoogeudorpi, s. l. minor, 1.

Blackburnianum, 4. Javaiilcum, s. l. minus, 1.

cieiTilescens, s. L. longifolium, s. l. Mocijii, 3.

dealbatum, s. L. longipeduuculatuui, Palmetto, 3.

Ghiesbreghtii, S.L. s. l. priuceps, S. l.
glaucum. s. L. mauritiseforme, 2. innhraculiferum, 4.

glavcescens, 2. Mexicanum, 5. Uresana, S. L.
Havauensis, S. l.

A. Leaf-blade longer than petiole.
B. Trunk none 1. Adansoni

BB. Trunk finally 60 ft 2. mauritiseforme
AA. Leaf-Made shorter tha^i petiole.

B. Shape of Made cordate 3. Palmetto
BB. Shape of Made orbicular.

c. Lobes rather rigid 4. Blackburnianum
cc. Lobes pendent 5. Mexicanum

1

3224. The Palmetto in Florida— Sabal Palmetto.

1. Adansoni, Guerns. {S. minus or minor, Pers.
Coriiplia j«l»!Oi', Jacq. not Linn.)- Dwakf Palmetto.
Blue Palm. Stem short, buried in tlie earth : ivs. 2-3
ft. louiic; blade circular in its outline, .somewhat longer
than the petiole, glaucous ; segments .slightly cleft
at the apex: spadis erect, much longer than the Ivs.,

3-6 ft.; drupe Yz in. thick, black. Southern states.
B.M. 1434.

(1593)
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2. mauritiaefbrme, Griseb. & Wendl. Also spelled
mauritiifonnis, etc. Trunk middle-sized, but occasion-

ally attaining 00-80 ft.: Ivs. tinally 12 ft. across; blade
suborbicular, longer than the petiole, glaucous beneath,
multilid to the middle, with loose fibers between the

bifid lobes. West Indies. — The name maxiriticeforme

does not appear in the American trade, but <S. glauces-
cens, Lodd. and Hort., probably belongs here, according
to Grisebach. Nehriing writes: "S. glaitcescens of the

trade rivals 5. umbracnliferum in beauty and rapidity

of growth. Its leaves, though smaller, have a beautiful

bluish green color."

3. Palmetto, Lodd. Cabbage Palsietto. Fig. 2224.

Stem erect, 20-80 ft. high: Ivs. 5-8 ft. long, cordate in

outline, recurved at the summit, shorter than the
petiole ; segments deeply cleft ; spadix spreading,
shorter than the Ivs.: drupe black, yz-}4 in. long.

Southern states. S.S. 10:507. A.F. 12:628.-5. iLfot^mi,

Hort., is referred to S. Palmetto by Voss, but Nehriing
describes it as a stemless plant from Mexico, more
beautiful than the Dwarf Palmetto, bearing immense
Ivs. on strong stalks, the Ivs. attaining a height of 6-8

ft. 5. Palmetto has been confused in the European
trade with S. Jfej'icaniim.

4. Blackburniamim, Glazebrook {S. ximliracuUferum,
Mart.). Stem 30-40 ft. high, thickened at the middle:
blade ample, orbicular, glaucous, rather rigid, shorter
than the petiole; lobes about 40, ensiform, bifid, fila-

mentous, rather rigid. West Indies. G. F. 4: 307.

G.C. II. 2:777. Loudon's Gard. Mag. 5:52-57, with
several figures.— This species has also been confused in

the trade with S. Mexicanum.
5. Mexicanum, Mart. Stout tree, with trunk some-

times 50 ft. tall and 2 ft. in diam. : Ivs. very large, some-
times 6 ft. long and 7 ft. wide, divided to the middle
into many narrow 2-parted segments, which are filamen-

tous on the margins: fr. K in. in diam., globose or

sometimes 3-lobed, with thin dryflesh. Tex., Mex. S.S.
10:508.— Nehriing writes: "This species is more robust
than those native to Florida; it forms a broader and
denser crown of Ivs. and grows more quickly."

The following are mostly trade names, but at present they
can be only imperfectly described: iS'. c(sriUescens, W. Bull.

A native of Colombia introduced in 1875. Apparently only the
juvenile state lias been described. Lvs. elongate, linear-lanceo-

late, plicate, with a bluish or glaucous green color which is very
strongly marked on the under surface. Nehriing writes that he
cannot distinguish at present his specimens of S. cterulescens
from S. glaucescens.- S. dealbatum, Hort. "This species,"

writes Nehriing, "reminds one of S. Mocini. although it is

smaller in all its parts. The leaves are numerous, glaucous
green and of a fine fan-shaped form. Compared with the Sabals
that form a trunk, these stemless species have little beauty,
tliough they look well as foliage plants in company with Cycas
revoluta and Dioon edule." The name "dealbatum" means
whitened. —A". Ghi^sbreghtii, Hort., is very similar to S. um-
braculifera, according to Vehrling.— S. glauciun, Hort.. Pitcher
and Manda, 1895, may possibly be meant for S. glaucescens.
—S. Havaneiisis, Lodd., according to Nehriing, "is a more up-
right grower than S. Blackburnianum, has a slender stem and
theleaf-stalbs are longer and thinner. The leaves have a bluish
green color while young, changing to a fine dark green when
they get older." Habitat unknown.—5. Hoogendorpi, H>rt., is

cult, by Nehriing.—.S'. Javdnicum, Hoi-t., Pitcher & Manda, is

possibly meant for !S. Havanensis, since Sabal is an Ameri-
can genus and is not known in Java.— S. longifdlium, Hort.,
according to Nehriing "has very numerous, long and slender
lvs. which are bright green above and silvery below."

—

S. lon-

tjipedunculdtuni, 'H.ort., aQQOvding to Nehriing, "is a stemless
plant with smaller lvs. than those of S. Mocini and very long
and slender stalks." Reasoner adds that the lvs. are glaucous
green.

—

S. princeps, Hort., according to Nehriing, "is very
similar to S. umhi-aculifera.—S. TTresdna, Trelease. Trunk
15(Or 35 ft. high and upwards of 1 ft. in diam.: lvs. glabrous,
very glaucous; petiole stout, concavo-convex, unarmed, about
40 in. long, nearly 1 in. wide and nearly 2-5 in. thick: blade
about 40 in. long and wide, multifid, with coarse straw-colored
fibers from the sinuses, the center areuately recurved: fr. of a
single developed carpel, depressed globose, % in. or less in
diam., edible, green, or when dry dingy brown and somewhat
glossy, the mesoeai'p then cottony: endocarp whitish straw-
color, glossy "within; seed polished, dark chestnut-brown,
labyrinthifoi'm-rugose, much depressed. Sonora, Mexico, in
the vicinity of Ures. Described and figured in vol. 12 (1901) of
Kept- Mo. Bot. Gard. " From the two arboreous palmettos of
the United States, S. Uresana differs naai'kedly in its pale,
very glaucous foliage, and in the size of its fruit, which is of
thrice the diameter of that of S. Palmetto, and usually a third
larger than in S. Mexicana, with the former of which species

it agrees in having but one of the three carpels developed and
fertile, while inS. Mexicana two or even all three are not in-

frequently developed. Considering the extent to which this
section of Mexico has been visited by collectors of seeds it

would be remarkable if this attractive plant should uot prove
to be already in cultivation in European gardens." Possibly
already in cult, in this country. ^ ^^^

SABBATIA (Liberatus Sabbati, Italian botanist of the
eighteenth century). Gentiandcece. About 13 species of

Atlantic North American annuals or biennials with
showy ,rose-pink or white fis. in summer or autumn.
Fls. 5-12-merous, in cymes or terminating the branches;
calyx 5-12-cleft; corolla rotate, usually with a yellow
eye, the lobes convolute in the bud; filaments rather
short, filiform; anthers linear or elongate oblong, ar-

cuate, recurved or revolute; style 2-cleft or parted:
capsule globose or ovoid, thick-coriaceous or at first

fleshy: seeds small, numerous.
Sabbatias require a light, sweet soil. Seed may be

sown in fall or early spring. The plants ai*e easily

transplanted.

A. Pis. 5-parted, rarely 6-7-parted.

B. Ifvs. narrow -olilaneeola.te to linear.

c. Color of fls. rose to white: lvs. obtuse.

hrachi&ta, Ell. Stem but slightly angled, 1-2 ft.

high: lvs. mostly obtuse, obscurely 3-nerved at the
base: fls. showy, light rose to white, 1-13^ in. across, in

thyrsiform panicles, the lateral peduncles bearing usu-
ally 3-fld. cymes; calyx-lobes narrowly linear, shorter
or nearly equaling the corolla. May-Sept. Ind. to

N. C. and south. B.B. 2:609.

cc. Color of fls. white, fading yelloicish: lvs. acute.

lanceolata, Torr. & Gray. Stem simple, 1-3 ft. high:
lvs. about 1 in. long, shorter than iuternodes, acute,
3-5-nerved, the floral reduced to subulate bracts: fls.

about 1 in. across, white, fading yellowish; calyx-lobe
more than half the length of the corolla. May-Sept.
Wet pine barrens, N. J. to Fla. B.B. 2:609.

BB. Lvs. ivider, cordate-ovate, clasping.

angularis, Pursh. Stem sharply angled, l>^-2 ft.

high: lvs. 3-5-nerved: fls. fragrant, showy, light rose
to white, 1-2 in. across, in much-branched pyi*amidal or
somewhat corymbose cymes; calj-s-lobes linear, much
shorter than the corolla. Rich, light soil in open fields.

W. Canada to Fla. B.B. 2:610.

AA. Pis. S-12-parted.

chloroides, Pursh. Stem truly biennial, 1-2 ft. high,
often decumbent, loosely and sparingly branched above:
lvs. oblong-lanceolate or the lower oblong-spatulate:
fls. rose-purple, occasionally white, 2 in. across, showy,
solitary on naked, somewhat paniculate peduncles;
calyx-lobes subulate-linear, about half the length of the
spatulate-obovate lobes of the corolla. Margins of pine
barren swamps along the coast. Mass., Fla. B.B. 2:612.

F. W. Barclay.
SACCHAKTJM (saccharon, old Greek name for sugar)

GraynlnecF. Species 12, in tropical regions, niostlj^ of

the Old World. Tall grasses with stout culm and ample
panicles, the branches of which are many-jointed; the
small, slender spikelets 1-fld., surrounded bj" long silky
hairs. Differs from Erianthus in having the spikelets
awnless. The most important species is the Sugar Cane,
which is extensively cultivated in tropical and subtropi-
cal countries for the production of sugar. Propagated
by cuttings of the stem. Native country unknown, but
pi'obably east Asia. Cultivated from time immemorial,
for which i*eason many varieties have lost the power to

produce bloom or at least to produce fertile seed. Rum
is produced from the fermented molasses.

oHicin^rum, Linn. Sugar Cane. Stem 8-20 ft. high,
1-2 in. thick, third empty glume wanting.

A. S, Hitchcock.

SACCOLABITJM (name referring to the saccate label-

lum). Orchiddceas. Epiphytic herbs with erect leafy
stems increasing in length by continued growth at the
apex: lvs. distichous, leathery and fleshy, usually chan-
neled; inflorescence lateral, in the cultivated species a
long, denselj'-fld. cylindrical raceme: fls. medium or
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small; sepals subequal, free, spreading, the lateral pair
not decurreut on the base of the colunni; petals similar,

sometimes wider; labellum united with the base of the
column, spurred, the mouth of the spur open; pollinia

on a filiform stipe. About 20 species. Can be propa-
gated by ottsets and by cut-backs. Fresh stock is con-
stantly imported. Heinrich Hasselbring.

This interesting genus embraces a number of pretty
and distinct species from Borneo, Cochin China, India,

Java and Manila. Tliey are closely allied to the genera
Aerides, Phalfe.nopsis and Vanda, and require somewhat
similar treatment, but do not always acclimatize them-
selves as readily to artificial cultivation unless given a
location with more or less natural surroundings, though
some of the more free-growing species, like S. ampul-
laceuiii, S. cnrvlfoUum, S. cceleste and S. Hendersoiii-
anum, can usually be grown successfully in the Cattleya
or Cypripedium department. The large-growing species
with thick, succulent leaves require a warm, moist atmos-
phere where the winter temperature can be retained at
65° to 70° F. by night and about 75° during the day, and
in the summer or growing season 10 degrees in advance
of this.

All succeed best when suspended from the roof in

pans, baskets or on blocks where they can have free
circulation of air about them at all times, receive indi-

rect benefit of the sun's influence, which will harden
their tissue, and where the compost may readily and
frequently dry out, during the resting period especially.

Grown otherwise the more succulent species, such as
S. giffanfeiim (a Vanda), make soft, weak tissue, which
is susceptible to wet spot, a usually fatal disease. Clean,
chopped sphagnum, freely interspersed with broken
pieces of charcoal, is the most satisfactory growing ma-
terial, and this should not be pressed in so finnly as to

entirely exclude access of air to the roots, but the plants
must always be firmly secured with pieces of charcoal,
potsherds or other similar material, or securely fastened
with copper wire to keep them in position, otherwise
being more or less top-heavy they are liable to work
loose, under which conditions they cannot become prop-
erly established.
Shading should be applied to the glass from February

until November to break the sun's direct rays, but dur-
ing the balance of the year when the solar light is weak
its direct influence will be found beneficial. In bright
weather during the growing season the plants need a
liberal supply of water, both at the roots and over the
foliage, but during the resting period and in wet, in-

clement weather, water and syringing must be carefully
and sparingly administered. Judgment in this respect
is very essential to the successful culture of these
plants. The supply of Saccolabiums is kept up by fresh
importation. These cultural directions apply also to the
genus Ehynchostylis. Robert M. Grey.

A. Fls. rose-colored.

Hendersonitaum, Eeichb. f. Dwarf: Ivs. 4-6 in. long,
strap-shaped, subacute, distichous on the stems, but
spreading in various directions : raceme upright, about
as long as the Ivs.: fls. forming a cylindrical mass,
bright rose, % in. across ; dorsal sepals orbicular, con-
cave, lateral ones larger, obovate-oblong ; petals obo-
vate; labellum a blunt, straight spur with 3 teeth at the
mouth, white. Borneo. B.M. 6222.

ampullaceum, Lindl. Fig. 2225. Dwarf: stem 6-8 in.

high, with 2 rows of Ivs.: Ivs. strap-shaped, channeled,
apex truncate and dentate: racemes nearly erect, 4-6 in.

high: fls. deep rose color; sepals and petals ovate,
veined, spreading out flat; labellum linear-falcate, one-
half as long as the petals; spur slender, straight. May,
June. N. India. B.M. 5.595. P.M. 13:49. J.H. HI.
32:463.— Var. Moulmeintose, Hort., is a geographical
variety with stronger growth and larger fls.

AA. Fls, orange or scarlet-orange.

curvifdlium, Lindl. Stems short: Ivs. linear, 8-10 in.

long, 2-toothed at the apex: racemes somewhat droop-
ing, 6 in. long, dense: fls. 1 in. across, bright orange
scarlet; sepals and petals ovate to obovate, spreading;
labellum orange, blade linear, truncate, spur obtuse.
May, June. Burma. Java. B.M. 5326 (as /S. »u)ua<)nH ).

I.H. 13:493.

cerlnum, Reichb. f. Stem short, thick: Ivs. strap-
shaped, obtusely 2-lobed: raceme dense, half drooping:
fls. orange, with a paler spur; sepals oblong; petals
ovate. Sunda Islands.

AAA. Fls. white, spotted with blue.

cceleste, Reichb. f. Plant rarely 1 ft. high, with de-
curved Ivs. and erect, densely fld. racemes 6-9 in. long:
Hs. white, with the front of the lip and the tips of the
segments sky-blue; sepals and petals cuneate, oblong,
obtuse; labellum rliomboid, spur compressed, curved.
July, Aug. Siam. J.H. III. 28:87.

S. Blumei. Lindl.= Ehynchostylis retusa.— ,?. gigantt'um,
Lindl. =Van(Iji densiflora.

—

S. gtittdtuni, Lindl.=Rhynchostylis
retusa. — S. RarrisonlanuDl, Hook. = Rhynchostylis violacea.

2225. Saccolabium ampullaceum (X ^s).

var. Harrisonianum.

—

S.illustre, Hort., probably^Vanda den-
siflora. var. illustre.

—

S. prce.m6rsum. Lindl.=Rhyiichostylis
retusa.—S. retftsum. Voiert^Rhynchostylis retusa.

—

S. JRhe^dii,

Wight= Rhynchostylis retusa. — A', violaceuin, Reichb. f .

^
Rhynchostylis violacea. HeinricH HasSELERING.

SACKED BEAN of Egypt. Nymphcea Lotus.

SACKED BEAN of India. NelumM nueifera. .

SADDLE TREE. Rare name for Tulip-tree, Zfirio-

dendron.

SAFFLOWER. Cartliainus.

SAFFRON. Crocus sativus.

SAFFRON, FALSE. Carthamus tinctorius.

SAFFRON, MEADOW. See Colchicmn.

SAFFRON THISTLE. Carthamus tinctorius.
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SAGE {Salvia officinalis). For at least three cen-

turies this tshrubby, fibrous-rooted perennial from
southern Europe has been widely cultivated in kitchen
gardens for its aromatic, whitish green, wrinkled, oval

leaves. These are arranged oppositely on ascending or

decumbent branching stems which seldom exceed 18 in.

in height. In early summer the upper parts of these
bear generally blue, though sometimes pink or white
flowers, followed by almost black spheroidal seeds borne
in the open cups. The name Salvia is derived from
salvo, to save, in reference to the plant's use in ancient

medicine; the name sage, from its supposed power to

make people wise by strengthening the memory. In

modern medicine it is but little used. In domestic
practice it is, however, credited with tonic, sudorific,

carminative, anthelmintic and stomachic properties,

and is frequently used as a gargle for aphthous affec-

tions of the mouth and pharynx. Its pleasant, though
powerful-smelling, bitterish leaves are used for flavor-

ing sausages and some kinds of cheese, for seasoning
soups and stews, but mainly for dressings with lus-

cious, strong meats such as pork, goose and duck.
Among culinary herbs it ranks first in America, being
more widely cultivated than any other except parsley,

which is more largely employed for garnishing than as

a flavoring agent. When possible the young leaves
should be used fresh, for unless carefully dried they
lose much of their aroma, which is due to a volatile

oil and which even with careful ciiring rapidly dissi-

pates. For best results the shoots should be gathered
before flower-stems develop, because they are then
richer and because later cuttings may be made. For
drying upon a commercial scale, since this plan is

thought to involve too much labor, the plants are cut in

August if seed has been sown early, and the stumps, if

not too short, produce again in late autumn; or if grown
as a secondary crop, which is the common way, they are

cut only once— namely, in autumn. Plants grown from
cuttings (see below) will often produce three crops in a
season. Upon a small scale a warm, airy room is best
for drying, the plants being either laid loosely upon
racks or the floor, or hung from the ceiling and walls.

Upon a larger scale a fruit evaporator with a steady
current of warm air at about 100'^ F. may be used.
After drying, the leaves are rubbed to a powder and
stored in air-tight vessels.

Sage does best in an open, sunny aspect and a well-

drained, mellow loam of medium texture, rich in humus
and nitrogenous matter. Stable manure or a fertilizer

containing potash, phosphoric acid and nitrogen should
be applied before the plowing, if done in the spring.
Fall plowing is generally preferred where Sage alone is

to occupy the land. In each case plowing should be as

deep as the surface soil will profitably permit. Thorough
fining of the soil must precede, and clean cultivation

follow planting, the plants being set in drills about
15 in. apart and 10 in. asunder for manual cultivation or
18-21 in. apart and 10 in. asunder for power cultivation.

The former method is, as a rule, more profitable though
more laborious. After harvesting (see above) if the
bed is to be permanent, northern plantations should be
mulched with marsh hay or other material free from
weed seeds. For garden practice it is common to divide
the clumps biennially, since the plants become straggling

if left longer. Upon a commercial scale, however, it is

better to rely upon cuttings or seedlings. Propagation
may be effected by seed, cuttings, layers or division.

Seed, the vitality of which lasts three years, may be
drilled thinly in flats in greenhouse, hotbed or cold-

frame in early spring; or out of doors, as soon as the
ground becomes dry enough, in specially prepared beds
of fine soil, covering them about ^ in. deep. In the
former case the plants must be pricked out and hard-
ened off to render them stocky and hardy before trans-

planting; in the latter, they are taken directly to the
field. This operation may be performed from mid-June
until late July, the plants being not less than 2-3 in.

tall. The former method, which is considered the
better, is the common commercial practice. Cuttings
may be of mature or of immature wood. With each,

shade and moisture are essential to success. Mature
wood cuttings, made in early spring, should be ready
for the field in less than six we^ks; immature, taken

from outside shoots just before they would form
blossom heads, are left in the cutting bed until the fol-

lowing year. Such plants are usually more prolific

than those grown from mature wood or from spring
seedlings, and are, therefore, best when Sage alone is

to occupy the laud. But when it is to follow some early
vegetable, mature wood cuttings or seedling plants will
probably be foimd best, though little or nothing can be
cut before September. As practiced by market-garden-
ers in the vicinity of New York each of the above
methods has its advocates, but practically all agree upon
the plowing and harrowing of the ground in June or
July after harvesting an early crop, such as beets, cab-
bage or peas. About twice in the three weeks after
setting the plants the field is raked to destroy sprouting
weeds and to keep the surface loose, after which, if

well done, bi;t slight hoeing is necessary. In Septem-
ber, when the plants crowd each other, each alternate
plant or row of plants is cut for sale and the remainder
allowed to till the space. At the first cutting each plant
should make about two marketable bunches; at the
second at least three. This practice not only insures
plants full of leaves at each cutting but at least double
the qiiantity in the end.
In America the green, broad-leaved varieties are in

far greater demand than the colored and the narrow-
leaved kinds. The best variety known to the writer is

Holt Mammoth, which is exceptionally prolific of large
leaves. It is said to produce no seed,

-^i q_ EIains.

SAGE BRUSH. Species of Artemisia.

SAGE, JERUSALEM. See Plilomis.

SAGfiNIA (derivation unknoTiTi). Polypodihcem. A
genus uf ferns, mostly of large and coarse habit, with
superior reniform or heart-shaped indusia fixed by the
sinus, as in Dryopteris, but with veins uniting freely to
form areoles with free included veinlets. About 25
species are known, largely from the East Indies, a few
from tropical America.

decurrens, Presl. Leaf-stalks narrowly winged from
a creeping rootstock: Ivs. 2-4 ft. long, 1 ft. or more
wide, cut down to a winged rachis and with 4-8 pairs of
pinn» 6-12 in. long, 1-2 in. wide: sori large, in two
regular rows between the principal veins. India to

Polynesia. l. m. Underavood.

SAGINA (Latin, fatness; perhaps alluding to the
forage value. CarijophylldcecE . Pearlwort. About
8 species of annual or perennial tufted herbs, mostly
from the temperate regions of the world. Lvs.
awl -shaped: fls. small, usually comparatively long-

stemmed; sepals 4-5; petals 4-5, entire or slightly
eniarginate, minute or none; stamens equal in number
to the sepals or twice as many: ovary 1-loculed, many-
seeded: styles of the same number as the sepals and
alternate with them.

subul&,ta, Wiram. [S. pilifera, Hort. Spirgula pil-

ifera, Hort. Spirgula suhuJida, Sw.). Pearlwort.
An evergreen, hardy, densely tufted little plant, cov-
ering the ground like a sheet of moss: lvs. very small,
stiff, aristate on the margin, linear: stems branching
and creeping: fls. white, studded all over the plant on
long,very slender peduncles. Julv-Sept. Corsica. R.H.
189G, p. 435. K.B. 20:153. -Var. aiirea has lvs. marked
with yellow. A good rock-plaut in shady places. Cult,

similar to Arenaria. Prop, by division.

F. W. Barclay.

SAGITTARIA {Sagitta is Latin for arrow). Alis-
mdcew. Arrowhead. A small genus of very variable
aquatic plants, the number of species depending on the
point of view of eacli author. Nearly or quite 100 spe-
cific names occur in the genus, but Micheli, the latest

monographer (DC. Monogr. Phaner. 3) reduces the
species to 13, four of which are doubtful. In his mono-
graph of the American forms (6th Rep. Mo. Bot. Gard.)
Jared G. Smith admits 21 species. The present ten-

dency amongst American writers is to recognize several
rather than few species. In common with most aquatic
plants, they are widely distributed. They occur in
many parts of the world, in both temperate and tropical
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regions. Blost of the species htive arrow-shaped leaves,

whence the name. They are useful for foliage effects

in bogs and shallow ponds, and also for their white
buttercup-like flowers, which are borne in successive

small whorls on an erect scape. They are mostly used
for colonizing in the open, but S. Montevidensis— now
the most popular species— is grown in indoor aquaria or

2226. Common Arrowhead— Sagittaria latifolia (X M).
Comraonly known as S. variabilis.

plunged in open ponds in the summer. The arrowheads
are perennials of easy culture, although likely to be
infested with aphis. Prop, by division, or sometimes
by seeds.

Plants of mostly erect habit, the Ivs. and scapes aris-

ing from more or less tuberous or knotted rootstocks:
Its. typically arrow-shaped, with long basal lobes, but
sometimes long and linear: fls. imperfect, monoecious
(staminate fls. usually in the uppermost whorls) or di-

oecious, with 3 white broad petals and 3 small greenish
sepals, the stamens and pistils numerous, the latter

ripening into small akenes: inflorescence composed of
successive whorls of 3-stalked fls. Sometimes the Ivs.

are floating.

A. Sepals of pistillate fls. {itsually in the loiver

ivJiorls) erect after flowerivg, and the pedicels of

these fls, thick: carpels not glandular.

Montevid^nsiSt Cham. & Schlecht. Giant Arrow-
head. Very large, sometimes growing G ft. tall, with
leaf-blades 1-2 ft. long: Ivs. arrow-shaped, with long,
diverging, sharp basal lobes: fls. very large (2 to nearly
3 in. across), the rounded petals white with a purple
blotch at the base. Argentina to Brazil. Chile and Peru.
B.M. 6755. Gn. 27:473. I.H. 31:543. -First known as a
cult, plant from seeds sent to England in 1883 from
Buenos Ayres by John Ball. It is now a popular plant
for aquaria and lily ponds. Tender to frost. It is spar-
ingly naturalized in the southern parts of the U. S., on
both the Atlantic and Pacific sides.

AA. Sepals of pistillate fls, reflexed after floiverlng:

pedicels of these fls. slender: carpels somewhat
glandular.

B. Bracts at base of whorls united, as if only 1.

pusilla, Nutt. {S. ntltans, in part. S. suhnlMa, Buch.).
Slender and simple, usually only a few inches high:
Ivs. linear or narrowly oblanceolate, rigid: fls. few,
usually in 1 whorl, white, y2~%_ in. across, the filaments
l)road. N. Y. to Ala., along the coast.— Offered by
dealers in native plants.

BB. Bracts 5, at base of the whorls.

c. Zivs. usually distinctly sagittate.

latifdlia, Willd. {S. varidhilis, Engelm. *S'. sagittcB-

folia, var. varidhilis, Michx.). Pig. 2226. Very variable
in stature and shape of Ivs., ranging from a few inches
to 3^ ft. tall: Ivs. mostly broad-sagittate with long
basal lobes, but I'unning into very narrow forms: fls.

clear white, about 1 in. across, usually nioncecious, the
filaments slender: akeue winged, with a lateral or ob-
lique beak. Common everywhere in margins of ponds
and lakes, and offered by dealers in native plants for
colonizing in bog gardens and in lily ponds.

sagittseiolia, Linn. Old World Arrowhead.
Rhizome thick and tubei'ous, stolon-bearing: Ivs. broad
and sagittate, very variable in form and size: scapes
erect, simple or branched, overtopping the Ivs.: bracts
narrow-ovate, free or slightly connate at base, shorter
than the pedicels: petals large, white; filaments gla-

brous: akene nearly or quite orbicular and in this re-

spect differing from the allied American species.

Throughout Europe and Asia.— By some authors the
American S. latifolia and others are considered to be
con-specitic. There is a form with double fls, (var. flore-

pleno, Hort. S. Japonica , Hort.). S. Chinettsis of most
trade lists is apparently one of the many forms of this

species. There appears to be another S. Chiveusis in

the trade, with lanceolate Ivs., the botanical position of

which is undetermined.

CC. J/VS. usually ohloug or linear and not sagittate.

D. Filaments slender, tajiering iipward, cohivehhy.

lancifolia, Linn. Erect and somewhat rigid, glabrous,
the scape sometimes reaching 5 ft. : Ivs. lanceolate to

narrow-oblong to nearly linear, nerved from the thick
midrib: fls. white, in several whorls. Swamps, Del. to

the tropics.

DD. Filaments abruptly broadened, pubescent.

graminea, Michs. Erect and simple, glabrous, 2 ft.

or less high: Ivs. reduced to phyllodia, flat, broad-linear
to lance-elliptic, pointed: fls. small, white, in 2 or 3
whorls. L. H. B.

SAGO PALM. Consult Cycas.

SAINFOIN, or SAINTFOIN. Onobrychis vicimfolia.

ST. ANDREW'S CROSS. Ascyrum Grux-Andrece.

ST. DABEOC'S HEATH, ^qq Dabcecia.

ST. GEORGE'S HERB. Valeriana officinalis,

ST. JOHN'S BREAD. Ceratonia Siliqua.

See Hyjyericum ; also Sym-ST. JOHN'S-WORT.
phoricarpus.

ST. PATRICK'S CABBAGE. Saxifraga umbrosa.

ST. PETER'S-WORT. Ascyrum. stans. Also applied
to species of Hypericum, Primula and Symphoricarpus.

SAINTPAtTLIA (from the discoverer of the plant.

Baron Walter von Saint Paul). Gesnerdcece. Usambara
Violet. A monotypic genus from eastern tropical

Africa, where it was found growing in wooded places in

fissures of limestone and granite rocks, in rich, light

soil. It is a stemless hairy perennial herb with short-
petioled ovate or oblong-cordate Ivs. 1-2 in. long and
nodding blue fls. 1 in. across, borne in stout peduncled
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few-fld. cymes: sepals 5-7, linear, obtuse, erect, green;
corolla sub-rotate, the tube shorter than the sepals;

limb 2-lipped, the upper lip 2-lobe(l, and much the
smaller, the lower spreading, all lobes rounded, con-
cave, ciliolate; stamens 2, inserted in the contracted
mouth of the tube; filaments short, stout; ovary ovoid,

hirsute; style filiform; stigma purple: seeds many,
very minute. One of the choicest of blue winter-flower-

ing plants. First bloomed in cult, in 189.3.

•''< -f

^-/-^ 2227 Saintpaulia ionax.tha(XK).
A young plant just coming into bloom.

iondntha, Herra. & Weudl. African Violet. Usam-
BABA Violet. Fig. 2227. B.M. 7408. Gn. 47:1002.
A.G. 16:369. R.B. 20:109. K.H. 1893, p. 321. G.M. 37:
62. G.C. III. 13:08.5. Century Book of Gardening, 311.
— Of its propagation and culture G. W. Oliver says:
"The end of March is a good time to propagate, when
the ripened leaves should be cut off with about an inch
of the stalk attached, and inserted in the sand bed, cov-
ering only a small part of the leaf-blade. The sand
should not be kept too wet during the process of root-
ing. Their propagation from seed and general culture
is similar to that of GIo,xinia. The plants may be flow-
ered the entire year or given a period of rest by partly
withholding water." F. W. Barclay.

SALAD PLANTS. The principal salad plant in
America is the lettuce, which is used exclusively, but
not always e.xpertly, tor salads. For full directions for
growing lettuce in the garden and under glass, see
Lettuce. Next to lettuce the best known salad plant in
this country is probably endive, which is excellent,
especially when well-blanched plants are to be had in
the winter, t'hicory is much like endive, a.s regards its

treatment either in the garden or in the salad dish. Like
endive, it is frequently seen in the larger city markets.
The common dandelion should be mentioned in this
category. When forced and blanched it makes a salad
fit for the most cultivated epicure. For ordinary home
cultivation and use, however, the common garden cress
[Lepidium sativnm, not water cress, nor upland cress)
ranks nest to lettuce in value. Its rapid growth and
high flavor equally recommend it. This plant is said to
be a great favorite in English gardens and forcing
houses, where it is grown in mixture with white mustard
and is pulled very young and eaten roots and all. Corn
salad is another plant sometimes grown in gardens and
used for salad-making. It is most acceptable to those
who do not relish the pungency of mustard and cress.
Gives is used by many people as an ingredient of let-

tuce and other salads; also young onions. Many other
plants are used in various places and by various per-
sons for salads.
Besides the salad plants proper, many vegetables are

used in a cooked or raw condition for salads. Such are
cabbage, cauliflower, brussels sprouts, potatoes, lima
beans, beets, Jerusalem artichoke, etc. With salad
plants may also be included pot-herbs, or "greens."

The plants especially to be mentioned in this cate-
gory are Swiss chard, beet tops, spinach, kale, endive,
and mustard. Many other plants find occasional or
local favor. See Greens.
The only general cultural directions which can be

given for salad plants are that blanching is often desir-
able and a quick unchecked growth is always a requisite.
An abundance of rapidly available fertilizer and plenty
of water are therefore to be insisted on. A warm,
light soil, in the best mechanical condition, is nec-
essary for the same reasons. y. A. Wadgh.

SALICdRNIA (Latin, salt and liorn; saline plants
with horn-like branches). CJienopodiacea'. Glass-
wort. Marsh Samphire. A genus of about 8 widely
scattered species of leafless seashore herbs, hardy or
tender, annual or perennial. This and other chenopods
which grow in large quantities in the Mediterranean re-

gion were formerly used in making soap and glass, as

they yield a large percentage of soda. The ashes of such
plants were known to the trade as barilla. The species
have probably never been in cultivation and have no
horticultural interest.

SALISBTJKIA. See Giiihgo.

SALIX (ancient Latin name of widow). SalicAeece.

Willow. A genus of trees and shrubs characterized
by simple Ivs.: bads with a single bud-scale: Ivs. in

lax scaly spikes (anients) : the fls. subtended by a single

entire scale and nearly or quite destitute of perianth;

the staminate fl. with 1, 2, or 3-6 stamens; the pistil-

late fl. of a single pistil composed of 2 carpels and 2

more or less divided stigmas; at maturity the pistil

dehisces, setting free the small appendaged seeds.

The wood is light, soft and diffuse porous. For the
staminate and pistillate flowers of Willow, see Figs. 831

and 833, Vol. II. The catkins or "pussies" are also

shown in Figs. 2228 and 2229 herewith.
The role that the Willow plays in the north temper-

ate regions is to a certain extent analogous to that

of the Eucalyptus in subtropical regions in that it

flourishes in wet ground and absorbs and transpires
immense quantities of water. It has been used to plant

around cesspools for sanitary effect. But while most
of the species occur spontaneously in wet ground or

along stream banks, the Willows may be cultivated in

various situations. The White Willow (S. alba) has
been used very effectively to fix stream banks against

erosion. Figs. 2230, 2231. Its root system is very
extensive and when well established withstands the

effect of heavy rapid streams as well as wave action.

All species are readily propagated by cuttings. It

has been suggested that the brittleness at base of twigs
of some species, notably f4ie Black Willow (S. nigra),

2228. Staminate catkin

of Salix discolor.

Natural size.

2229. Pistillate cat-

kin of Salix dis-

color. Natural size.

is an adaptation to facilitate naturally the distribution
of the species. Certain it is that twigs broken from
the tree by the wind are carried down streams and, be-
coming anchored in the muddy banks, grow there. It is

one of the most aggressive trees in occupying such
places.
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2230. White Willow on a stream, holding the bank

from washine. See Ko. 6.

The genus is represented by species in both conti-

nents. It is, however, much more abundant in north
temperate regions than in south. In the frigid regions
are several species. Salix arctlca and several allied

species are among the few woody plants extending
into extreme arctic regions. The arctic species are
among the most diminutive of woody plants. As one
goes south the species increase in size. Some of the
species of north temperate, tropical and south temperate
zones are large trees. The arborescent species all form
wood very rapidly. Specimens of White Willow which
may not be of great age look venerable from their great
thickness. The wood is light in weight and color, finely

and evenly porous. The wood has been extensively
used in the mauufacture of gunpowder. It has also

been used for many other purposes. Certain species
have for many years been extensively cultivated in Eu-
rope for materials with which to manufacture baskets.
S. viminalis appears to be the favorite species for this
purpose. Basket Willow is now extensively cultivated
in central New York, and considerable manufacturing
of this material is done there.
As ornamental trees the Willows present little variety.

The bright yellow catkins of some species are attractive
in spring. They are considerably used as "nurse trees"
for slower growing trees that require partial shade
while young. The red and yellow branches of certain
Willows are very bright and cheering in winter. The
weeping forms are very popular, but they are often
planted with little sense of fitness. The cultural re-
marks under Populus will apply to Willows.
Willows are rarely propagated from seed. The seeds

are very small and contain a green and short-lived
embryo. A very short exposure of the seeds to the air

will so dry them out that they will not germinate. The
safest way to secure seedlings is to plant the seeds
as soon as the capsule opens. Many hj^brids have
been described based on specimens found in nature that
presented characters intermediate between recognized
species. Artificial hybrids have also been made between
many species. The dioecious habit of the species seems
to facilitate cross-pollination, and it seems probable
that the intermediate forms so frequently met with and
designated in the monographs as varieties are natural
hybrids. Upwards of one hundred hybrid Willows
have been described as growing in Europe. Althougli
as many or even more species occur in America, fewer
hybrids have been detected here. The hybrids de-
scribed as growing in America are for the most part be-
tween native species and those introduced from Europe.
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2231. Same tree as in 2230, in summer dress.

alba, 6.

amygdaloides, 2.

annularis, 8.

argentea, 6.

argophylla, 11.

aitrantiaca, 7.

aurea, 'J, 8.

Babylonica, 8.

Eebbiana, 14.

blanda, 7.

Britzensis, 7.

Candida, 20.

Caprea, 12.

cordata, 22.

decipiens, 5.

discolor, 13.

dolorosa. 8.

elegantissima, 9.

Euphratiea,
falcata, 1.

Forhyana, 25.

INDEX.

fluviatilis, 10.

fragilis, 5.

Hindsiana, 11.

humilis, 15.

incana, 24.

interior, 10.

irrorata, 23.

Japouiea. 8.

Kilmaruock, 12.

laurifolia, 4.

lo)iffi.folia, 10.

hicida, 3.

multinervis, 12.

myrtilloides, 21.

nigra, 1.

palmcefolia, 12.

pendula, 1, 7, 8, 12
22, 25.

peutandra, 4.

petiolaris, 18, 24.

pui-purea, 25.

regalis, 6.

rigida, 22.

rosmainnifolia, 24.

rostrata, 14.

rubra, 10.

Russelliana, 5.

Salanaonii, 8.

sericea, 17.

Sieboldii, 9.

Sitchensis, 26.

splendens, 6,

Thurlow's, 9.

tricolor, 12.

tristis, 16.

viminalis, 19.

viridis, 5.

vitellina, 7.

Wisconsin Weep-
ing, 8.

. Scales of anient green, deciduoiis.

Mostly trees.

B. Stamens more than S.

c. Buds small I. nigra
2. amygdaloides

CC. Buds large: Ivs. very shiny
above 3. lueida

4. pentandra

=---.---j.„---,iii-:i,,r

2232. Old roadside trees of Salix alba.
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BB. Stamens 2 or S
c. Large trees. . 5. iragilis

6. alba
7. vitellina

8 Babylonica
9. elegantissima

cc. Shrubs .10. interior

11. argophylla
A. Scales of ament Ua 'k

aliove, per sis ten t.

Mostly shruhs.
B. -Stamens 2.

c. Capsules ha rtj. .12. Caprea
V.i. discolor
14. Bebbiana
1.5. humilis
16. tristis

17. sericea
18. petiolaris
19. viininalis
20. Candida

cc. Capstiles glabrous. 21. myrtilloides
22. cordata
23. irrorata
24. incana

BB. Stamen 1 25. purpurea
2G. Sitcbensis

1. nigra, Marshall. Black Willow. Fig.
2233. Tree, 30-40 ft. high: bark flaky, often
becoming shaggy : twigs brittle at base

;

buds small: Ivs. lanceolate, green, both sides
finely and evenly serrate : aments 1-2 in. long;
scales oblong, deciduous; stamens 3-6: ovary
ovate-conical, glabrous; style short but dis-

tinct. E. N. Amer. Var. Salcita, Pursh.
Ijvs. elongated, narrow and falcate. Var.
p6ndula is cult.

2. amygdaloldes, Andersson. Peach-leaf
WiLLCiw. Tree, 30-40 ft. high: bark longi-
tudinally furrowed, less inclined to be flaky:
Ivs. broader, glaucous beneath, on rather
long, compressed petioles : aments loosely
fld. : ovary lanceolate-conical ; style very
short. Central and western N. Amer.

3. Idcida, Muhl. Shrub or low, bushy tree,
6-15 ft. high: branches yellowisti brown and
highly polished : Ijuds large, flattened and
recurved at the apex: Ivs. large, broadly lan-
ceolate-acuminate, serrate, dark green, shin-
ing above: aments large, appearing with the
Ivs.; scale pale green, deciduotis ; stamens
4-5: ovary pedicelled, rather obtuse, glabrous.
E. N. Amer. —A beautiful plant, deserving of
more extensive cultivation.

4. pent&ndra, Linn. (S. laurifdlia, Hort. ).

Bay-leaf or Laurel-Leaf Willow. .Shrub
or small tree, 8-20 ft. high: branches chest-
nut color: Ivs. large, elliptic to broadly ob-
lanceolate, acuminate, shining and dark green
above, paler beneath; aments appearing after
many of the Ivs. are fully developed, not
conspicuous. Europe and Asia.

5. fr4gilis, Linn. (S. HnVZi's, Fries. S.Bus-
sellidna, Sm.). Brittle Willow. Pig. 2233.
Tree, 50-60 ft. high, excurrent in habit and
of very rapid growth: branches brown, ob-
liquely ascending: buds medium size, pointed:
Ivs. large, lanceolate, acuminate, glabrous or
slightly hairy when young, scarcely paler be-
neath, glandular serrate : aments appearing
with the Ivs. (the stammate ti-ee rare in

America), seldom bearing good seed, slender;
scales deciduous. Eu., N. Asia. Gn. 19, p.
517; 55, p. 89. — Frequently cultivated and
also growing spontaneously in many places.
A company of promoters induced many Amer-
ican farmers to plant hedges of this Willow
some fifty years ago. Many of these occur
now throughout the country, the trees being
40-50 feet high. A stake cut from a tree and
driven in tlie ground will soon establish it-

W

2233. Leaves of Wil-
lows (X K).

1. Salix petiolaris:
2. Candida;
3. purpurea;
4. myrtilloides;
5. nigra

;

6. fragilis.

self and grow into a tree. Var. decipiens>
Hoffm. Twigs yellow: buds black in winter:
Ivs. smaller and brighter green. Probably a
hybrid with another species.

6. Alba, Linn. White Willow. Pig. 2234;
also 2230-2. Large tree, with short and thick
trunk, not excurrent in habit : branches yel-
lowish brown : Ivs. ashy gray and silky
throughout, giving a white appearance to the
whole tree, 2-4 in. long, elliptical. Eu. Gn.
55, p. 87. — Heretofore associated with the
next species, from which it differs in color
of twigs and vesture and color of Ivs., as also
in its general habit. It is only occasionally
seen in America and has been known as 6".

alba, var. argentea. 8. splendens, Bray, and
S. regalis, Hort. These forms, not easily
distinguishable from one another, can be
readily distinguished from the following spe-
cies.

7. vitellina, Linn. (S. bldnda, Anderss.).
Yellow Willow. Becoming a very large and
venerable appearing tree, the rather short
trunk often 4 ft. or more in diam. It is often
pollarded. The crown is deliquescent and
rounded in outline. Branches yellow: Ivs.

silky-hairy when young, glabrous when ma-
ture, glaucous beneath, the whiteness inten-
sified after the Ivs. fall. Aments appearing
with the leaves. Abundant in E. N. Amer.
Mn. 8, p. 2i (erroneously as S. a?ia). — Dis-
playing many variations, the most obvious of
which are: Var. atirea, Salisb. (var. anran-
t'laeu, Hoit.), branches golden j'ellow, espe-
cially just bcfiire flic leaves appear in spring.
Var. Britzensis, Hurt., bark red. These as
well as other choice varieties are grafted. Var.
ptodula. S.H. 2:361, 371. Gn. 55, pp. 15, 22.

8. Babyldnica, Linn. {S. pendiila, Moeneh).
Napoleon's Willow. Fig. 2234. A tree of
weeping habit, 30-40 ft. higli, with long, slen-
der, olive-green branches ; buds small, acute:
Ivs. 2-0 in. long, attenuate at base and apex:
aments appearing with the Ivs., slender, the
pistillate green: capsule small, 1 in. long.
Gaucasus. Gn. 1, p. 371; 34, p. 527; 39, p.
72; 55, p. 92. S.H. 1:261. -Long known in
cultivation and often grown in cemeteries.
Several forms recognized, some of which
may be hybrids: Var. afirea, Hort., branches
golden yellow. Var. annularis, Forbes, Ivs.

twisted back so as to form a sort of ring.
Var. dolorosa, Rowen. Wisconsin Weeping
Willow. Lvs. glaucous beneath; hardy far-

tlier north. Var. Salamonii, Hort., more vigor-
ous and upright in habit, a form originating
in France. Gn. 55, p. 19. S.H. 2:373. S.
Salmouii of one catalogue is perhaps an error
for this. Var. Jap6nlca, Thunb., Ivs. more
decidedly toothed ; aments longer and looser.

9. elegantissima, Koch. Thurlow's Weep-
ing Willow. Tree with more spreading
habit and larger crown than -S'. Babylonica:
branches long and pendent, yellowish green,
sometimes blotched with brown: appears to

be more hardy than S. Babylonica. Japan.
Gn. 55, p.24. S.H. 2:363. B. Sieboldii,Hovt.,
is this species or is closely related.

10. interior, Rowlee {S. rubra. Rich, not
Huds. .S'. longifblia, Muhl., not Lam. S.
fluvidtiUs, Sargent and other recent authors
in part). Fig. 2234. Varying in stature from
a low shrub to a small tree, usually growing
along streams and lake shores: twigs smooth
and brown to densely tomentose and gray:
buds piano - convex, with an obtuse and
rounded apes, very small : lvs. nearly or quite

smooth, sparsely canescent to extremely ca-

nescent, sessile, linear-elliptical, remotely den-
tate, the teeth narrow, sometimes quite spin-

ulose: stipules conspicuous, ear-shaped, ob-

scurely denticulate, deciduous : aments of
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late spring on short lateral peduncles, which
bear 4-(> Ivs., those borne later in tlie season
on much longer leafy branches, very loosely
fld. : lis. fascicled in clusters of 2-5 on the
axis, a distinct interval between the fascicles,

first appearing in May and often bearing a
second set of aments in early summer; scales

usually glabrous or somewhat hairy toward
the base, narrowly oblong, yellowish, decid-
uous after flowering : filaments crisp hairy
below, smooth above : capsules sessile,

clothed when young with appressed silvery
hairs, becoming nearly smooth at maturity;
stigmas short, sessile. Central N. America.—
The pistillate ament, lax at anthesis, becomes
more so as the capsules mature, and by this
character the species can easily be distin-

guished from related species.

11. argophylla, Nuttall {S. longifdlia, var.
argophylla, Anderss. S. fluvldtilis, var. ar-
gophylla, Sargent. 6'. i/^incisidwa, Bentham).
Tree or large shrub, 12-18 ft. high, forming
dense thicliets but not growing in clumps:
branches nearly glabrous and exceedingly
tough : barls turning from brown to bright
yellow or orange ,iu.st before blooming, mak-
ing a thicket of it a most conspicuous ob-
ject: Ivs. narrowly lanceolate, closely sessile,
entirely or rarely minutely and remotelj'
denticulate, clothed equally on both sides
with an appressed , silky pubescence, which
more or less conceals the veins ; stipules
obsolete : scales oblong and obtuse in the
staminate aiuent, narrower and more acute in
the pistillate ; lower half of the filament
densely crispy hairy: capsule lanceolate, cov-
ered with straight appressed silky hairs,
closely sessile: stigmas sessile; mature cap-
sule often nearly glabrous. — Occasionally the
leaves remain upon the plant over winter,
the young shoots appearing in their axils in
spring. Ament surpassed in length by its

leafy peduncles; appearing in May in Ore-
gon and northern California and flowering in-
termittently all summer. This species is dis-
tinguished by its narrowly lanceolate, entire
leaves, obsolete stipules, small and rather
narrow aments, erose scales and hairy cap-
sules. S. argophj/Ua occurs on the Pacific
slope from southern California to British
Columbia. It is a western representative
of the long-leaved Willows. Not advertised,
but a beautiful species common along streams
and irrigation ditches.

12. Caprea, Linn. Goat Willow. Fig.
22.35. A small tree, 12-25 ft. high, with up-
right branches: Ivs. large, 2-5 in. long, 1-3
in. wide, rounded or subcordate at base, ru-
gose, very variable : aments appearing before
the Ivs., large and showy, especially the stam-
inate ones. Eu. Asia. —The typical form
often occurs in yards where it has sprouted
from the stock upon which the more popular
but scarcely more ornamental variety, pend-
ula, has been grafted. Var. p^ndula, Hort.
Kilmarnock Willow. Dwarfed form, grafted
on stock about 4 ft. high, and forming a
weeping shrub. Often planted in yards. <S'.

muUinlri'is is supposed to be a hybrid, and
probably belongs with S. Caprea. S. Caprea,
var. tricolor, Sort., is said by F. W. Kelsey
to be a round-headed tree, with "tricolored
foliage." <S. palmwfblia, Hort., is said by F.
W. Kelsey to be of vigorous growth, with
large, deep green Ivs. and reddish purple
young wood.

13. discolor, Muhl. Pussy Willow. Figs.
2228, 2229, 2234. A shrub or short-trunked
tree, 10-20 ft. high : buds very large and nearly
black: Ivs. smooth and bright green above,
whitish beneath, irregtilarly crenate-serrate:
aments appear early in spring, before the
IvSi, closely sessile, enveloped in long, silky
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12.

2234. Leaves of Wil-
lows (X %).

1. Salix alba;
8. Bahylonica;
9, interior

;

10. Bebhiana;
11. tristis ;

12. discolor.

hairs. E. N. Amer. — Worthy of more ex-
tended cultivation and thriving in dry ground.

14. Bebbiina, Sarg. {H. rostrdta, Rich.).
Pig. 2234. A small tree, 10-20 ft. high, with
short but distinct trunk : buds of medium
size, conical, brown : Ivs. dull green and
downy above, prominently veined and hairy
beneath: aments appearing with the Ivs., the
staminate beautiful golden when in flower;
scales narrow and shorter than the pedicels

;

capsules long rostrate. E. N. Amer. — Prefers
dry soil and can be used to good advantage
against walls and in rockeries.

15. hilmilia, Marsh. Prairie Willow. A
shrub, 3-8 ft. high, varying much in stature,
and in size and shape of Ivs.: branches
hairy: Ivs. oblanceolate to oblong, nearly en-
tire, more or less revolute: aments densely
and m,any-fld. E. N. Amer. — Grows in driest
situations.

10. tristis. Ait. Dwarf Willow. Fig.
2234. A diffuse shrub, 1-lK ft., with long
deep-set root : branches gray, slender: Ivs.

small, 1 in. long, linear - lanceolate, very
short-petioled: aments small and rather few-
fld.: stamens orange-red. E. N. Amer.

17. sericea, Marsh. Silky Willow. A
shrub usually 4-8 ft. high, diffusely spread-
ing from base : branches often reddish : buds
obtuse and rounded at apex, cylindrical : Ivs.

very silky beneath, sometimes becoming less
so at maturity: aments densely fld., appear-
ing with the Ivs.: stamens often orange-red;
capsules short-pedicelled. ovate-oblong, nearly
truncate at apex. Northeastern N. Amer.

18. petiomris, Sni., not Hort. Fig. 2233. A
low shrub, .3-5 ft. high : branches slender, the
whole plant much slenderer than S. sericea,
with which it frequently grows: buds smaller
and more pointed : Ivs. only slightly silky
when young, soon glabrous, more evidently
toothed: aments rather loosely fld. : capsules
rostrate and pointed, distinctly pedicelled.
Central and northeastern N. Amer. — S. petio-
laris of the trade is S. incana.

19. vimin^Iis, Linn. Osier Willow. A
shrub or small tree, 10-20 ft. high : branches
slender and straight: Ivs. linear-lanceolate,
beautifully silvery, 4-10 in. long; margins
revolute. entire: aments appearing before the
Ivs., golden yellow. Eu. Asia. — Most often
seen in plantations for basket material, for the
production of w^hich the plants are cut near
the ground every year. Willow culture in
experienced haiuls is often profitable. (For
details, see Simpson, Osier Culture, Bull. 19,

Div. of For., U. S. Dept. Agric. 1898.) This
species does not thrive in this country as well
as in Europe.

20. Candida, Fluegge. Hoary Willow. Fig.
2233. A shrub, 2-5 ft. high: young branches
hoary, becoming smooth and red with age

:

buds reddish, rounded at tlie apex: Ivs. lan-
ceolate or linear-lanceolate, 2-4 in. long, dark
green and wrinkled above, covered below
with dense white tomentum, revolute: aments
sessile, appearing before the Ivs. ; staminate
of reddish capsule densely white woolly, with
red style and stigmas. N. Amer.— This spe-
cies hybridizes freely with 5. cordata, and
several natural hybrids have been described.

21. myrtilloides, Linn. Fig. 2233. A shrub,
2-5 ft. high, with rather slender brown twigs:
Ivs. oblong or elliptic-obovate, usually obtuse
at both ends, entire and smooth, reticulate-
veined : aments rather few-fld. : capsules red-
dish, glabrous. N. E. N. Amer. and Eu. Usu-
ally grows in cold peat bogs. — Probably not
in cult. The plant sold under this name is

probably some form of S. purpurea, which
5'. myrtilloides closely resembles in general
appearance.
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22. cordita, Miihl. {S. rigida, Muhl.). Heart-
leaved Willow. Fig. 2236. A large shrub or small
tree, 10-30 ft. high; branches stout: buds large, flat-

tened against the branch : Ivs. oblong-lanceolate, green
on both sides, finely serrate, glabrous and rather rigid

at maturity: aments rather slender, appearing with the
Ivs. : capsules glabrous, greenish or brownish. N.

2135. Staminate catkins of Qoat Willow—Salix Caprea (X

Amer. — This is a variable species and undoubtedly some
of the forms included in it are hybrids; several sup-
posed natural hybrids have been described. Var. p6n-
dula, Hort., is a decumbent form.

23. irror&ta, Anders. Colorado Willow. A dense
diffuse shrub, 8-12 ft. high : branches stout, covered
with a white bloom: buds large: Ivs. linear-lanceolate,
3-4 in. long, ^ in. wide, green above, gbaucous beneath,
undiilate serrate: aments all appearing before the Ivs.,

sessile, very densely lid. ; staminate golden yellow: cap-
sule glabrous, nearly sessile. Eocky Mts.

24. inc^na, Schrank. (S. petioldris and S. rosmarini-
fdlia of Amer. gardeners, but not of botanists). Shrub
or small round-topped tree, with long, slender branches

:

Ivs. linear, revolute, 2-5 in. long, very narrow, green
above, white-tomentose beneath: aments long and slen-
der, appearing with the Ivs.: capsule glabrous: fila-

ments of stamens more or less connate. Eu. — This spe-
cies is grafted upon hardy stock {S. Caprea) when sold
from nurseries.

25. purpurea, Linn. {S. Forhijdna, Sm. Vetrix pur-
vurea, Rafin.). Purple Osier. Pig. 2233. A shrub
or small tree, spreading at base, with long, flexible
branches: Ivs. oblanceolate serrulate, glabrous, veiny,
3-6 in. long, often appearing opposite: aments sessile,

slender
;

pistillate recurved ; scales
purple; stamen one; capsules small,
ovate. Eu. — Planted as an ornamental
shrub and escaped in many places.
Also grown as a basket Willow. Var.
p6ndula. Branches pendent. Gng.
4:243.

26. Sltch6nsis, Sans. Sitka Wil-
low. A shrub, 10-12 ft. high and
more: Ivs. obovate, glabrous, clothed
beneath with silky hairs which have
a beautiful satiny luster: aments ap-
pearing with Ivs., long, cylindrical
and graceful, also satiny. This Wil-
low, which, so far as the writer
knows, has not been used as an orna-
mental plant, is one that would be at

once novel and beautiful. —The char-
acteristic lustre of the leaves is pre-
served in plants in cultivation. N.W.
N. Amer. -w. W. Eowlee.

SALLOW. Salix Caprea.
2236. Leaves of Sa-

lix cordata, show-
ins: stipules.

(X J/.J.)
SALMON BEKKY. Bubus spec-

tahilis. ^ee also AJaska.

SALPICHEOA (Greek, tube and skin; in reference to

the form and textureof the flower). Syn., SalpicJiroma

.

Solandcem. About 10 species. Natives of extra-tropical

regions, mostly American herbs or shrubs. Lvs. often
small, entire, long-petioled: fls. white or yellow, 2-3 in.

long (section Eusalpichroa) or only about Kin. long

(section Perizoma); calyx tubular or short, 5-cleft or
parted, the lobes linear; corolla tubular or urn-shaped,
without a crown in the throat; lobes 5, acute, often
short, induplicate-valvate: berry ovoid or oblong, 2-

celled; seeds numerous, compressed.
Krelage says of the species described below; "This

plant is neither beautiful nor interesting, but it has the
advantage of beiug an exceedingly
rapid climber, covering walls with-
in one season with a thick mass
of foliage." Franceschi says the
small white berries are sold every-
where in Paraguay as "cock's
eggs."

rhomboidea, Miers (Salpichrdma
rJiomboldeitm, Miers). A half-hardy
climber, somewhat woody, with
green, flexuous branches: lvs.

ovate-rhomboid: fls. small, usually
less than % in. long, solitary, nod-
ding, white ; corolla short, con-
stricted at the middle and at the
throat, and bearing on the inside
a fleshy, woolly ring; berry ovate-

oblong, yellowish or white, edible, but of poor flavor.

Argentine Eepublic. G.C. III. 24:450. E.H. 1897:531.
Gn. 35, p. 367. — The plant appears to be offered as
Withania origanifolia. Cult, in S. California.

F. W. Barclay.
SALFICHBoMA. See Salpichroa.

SALPIGL6SSIS (Greek, tube and tongue; alluding to
the form of the corolla and the appearance of the style).

Sotandcew. A genus of possibly 2 or 3 species of
annual or biennial plants, natives of Chile. The only
species in cult, is S. sinuata, which was formerly
divided into about 6 species mainly on the color of the
flowers. S. sinuata has greatly improved in size of
flowers and range of color until it is at the present time
amongst our very finest half-hardy annuals. Plants
about 18 in. high, covered with short glandular hairs:
lvs. entire, wavy-margined, dentate or pinnatifld: fls.

No. 12.

2237. Salpiglossis sinuata (XK).

long-stemmed, large, funnel-shaped, ranging in color

from various shades of purple and blue through nu-
merous reds and yellows to creamy white, and usuall7
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beautifully marbled and penciled with several colors.
Calyx tubular, 5-cleft: corolla funnelt'orm, widely bell

shaped at the throat; lobes 5, plicate, emargiuate:
stamens 4, didynamous: capsule oblong or ovoid; valves
2-cIeft.

The varieties of Salpiglossis require the general
treatment given half-hardy annuals. They prefer a
deep, light rich soil not given to sadden extremes of
moisture and dryness. The seeds may be sown indoors
by the middle of March, or later, or may be sown out-
doors in early spring. Care must be taken that the
early sown plants do not become stunted before being
planted out. They bloom for several weeks in late

summer. The flowers are useful for cutting and last

well in water. The plant is also excellent as a green-
house annual for late winter bloom. Seeds for this pur-
pose may be sown in late summer.

sinu^ta, Ruiz and Pav. {S. varidhiUs, Hort. S. liy-

hrida, Hort. S. qrandifUra, Hort.). Fig. 2%il. Hardy
annual, 1-2 ft. high, suberect, branched, sticky-pubes-
cent, with ris. 2 in. long and wide, ranging from straw-
color and yellow through scarlet nearly to blue, with
great variation in venation, and markings: lower Ivs.

petiolate, elliptic-oblong, wavy-toothed or pinnately cut:
upper Ivs. more nearly entire: bracts sessile, entire.
Vars. aziirea, aurea, coccinea, pumila, nana are offered.

V.23:129. Uu. 29. p. lOG; 40, p. 75. R.H. 1849:301. Var.
superbisaima has a more columnar manner of growth
with a thick, unbranched stem. G.C. HI. 22:303. A.G.
18:860. P_ "w. Barclay.

SALPfNGA {Salpinx, trumpet; referring to the shape
of the calyx). MelastomAcew. Here belongs the dwarf
stove foliage plant known to the trade as Bertolonia
margarifacea. The Ivs. are large, heart-shaped, metal-
lic green above, with lines of small white dots running
from the base to the apex as do also the 5 prominent
ribs; the lower surface is a dull but rich crimson. For
culture, and botany of allied genera, see Bertolonia.
Fls. 5-merous: calyx tube 10-ribbed, limb with 5 ob-

scure or elongated lobes:
stamens 10, opening by a
single pore at the apex.

margarit^cea, T r i a n a .

( Bertolonia marr/aritdcea,
RuU. Graresid guttata, var.

imtrgdritavea, Nicholson).
Tender perennial herb: stem
IK to Sin, long,unbranched:
fls. pedicelled, in dichotom-
oiis cymes, white or rosy
white. Brazil. F.S. 10:1697.

W. M.
SALSAFY is the spelling

preferred in England; Sal-

sify in America.

SALSIFY (formerly some-
times spelled salsafy) is

Tragopogon porrifoHus, one
of the compositae. Fig.
2238. It is a garden escu-
lent, being grown for the
fleshy root. This root has
the flavor of oysters, hence
the plant is sometimes called
Vegetable Oyster and
Oyster Plant. Salsify is

perfectly hardy. The seeds
(which are really fruits} are
sown in early spi'ing, about
as soon as the soil can be
prepared, in drills where the
plants are to stand. The
drills may be 2-3 ft. apart,

if tilled by light horse tools, or half that distance
if tilled only by hand. In the rows, the plants are
thinned to stand 2-5 in. apart. The plant requires the
entire season, in the North, in which to grow. The
roots may be allowed to remain in the ground until
spring, for freezing does not harm them. In fact, they
are usually better for being left in the ground, because

they do not shrivel and become tough as they often do
in storage. If they are kept cool and moist in storage,
however, the quality is as good as when the roots

2238. Salsify or veeetable

oyster (X H).

2239. Plant of Russian thistle.

remain in the ground. At least a part of the crop
should be stored, in order that the table or the market
may be siipplied during winter and early spring.

Salsify is biennial. The second spring, a strong
stalk 2-3 ft. tall is sent up from the crown of the root,

and in spring or early summer an abundance of light
purple flower-heads are produced. The flowers, or
heads, close about noon. The leaves are long linear
and grass-like. The roots are small, well-grown speci-
mens being about 1 ft. long and unbranched, and about
2 inches in diameter at the top. The skin is grayish
white. Salsify is easy to grow,
and it has no serious pests. It

is a vegetable of secondary im-
portance commercially, although
it should be in every home gar-
den, particularly in the North,
where it thrives best. Eight to
ten lbs. of seed is sown to the
acre. There are few varieties,
and these have no marked char-
acteristics except in size. The
Mammoth Sandwich Island and
Improved French are probably
the best varieties. Salsify is na-
tive to southern Europe. In
some places it has escaped as a
weed. See Tragopogon.
Black Salsify is Scorzonera;

Spanish Salsify is Scolymus.

L. H. B.

SALSOLA KALI, var. TrEtgus,
is the Russian Thistle. Figs,
2239, 2240. Some of the bulletins
devoted wholly or largely to this

weed are Calif. 107, Col. 28, Iowa
20 and 33, New Mex. 10. Min...

33, Ohio 55, Wis. 37, 39. See also
the following publications of U.
S. Dept. of Agric. : Farmer's Bul-
letin 10, Bulletin 15, Div. of Bot-
any; also Essay 8, "Survival of
the Unlike." In the unoccupied

'""

lands of the upper Mississippi
valley, the Russian Thistle has
covered great areas, and it has
spread eastward along the rail-

roads. With good tillage and
short rotations of crops, little

need be feared from the pest.

SALTBUSHES are plants
recommended for alkali lands,
belonging to the family Cheno-
podidcecw and mostly to the genus
Atriplex, which see. Used for
forage in the dry regions. The
introduction of the Australian
Saltbush {Atriplex semibaccata) 2240. Sprie of Russian
has been a great event in the thistle. Nat. size.
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prog:ress of agriculture in the arid regions. Farmeis'
Bulletin No. 108, U. 8. Dept. of Agriculture, gives 19
pages of information about Saltbushes.

SALT-GRASS. DistichUs.

SALT TREE. Halimodendron argenteum.

SALVIA (Latin, to keep safe or liealthy; referring to
t'l.e medicinal properties of the common Sage). Labi-
cice. Sage. A genus of about G5U species of herbs,
subshrubs and shrubs, hardy and tender, including
Sage, Clary, Scarlet Salvia and many other interesting
plants. Salvia is by far the largest of the 13(3 genera of
Labiatje described by Beurham and Hooker, and is char-
acterized by certain peculiarities of the stamens that are
connected with the cross-pollination of the fls. by in-

sects. It has been well said that the structure of the
flower in Salvia is as complicated and specialized as iu

any orchid. Some idea of this structure
may be gained from Fig. 22-41. The
bodies shown at 1 and 2 are the two fer-

tile anthers, or rather anther cells. The
points 3 and 4 indicate places where
other anther cells might be expected. In
some species of Salvia the points 3 and
4 are occupied by pollen-bearing anther
cells; in others by sterile cells. The
body Gonuecting 1 and 4 is not the fila-

ment, but the ''connective," the filament
being the smaller body which joins the
connective to the corolla. The extra-
ordinary length (or rather width) of the
connective is one of the main generic
characters of Salvia. In ordinary flow-
ers the connective is a mere thread, a
linear extension of the filament, and
barely separates the two anther cells.

2241. Section of ^^ Salvia the anther cells are forced
a flower of apart to an exceptional distance, and in
Salvia sDlen- many cases 2 of the cells are obliterated

or devoid of pollen.
Within the generic limits of Salvia

the variation is astonishing. The color
of the fls. ranges from scarlet through

purple and violet to azure-blue, white and even pale
yellow, but there seems to be no good pure yel-

low. Fig. 2243 indicates something of tbe range in

form of corolla and calyx. Some flowers gape wide
open, others are nearly tubular. In some the upper
lip is longer than the lower, iu other cases the lower
lip is longer than the upper. The lower lip is always
3-lobed, but frequently it does not appear to be so, for
the lateral lobes are much reduced while the midlobe
is greatly enlarged, often deeply lobed, and becomes
tbe showy part of the flower. The calyx is small and.
green in some, large, colored and showy in others. In
many cases, as >S'. leuc.antha, the corolla and calyx are
of different colors. The bracts range from minute and
deciduous to a larger size and more attractive color than
the tis. There are usually about 6 fls. in a whorl, some-
times 2, sometimes many. In spite of these and many
other wide variations, few attempts have been made to
split lip Salvia into many genera, presumably from the
feeling that the structure of the stamens makes the
Salvias a natural, not an artificial group.
Three Salvias are cultivated for their leaves, which

are used in seasoning and also in medicine. These are
the Common Sage, S. officinalis-^ Clary, S. Sclarea;
and S. Hormimim. For the commercial cultivatiou of
Sage, see Sage.

Clary is a perennial plant, but is cultivated as an
annual or biennial. The plants run to seed the second
year, after which it is better to pull up the old plants.
The seed may be sown in spring, in drills 12-20 in.

apart or in a seed bed, from which the seedlings are
pricked out in May. In August the first leaves may
be gathered and the plants will continue to yield until
June or July of the following year.

Clary '{5. Sclarea) and its near relative. Salvia Hcr-
Tyiinuni, are plants of exceptional interest. They are
cultivated for their culinary and medicinal value and
also for ornament, but their ornamental value lies not

dens {X 1).

Showing struc
ture of stamens

in the fls. {which are usually insignificant) but in the
colored bracts or floral Ivs. at the tops of the branches.
The various varieties are known as the Purple-top
Clary, Red-top Clary or White-top Clary; also Red
Sage and Purple Sage. The two ^species {S. Sclarea
and Hormitiiim) seem to be much confused in our cata-
logues, but the plants may be separated by the follow-
ing characters: the upper lip of the calyx is 3-toothed
in 6'. Sclarea, and truncate in Horminum\ the upper
lip of the corolla is sickle-shaped and compressed in
Sclarea, but straightish and concave in Hormitvum. Ac-
cording to DeCandolle both of these species have large
and showy floral leaves. It is to be inferred from
Voss' treatment of the two species (in Vilmorin's Blu-
mengiirtnerei) that A', fformitinm is the species chiefly
cult, for the showy floral leaves, while the name " Clary "

should be restricted to .S\ Sclarea. There is another
odd feature about the floral leaves of both species. The
red, white or purple tops seem to be composed of sterile
Ivs., i. e., they do not inclose any whorls of flowers,
while the large bracts under the whorls of flowers are
green. However, DeCandolle refers to *S'. Sclarea two
pictures in B.M. and B.R. where the situation is re-

versed, i. e., the showy colored parts are the bracts un-
der the whorls of flowers and there are no sterile bracts
at the top. Moreover, the flowers in the cases just cited
are anything but insignificant, being fully an inch
long.

Among the Salvias cultivated for ornament there are
two large cultural groups, the hardy and the tender.
The hardy species are mostly border plants, blooming
in spring and early summer. The tender species are
generally used for summer bedding, sometimes for con-
servatory decoration in winter. Many of them bloom in
summer and late fall, especially when thej' are treated
as half-hardy annuals.
As regards color of flowers there are also two impor-

. taut groups, the scarlet-flowered, and the kinds with
blue, purple, violet, white or variegated flowers. Of
the scarlet kinds S. splevclens is the most called
for; of the blue-flowered kinds, S. patens is the most
popular of the bedding class, and S. pratensis the
most popular of the hardy class. S. patens probably
has the largest fls. of any of the blue-fld. kinds in
cultivation.

The most widely used of all Salvias cultivated for
ornament is Salvia splendens, or Scarlet Sage. This is

one of the most brilliant red-flowered bedding plants in
cultivation. It is generally grown in large masses. It

does best in full sunshine, but may be used in shady
places to light up dark woody recesses. It should have
a dark background of some kind by way of contrast.
A well-managed mass of Scarlet Sage may be main-
tained in full splendor from the middle of July to frost.

It is propagated by either cuttings or seed. It is rather
troublesome to keep cuttings or plants over winter, as
they are particularly liable to attacks of aphis and red
spider. It is, therefore, important to get seed of an
early-blooming variety of compact liabit, and to sow the
seed early indoors or in a frame in time to get good
plants to set outdoors in May. A good raceme is over
a foot long, with 30 or more fls. in a raceme, and 2-6 fis.

in a whorl, each flower being 2 in. or more long. Some
varieties have erect racemes, others pendulous, and
there are white varieties, together with some inter-

mediate colors. A poorly managed bed of Scarlet Sage
gives a few flowers in September and is cut off in a
short time by frost. Wet seasons delay the bloom,
and if the soil is too rich in nitrogen the plants will

make too much growth and the fls. will be late and rela-

tively few. The same principles of cultivation apply to

other tender Salvias used for bedding. Florists some-
times lift a few plants of Scarlet Sage before frost, pot
them and find that they make attractive plants imder
glass for a month or two. One advantage that Salvia
splendens has over many other red-fid. Salvias is that
its calyx is as brilliant scarlet as the corolla.

Special attention is called to the supplementary list,

nearly every species of which is distinct at first sight
and seems worthy of cultivation. There are many
showy, bright red-flowered Salvias which seem to be not
cult, in America. The following are amongst the most
desirable and are described in the supplementary list.
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S. Boliviana, con ferti flora, ehfjans, f/esn&nefoUa, leon-

uroides, rnhescens, strictiflora.

Salvia was monographed iu 1848 by Bentham in DC.
Prod, vol. 12. and an index to the 407 species therein
described is found in Buek's "Genera, Species et

Synonyma," etc., pars iii. In 1876, Hemsley gave an
account in The Garden {!l:4liU~4;U) of Go species which
had been in cultivation up to that time. See also "A
Synopsis of the Mexican and Central American Species
of Salvia,'' by M. L. Fernald (Proc. Am. Acad. Arts
Sei., vol. 3.5, "1900, and Contrib. Gray Herb. Harvard
Univ. N. S. No. 19). In the work just cited 209 species
are described and there is an elaborate key.

2242. Salvia splendcns (X /o)- No. 2.

SUMMARY OF SUBGENERA AND SECTIONS.

Subgenus I. Salvia Proper. Corolla ivitli a hairy
ring inside: anterior portion of the connective di-
rected oufivards, bearing an anther cell which is

rarely pollen-hearing. All Old World species.

Section 1. Ehspliace. Shrubs or subshrubs, rarely
herbs. Teeth of the calyx scarcely enlarged iu fruit:
posterior lip of the corolla erect, straightish, concave.
Includes officinalis.

Section 2, Mymendsphace. Like Section 1, but the
lobes of the calyx enlarged in fruit, membranaceous and
veiny; posterior lip of tlie corolht straiglit in the ori-

ental species, sickle-shaped in the South African. No
species cult, in America.

Section 3. Drytndsphace, Herbs, usually tall and
glutinous: teeth of calyx scarcely enlarged in fniit:
posterior lip of the corolla falcate, compressed. In-
cludes hians.

Subgenus II. Sclarea. Corolla with no hairy ring
inside: anterior portion of the connective deflexed,
abruptly dilated, connected at the callous extremity.
All Old World, herbaceous species.

Section 4. Hormlnum. Posterior lip of calyx trun-
cate, the teeth small and remote: postei'ior lip of
corolla straight, concave. Includes Horminum.

Section 5. JEtliidpsis, Posterior lip of calyx 3-

toothed: posterior lip of corolla falcate, compressed.
Includes argentea and Sclarea.

Section 6. PlethiSspJiace. Calyx ovoid (instead of
bell-shaped or tubular, as in the two preceding sections)

:

posterior lip of calyx concave, 2-grooved, teeth 3, very
short and connivent: posterior lip of corolla straight or
falcate, concave or compressed. Includes bicolor, pra-
tensis aud sylvestris.

Subgenus III. Calosphace. Corolla, with no hairy
ring inside hut sometimes with 2 teeth near the base:
anterior portion of the connective deflexed, linear^
longitudinally connate or closely app7'oximate, often
somewhat dilated, rarely bearing an abortive anther
cell. All American species.

Section 7. Cal6sphace, By far the largest section,
characterized as above, and within these limits, im-
mensely variable. Over 250 species, including azurea,
cacaliaefolia, coccinea, farinacea, fulgens. involucrata,
lanceolata, leucantha, patens, Sessei and splendens.

Subgenus IV". Leonia. Corolla with a hairy ring in-
side: anterior portion of connective sometimes di-

rected outivard and bearing either a fertile or sterile

anther cell, sometimes deflexed and acute, rarely
reduced to a short tooth.

Section 8, JSchindspliace, Bracts imbricated, spi-

nescent: posterior lip of calyx 3-toothed: connective
bearing a perfect anther cell on the posterior side.

Includes carduacea.

Section 9. PycnSsphace. Bracts imbricated, not
spinescent. Otherwise as stated in Section S. Includes
Columbarise.

Section 10. Heter6sphace. Bracts deciduous: pos-
terior lip of calyx truncate: connective bearing a per-
fect anther cell on posterior side. Includes lyrata.

Section 11, Notidspliace. Bracts small or minute:
posterior lip of coi'olla entire or with 3 minute conni-
vent teeth. Includes no species cult, iu America.

Section 12, Semisphace. Bracts small: posterior
lip of calyx 3-toothed : connective somewhat continuous
with the "filament and produced into a very short tooth.

Includes verticillata.

alba, 15, 24. 27.

albiflora, 10, 24.

argentea, 18.

atroviolacea, 24.

aurea, 10.

azTu-ea. 22.

Bethelli. 20.

bieolor, 19.

Bluebeard, 15.

Bruauti, 2.

cacaliEet'olia, 28.

carduacea, 8.

coccinea, 5.

ColumbariEe, 9.

corapacta, 2.

crispa, 10.

Descliampsiana, '

fariuacea, 16.

fulgens,4.
grandiflora, 2, 22.

Greggii, 1.

INDEX.

hians, 13.

Horminum, 1,5.

Hoveyi, 21.

i:mthina, 21.

icterina, 10.

Issanehoii, 2.

involucrata, 20.

lactea, 5,

lanceolata, 26.

latifolia, 10.

leucantha, 17.

lyrata, 12.

Milled, 10.

officinalis, 10.

patens, 27.

Pitcheri, 22.

porphyrantha, 6.

porphyrata, 6.

pratensis, 24.

Pseudocoeeinea. 5.

piirpurascen.s, 10.

Rcemeriana, G.

Roezli, 7.

mbiciinda. 24.

rubra, 15.

rutilans, 3.

salicifoha, 10.

Sclarea, 14.

Sessei, 7.

Soucheti, 2.

spelmina, 25.

Spiehnanni, 25.

splendens, 2.

sturnina, 10.

sylvestris, 23.

tenuior, 10.

tricolor, 10.

variegata, 24.

Verbeuaea, 25.

verticillata, 11.

\iolacea, 15.

vulgaris, 15.
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KEY TO SPECIES.
(Based on garden characters.)

A. Color of corolla vivid red,ivithont a
trace of purple.

B. Tube of corolla neutral colored:
lower lip showy 1. Greggii

BB. Tube ofcorolla as bright as the lips.

c. Upper lip eonspieuoitsly lonqer
than the lower.

D. Base of Ivs. not cordate.
E. Calyx vivid red 2. splendens

KE. Calyx green 3. rutilans
DD. Base of Ivs. cordate 4. iulgena

CC. Cpper lip much or little shorter.
D. Base of Ivs. cordate: bracts

usually found at base of
whorls.

E. Lower lip twice as long as
upper 5. coccinea

EE. Bower lip a trifle lo)t(/er

than upper 6. Eoemeriana
DD. Base of ivs. not cordate: bracts

minute, deciduous 7. Sessei
AA. Color of corolla blue, violet, purple

or white.
B. Corolla with a hairy ring inside,

c. Foliage thistle -like, prickly:
fls. fringed 8. carduacea

CC. Foliage not thistle-like: fls. not
fringed.

D. Length of corolla scarcely
greater than that of calyx.. . 9. ColumbaTise

DD. Length of corolla conspicu-
ously greater than that of
calyx.

E. Wliorls 10-iO-fld.

F. Lvs. entire 10. officinalis

PF. Lvs. lyrate ] 1, verticillata
EE. Whorls about 6-fld.

F. Lvs. lyrate 12. lyrata
FF. Lvs. sagittate 13. Mans

BB. Corolla without a hai^'if ring inside.
c. Branches often topped with

showy-colored floral lvs.

D. Upper lip of calyx S-toothed:
upper lip of corolla falcate,
compressed 14. Sclarea

DD. Upper lip of calyx truncate:
upper lip of corolla slraight-
ish, concave 1.5. Horminum

CC. Branches not topped with showy

-

colored floral lvs.

D. Whorls many-fid. {about IS) .16. farinacea
DD. Whorls about 6-fld. (in jYos.

IS and '2S sometimes 10-fld.).

E. Color of calyx purple, of
corolla white 17. leucantha

EE. Color of calyx and corolla
not as in b.

F. Upperlip of corolla differ-

ent in color from lower,
G. The upper lip white ...18. argentea

GG. The xipper lip blue 19. bicolor
PF. Upper lip of corolla not

different in color from
lower,

G. Fls. bright purplish
red 20. involucrata

GG. Fls. notbright purplish
red.

H. Calyx purple 21. ianthina
HH. Calyx green.

I. Bracts awl-shaped .22. azurea
11. Bracts ovate or

wider.
3. Stem i>anicled

above 23. sylvestris
1J. Stem sparingly

branched.
K. Boot often tuber-

ous 24. pratensis
KK. Root not tuber-

ous 2,5. Verbenaca

DDD. Whorls ahnut '2-fld.

E. Duration uunnal 20. lanceolata
EE. Duration perennial.

F. Lvs. entire 27. patens
FF. Lvs. crenate 2s. cacaliaeJolia

1. Grtggii, Graj-. Eeadily di.stinguished from the
common red-fld. kinds bj- the fact that only the lower
lip is showy. This is carmine, and the rest of the co-
rolla dull purplish. The foliage also makes it highly
distinct. Though a native of Texas and Mexico it is

offered by several dealers in hardy border plants. John
Saul considered it "nearly hardy " at Washington, D.C.
Shrub, 3 ft. high: lvs. linear-oblong, obtuse, narrowed
at base: racemes 2-3 in. long, 0-8-fld. : upper lip short;
lower lip witli the large middle lobe 2-lobed and 2 small,
roundish lateral lobes. B.M. 6812. — Section 7.

2. splendens, Ker-Gawl. Scarlet Sage. Figs. 2241,
2242. The most popular of all red-fld. Salvias. Tender
perennial herb from Brazil, 2-3 ft. high, with scarlet
fls. 2 in. or more long, borne in terminal pyramidal ra-
cemes 6 in. or more long, with 2-6 fls. in a whorl and 30
or more fls. iu a raceme. Lvs. ovate, acuminate, serrate:
calyx scarlet, large, loose, plaited; corolla tubular; up-
per lip undivided; lower lip 3-Iobed. the lateral lobes
much narrower and reflexed. B.R. 8 :687. — Var. Bni&nti,
Hort., int. before 1880, was an improvement over pre-
vious forms in having dwarfer and more compact habit,
with brighter and more numerous flowers. G.C. II.

14:781; III. 6:653. Gn. 21:336 (good picture). A.F.
5:331. Other trade names are vars. compacta, comp&cta
er6cta, grandiflora, grandiflora erecta and grandiilora
p6ndula. Also a form with golden foliage is cult, and
one or more spotted with yellow. iS'. ijrundiflbra and
nana are true botanical species which are probably no-
where in cult., and these names in the trade mostly
refer to varieties of S. splendens. Var. Souch^ti,
Planch. {S. Souche'ti, Hort.), introduced about 1856, was
considered to differ from the type in having more com-
pact habit and fls. more numerous, more erect and more
brilliant. F.S. 11:1154. The prevalent idea that this
name is referable to S. Bcezli is probably due to a hasty
reading of F.S. 14, p. 32. A white-fld. form is known to
the trade as S. Soucheti alba. For *S'. Hoveyi, consult
iS. ianthina. Var. Issdnchou, Hort., has rosy w^hite co-
rolla, calices veined red, and red anthers. l.H. 28:432
(as S. Brasilihisis, var. Issanchou), v^here the calyx
is bright yellow, striped red. Gn. 21:336. There are
about a dozen varieties with personal names. Section 7.

3. rttilans, Carr. A plant of unknown habitat which
is probably a horticultural form of S. splendens, differ-

ing in having a small green calyx, whorls nearly
always 2-fld., and inflorescence axillary as well as ter-

minal and panicled instead of merely racemose. R.H.
1873:250. -The plant figured in G.C. II. 15:117 as S. ru-
tilans has an unbranched raceme, with 6-fld. whorls
and small calyx. Offered as late as 1893 by John Saul.

4. fiilgens, Cav. Cardinal Salvia. Mexican Red
Salvia. Dili'ers from S. splendens in the darker red of
the fls., the cordate lvs., and the calyx, wbicli is dull
colored and conspicuously striate but hardly "colored";
also the 3 lobes of the lower lip seem to be all about the
same size and lying in the same plane instead of hav-
ing the lateral ones reflexed. Jlexican shrub or herb,
3 ft. high: lvs. ovate, cordate, somewhat acute, not acu-
minate. B.R. 16:1356.—This name seems not to be ad-
vertised in America to-day, but in 1886 Gray stated that
S. splendens and S. fulgens were the two common red-
fld. kinds in cult. Section 7.

5. coccinea, Linn. This name is said to be loosely
used in trade catalogues for ,§. splendens, and it is

doubtful whether the true *S. coccinea is in cult. Per-
ennial or annual, 2 ft. high: lvs. cordate: fls. deep scar-
let, 1 in. or less long; calyx slightly reddish, lower lip

twice as long as upper, the middle lobe very large and
2-lobed. Trop. America; also S. C. to Pla. and Tex.
Var. Mctea, Hort., is advertised. Section 7.

Var. Pseudo - coccinea, Gray (S. Pseudo-coccinea,
Jacq.),is a fall variety which is hirsute on stem and
petioles, instead of glabrate. B.M. 2864.

6. Kcemeriana, Scheele (S. porphyrdntha, Decaisne.
S.porphyrflta.Hook.). Perennial, 1-2 ft. high: lvs. cor-
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date: fls. scarlet, 1 in. or more long'; calyx purplish or

reddish towards tips; lower lip a triHe longer than the
upper, the middle lobe large and 2-cIeft. Tex., Mex. R.
H. 1854:301. B.M. 4939. F.S. 11:1080. - Considered
hardy by Thorburn. Section 10.

7. S6ssei, Benth. {S. Bmzlii, Sclieidw.). Fig. 2243.

Remarkable for its large fls. (2 in. long), with boldly
deflexed lower lip, which is not 3-lobed but merely 2-

cut at apex; also remarkable for the large, loose calyx,

flushed with brick-red towards apex. Mexican sub-
shrub: h's. ovate, serrate, not cordate. F.S. 14:1407.

8. carduicea, Benth. Fig.
2243. Unique among Salvias for
its thistle -like foliage and
fringed fls. The Ivs. and the
large conspicuoits bracts are
very prickly and the lilac-

colored fls. much cut, the
fringes of the lower lip being
more numerous and deeper.
Tender perennial from Calif.,

1-1}.^ ft. high, very woolly: Ivs.

all radical, densely woolly be-
neath. B. M. 4874. G. C. II.

19:56.-Ofl:ered by Calif, collec-

tors and lately by eastern seeds-
men. Section 8.

9. C olumbS,riaB, Benth. A
common Californian annual
hardly worth cult, for ornament,
the blue fls. being about % in.

across and not as long as the
bracts. Height 9 in.-2 ft. : Ivs.

few,wrinkled, radical ones long-
stalked, oblong, pinnatifid or
bipinnatifld ; divisions obtuse.
B.M. 6595 (fls. lilac).- Offered
by Orcutt.

10. officinalis, Linn. Sage.
Woolly white, south European
subshrub, varying greatly in breadth and wooUiuess
of Ivs.: fls. purple, blue or white, large or small :

whorls few, dense, 10-20-fld. — The form commonly
cultivated as a kitchen herb is var. tentiior, Alef.,

with blue fls. and Ivs. 3-4 tijnes as long as broad.
Other forms are: var. albiJldra, Alef., with white fls.

and Ivs. 3^ times as long as broad; var. salicifdlia,

Alef., with Ivs. 4-7 times as long as broad; var. lati-

Idlia, Alef., with Ivs. twice as long as broad; var.

crispa, Alef., with crisped and variegated foliage; var.

sturnlna, Alef., Ivs. green and white; var. ieterina,

Alef., Ivs. green and gold; var. purpurascens, Alef.,

with somewhat reddish foliage which is said to have
the strongest and pleasantest taste, and is preferred
in England for kitchen use; var. Milleri, Alef., with
Ivs. somewhat red and spotted; var. aurea, Hort., with
golden yellow foliage and compact habit; var. tricolor,

Vilraorin [S. tricolor^ Hort., not Lem.), with Ivs. of
three colors, gray-green, yellowish white and pink, be-
coming rosy or deep red. Section 1.

11. vertioill5,ta, Linn. Perennial herb from southern
Europe and western Asia, with Ivs. like a dandelion

:

Ivs. lyrate, cordate at base, apical lobe largest, ovate-
rotund: w^horls globose, 20^0-fld. : fls. blue; corollas
twice as long as calyx. — Section 12.

12. lyrita, Linn. Hardy perennial herb, with some-
what tuberous root and scape-like stems : fls. 1 in. long,
blue or violet. N. J. to 111., south Fla. to Tex.— Once
offered by Bassett, of Hammonton, N. J. Section 10.

13. hiana, Royle. Fig. 2243. Handsome hardy per-
ennial herb from the Himalayas, with large blue or
purple fls., the lower lip often white, prettily speckled
with blue or purple: plant villous, 2-3 ft. high: Ivs.

3-5 in. long, deltoid-ovate, base truncate or hastate;
petiole 4-8 in. long: raceme 8-12 in. long: fls. l-\% in.

long; upper lip 2-lobed, lower lip with large obcordate
midlobe and broad revolute side lobes. B.M. 6517.
B.R. 27:.39. R.H. 1845: 145. -Section 3.

14. SclS.rea, Linn. Claky. Biennial (according to
DeOandoUe): Ivs, broadly ovate, cordate at the base,
the largest 8-9 in. long, 4-5 in. wide: fls. pale purple or

bluish. Discussed above. B.R. 12:1003 {8. Simsiana).
B.M. 2.320 (as iS'. 6r«c*ea^rt). — Bracts pink: fls. blue,
with a white under lip in both plates. Section 5.

15. Horminum, Linn. Annual: Ivs. oval-oblong,
rounded or wedge-shaped at the base: fls. reddish vio-

let. Discussed above. Voss calls the varieties with
colored floral Ivs.: vars. vulgiris, light violet; violacea
{S. Bluebeard, Hort.), light violet -blue; rdbra and
ilba. — Section 4.

IG. SarinS,cea, Benth. Figs. 2244, 2245. Charming and
popular plant, with violet or purple corollas set off by

27,43. Types of Salvia. (All X 'A.)

At the left, S. carduacea; unique for its fringed flowers. Next is S. leiicantha, example
of kinds in which the flower does not gape widely. The two at the right, S. Mans and
Sessei, are interesting for the size and lobing of the middle lobe of the lower lip.

the light blue mealy calyx. Botanically close to <S.

azurea but easily distinguished by color of fls. Peren-
nial herb, 2-3 ft. high: lower Ivs. ovate-lanceolate,

coarsely and irregularly serrate; upper Ivs. lanceolate

or narrower. R.H. 1873:90. Gn. 9:19; 28, p. 59. -Al-
though a native of Texas, it is offered by several dealers

in hardy herbaceous perennials. It is also treated as a

hardy annual. Section 7.

17. leucantha, Cav. Pig. 2243. Delightful Mexican
shrub, with white club-shaped fls. (not widely gaping)
set off by purple calices. Branches covered with white
wool, which is at length deciduous: Ivs. lanceolate, ser-

rate: fls. 1 in. long; calyx densely lanate. According to

DeCandolIe the whorls are many-fld., but in B.M. 4318,

F.S. 22:2318, and Gn. 21:336 they are mostly 6-fld.

— Section 7.

18. argSntea, Linn. Biennial, 2-4 ft. high, viscid:

lower Ivs. 6-8 in. long, oblong, crenate, rugose: inflor-

escence a panicle 2-2% ft. long, usually composed of 3

branches: whorls distant, about 6-fld.: fls. whitish,

purplish pubescent above; upper lip or galea much
longer than the lower. Mediterranean region. F.C.
3:112. — Seems to be considered a hardy perennial by
American seedsmen. It is worth cultivating for the
woolly white foliage alone. Section 5.

19. bicolor, Lara. Hardy biennial, spring-blooming
plant, with large blue fls., the lower lip white at first,

but said to fade quickly to a rusty brown : Ivs. all cor-

date at base and sticky-pubescent; lower ones ovate,

incised and dentate; upper ones lanceolate: upper lip

of corolla hooded, lower lip 3-lobed. N. Africa, Spain.

B.M. 1774. G.M. 40:487.-Section 6.

20. involucrita, Cav. This has .iust enough purple in

its fls. to exclude it from the scarlet-fld. section, but it

has a very brilliant color and distinct form of flower.

The corolla is swollen in the middle, constricted at the
throat and not wide-gaping. The species is also re-

markable for the large, showy, rosy purple, deciduous
bracts. Lvs. long-stalked, ovate, acuminate, serrate,

rounded-wedge-shaped at the base: inflorescence dense.

B.M. 2872. B.R. 14:1205. R.H. 1858, p. 239.-Var.
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Deschatnpslaiia, Verlot, has briahter colored corolla and
calicos. E.H. 18G9:130. Yar.SeihsllHS. BMhelli, Hart.)
is a horticultural form of more compact habit and fls.

described as rosy crimson or puce. Gn. 21:336. — Sec-
tion 7.

I

IvJ

J.!'

2244. Habit of Salvia fannacea. No. 16.

From a mass 2 ft. high.

21. ianthina, Otto & Dietr. (S. Hdveyi, Hort.). Ten-
der herb, doubtless perennial, with the habit of ^\ sphni-
dennj but the Us. purple-violet, the ealices colored still

deeper. Supposed to be native to Mex. or Peru. F.S.
9:884. R.H. 1854:01. — ^. ianthina is not advertised, but
S. Hoveyi, said to be a sport from ;S. .iplendens originat-

ing with C. M. Hovey, is probably synonymous with S.
ianthiana, G.G. IL 15:145.— Section 7.

22. aztirea, Lam. Blue-fld. perennial, 1-5 ft. high;
lower Ivs. lanceolate, serrate ; upper Ivs. narrower,
often linear, entire: fls. blue, varying to white. B.RI.
1728. S. C. to Fla. and Tex., varying insensibly into the
western.

Var. grandiflora, Benth. {S. Pitcheri, Torr.), which
differs in being cinereoiis - puberulent : inflorescence
denser : calyx tomentulose - sericeous rather than mi-
nutely i^uberulent. This is found from Miss, and Tex.
to Kans. and Colo., and in its hardy form is a delightful
plant. Here probably belongs ^S*. Pitcheri, var. anguati-
forin. once offered by John Saul. Gn. 19:288. G.G. II.

14:: 685.- According to Woolson the plant usually sent
out by nurserymen on both sides of the Atlantic for

S. Pitcheri is S. farinacea. Section 7.

23. sylv6stris, Linn. Hardy perennial herb, with pur-
ple-violet lis. : lower Ivs. petioled, upper ones sessile,

all oblong- lanceolate, rounded or cordate at base:
whorls 6-10-fld.: corollas twice as long as calyx. Eu.,
N. Asia. — Section 6.

2245. Flowers of Salvia farinacea. Natural size.

24. pratSnsis, Linn. Fig. 2246 The most popular
hardy hlue-fld. Salvia. Perennial herb, sometimes tu-

berous-rooted, the tis. normally blue, with reddish and
white varieties. The Ivs., especially in the southern

varieties, are said to be more or less spotted red: lower
Ivs. petiolate, oblong-ovate, crenate or incised, cordate
at base, glabrous above, pubescent beneath along the
petioles and nerves; stem-lvs. few, sessile: uppermost
lanceolate bracts shorter than the calyx, reflexed, cor-
date-ovate: whorls G-fld. : lis. about 1 in. long, blue;
calyx sticliy -villous; corolla thrice as long as calyx.—
Var. rubiciinda (.?. ruhicilnda . Wender. ) is a name
which may be used for the reddish-fld. form cult, in
America. Var. alba, Hort., has white flowers. The fol-

lowing forms are given by Voss, and are probably pro-
curable from Gei'many: Vars. atroviolacea, albiUora,
and variegata ; the last has pale blue fls., with the
midlobe of the lower lip white.

25. Verbenaca, Linn. (S. /Sy)!e?i»a«H(, Willd.). Hardy
perennial herb with blue, rarely whitish fls. Here prob-
ably belongs S. speUiiiiia, of the American trade, which
is presumably an error for <S. Spielmanni. Lvs. ovate
or oblong, lower ones petiolate, narrowed at base, upper
ones broader, sessile and, cordate at base: corolla about
half as long again as the calyx. Eu., Orient.

26. lanceolata, Brouss.
A plant has been cult.

under this name in

American nurseries, but
it is believed to be a
hardy perennial, and is

probably some common
species. The true ;S'.

lanceolata is an annual
with blue or purplish
flowers about 3-3 in. long.
Prairies, Neb. to Tex..
Ariz, and Mex.; also E.
Fla.

27. patens, Cav. The
most popular tender
blue-fld. ?>alvia. Peren-
nial herb : stem pilose,
1-2 ft. high: lvs. petio-

late, ovate-deltoid, cre-

nate, hastate at the base
or the xippermost lvs.

rounded at the base, his-

pid on both sides: bracts
lanceolate-linear,spread-
ing, few, remote: whorls
2-ad.: fls. 2 in. long or
more,blue; calyx villous.

Mts. of Mex. B.M. 3808.

B. 3:109. F. 1840:222.
Var. alba, Hort., is ad-
vertised in Europe. Sec-
tion 7.

28. eacaIi£ES61ia,Benth.

Tender blue-fld. peren-
nial herb with triangular, mostly basal lvs. and glutinous-
villous blossoms, which are swollen at the throat; lvs.

undulate, villous beneath: inflorescence generally a pan-
icle of 1 central and 2 lateral racemes: whorls 2-fld.

Mex. B.M. 5274. F.S. 22:2318. Gn. 21:336. -Section 7.

S. acuminata, Ruiz & Pav. Pei-uvian blue-fld. subshnib, the
lower Up of corolla white toward the base. R.H. 1843:493.-
5. ania'na, Sims, is a synonym of S. lamiifolia.—S. angusti-

folia, Cav. Mexican blue-fld. perennial herb, the lower lip

longer than the upper and more or less white towards the
base. B.R. 18:l.wt. Section 7.— .S. asperate, Falc. Himalayan
plant, with yellowish white fls. and very large bracts which are
lined with greenish white. B.M. 4884. Section 5.—.S. aiirea,

Linn. Very remark.able South African shmb. -witli large

bronzy yellow fls. Lvs. white-woolly, petioled, ovate or round-
ish: calyx exceptionally l.irge and leafy, loose, bell-shaped and
blunt. B.M. 182. G.C. II. 20:745.—S. Austrlaca. Linn. A per-

ennial from southeastern Eu., with yellowish fls., the upper lip

spotted red. B.R. 12:1019. Section a.—S. Boliviana. Pl.anch.

One of the most desirable Salvias not cult, in America. It is a
splendid red-fld. subshrub found in the Boli\dan Andes at

10,000-12,000 ft., and has a remarkably dense raceme of tubidar

fls.. each 2 in. or more long. It is close to S. i-utilans, but, as

Hooker s.ays, ""the panicles of S. Bolivi.ana are much denser-

flowered, tlie caliees larger, with longer lips, and the corolla

twice as long and straighter. with a smaller lower lip." B.M.
6714. P.S. 11:1148. Section 7.—S. Candrlabrnm, Boks.. is re-

markable from the fact that the fls. are dull and pale except tor

the large purple underlip. Mexican subshrub, found 2,500-

2246. Salvia pratensis (X J4)

.
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3.000 ft. above sea. B.M. 5017. Ga. 27, p. li:i. Section l.S.
ceratophi'illa, Liun., is a yellow-fld. biennial from Asia Minor,
remarkable for its bipiunatifid foliage. The Us. are less tliau

1 in. long, but they perliaps represent the nearest approach to
a good yellow that Salvia affords. F.O. 1:5. Section b.—S.
chamcedrio'tdes, Cav., is a hlue-lid. Mexican snbshrub, the lower
lip longer than tlie upper and the fls. marked with white on
both lips toward the throat. Also found in Mex. B.M. 808.

Section 7.—S. coiiferUfldi-a, Pohl, is a unique and most desira-
ble species. The raeerae is extremely long (2 ft.), with about
2 dozen distant whorls of rts.; whorls inauy-flcl.: lis. small,
club-shaped, not widely gaping, wliito at base, bright, soft red
at apex. A charming subslirub, found in the Organ Mts. in
Brazil. B.M. 3899. Section 7.-5. (Z^cArcJa, Hook., is perhaps a
botaniiial var. of S. bicolor. Its fls. are blue, except the raid-

lobe of the lower lip, which is white. It is a native of the At-
las Mts. in Morocco, probably a tender perennial herb. Root-
Ivs. oblong, acute at base, while those of S. bicolor are deeply
cordate. B.M. 6004. Section 6.—^. elegans, Vahl. Red-fld.

Mexican herb, slender, 2-4 ft. high: whorls 6-lld.: fls. scarlet,

more than 1 in. long. B.M. 6448 (fls. purplish crimson). Sec-
tion 7.

—

S. eriocdlyx, Bertero, is a shrub found in Jamaica be-
longing to a group remarkable for their densely woolly caliees,

It is figured in R.H. 1844:1 with white corollas and purple
caliees. Section 7.—S. Forskbhlei, Linn., is a hardy perennial
from Asia Minor. If it is worth cultivating it is for the nov-
elty of the variegated fls., which are curiously marked with
violet, blue and white, the filaments red and the anthers blue.
B.M. 988. Section 'i.—S. gesnerceflora, Lindl. & Paxt., is a red-

fid. Colombian snbshrub, that should be in cult. The fls. are
large, brilliant, of very uncommon shape, being swollen at the
middle and constricted at the throat; the lower hangs down
and is barely 2-eut at apex. I.H. 1:32. F.S. 20:2131. F.
1851:145.-5. Qordonidna, a trade name in America, seems xin-

known to botanists. Possibly a form of some common species.

—S. Qrdhavii, Benth. The showiest part of the fl. in this spe-

cies is the midlobe of the lower lip, which is large and obcor-

date. Mexican snbshrub, which bears deep crimson and pur-
ple fls. at the same time, the latter being the older ones. The
species is also remarkable for 2 small white spots, one on each
half of the midlobe of the lower lip. B.R. 16:1370. Section 7.—
S. Hehrii, Kegel. Peruvian subshmb, 3-5 ft. high, with scarlet

fls., lately offered in S. Calif., and formerly by John Saul, of
Washington, D. C. Lvs. petioled, ovate-lanceolate, acuminate,
cordate at base, toothed, pale green above, whitish below, 4 in.

long, 1 in. wide: whoi'ls 2-fld.: fls. 54 in. long or moi'e, later

striped white; corolla not hairy inside. Probably Section 7.—
S. Hispdnica, Linn., is included in many modern works, but is

probably not worth cultivating. It is an annual with small
blue fls. scarcely longer than the calyx. Trop. Amer. B.R.
5:359. S. Hispauiea of some authors, a native of Spain and
Italy, is S. officinalis. Section l.—S. Indica, Linn., is said by
the Flora of British India to be a native of Syria, not of India.

It is a hardy perennial with variegated fls.; upper lip violet;

lower lip shorter, white, speckled with violet and bordered
with yellow. B.M. 395.

—

S. interrwpta, Schousb. Hardy sub-
shrub from Morocco, with pinnatisect foliage and large, white-
throated fls. which are described in B.M. 5860 as dark ^^olet-

purple, but shown as blue in the plate. Section 2.—S. lamiifd-
lia, Jacq. (S. amoena, Sims). Blue- or violet-fld. West Indian
shrub, 6-8 ft. high. B.M. 1294. B.R. 6:446. L.B.C. 4:377. Sec-
tion 7.—S. lavenduloldes, HBK. (S. lavendnliformis, Neu-
mann), is an azure-blue-fld. Mexican perennial herb: whorls
about 10-fld. Very attractive. R.H. 1845:445. Section 7.— -S'.

leonuroldes. Gloxin. (S. formosa, L'Herit.), belongs to a small
group of scarlet-fld. shrubs from Peru and Brazil, which are
remarkable for their axillary inflorescence. Upper lip red-

hairy. Pern. B.M. 376. Section 7. —S.lojigifldra, 'Ruiz ibVav.,
has probably the longest fls. -of the geniis. It is a Peruvian
shrub, with nodding racemes of red fls., each 4-5 in. long. Sec-
tion 7.—S. macrostdehya, HBK., is a shrubby plant, found in
Ecuador and Colombia at 10,000 feet. It grows 6 ft. high and
has large pale bine fls. which are overshadowed by the too con-
spicuous green, persistent bracts. B.M. 7372. Section 7.—S.
tnarmordta Hort., is said to be "white, striped scarlet," doubt-
less referring to the fls. Presumably a variety ol" S. splendens.
—S.nigresceiis was advertised by John Saul about 1893 and
seems unknown to botanists. Possibly a form of some com-
mon species. "Fls. blackish violet; calyp lavender."

—

S. nu-
tans, Linn., is given in many modern works, but is scarcely
worth cult, unless for tlie unusual circumstance that the in-

florescence is nodding. The fls. are violet and less than '% in.

long. Hardy pei'ennial herb from western En. B.M. 2436. Sec-
tion 6.— iS'. rhoniblfblia, Rniz & Pav. Peruvian blue-fld. annual,
the lower lip larger and lined with white at the throat. B.R.
17:1439 (as S. foliosa, Benth.).

—

S. ruMscens, HBK. Charming
shrub from Andes of Ecuador, with brilliant red corollas set
off by purple caliees. Inflorescence panicled: fls. tubular, 1 in.

long, lower lip larger. B.M. 5947. Section 7. Very desirable.—S. scabiosmfdlia, Lam. (S.Habliziana, Willd.). One of the
most attractive white-fld. Salvias, and said to be hardy. Per-
ennial herb form Taxiria, with large white fls. more or less
speckled with pink. B.M. 1429 and 5209. Section l.—S. scapi-
fdrmis, Hanee. The habit of this plant is all b\it iinique and
singularly attractive. It has the alpine habit, lvs. all radical
and the slender leafless scapes rising 6-10 in., with a dozen or
more 6-fld. distant whorls of small amethystine flowers. For-

mosa. B.M. 6980. Section 11.

—

S. Schimperi, Benth., has whit©
fls. 2 in. long and is one of the few desirable plants from Abys-
sinia. It is a mountain plant, presumably a tender perennial
herb, with prominent bracts which are white, bordered green.
B.M. 6300. Section 5.—S. stricti.fldra, Hook., is exceptionally
interesting by reason of its stiffly erect, tubular fls., the lower
lip being not at all reflexed. Red-fld. Peruvian shrub. B.M,
3135. Section 7.— S. taraxicifdlia, Cosson & Bal. Morocco sub-
shrub, with variegated fls. and lower lvs. like those of a dande-
lion. Fls. purple, with a yellow stripe on each half of the mid-
lobe of the lower lip near the throat. B.M. 5991. Grows at
2,000-3,000 ft., but presumably tender north. Section 1.— ,S.

tricolor, Lem. not Hort.. has white fls. tipped with purple on
the upper lip, and beautifully suffused with red at the apex of
the midlobe of the lower lip. I.H.4:120. F.S. 12:1237. Section 7.

W. M.

SALVlNIA (Antonio Maria Salvini, 1633-1729, Italian

scientist). Mar^ Hideece. Salvinia is an interesting
plant for the small home aquarium. It is a floating-

plant with slender stems bearing 2-ranked, oblong lvs.

4-0 lines or even I in. long. The upper surface of the lvs.

is covered with papillae or minute warts; the lower is

densely matted with brown, pellucid hairs. The plant is

supposed to have no true roots. What look like roots
are believed to be finely dissected leaves. Many aquatic
plants have these two types of foliage, e. g., the Water
Buttercup, Manuncalus aquatilis.

The plant is of easy culture in summer, but many
persons have lost it over winter by not understanding
its habits. It is an annual and often dies in the
winter after ripening a crop of spores. Get a broad
pan, fill it half full of loam and then fill the pan with
water. After the water has cleared place the Salvinias
on the surface. In the winter watch for the formation
of the spore capsules. These grow in masses near the
top of the clusters of root-like leaves. After the plants
die the sporo capsules will remain in the soil. The
plant often passes the winter in greenhouses in a grow-
ing condition, producing no spores.

Salvinia is not a flowering plant. It is a cryptogam
and has two kinds of spores, large ones and minute ones.

The "spore capsules" mentioned above are technically

sporocarps. Of each cluster of sporocarps, 1 or 2 con-

tain 10 or more sessile macrosporangia, each of which
contains a solitary macrospore. The other sporocarps in

the cluster contain numerous pedicelled microsporan-
gia,leach of which contains numerous microspores. For
a fuller and illustrated description see Britton and
Brown's Illustrated Flora.

Salvinia is variously estimated to have 1-13 species.

Aquatic plants are noted for their wide geographical
range. The variations incident to wide range are not
considered worthy the rank of species by many botan-

ists. .Salvinia natans, Linn., is the common Eu-
ropean and Asian species and possibly the only one.

S. Braziliensis is another trade name. Its lvs. are

said to have a "delicate hairy surface." -w". M.

SAMB^CTIS (old Latin name of the Elder, perhaps
derived from Greek sambuke, a musical instrument
said to be made of Elder wood) . Capri foHdcece. Elder.
About 20 species of trees or shrubs (rarely perennial

herbs) with opposite, pinnate lvs., Ifts. serrate or la-

ciniate, and numerous small white fls. in compound
cymes: fr. a juicy drupe or berry, red, black, white or

green. A vahiable genus for the planter, of which the
golden forms are too much used and the American spe-

cies, S. Canadensis and pubens, too little. Either
massed or single they are very effective. A hint for the
effective use of S. Canadensis and pubens may be had
from natural plantations when the two species are in-

termingled, the white flowers of the former contrasting
strongly with the red fruit of the latter. Readily propa-
gated by cuttings either of wood or root. S. Canadensis
is one of our minor fruit plants. Elderberry wine is a
common home product. The Brainard Elderberry in-

troduced in 1890 by Brandt has fruits fully three times
as large as the wild berries.

Botanically, Sarabucus is closely allied to Viburnum,
being essentially distinguished by the 3-5-loculed ovary,
that of Viburnum being usually 1-loculed. Other generic
characters: calyx 3-5-lobed or toothed; corolla rotate,

3-5-parted, lobes generally imbricate: stamens 5; disk

none or convex: style 3-parted: ovule solitary, pendu-
lous from apex: drupe 3-5-stoned: stones 1-seeded.
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A. Color of fruit black or blacTcish.

B. Fruit not glaucoua.

c. Height 12-25 ft. when full grown,

nigra, Linn. Comsion European Elder. A large
shrub or small tree, 12-25 tt. high, with rough bark;
old wood hard, yellow, fine-grained: Ifts. 5-9: fls. in

2247. Common Elder, blooming in summer—Sambucus Canadensis (X J^).

flat 5-rayed cymes: fr. black or dark green. — May, June.
The following horticultural vars. are sufficiently distin-
guished by their names: arg^ntea, aurea, heterophylla,
lacini^ta, pulverul6nta, pyramidalis, rotuudifolia, varie-
gata. Of these var. aurea is distinct by reason of its

yellow foliage; laciniata and heterophylla by reason
of variously cut Ifts., making them very effective in
mass planting. Var. variegata is not constant in its

variegation. S. heterophylla, laciniata., variegata, etc.,

of trade catalogues, are presumably varieties of S.
n igra .

CO. Eeight 5-12 ft.

Canadensis, Liun. Common American or Sweet Elder.
Fig. 2247. Shrubby, 5-12 ft. high; wood with white pith
occupying the greater part of the stem: Ivs. pinnate-
Ifts. 5-11, smooth: fls. white, in a flat cyme: fr. black.
June, July. Fruit ripe Aug., Sept. Var. aurea has yel-
low foliage. Var. variegata has yellowish white mark-

ings. Var. laciniata has the Ifts. vari-
ously cut and indented. Var. glauca
has whitish hairs on the leaves. Gng.
6:88. Gu.55, p. 385. B.B. 3:228. -This
is the common Elder, blooming in mid-
summer, and one of the choicest of
native shrubs although seldom appre-
ciated. The flowers are fragrant.

BB. Fruit glancous, i.e., strongly
ivhitetied with a mealy hloom.

glaiica, Nutt. Arborescent, 6-18 ft.

high, glabrous throughout: Ifts. 5-9,
ovate to narrowly oblong. Pacific coast
east to Idaho and Nev. Seed offered
1901 in S. Calif. Gn. 53, p. 68.

AA. Color of fruit red.

B. Petioles glabrous.

racemdsa, Linn. Lfts. oblong-acu-
minate, unequal at the base: fls. pani-
culate. Native of Eu. -Asia and closely
resembles the next

; perhaps a little

taller and the twigs usually 4-angled.
Vars. in the trade are plumosa, plu-
mbaa aiirea and laciniata, which are
not equal in value to similar forms of
S. nigra, var. plumosus. Var. a^rea,
which is being sent out in 1901,
seems to belong to this species.

BE. Petioles pubescent.

pilbens, Michx. Red-berried Elder.
Height 5-7 ft.; wood thicker than in
S. Canadensis, pith brown ; bark
warty: lfts. 5-7: fls. in pyramidal
paniculate cymes: fr. red, April, May.
Fruit ripening in June, while S. Can-
adensis is still in flower. N. Amer.
B.B, 3 :228. — The American representa-
tive of S. racemosa, and by many
considered to be identical with that
species. jojjn F. Cowell.

SAMPHIRE { C'>-if7pw?( Hi 7naritimum)
is the name corrupted from sampier,
itself a corruption of the French Saint
Pierre (St. Peter), given to a succu-
lent-stemmed, half - hardy perennial,
well known upon rocky coasts above
high tide in Great Britain as sea-fen-
nel, parsley-pert, and St. Peter's herb.
It belongs to the family Um belliferce.

The plants, which attain a height of
from 1-2 ft., have somewhat linear,

glaucoiis-green, fleshy leaves, K in.

long, small, white or yellowish flowers,
which appear in umbels during July,
and oblong, yellowish, fennel -like,

smallish seeds of light weight, which
ripen in early autumn and lose their
germinating power within a year. For
more than tbree centuries the crisp and
aromatic leaves and young stems gath-
|ered in August or September have

been used in salads and vinegar pickles. Samphire
rarely reaches perfection in gardens far from the sea-

coast, unless grown upon sandy or gravelly soil, and
watered frequently and plentifully with weak salt and
soda solutions. It may be propagated by root division,

but better by sowing the seed as soon as ripe, the plants
being thinned to stand from 1-1 J^ ft. asunder in rows
2-2M ft. apart.
Golden Samphire (Inula crithmifolia), a native of the

marshes and sea-coast of Great Britain, is an erect

hardy perennial, l-l}4 ft. tall, with small, fleshy leaves
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and yellow flowers in smuU, umbel-like clusters.

Though gro\i-n and used like true Samphire, for which

it is often sold, it lacks the pleasing, aromatic taste of

the genuine. It belongs to the family Composites.

For Marsh Samphiie, see Salicornia. jj. (j. Kains.

SANCHfiZlA (after Jos. Sanches, professor of bot-

any at Cadiz). Acantlidcea;. Strong, erect herbs or

half-shrubby plants : Ivs. large, opposite, entire or

slightly toothed: Hs. orange, red or purple, united into

heads or spikes at the ends of the branches, or rarely

paniculate; calyx deeply 5-parted, segments oblong;

tube of the corolla long, cylindrical, somewhat ventri-

cose above the middle, limb of 5 equal, short, rotund

lobes
;
perfect stamens 2, inserted below the middle

of the tube, with 2 aborted stamens between them;

anther 2-ceIled, the cells mucronate in front; style long,

with one division small, spurlike : ovary on a thick

disk, 2-loouled. with 4 ovules in each cell. About 8 spe-

cies in Peru, Colombia and Brazil.

n6bilis, Hook. Plants stout, erect, smooth, except the

inflorescence: stem 4-angled: Ivs. 3-9 in. long, oblong-
ovate to oblong-lanceolate, obtusely toothed, narrowed
into winged petioles, connate: fls. 2 in. long, yellow, in

heads subtended by bright red bracts, the heads form-
ing a panicle. Ecuador. B.M. 5.594. P. S. 23:2437. Var.

glaucophylla, Lem. (var. variegata, Hort.). Lvs. varie-

gated with pale yellow or white along the veins. F.

1867, p. lo4. I.H.'l4:528(asS.«o6i;j.v); 10:580.-A hot-

house plant which is very attractive when well grown,
but which becomes straggling and weedy if neglected.
Grown mostly for its foliage.

Heinrioh Hasselbring.

SANDAL-WOOD. See Adenanthera.

SAND-BUE. See Genchms.

SANDEKSONIA (John Sanderson, discoverer of S.

auraiifiaca). LiUCicece. A genus of 1 or 2 species from
Natal; tuberous plants growing 1-1 H ft. high, slender,

with many sessile stem-leaves and yellow or purple glob-

ular bell-shaped flowers, pendulous from a number of

the upper leaf-axils, the segments with pointed nectaries

at the base. Perianth gamophyllous, urceolate: seg-

ments deltoid or lanceolate: stamens 6; filaments fili-

form; anthers linear-oblong, ovary 3-loculed. Glass-

house x^lants, to be treated like Gloriosas.

aurantlaca, Hook. Lvs. 3^ x %-% in. : pedicels ^-1
in. lung: perianth orange-colored, '^i-\ in. long. Nov.
B.M. 4716. R.H. 1868, p. 311. p. -VV. Barclay.

SAND MYRTLE. Leiopliyllum.

SAND PEAR. Pyrus Sinensis.

SAND VERBENA. See Abronia.

SANDWORT is an English name for Arenaria.

SANGUINARIA (Latin, Mood; referring to the yel-

lowish red juice of the plant). Papaverdeece. Blood-
root. A single species common in w^oods of eastern
North America. Rootstock several inches long, about
/^ in. thick, horizontal: lvs. radical, cordate or reniform,
usually only 1 from each root bud, on petioles about
8 in. long: fls. white, often tinged with pink, 1-3 in.

across, mostly solitary, on scapes about 8 in. long, ap-
pearing just preceding the full grown leaves; sepals 2,

fugacious
;
petals 8-12, in 2 or 3 rows, oblong or obovate,

early deciduous: capsule 1 in. long, oblong, 2-valved.
The Bloodroot is a showy spring flower usually found

in woodland, but not a true shade-loving plant, since its

growtli is, to a great extent, made before the foliage of
the trees expands. In cultivation it prefers a rather
light soil, but will grow anywhere. It will do as well in
sunlight as in shade and will even grow amongst grass,
if care be taken not to mow down the leaves until it

has perfected the root growth and buds for the follow-
ing season. The roots are best transplanted after the
leaves have ripened, until the autumn root growth com-
mences, but they may be moved when the plants are in
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flower. The roots are offered at such low prices by col-
lectors that the plant sliould be used to a much greater
extent for spring gardening.

Canadensis, Linn. Bloodroot. Red Pucooon. Fig.
2248. Described above. April-May. B.M. 162. G.W.F.
33. G.F. 8:215. Var. plena has more numerous nar-
rower petals. F. W. Barclay.

" S ^> S- J*

^W
2243. Bloodroot—Sanguinaria Canadensis (X V'l).

SANGDIS6RBA (Latin name referring to reputed me-
dicinal properties, connected with sanguis, ''blood").

Bosaciicv. About 30 species of upright mostly perennial

herbs, with compound leaves and greenish, small flow-

ers in heads: flowers usually perfect (sometimes part

of them imperfect), the stamens numerous (rarely 2 or

4), the pistils mostly 1 or 2, the petals none, the un-
colored calyx inclosing the mature akene. The Sanguis-
orbas are natives of the north temperate zone. Two
species are sparingly cultivated in this country. See
Poterinm.

minor, Scop. (-Poicrjum Sangiiis6rba , Linn.). Burnet.
Perennial, growing in clumps, glabrous or sparsely
hairy: lvs. long, odd-pinnate, narrow, the small Ifts.

6-10 pairs and orbicular to oblong and deep-toothed:
stems l-2}i ft. tall, terminating in small globular or

oblong heads: lower fls. in the head staraiuate, the
others perfect, the stigmas purple, tufted and exserted.

Eu., Asia, and naturalized in this country. — Sometimes
grown in the herb garden for the fresh young leaves,

which are used in salads. It is also an interesting plant

for the hardy border. Also recommended as a pasture
plant, particularly for sheep. It thrives in dry, poor
soils.

Canadensis, Linn. Taller, larger in every way than
the above: Ifts. oblong to almost triangular-oblong,

truncate or cordate at the base, long-stalked, obtuse,

sharp-toothed: fl. -heads cylindrical, 2-6 in. long, the fls.

all perfect, whitish. Low grounds, Mich, east and
south. —An interesting plant, worthy a place in the
hardy border, and sometimes sold for that purpose. It

produces much foliage. Grows 5-6 ft. tall, "l, jj, b_

SANICULA (Latin, to heal). IJmielHferce. Sanicle.
Black SN.iKEROOT. About 20 species, nearly all Ameri-
can, mostly perennial, glabrous herbs with alternate,

palmately divided lvs. and small yellow, white or pur-
plish fls. in compound, usually few-rayed umbels: fr.

nearly globular, small, covered with hooked bristles.

Woodland plants with insignificant fls. Useful occasion-
ally as a ground cover in waste shaded places. The
following species have been offered by collectors.
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A. Fls. yellow.

M6nziesii, Hook. & Arn. Stem solitary, \-2% ft. high,

branching: Ivs. round-cordate, 2-3 in. across.very deeply
3-5-lobed: fr. about 1 line long, becoming distinctly pedi-

cellate. Calif.

AA. FU. purple {rarely yellowish).

bipinn'tifida, Dougl. About 1 ft. high, with a pair of

opposite Ivs. at the base and 1-3 above, long-petloled,

triangular to oblong in outline, 2-3 in. long, pinnately
3-5-lobed. fr. sessile. Calif.

AAA. Fls. greenisJi tcliite.

Maryldndica, Linn. Stem stout, IM^ ft. high: Ivs.

bluish green, the basal lung-petioled, the upper sessile,

5-7-parted: fr. sessile. Atlantic to Rocky Mts. Com-
anon in woods.

SAWSEVlllRIA (after Raimond de Sangro, Prince of
Sanseviero, boi-n at Naples 1710. The spelling Sanse-
viera is not the earliest). Scemodordcece. Bow-string
Hemp. A genus of about 10 species from Africa and the
East Indies, of essentially tender foliage plants, al-

though beautiful in flower: rhizome short, fleshy, some-
times stoloniferous: Ivs. radical, in clusters or rosettes,

fleshy, firm, often long, nearly flat or terete, the interior

fibrous; scape simple, long, stout: fls. white, clustered,
in often dense racemes

;
perianth-tube narrow, often

long: ovary free, 3-loculed, attached with a broad base.
Sausevierias are easilj' propagated by division or

they may be raised fx'om leaf cuttings about 3 in. long.

These cuttings form roots in sandy soil after about one
month, after which a long stolon-like bud is formed,
which produces the new plant at some distance from
the cutting. Sausevierias are of easy culture and are
well adapted to house decoration, since they do not re-

quire much sunlight. A rather heavy soil suits them
best.

A. I/vs. flat.

Guine6nsis, Willd. Lvs. 1-3 ft. long, 3-6 in a cluster,

oblanceolate, radical, dark green with lighter transverse
markings : scape with inflorescence as long as the leaves

;

bracts 3—i: fls. greenish white, about 1%. in. long, fra-

grant. B.M. 1179. G.C. III. 4:73.

AA. I/i's. concave.

Zeyl&nica, Willd. Lvs. 1-3 ft. long, 8-15 iu a cluster,

sword - shaped, subterete, variegated with transverse
markings of a grayish white : scape longer than the
lvs.; bracts many: fls. whitish green, IM iu- long. B.R.
2:160. — Rarely blooms in cult.

AAA. Lvs. cylindrical.

cylindrica, Boj. Lvs. often 3-4 ft. long, S-10 in a tuft,

terete, solid witiiin, dark green, often banded with paler
lines, acuminate, occasionally furrowed : scape with
florescence shorter than the leaves; raceme about 1 ft.

long: fls. creamy white, tinged with pink. B.M. 5093.

G.C. III. 16:222. R.H. 1861,''p. 448, 450.

F. W. Barclay.

SANTOLlNA (derivation of name doubtful). Com-
posike. About 8 species of shrubs or rarely herbs, na-
tives of Europe and Asia, mostly in the Mediterranean
region. Lvs. alternate, aromatic; margins tubercu-
lously dentate or pinnately lobed : fl. -heads yellow or

rarely white, of disk fls. only, many-fld.: involucre
mostly campanulate, squarrose, imbricated, appressed.

Santolina is valuable for its distinct foliage and is

used for large specimens in shrubberies or as a carpet
bedding plant. Cuttings for the latter purpose are usu-
ally taken in the spring from plants wintered in a frame
but may be taken before frost in the fall. They are
easily rooted in sand.

Chamaecyparissus, Linn. (S. inci))ia, Lam.). jLaven*
DER Cotton. A hardy half-shrubby, much-branched
plant, ly^-2 ft. high, with small evergreen, silvery gray
Ivs. and small globular heads of yellow fls., borne in

summer: branches and lvs. canescent. Var. incana
differs but little from the type: involucre pubescent.

S. alp\na, Linn., is Anthemis montana. Linn., whioti inakes
a pretty ground cover and has yellow tls., but appears not to be
in the trade. p. "^. Bakclay.

SANVITALIA (after a noble Italian family), Com-
pSsitcE. A genus of about 4 species, natives of the
southwestern United States and Mexico. Annual, usu-
ally low, much-branched herbs, with opposite, petioled,
mostly entire leaves and small solitary heads of fls.

with yellow or sometimes white rays: involucre short
and broad, of dry or partly herbaceous bracts: recep-
tacle from flat to subulate-conical, at least in fruit; its

chaify bracts concave or partly conduplicate: akenes
all or only the outer ones thick-walled, those of the
rays usually 3-augled, with the angles produced into
rigid, spreading awns or horns, those of the disk often
flat and winged,

procumbens. Lam. A hardy floriferous annual, grow-
ing about iu.high, trailing in habit: lvs. ovate, about
1 in. long: fl. -heads with dark purple disk and yellow
rays, resembling small Rudbeckias, less than 1 in.

across, numerous: akenes of the disk flattened and
often winged and 1-2 aristellate. Summer to very late
autumn. Mexico. B.R. 9:707. R.H. 1860, p. 127.- Var.
Slore-pleno, Hort. A double-fld. variety coming true
from seed, and as vigorous as the type. R.H. 1866, p. 70.

Sanvitalias are of easy culture but prefer a light or
sandy soil in full sunlight. y, W, Barclay

SAP. The term sap is applied to the juices of the
living plant. Sap is composed of water containing min-
eral salts absorbed from the soil and organic substances
constructed within the living cells. The water taken
from the oil by the roots or other absorbing organs
may contain potassium, sodium, magnesium, calcium,
iron, and nitrates, phosphates, sulfates, and chlorids.
As the fluid passes from cell to cell in the living
tissues some of the mineral salts are withdrawn and
used, and the water takes up some of the organic com-
pounds which have been formed by protoplasm. As a
consequence of this action the sap of diiierent parts of
the plant is unlike in composition, and the sap of any
organ varies with the change of season. The water or
sap of a plant may comprise as much as 90 or even 96
per cent of its weight.
The mineral substances enumerated above may be

found in nearly all saps ; however, the limits of this note
do not permit even an enumeration of the thousands of
organic substances which occur in the sap of various
species. The more important ones may be grouped under
the acids, sugars, or carboliydrates, and asparagin, or
perhaps some of the prott-ids or albumens. Many plants
have become valuable commercially because of the large
proportion of some useful substance which they contain.
Among these may be mentioned the sugar maple, the
sap of which contains over 3.5 per cent of sugar, and
the sugar beet and sugar cane, in which the proportion
is very miich higher.
Sap is forced from the living tissues into the woody

cells and vessels, and these serve as conduits in conduct-
ing the sap rapidly from one part of the plant to an-
other. The constant transpiration of water from the
leaves demands an enormous sujiply of water from the
roots. The upward passage of this supply would be too
slow if conducted through the living cells. The water
taken in by the living cells of the roots is forced into
the dead cells of the roots and is drawn upward through
the wood (see Transpiration).
The exudation pressure by which water or sap is

forced from the living cells is exhibited in the bleeding
which ensues when stems and branches are cut away.
The pressure which produces bleeding is often called

root-pressure, although it is exerted by any part of the
plant. Bleeding is exhibited by a large number of trees

at the beginning of the growing season, and is also es-

pecially noticeable in the vine, dahlia, castor-oil plant,

calla, uicotiana and corn.
The amount of sap exuded in the process of bleeding

is very great and may be equal to the total volume of

the plant in some instances. A specimen of Betula
papyracea gave off over 63 lbs. of water in 24 hours;
Agave Americana, 12.5 lbs. in 24 hours. A vine may
bleed from one to two pints daily, while the cucurbits

also exhibit very vigorous bleeding. A half gallon of

sap has been known to exude from a tropical liana in

eleven hours.
It is to be noted that the flow of sap from the sugar
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maplo and other trees in the early spring, before the soil

has thawed and while it is yet too cold for the liring

matter of the plant to show any great activity, is not
due to the bleeding pressure, but to the expansion of

the gases and liquids in the trunlv and branches of the
tree due to the direct wanning action of the sun's rays.

During the daytime the bubbles of air in the wood cells

become heated and expand, driving the sap from the

wood cells into the auger hole whicli has been bored into

the tree. At night the trunk of the tree cools slowly

and the flow ceases, to be begun again next day.
The amount of bleeding exhibited by any plant may

be found if the stem is cut and bent over in such man-
ner that the end is thrust into a tumbler or small ves-

sel, which will serve to collect the escaping sap.

The ordinary upward movement of sap takes place

through the most recently formed wood cells at a rate

that varies from a few inches to a yard an hour. The
force which lifts the sap is ultimately derived from the
sun. The cells in the leaf contain many substances
which attract water, and the sun shines on these cells,'

evaporating some of the fluid; the loss is replaced from
the nearest cells below by osmotic attraction and the
pull thus exerted may serve to draw water from the

roots to the leaves even in the tallest trees, although it

is to be said that not all of the question of the ascent

of sap may be satisfactorily explained by the facts at

hand. See Phjjsiology of I'lants. D. T. MacDougal.

SAPlNDUS (Latin words meaning so«p and Indian;
alluding to the use of the fruit in India). Sapind(lce(e,

Soapberry. A genus of about 12 species of trees,

shrubs or woody vines inhabiting the tropical regions
of the whole world. Wood yellow: Ivs. alternate, ex-

stipitate, abruptly pinnate: lis. white, small, in lateral

or terminal racemes or panicles; sepals 5, obtuse, rarely
petaloid; petals more or less pubescent and bearing
just above the short claw a villous or ciliated comb or
appendage; disk annular, usually crenate, bearing 8-10

stamens: seeds with long testa and no aril, black or

nearly so.

The fruit has an alkaline principle known as saponin
which makes it useful for cleansing purposes. The
fruit was much used in eastern countries before the in-

troduction of soap and is still preferred for washing the
hair and cleansing delicate fabrics like silk.

A. Lfls. 4-7.

Saponaria, Linn. A small tree with rough grayish
bark: Ifts. oblong-lanceolate and acute to elliptic-ovate

and somewhat obtuse, opposite or alternate, entire, gla-

brous, veiny and lucid above, tomeutulose beneath:
rachis usuallv winged: fr. lucid, G-8 lines in diam. S.

Pla.,W. India' and S. Amer. Cult, in S. Pla. and S. Calif.

AA. Lfts. 7-lS.

marginatus, Willd. A tree reaching ultimately 60 ft.

in height: lfts. 7-13, lance-oblong, acuminate, glabrous
above, paler beneath and somewhat pubescent on the
midnerve, 2-5 in. long, the upper nearly opposite, the
lower alternate; rachis wingless, narrowly margined or
marginless : fls. white, sometimes tinged with red in
pyramidal panicles; petals ciliate and bearing near the
base a 2-lobed villous scale; filaments villous: fr. yel-

low, about 8 lines long. May, .June. Kan. to Tex., Ariz,
and N. Mexico, B.B. 2:i02.-Cult. for ornament in S.

Fla.

iltilis, Trab. A species from S. China which is not
distinguishable from S. viarginatus, Willd., by descrip-
tions. Lfts. 12-14, acute, glabrous; fr. glabrous, nearly
globose, strongly keeled. E.H. 1895, p. 304.—According
to Franceschi this tree is cult, in Algeria, where it comes
into bearing in 8-10 years. "The berries contain 38 per
cent of saponin. Trees have been known to yield $10 to

$20 worth of berries every year. The trees prefer dry,
rocky soil." p. w. Barclay.

SAPITJM (old Latin name used by Pliny for a resin-
iferous pine). JiJuphorbidcece. About 25 species of
milky-juiced tropical trees or shrubs. Lvs. opposite,
petioled; petioles and scale-like bracts biglandular:
fls. in terminal spikes, the pistillate single below, the
staminate in 3's above, all apetalous ; sepals imbricated.

united below; stamens 2-3; filaments free; capsule with
2-3 1-seeded locules, more or less fleshy, a 3-winged cen-
tral column remaining after dehiscence.

sebiSerum, Roxb. (Exccec/iria sebifem, Muell. Sfil-

Hngia scbifera, Miehx.). Tallow Tree. Lvs. 1-2 in.

long, ovate, acuminate, long-petioled, glabrous: cap-
sules }4 in. in diameter; seeds covered with a waxy coat-
ing which is used in the native land, eastern Asia, for
making candles. Now cultivated in many warm regions.
Naturalized in southern United .States.

J. B. S. Norton. •

SAPODILLA, or NASEBEKKY is a common name of
Achras Sapota, Linn. {Sai>dta Achras, Mill.), a tree of
the West Indies, Central America and northern South
America, cultivated as far north as Lake Worth, Fla.,

for its fruits. Fig. 2240. It is one of the Sapotaceae. It

2249. Sapodilla. the fruit of Achras Sapota (X K).

is an evergreen tree, the thick, lance-oblong, entire,

shining lvs. clustered at the ends of the branches. The
fls. are borne on the rusty-pubescent growths of the
season; they are small and perfect; calyx with 6 lobes
in 2 series; corolla 6-lobed, whitish, scarcely exceeding
the rusty calyx; stamens 6. Fruit size and color of a
small russet apple, very firm, with 10-12 compartments
containing large black seeds, the juice milky, flavor
sweet and pear-like. The fruit is much prized in warm
countries. Prom the juice, large quantities of chewing
gum are made. As ordinarily seen in the South and in

the West ladies, it is a bushy tree 10-20 ft. high, mak-
ing a handsome subject. It is said to bear well in pots.

L. H. B.

SAPONAEIA (Latin for soap; the roots can be used
like soap for washing). CaryopJiylldcece. Soapwort.
A genus of about 25 species of annual or perennial
herbs, natives of Europe and Asia, allied to Silene and
Gypsophila. Calyx ovoid or oblong-tubular, 5-toothed,

obscurely nerved: petals 5, narrowly clawed, limb en-
tire or emarginate; scaly at the base or naked; stamens
10: ovary many-seeded : style 2, rarely 3: capsule ovoid
or oblong, rarely nearly globose.
Saponarias are readily established in any soil and re-

quire but little care. S. ocymoides is an attractive

plant for the rockery or for edging. Propagated by
seed or division.

a. Slem stout, erect.

officinalis, Linn. Bouncing Bet. Fig. 2250. A per-
ennial: stems \'^-2% ft. high, leafy, simple, clustered,

glabrous: lvs. mostly oblong-lanceolate, 3-nerved: fls.

light pink (nearly white in shady situations), in com-
pact, corymbose, paniculate cymes ; calyx glabrous, the
teeth triangularly acuminate; petal lobes obovate. en-

tire, notched at apex. July, Aug. Europe.— Var. tlore-

pleno is quite double-flowered. 8. Oaucdsica, Hort., is

said to be a deeper-colored double form.

aa. Stern slender, decumbent.
B. Jyvs. obtuse: plants annual.

Calabrica, Guss. A low-growing annual, with pink'
fls. : lvs. oblong-spatulate, obtuse, about 1-nerved : fls.
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2250. Saponaria officinalis (X 3^).

in a loose corymbose panicle; calyx-teeth ovate, obtuse,
niembranous-margined. Spring. Italy, Greece. R.H.
1851:281. — Var. alba is also in the trade. Seed should
be sown in the fall for spring bloom or in April for

su'mmer flowering.

BE. Lvs. acute: plant
perennial.

ocymoides, Linn.
Stems much branclied,
6-9 in. high, half-trail-

ing : lvs. ovate-lanceo-
late, about 1-nerved,
small, a(^ute: fls. bright
pink, in loose, broad
cymes. Summer. Eu-
rope.— Several varieties

are in cultivation, includ-
ing var. alba.

S. Japonica, Hort. John
Saul, seems to be unknown
to botauists.

J. B. Keller and
F. W. Barclay

SAPEOPHYTE(Greek,
rotten, and plant, i. e.,

living on dead organic
matter). A plant (wheth-
er bacterium, fungus or
higher plant) subsisting
upon the humus of the
soil, or dead or decaying
organic materials. The
customary classification

which includes under the
term "saprophyte" all

bacteria that do not sub-
sist on living plants or
animals no longer corre-

' sponds with facts. The
integrity of the classification has been destroyed by the
discovery of certain bacteria in the soil, as the nitrify-

ing bacteria, which are able, even without sunlight, to

appropriate the carbon dioxid of the atmosphere. Among
the fungi we class as saprophytes all plants which live

upon a dead or decaying organic substratum. Such are
the baker's yeast {Saccharomyces cerec/sifc), the mush-
room (Agaricus campestris) and the stinkhorn {Phallus
impudiciis). Most mushrooms and toadstools are sap-
rophytes (Fig. 2251). Some of the fliowering plants pos-
sessing ectotrophic mycorhiza (Indian pipe, Monotropa
uniflora) and endotrophic mj^corhiza {Neottia nidus-
avis, Corallorhiza innata, JfJpipngum apliyllum, snow
plant, Sarcodes sangiiinea and Thismia Aseroe) are also

classed as saprophytes. john W. Harshberger.

SARACA (from Sarac, the name of the genus in

ludia). Leguminbs(p. About 6 species of tropical

Asiatic trees, with glabrous, rigid-coriaceous, abruptly
pinnate lvs. and yellow, rose or red fls. in dense, sessile,

axillary, corymbose panicles with somewhat pet -like,

reddish bractlets : calyx cylin-

drical, with a disk at its sum-
~

mit; limb 4-lobed ; lobes ob-
long, unequal, petal-like; co-
rolla wanting; stamens 3-S,

esserted ; filaments filiform

;

anthers versatile, opening
longitudinally : fr. a coria-
ceous flat pod.

tndica, Linn. A medium-
sized tree : Ifts. 6-12, ovate-
lan-ceolate, acuminate, 4-6 in.

long, entire, short - petioled :

fls. orange-red, fragrant, col-

lected in compact, roundish -__. . ,..,.
panicles which are shorter ^^^^^ ^ ^^^T^^'^

P^^"'"

than the lvs.; stamens usu-
Mushroom.

ally 6 or 7, inserted on the fleshy annular ring at the
summit of the calyx-tube; style long, curved: bracts
red, appearing as a calyx; pod 4-10 in. long, 4-8-seeded;
seeds oblong, compressed, \M in. long. B.M. 3018. — It

has flowered well with greenhouse treatment at height
of 4 ft. It is suitable for outdoor planting only in tropi-
cal regions. Procurable from southern Florida.

F. W. Barclay.
SARCANTHUS (name from Greek words signifying

flesh and flower, in allusion to the fleshy nature of the
blossom). Orchiddcece. A small genus related to Vanda.
Owing to the smallness of the flowers they are rarely
cultivated. Sepals and petals similar: labellum firmly
united with the base of the column, spurred, witli 2

small lateral lobes and a longer concave middle lobe.

Foliage and habit of Vanda.
Give plenty of water in the growing season. They

should have basket culture, with fern root, and a tem-
perature of 65° to 85°. When at rest, give very little

water and reduce the tem-
perature to 55°. Culture
practically as for Vanda.

teretifollus, Lindl.
(
Luisia

teres, Lindl.). Stem 1 ft.

high, with cylindrical lvs.

2—i in. long: raceme bearing
7-8 inconspicuoiis fls.:

sepals and petals oblong,
dull green, with red disk;
labellum slipper - shaped,
white, lateral lobes edged
with red. Sept. China. B.
M. 3571.

Heinrich Hasselbring
and Wm. Mathews.

SARCOBODIUM Lobbli,
Beer, in BulbophyUiini Lob-
hii.

SARC0C6CCA {fleshy
berry). JEi(phorbid.cecB. To
this genus is to be referred
PachySandra c o r i ace a ,

Hook., a small shrub from
India, sometimes cultivated
in Europe but not known to
be in the American trade.
It has simple plum-like lvs.

and short, axillary racemes
of small yellowish fls., and
a small purple plum-like
fruit. Its proper name is

S. prunifdrmis, Lindl. {S.
saligna, Muell. *S'. salici-

fdlia, Baill. S. coridcea,
Sweet). It is treated as a
cool greenhouse plant. B.R.
12:1012.

SARCODES (Greek,
flesh-like). Erlcaceee,
S arc ode s sanguinea,
Torr. (Fig. 2252), is the
Snow Plant of the Sierra
Nevadas. It is a low
and fleshy plant growing
3-12 in. high and entirely
devoid of green leaves. It

belongs to that strange
group of the heath fam-
ily which comprises the 2252. Snow plant-Sarcodessan-

fleshy and parasitic eumea. Natiu-al size,

plants, of which our In-

dian pipe or corpse-plant is an example. Few species
are known in this suborder, and they are all local or rare.

The Snow Plant derives its popular name from its

habit of shooting up and blossoming as soon as the
snow melts away in the spring. The specific name san-
guinea refers to the blood-red color of the entire plant.
The Snow Plant grows at an altitude of 4,000 to 9,000
feet. It is the only species of the genus, and is not
known to be in cultivation.

SARRAC£]NIA (Dr. Jean Antoine Sarrazin, an early
botanist of Quebec, who sent S. purpurea to Tourne-
foi-t). Sarracenidcece, Pitcher Plant. Side-saddle
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Flower. Three small genera and 8 or 10 species com-
prise the family Sftrraceniacea'. All the plants are

American. The six or eight species of Sarracenia in-

habit swamps and low grounds in the Atlantic states;

VarihuitoHia Californica, grows in mountain bogs in

California and southern Oregon; Jleliainpliora mitaiit:

grows on Mt. Roraima in British Guiana. They are all

perennial acaulescent bog plants, with hollow pitcher-

like leaves, and nodding flowers single or several on
short scapes. The pitchers „ateh organic matter and
entrap insects, and the plants often utilize these ma-
terials for food. In som" species there are contrivances

of form, hairs, and lines of color that appear to have
special relation to the capture of insects and other
creeping things. See Barlingtonia. The plants are

prized as horticultural subjects because of their oddity

and the botanical interest that attaches to them. The
Sarracenias have been much hybridized, giving rise to

distinct and interesting intermediate forms, but these
hybrids are known only to specialists and fanciers.

Heliamphora is not in the American trade, but all the
other species are. They are considered to be difficult to

maintain in perfect condition under cultivation, and,
whenever possible, plants are frequently renewed from
the wild. They are best treated as semi-aquatic plants.

Give plenty of moisture at growing season. Keep par-
tially dormant in winter.
The botanical position of the SarraceniaoeiB is not

settled. Ordinarily it is placed nearthe Papaverace» and
Oruciferas. Others associate it more intimately with the
DroseraceiB. The fls. are perfect, the parts mostly free
and distinct; sepals and petals each 5; stamens many;
carpels 3-5, united into a compound pistil, bearing
many ovules on a.\ile placentje. In Sarracenia itself,

the flower is large and solitary, nodding from the top of

a rather stiff scape; petals colored, ovate to more or

less fiddle-shaped, incurved ; sepals thick and persis-

tent; 3 bracts beneath the calyx; the top Of the pistil

dilated into a broad, thin, umbrella-like structure on the
margin of which the stigmatic surfaces are borne; fr.

a 5-valved capsule. See Gray, Syn. PI. 1, p. 79. Masters,

,

G.C. II. 15:817; 16:11, 40. For an .account of hybrid
Sarracenias, see also Gn. 28, p. 217, and 48, p. 202.

L. H. B.

All of the species comprising those which are indig-

enous to the southern states only, including S. flava,

S. psittacina, S. rubra, ^'. varlolaris, and S. Druni-
7nondii, are hardy in the botanic garden at Washington.
However, they do not grow equally well out of doors.
5. flava, .S. rubra, and ii. variolaris succeed best. S.

psittacina. and k>'. Drummondil do poorly. They are
planted in a raised bed, the sides of which are made of

rocks cemented together so as to be capable of being
flooded with water. Provision is made for drainage by
means of a pipe in the bottom, which is opened or closed
as occasion requires. The compost is made up of
chopped fern roots, moss, sand, charcoal and potsherds,
and when planted a top-dressing of live moss is given.
In this bed other insectivorous plants are grown, as Dio-
nsea, Darlingtouia, Drosera and Piuguicula. 8. flava
and S. purpurea are sometimes well grown on margins
of lily ponds, if given compost of the above description.
For pot culture in northern greenhouses S. Dium-

mondii is the most attractive species. It produces two
crops of leaves each year. Those developed in spring,
while more numerous, are not so beautifully marked as
those which make their appearance during the fall

months. S. flava comes next in importance as a pot-
plant. Out of a large number of hybrids, those having
as parents S. rubra, S. purpurea and S. variolaris
take on high coloring in the leaves.

Propagation should be effected by division of the rhi-
zome at the time of repotting; this should be done be-
fore growth begins. New forms are raised from seed.
All of the species intercross readily.

Sarracenias thrive best in a substance through which
water will pass readily. During the growing period
they need an abundant supply of moisture. They are
best grown in a sunny coolhouse. Greenfly and thrips
are the most troublesome pests. Greenfly is most
abundant during the earlier stages of the leaves, the
thrips appearing later. G. -Vr, Oliver.
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acuminata, 6.

alba, 5.

Atkiusoiiiaua, 7.

atrosanguinea, 4.

CatesbaH, 4.

Chelsoiii, 8.

Coui'tii, 9.

crispata, 4.

Drummondil, 5.

erytbropus, 4.

Fildesi. 4.

INDEX.

flava, 4.

limbata. 4.

Maddisoniana, 10. J

Mandaiana, 11.

maxima. 4.

melanorhoda, 12.

Mexicana, 5.

minima, 4.

minor, 6.

Mitchelliana, 13.

ornata, 4.

I. Specific Types.

picta. 4.

pun)urea. 2.

psittacina, 1.

rubr:i, 5. 6.

Ruiielii, 4.

Swaniana. 14.

Sweetii. 6.

Tindulata, 5.

v.ariolaris, 3.

Williamsii, 1.9.

Wrigleyana, 16.

J\\

A. Pitchers spreading liorizoulaUi/ or obliquely.

E. Hood concave and covering the orifice.

1. psittacina, Michx. Pitchers small (not exceeding 6
in. long), cylindrical, reclined, broad-winged, green be-
low but purple-veined about the middle and purple with
white spots on the top and hood,
densely and retrorsely hairy within

:

-«r'^^^5^
petals purplish, }i in. long. Pine r*^^ / ff
barren swamps, Georgia, Alabama,
Florida. G.C. II. 15:816. F. S.

20:2063. F. 1877, p. 254.

BB. Hood flatfish, erect or soon
becoming so.

2. purpiirea, Linn. Common
Pitcher Plant of the North, and
the one on which the genus was
founded. Side-Saddle Flower.
Fig. 2253. Pitchers ascending, rela-

tively short and thick, 8-12 in.

long, enlarging upwards, more or
less purple-veined, broad-winged,
the large, round-cordate hood hairy
and purple-veined within: scapes
1-2 ft. tall, bearing a flower 2 in.

across, with lurid purple petals.

Sphagnum bogs, Labrador to

Florida, and west in Canada to the
Rocky Mts. B.M. 849. L.B.C.
4:308. G.C. XL 15:821. F.S. 10:1076.

Mn. 1:81. G.W.F. 50.- Variable. In
some forms the fls. are yellowish
and the Ivs. are not purple-veined.
According to Loddiges, writing
in 1823, this species was "culti-

vated before the year 1640, by
Tradescant, who was gardener to

King Charles the First."

AA. Pitchers erect, long and
slender.

B. Sood concave, .standing over
the orifice.

3. variolaris, Michx. Fig. 2254.

Pitchers narrow, sometimes ly, ft.

long, either broadly or narrowly
winged, more or less variegated and 2253.

veined with purple (the under color Sarracenia purpurea,
yellowish white), the cucuUate hood (X }^.)
covering the orifice and purple-
veined within: petals 1 in. or more long, yellow or yel-
lowish green. Low grounds, N. Car. to Fla. B.M. 1710.

L.B.C. 9:803. Mn.4:l. Gn. 48, p. 203.

BB. Hood expanded, erect or soon becoming so.

C. Base of hood much contracted or recurved at the sides.

4. fliva, Linn. Tall, the narrow, trumpet-like pitchers
2 ft. long, which are yellowish green and not spotted,

the wing very narrow, the hood ovate and soon becom-
ing erect and hairy and purple-spotted within: petals

1% in. long, but enlarging to nearly or quite twice that
length, oblong and drooping, light yellow. Bogs and
swamps, N.Car.(Va.?) to Fla. B.M. 780. L.B.C. 20:1957.

R.H. 18.52:121. F.S. 10:1068-9. Gn. 30, p. 367; 48:1031;

57, p. 326. Mn. 2:113. — This seems to be the most vari-

able of the Sarracenias, and some of the forms referred
to it may be distinct species. Var. atrosanguinea, Bull.

{S. atrosanguinea, Hort. ). Small: lid or hood ovate-
acute, deeply stained with red. G.C. 11. 16:13. I.H. 27,
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p. 86 bis. Var. criapita, Hort. (jS. cWsyjate, Hort.). Dif-
fers from the species "in the deeper wing to tlie pitcher,

the strongly reflected margins of the sepals, the wliite

petals, the blunter, less conical ovary and the shorter
and blunter lobes to the disk of the style." Pitchers
about 2 ft. long. G.C. II. 15:033; 16;9. I.H. 41, p. 301.

Said by some to be a hybrid of S.
rubra and S, flava, but Masters does
"not see any grounds for the sugges-
tion." Var. erythropus, Bull (i'-Jfii-

gelii, Shuttl. ) . Large, the lid or hood
blotched with crimson at the base.
Var. limbata, Bull. Large, limb of

the lid or hood bordered with baud
of brownish crimson 34 in. wide.
Var. maxima, Hort. Pitchers large,

with green lids. Var. minima, Hort.
Small in all its parts. Var. ornata,
Bull. Pitchers large, green, red-
veiny, the inner face of the long-
stalked lid bearing a network of

red veins; fls. said to be 8 in. across,

canary yellow. G.C. II. 15:629, 633;
16:12. Var. picta, Bull (S. Cateshai,
Ell. S. fldTO, var. Ji'iMes!, Williams.
S. Fildesi, Hort.). Pitchers very
large, red-veiny, with flat roundish
wing.

CC. Base of hood broad, or only
moderately contracted.

D. Lid or hood suhorhieular.

5. Drummondii, Croom. Pitchers
large and erect, 2-3 ft. long in well-
grown specimens, funnel-shaped,
green and prominently nerved, the
upper part of the pitcher richly va-
riegated with purple reticulations and
creamy white inter-spaces, the wing
narrow; lid roundish, the base some-
what contracted, 13attish or with
recurved mostly wavy margins, be-
coming erect, hispid on the inner
face : fls. 4 in. across, red-brown.
Pine barrens, S. W. Ga. and adjacent
Fla. G.C. II. 15:633; 16:8. F.S.
6:560; 10:1071-2. I.H. 41, p. 303.-A
very striking species, with its tall

pitchers strongly variegated at the
top. Var. rilhra, Hort., has pitchers
with deep red markings. Var. &lba,
Hort., has paler variegations and
flowers. Var. undulata (S. unduldta,
Decne. ) has stouter less elongated pitchers, and strongly
undulated lid. S. Mexicana, Hort., Is said to be a small
form of this species.

DD. Lid ovate-pointed or acuminate.

6. rilbra, Walt. Pitchers erect and narrow, 10-15 in.

long and 1 in. or less across at the orifice, green with
reddish veins above, the wing broad: lid or hood ovate,
short-acute (or nearly obtuse) to acuiniuate, becoming
erect and concave, veined and tinted with red, the inner
face somewhat pubescent: fl. 3 in. across, the pendu-
lous petals whitish at the base and red-brown above.
Swamps, N. Car. to Ala.— Said to hybridize in the wild
with S. purpurea. Var. acuminata, DC. Lid long-acu-
minate. B.M. 3515. L.B.C. 12:1163. Var. Sweetii,
Mast. (S. minor, Sweet, not Walt. S. Sweetii, DC).
Smaller: pitchers cylindrical, with a narrow wing: lid

ovate-acuminate. F.S. 10:1074.

II. Hybrid Types.

7. Atkinsoni&,na. S. flava,vav. maxima x S. purpurea:
More like S. flava; pitchers long and slender, green,
with red reticulations : lid broad, cordate, red-veined.

8. Ch^lsoni. S. rubra fertilized by S. purpurea :

"The pitchers in direction are midway between the
erect pitchers of rubra and the somewhat spreading
tubes of purpurea, in length they resemble those of
rubra, in form they are intermediate between those of
rubra and purpurea, and the lid is almost the same as

2254.

Sarracenia

variolaris.

that of the last species." Masters. Raised by Veitch.
G.C. II. 13:725; 15:817. I.H. 27:388. S.H. 1:189.

9. Courtii. 8. purpurea x S. psittacina: "It has de-
cumbent pitchers about 8 in. long and colored a rich
deep crimson, their form being intermediate between
that of the two parents." Raised by Mr. Court, at
Veitch's. S.H. 1:177.

10. Maddisoniana. S. psittacina crossed with S. va-
riolaris: compact and dwarf : pitchers short and broad,
incurving, ascending, green with dull red veins: lid
large, ovate and undulate, deep purple-veined.

11. Mandaiana. S. flai'a,v£ir. rubra x S.Drummondi;
Described as follows in Pitcher & Manda's Novelty
Catalogue of 1893: "A few plants of this rare and beau-
tiful plant has been collected, growing in company with
S. flava and .S. Drummondi, of which it is no doubt a
natural hybrid, being intermediate between the two
above-named species. The pitchers grow about two feet
in height, are trumpet-shaped and broad at the opening;
color light green with slight white mottlings. The lid

is large and broad, slightly incurving, undulated at the
edges, dark green shaded with red and blotched with
white."

12. melanorhoda. S. purpurea x S. Stevensii, the
latter a hybrid of 6'. jmrpurea and 5. flava : "In habit
it is like <S. jrurpurea, the pitchers being obliquely as-
cending and distended like those of purpurea, 6-7 in.

high, with a deep wing, narrowing to either end, and a
roundish sessile lid 2J^ in. across. The color is like that
of S. Chelsoni." blasters. Raised at Veitch's.

13. Mitclielli^na. S. Lrummondii x *S. purpurea

:

growth of i'. purpurea, but more erect-growing and
more graceful: pitchers 9-12 in. tall, rich green with
crimson veins: lid reticulated with red, undulate.

14. Swaniana. S.purpiireax S. variolaris : aspect of
S. purpurea, but more erect: pitcher 12 in. tall, funnel-
shape, slightly curved, greenish purple.

15. Williamsi. Supposed natural hybrid of 8. pur-
purea and ^'. flava: "The pitchers are 9-12 in. high,
erect, bright light green, streaked and veined with
crimson, with a broad lid like that of S. purpurea. It

was imported by Mr. B. S. Williams, with a consign-
ment of S. flava." Masters. G.C. II. 15:629.

16. Wrigley&na. S. psittacina x 8. Drummondii,-var.

alba : Pitchers intermediate between those of the pa-
rents, 12-15 in. high, and slightly curved, mottled with
white and finely reticulated with bright light red. G.M.
32:301.

Other hybrids, not known to be in the Amer. trade, are as
follows: S. decora: S. psittacina X S. violaris?— S. excellens:
S. variolaris X S. Dnimmondi, var. alba.—S. exculta: S. flava,
var. atrosanguinea X S. Dnimmondi.— 5. exomdta : S. pur-
purea X S. flava, var. crispata.—5. formdsa : S. psittacina X S.
variolaris. S. psittiteina was the pistillate p.areut.—S. illus-

trata: S. StevensiXS. flava.— S. Mohrei: S. flava (pistillate)

X S. Drummondi. "Supposed to he the first hybrid Sarracenia
raised artificially." Gr.C. II. 16:44.

—

.S. Pdtersoni: S. purpurea
X S. fl.ava.-S. Pdpei: S. flava X S. rubra. G.C. II. 16:41; HI.
12:127.—S. Sanderidna: S. Drummondi, i;ar. rubra X ?

Gt. 46, p. 524.— ,S. Stevensi: S. flava (pistillate) X S. purpurea.
G.C. II. 16:40.—S. TolUdna: S. flava X S. pin-nurea.- S. vittata
maculdta; S. purpurea XS. Chelsoni.—.S. Willisii: S. Courtii
X S. mehiuorhoda. G.M. 37:411.—S. Wilsoniana: S. fl.iva X S.
pui-purea. L, jj_ g,

SAKSAFARILLA of commerce comes from various
species of Smilax. Wild Sarsaparilla of America is

Aralia nudicaulis,

SASSAFEAS (Spanish, Salsafras, Saxifraga; medici-
nal properties similar to those of Saxifraga were attrib-

uted by Spanish discoverers). Laur&ceie. Ornamental
deciduous tree, with alternate, simple or 3-lobed leaves
and small yellow^ flowers appearing in few-flowered ra-

cemes in early spring and followed by ornamental dark
blue fruit on red stalks. The Sassafras usually affects

light lands, although it may grow in clay loams. It is

a desirable tree for ornamental planting on account of

its handsome light green foliage, which is interesting

with its varying shapes and its orange-yellow or Ijright

red color in autumn, and on account of its decorative
bright-colored fruit. It prefers, at least in the North,
a warm and sunny position. It is not easily trans-
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2255. Sassalras tree.

plautecl when old on account of its long: tap - roots.

Prop, by seeds sown as soon as ripe; also by suckers,

which are often freely produced, and by root-cuttings.

One species in eastern N. America. Fls. dioecious,

rarely perfect, apetalous; calyx 6-parted; stamens 9, the
3 inner ones furnished
at the base with 2-

stalked,orau^e-colored
glands; anthers open-
ing, with 4 valves:
ovary s u p e r i o r, 1 -

loculed: fr. an oblons;-

ovoid, 1-seeded, dark
blue drupe surrounded
at the base by the thick-
ened scarlet calyx.

officinale, Nees {S.
Sassafras. Karst. S.
variifdllum , K u n t z e.

La iiriis Sassafras,
Linn.). Figs. 2255
(winter tree), 2256.

Tree, 30-60, or occa-
sionally 9U ft. high;
young branches bright
green : Ivs. oval and
entire, or 3-lobed al-

most to the middle,
obtusish, silky-pubes-
cent when young, gla-

brous at length, 3-4 in. long: fls. yellow, }>i in. across,
in several -fld. racemes, umbellate when unfolding,
afterward at the base of the young branchlets: fr. 3^
in. high. April, May. Mass. to Ont. and Mich,, south to
Fla. and Tex. S.S. 7:304-305. Em. 2:360. G.F. 7:215.
Gn. 31, p. 449. Alfred Rehder.

SATIN FLOWER. See Sisyrincliium.

SATTJREIA, or SATUREJA. See Savory.

SATTNDERS, WILLIAM (Plate XLVI), horticulturist
and landscape gardener, was born at St. Andrews,
Scotland, in 1822; emigrated to America in 1848; was
appointed botanist and superintendent of propagating
gardens, U. S. Department of Agriculture in 18G2, and
died at Washington, D. C, Sept. 11, 1900. When Mr.
Saunders first came to America he served as gardener
in a number of places, first at New Haven, Conn., and
later near Germantown, Pa. He was instrumental at

this time in the improvement of a number of import-
ant private and public properties, such as Clifton Park
in Baltimore, an estate of 400 acres; Fairmount and
Hunting Parks in Philadelphia, and cemeteries at Ara-
boy and Rahway, New Jersey. Mr. Saunders' most im-
portant piece of work in landscape gardening was in
connection with the planting and laying out of the
Gettysburg Cemetery. Soon after finishing this work,
he took lip his duties as superintendent of the gardens
and grounds of the U. S. Department of Agriculture.
Through his efforts much was done towards beautify-
ing the streets of Washington in the planting of trees
and the improvement of the parks. The grounds of the
U. S. Department of Agriculture were laid out and
planted by Mr. Saunders, and for a number of years
after the work was inaugui-ated he was actively en-
gaged in introducing plants from all over the world,
testing the same and making distributions wherever it

was thought they might succeed. One of the most im-
portant of his introductions was the navel orange,
which was first called to his attention by a woman from
Bahia, Brazil, about 1869. Mr. Saunders secured about
a dozen budded trees and planted them in the green-
houses at Washington. Soon after some of the bud
wood was distributed in California, and these few trees
formed the nucleus for the large plantings of the navel
oranges now at Riverside and elsewhere. While Mr.
Saunders had been kno\vn best as a horticulturist, he
was prominently identified with many other important
movements looking toward the advancement of agricul-
ture in this country. As early as 1855 he was actively
engaged in an effort to organize an association of farm-
ers, and this work eventually resulted in the forma-
tion of the Grange, of which he is often called the

father. His sturdy character, sympathetic nature and
kindly disposition endeared him to all who came in
contact with him. 3^ t. Galloway.

SAUROMATTJM {saura, lizard; referring to the
spotted llower). AracfAii. Perennial herbs, with uni-
sexual naked lis. Tubers bearing a single pedate leaf
one year, the next year Ivs. and tis. : petioles cylindrical,
spotted below; blade pedately parted; peduncle short:
spathe soon withering, its tube oblong, swollen at the
base, more or less connate, its blade or banner long-
lanceolate, black-purple, variously spotted. Species G.

India, Java and Trop. Africa. DC. Mon. Phaner. vol. 2.

The following are hardy bulbous plants, with large
and curious flowers. The fls. are produced from Jan.
until June, and the bulbs have kept well in a dry state
for a year^ There is little danger of the bulbs shrivel-
ing or rotting. Plant them 6 in. deep in pots or in the
garden. Easily managed by the amateur.

gruttatum, Schott. Petioles 3 ft. long, not spotted;
leaf - segments 0-8 in. long, 2-3 in. wide, the lateral
smaller: spathe-tube green on the back, 4 in. long, the
upper third narrowed; blade 12 in. long, 2 in. wide be-
low, gradually narrowing above, olive - green on the
back, yellowish green within, with dense, irregular
black-purple spots. Himalayas. B.R. 12:1017 (as Arum
venositm).
vendsum, Schott. {S. SimUnse, Schott.). Petioles

spotted, 3/^ ft. long; leaf-segments 8-10 in. long, 4 in.

wide, the lateral smaller : spathe-tube 3-4 in. long,
purple on the back: blade 14-16 in. long, 3 in. wide be-
low, about 1 in. wide from the middle to the apex, pur-
ple on the back, yellow within and with crowded oblong
purple or black spots. Himalayas. B.M. 4465 and F.S.
13:1334 (both erroneously as 6'. guttaUi-m).

Jared G. Smith.

SATJRtRITS (Greek, lizard's tail; referring to the
curve of the spike of fls.). Piperdcecp. The Lizard's
Tail is a hardy perennial herb suitable for the bog gar-

den. It has been offered by several dealers in native
plants. It grows in swamps, has heart-shaped leaves,

and bears, from June to Aug., small white fragrant
flowers in a dense terminal spike, the upper part of
which arches or nods gracefully. Herbs with jointed
stems, alternate, entire Ivs. and perfect fls. in spikes,
entirely destitute of
floral envelopes and
with 3^ ovaries: sta-

mens mostly 6 or 7:

fr. somewhat fleshy,
wrinkled; carpels 3-

4, indehiscent, united
at base.

c6rnuus, Linn. Liz-
ard's Tail. Pig.
2257. Height 2-5 ft.

:

Ivs. petioled.ribs con-
verging. Conn, to

Ont., Minn., Mo. and
southward. B.B.
1:482. w. M.

SAVIN. Junipe-
7-iis Sahina and J.
rirgiuiana.

SAVORY. Sum-
mer Savory is Sat- 2256, Sassafras officinale (X ^g)-
ureia hortensis , Linn.
Lahiaia^. Cultivated in kitchen gardens for its aromatic
green parts, which are gathered in midsummer for flav-

oring meat, dressings and other culinary preparations.
The slender, errect, branching, herbaceous stems. 10-12

in. tall, bear soft, narrow, green leaves and clusters of

pink, purplish or white flowers in summer, which are fol-

lowed by brown ovoid seeds whose vitality lasts three
years. Propagation is by means of seed,which is sown in

drills 12-18 in apart in April or May in light,mellow, well-
drained loam of moderate richness. When 2-3 in. tall the
plants are thinned to 5 or 6 in. asunder, or for early crop
they may he transplanted from hotbeds sown in March.
Winter Savory {S. vwnfana, Linn.) is a hardy Euro-

pean perennial species, having much the qualities of
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the annual. It may be managed like thyme- It has
woody, slender, very branching stems 12-16 in. tall,

narrow, very acute leaves, white, pink or lilac flowers
and brown seeds, whose average vitality is three j'ears.

M. G. Kalns.
SAVOY is a kind of cabbage.

SAW PALMETTO. Serencsa serrulata.

2257 Saururus cernuus \ a ^3) (bee page 1617.)

SAXiFRAGA (Latin, rock and to break; said by
some to refer to tlie fact tliat many of the species grow
in the clefts of rock, by others to the supposition that
certain species would cure stone in the bladder). Saxi-
fragclcew. Saxifrage. Rockfoil. As outlined below
(including Megasea), the genus contains upwards of
175 species, widely distributed in the north temperate
zone, many of them alpine and boreal. In the southern
hemisphere they seem to be known only iu South Amer-
ica. The Saxifrages are herbs, mostly perennial, with
perfect small white, yellow or purplish flowers in pani-
cles or corymbs; calyx with 5 lobes; petals 5, usually
equal; stamens mostly 10, in some species only 5;
styles 2; fr. a 2-beaked or 2-divided capsule, or some-
times the capsules nearly or quite separate at maturity,
with numerous seeds. See Engler, "Monographie der
Gattuug Saxifraga," 1872.

Saxifrages are various in habit and stature, but they
are mostly low and spreading with rosulate or tufted
root-leaves. Most of the species iu cultivation are grown
as rock-garden plants, although the large-leaved mem-
bers of the Megasea or Bergenia section are sometimes
used as border plants. Owing to the small attention
given to rock and alpine gardening in America, the Sax-
ifrages are little known to our horticulturists. Most of
them are abundantly hardy as to frost, but are likely to

suffer from the dryness and heat of the American sum-
mer. Partial shade in summer is essential for the best
results with most of the species. In winter the stools

should be given ample covering of leaves. The most
useful kinds for this country are the species of the
Megasea section. These are low plants of bold habit,
and are admirably adapted for rockwork and for spring
forcing under glass. Fig. 1047, Vol. II, shows a clump
of these plants in the lower left-hand corner.
The alpine species are mostly dwarf plants with more

or less persistent foliage. Some of them, as ;S'. opposit-
ifolia, make dense moss-like mats; others, of which S.
Aizoon may be taken as a cultural type, produce a
dense rosette of leaves at the surface of the ground,

from which arises a flower-scape. Some of these forms
are very interesting because of the vari-colored or sil-

very effect produced by natural incrustations of lime on
the leaves, particularly on the leaf-edges. Give shade.
Most Saxifrages make stolons and offshoots freely,

and by these the plants are easily propagated; they are
also increased by division. Some make bulblets.

The number of species of Saxifrage worthy of culti-

vation in rockeries and in borders is large, but the fol-

lowing account comprises those known to be in the trade
in North America. Verj'" few of the species have been
modified to any extent under domestication. There are
a number of important hybrids, two of which are in the
American trade: S. Andrewsli, hybrid of -S. Geum and
S. Aizoon, is somewhat like the latter parent; fls. pale
white with purple dots; Ivs. spatulate to ligulate, very
obtuse, crenulate-dentate; stem erect, few-leaved, glan-
dular-hairy, 6-8 in. tall. S. hybrlda splendens is per-

haps a hybrid of S.Geum by S. rotundlfolia.

aphylla, 30.

azoides, 26.

Aizoon. 12.

brouchialis, 27.

bryophora, 20.

CEespitesa. 29.

Camposii, 28.

eherlerioides, 27.

Cki7ie7iSLS, 33.

chi-ysantha, 16.

ciliata, 1.

cordifolia, 5.

Cotyledon, 11.

crassifolia, 4.

cuneifolia, 4.

Forttmei, 33.

Geum, 32.

graniilata, 13.

hu-suta, 32.

Hostii. 10.

INDEX.
Huetiaua, 7.

integrifolia, 25.

Japonica, 33.

Lautoscaua, 9.

leptophylla, 30.

1 e u c a n themifolia,
21.

ligalata^ 1.

lingulata, 9.

Mertensiana. 19.

Michauxii, 21.

Milesii. 3.

nivalis, 23.

oppositifolia, 8.

peltata, 15.

Pennsylvanica, 22.

piuictata, 18.

purpurea, 5.

purpuraseens, 6.

pyramidalis, 11.

Pyrenaica, 8.

recta, 12.

rivularis, 14.

rosularis, 12.

rotundlfolia, 17.

rubra, 1.

sarmentosa, 33.

Schmidt ii, 1.

Sibirica, 4.

speciosa, 1.

Stracheyi, 2.

sitperha, 8, 33.

Taygetea, 17.

tricolor, 33.

unguiculata, 2.

umbrosa, 31.

variegata, 31.

Virginiensis, 24.

Wallaceana, 28.

*A. Z/vs. with many small punctate
glands or dots on the surface.
ttsuaUy large a.nd thick and
the pt'tioJe sheathed at the base:
plant acatdesccnf, with a thick
rootstock. Bergenia or Me-
gasea.

B. Margin of leaf conspicuously
ciliate or apiculate -toothed.

c. Base of leaf distinctly cor-

date, aUhongh narroiv
CC. Base of leaf usually nar-

rowed to the petiole

BB. Margin of leaf not ciliate but
more or less undulate or ere-

nate: Ivs. not pubescent.
c. Scape and inflorescence gla-

brous

CC. Scape and inflorescence jru-

bescent
AA. Lvs. without punctate dots or

glands {sometimes pitted) on
the face, usually not large nor
ivith sheaths at base : root-

stocks {if any) slender or
short. Saxifrage proper.

B. Seeds spherical {Cymba-
laria)

BB. Seeds fiisiform or oblong-obo-
vate.

C. Apex and margin of leaves
bearing a few distinct pores
or impressed dots.

D. Arrangement of h's. oppo-
site

DD. Arrangement of lvs. alter-

nate (best seen on flower-
ing stems).

E, Leaf -margins re flexed,

crenulate or nearly en-
tire, more or less crus-
tate with lime

1. ligulata

2. Stracheyi
3. Milesii

4. crassifolia

5. cordifolia

6. purpurascens

7. Huetiana

8. oppositifolia

0. liugT-ilata

10. Hostii
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EE. Leaf - margins spread-
ing, serrate, sometimes
both margins and up-
per face crustate 11. Cotyledon

12. Aizoon

CO, Apex and margin of leaves

without pores.
D. T^nie stem all subter-

ranean.
E. Plant propagating hy

means of subterranean
bulblets produced on
the very short- jointed
caudex 13. granulata

14. rivularis

EE. Plant propagating by
non-biilbiferoiis shoots.

F. Foliage peltate, lai-ge.lb. peltata

FF. Foliage not peltate,

usiiaUy not large.

G. Petals yellow IG. chrysantha
GG. Petals white (some-

times spotted).

H. Lowerlvs. orbicu-
lar 17. rotundifolia

15. punctata
19. Mertensiana

HH. Lower Ivs . cu -

neate, ohovate or
spatulate {ovate

in No. 25).

I. Shape of petals
lanceolate-
acute, or nar-
rower 20. bryophora

21. leucanthemifolia
22. Pennsylvanica

II, Shape of petals
b ov a t e or

orbicular 23. nivalis

24. Virginiensis
25. integrifolia

DD. True stem above ground,
the plant propagating by
evident stolons or offsets.

E. Petals all equal.
F. Pistil more or less ad-

nate to the calyx-tube
at its base.

G. Foliage stiff and
withering r a t h e r
tlian failing, not
divided, the mar-
gin usually setose.2Q. azoides

27. bronchialis
GG. Foliage herbaceous,

undivided or lobed.2S. Camposii
29. caespitosa
30. aphylla

F. Pistil free from the

calyx-tube 31. umbrosa
.32. Geum

EE. Petals unequal, the two
lower ones much larger
than the others 33. sarmentosa

1. liffulata, Wall. {S. Schmidtii, Regel). Strong-
growing plant, with large radical Its. 3-8 in. across and
orbicular or obovate in outline and cordate at base, the
margin scarcely undulate but ciliate: scape becoming
about 1 ft. tall, this and the pedicels and calices gla-

brous: fls. white to light purple, orbicular and clawed:
fr. subglobose, drooping. Himalayan region. B.M.
3406, "the sepals too acute and the leaves too undulate,"
according to Hooker. L.B.C. 8:747. R.H. 1868:271.
— Not perfectly hardy at Boston. By error, the name is

sometimes written S. lingulata, a name which properly
belongs to a very different species (No. 9). Var. rtibra,

Hort., is aform with red-purple fls. Var. specidsa, Hort.,
has showy blush or rose-white lis.

Var. cili^ta, Hook. {S. ciliafa, Royle), has Ivs. hir-
siite on both sides and the margins strongly ciliate.

B.M. 4915. G.C. HI. 5:305.

2. Str&cheyi, Hook. f. &: Thom. (S. unguiculata,
Hort., not Engl.). Pig. 2258. Habit of S. ligulata:

Ivs. glabrous on both sides, obovate, usually not at all

cordate at base, the margin ciliate and from crenate-

serrate to nearly entire: pedicels and calices pubescent.

2258. Saxifraga Stracheyi (X H)-
As the flowers are uppeuring In earliest spring.

the scape becoming 1 ft. or more tall: fls. white or rose
(sometimes yellow?), the calyx-teeth oblong and often
wider above their base: fr. ovate-lanceolate, usually
erect. Kashmir, 8,000-14,000 ft. B.M. 5967?. B.R.29:65
{as S.ciliata). G.M. 39:233. J.H. III. 32:281.

3. Milesii, Leichtl. {S. Strdcheyi,va,T. 3rilesii,Kort.).
From S. Stracheyi it differs in having longer Ivs.

(9-12 in. long and 4-5 in. broad), white fls., oblong
calyx-lobes, the petals distinctly clawed: corymb dense.
Himalaya.

4. crassifolia, Linn. (S. cnneifolia, Hort., not Linn.
S. Sihirica, Hort., not Linn.). Fig. 2259. Strong-grow-
ing species with woody rhizome: Ivs. obovate to long-
obovate, narrowed at the base, undulate-crenate: scape
and inflorescence glabrous: fls. lilac or purplish, nu-
merous on the inclined or drooping branches of the
elevated panicle (scape 10-16 in. tall). Altai to Mon-
golia. B.M. 190. G.M. 34:67. Mn. 10, p. 74.

5. cordifolia, Haw. Very like the above and probably
only a form of it; differs in having broader, round-ob-
long, and more or less cordate Ivs. Altai. Var. pur-
purea, Hort.. has purple fls.

6. purpur^scens, Hook. f. & Thom. Lvs. broad-obo-
vate to short-oblong, the margins entire or slightly

undulate, somewhat cordate at base: scape 12 in. or less

high, bright purple, hairy: fls. deep purple, nodding,
the calyx-lobes very obtuse: fr. elliptic-lanceolate, erect.

Sikkim (India), 10,000 to 15,000 ft. altitude. B.M. 5066.
—Very handsome because of its purple scape and flowers.

7. Huetiana, Boiss. Annual or biennial, but grown
from seed as a hardy garden anniial and used for edg-
ings and borders of small beds: dwarf, about in. high,
compact in growth: lvs. reniform and shallowly 5-7-

lobed, the lobes obtuse or short-apiculate, long-petioled,
bright green in color: fls. small but very numerous,
long stalked in the axils, bright yellow, the petals ovate
or oblong: seeds small, tuberculate. Asia Minor. — Very
effective little plant.

8. oppositifblla,
Liim. Stem or cau-
dex perennial and
leafy, the branches
rising 6 in. high and
bearing many small
persistent thick se-

dum-like lvs., and
giving a moss -like
aspect to the plant;
sterile shoots with
lvs. imbricated in

four series: fls. soli-

tary on the ends of the annual leafy shoots, lilac or
white, the obovate petals exceeding the stamens. Rocks,
alpine and boreal parts of Europe and North America,
extending into northern Vermont. L.B.C. 9:869.—An
excellent little rock plant, making a sednm-like mat,
the foliage of a purplish cast. There are several cul-

tivated forms, as var. alba, fls. white; var. major, fls.

2259 Saxifraga cras&ifoha.



1620 SAXIFRAGA SAXIFEAGA

large, lilac; var. PyrenUca (or superba), fls. very large,

rose-purple. S. oppositifoUa is evergreen. It makes a

good carpet under other plants.

9. lingul&ta, Bell. Radical h's. in a rosette, numer-
ous, linear-spatulate and soinewhat acute, sulcate above,
the margin erose-crenulate and somewhat ciliate and
crustate with lime; stem-lvs. shorter, the margin carti-

laginous and less crustate: scape rising 1-2 ft., erect or

flexuose, and bearing a thyrsoid panicle of small white
fls. witli obovate or oblong - obovate 3-nerved petals.

Apennines and Alps.
Var. Lantoscana, Engler (5. Lantoso&na, Boiss. &

Rent.). Lvs. short, more or less attenuate below, but
not at the apex, the margin thin. Maritime Alps. G.C.
II. 15:109.

10. Hostii, Tausch. Radical or basal lvs. many, some-
what erect, flat above and the apex obtuse, ciliate at the
base; stem-lvs. oblong and nearly or quite obtuse, cre-

nate-serrate: corymb 5-9-fld., the fls. white or the ob-

long petals somewhat purple-spotted. Apennines and
Alps.

11. Cotyledon, Linn. Tufted, the basal lvs. forming
attractive silvery rosettes, and sending up long panicles
to a height of 1-2 ft.: basal lvs. lingulate to long-obo-
vate, short-apiculate, plane, margin cartilaginous and
dentate and bearing many pores; stem-lvs. Ungulate-
lanceolate : fls. numerous, white, the petals cuneate-
obovate and 3-5-nerved and the middle nerve usually
bifid, the calyx glandular. Mountains of En. Var.

pyramidalis, DC, is a robust form,
with a large, many-tid. panicle.

12. Aizoon, Jacq. (S. rosuldris,
Schleich. S.rMa, Uap.). Fig. 22G0.

Much tufted alpine plant, forming
small dense rosettes and sending up
a clammy-pubescent, many-fld. scape
5-12 in. high: basal lvs. spatulate,
incurved, thick and persistent, the
margins white and cartilaginous and
porose; stem-lvs. smaller, spatulate
or cnneate, serrate towards the apex:
fls, small and many, cream color to

nearly white, the petals obovate to

elliptic and 3-5-nerved, and some-
times spotted at the base. Alpine
and boreal parts of Europe, Asia and
N. Amer. , coming as far south, in

our eastern country, as northern Vt.
and Lake Superior. —Very variable.

13 granulata, Linn. Meadow
SAXIFR \GE. Plant erect and branched

when in bloom, 6-20 in. tall :

radical lvs. reniform, incise-

lobed, the lobes entire or ere-

nate, pilose, stalked ; stem-lvs.

few, nearly sessile, cuneate :

fls. white, somewhat bell-

shaped, more or less

drooping, about 1 in.

across, the petals ob-
ovate - oblong and
much contracted at

the base and 3-

nerved. En., N. Afr.,
Asia.— This is a com-
mon Meadow Saxi-
frage of Europe,
blooming early in

May. It is an attrac-

tive plant. A full

double form is in

cultivation, being
prized for planting

in moist shady borders. Not hardy at Boston.

14. rivularis, Linn. Matted little plant, with stems
ascending 1-3 in. high: lower lvs. round -reniform,
prominently 3-5-lobed, long-stalked; stem-lvs. narrow-
ovate to lanceolate, entire: fls. 3-5. white, the pet,als

ovate. Eu., Asia, N. Amer., in this country occurring as
far south as the White Mts. and Colo.

15. peltata, Torr. Umbrella Plant. Strong plant,
sending up large peltate leaf-blades or petioles 1-3 ft.

2260. Saxilraga Aizoon (X J™).

long, the many pinkish or white fls. borne on long hairy
scapes overtopping the young foliage: rootstock stout,

horizontal: lvs. orbicular, much lobed or cut, almost
centrally peltate : fis. ^s in. across, the petals elliptic

and obtuse. Margins of streams, Calif. B.M. 6074. F.

S. 23:2441. G.C. 111. 27:1.39. Gn. 20, p. 545; 55, p. 6.

Gng. 7:307. —One of the largest of all Saxifrages, and
the only one with peltate lvs. The If. -blade often meas-
ures 1 ft. across, and the rhizome 2-3 in. thick. The
fls. appear in advance of tlie lvs. in early spring. Hardy
in Mass., with slight protection, and a most desirable
plant when bold effects are desired.

10. chrysintha, Gray. Dwarf cespitose plant with
creeping shoots and rosulate, imbricated oblong-ovate,
glabrous and fleshy lvs.: flowering stems 1-2 in. tall,

filiform, glandular-pubescent, 1-3-fld., the oval petals
yellow. Mts. of Colo.—Has been offered by dealers in
native plants.

17. rotundiJdlia, Linn. Root-lvs. thick, cordate-orbic-
ular, dentate-lobed, long-stalked, clustered, but not
rosulate; stem-lvs. nearly sessile, often narrower: fl.-

stems 1 ft. tall, erect and somewhat branched, hairy:
fls. white, the oblong-elliptic petals spotted with purple.
Eu. and Asia. B.M. 424. —A very pretty plant for moist
places.

Var. Taygetea, Engler (S. TaygeUa, Boiss. & Heldr.).
Basal lvs. very long-stalked, reniform or nearly orbic-

ular, 5-9-lobed : fls. only 1-2 on the ends of the branches
(several in S. rotundifolia itself). Greece.

18. punctata, Linn. Plant 1 ft. or more high when in
flower, more or less pubescent, the scape leafless: lvs.

at first pubescent but becoming glabroiis, reniform,
equally and strongly dentate or crenate: fls. white, not
punctate, the petals obovate or oblong ; the sepals
acutish. Asia and boreal N. Amer.

19. Mertensiana, Bong. Very like S. punctata, but
the lvs. incise-lobed and the lobes 3-toothed: sepals ob-

tuse. Alaska.

20. bry6phora, Gray. Dwarf, the scapes about 3 in.

high and brandling: lvs. 1 in. or less long, oblanceolate
to narrow-oblong, entire and ciliate, usually rosulate:
scape leafless, the branches 1-fld. : petals lance-ovate,
white, 2-spotred at the base. Mt. Dana. — Once offered

by dealers in native plants.

21. leucanthemiSdlia, Miehx. {S. Micliauxii. Britt.).

Viscid plant 5-20 in. tall, much branched, bearing many
small star-like white fls. and long-spatulate toothed lvs.

:

petals lanceolate, unequal, the 3 larger ones cordate at

the base and with a pair of yellow spots. Va. to Ga.,

in the mountains.

22. Pennsylvinica, Linn. Tall stout herb, sometimes
3 ft. and more high, viscid pubescent, nearly or quite
simple: basal lvs. sometimes nearly 1 ft. long, oblan-
ceolate, obscurely toothed, much narrowed below, the
scape nearly naked: panicle long and becoming open:
fls. numerous and small, greenish, the petals linear-

lanceolate. Swamps, eastern U. S., south as far as Va.
— Recommended as a bog plant.

23. nivalis, Linn. Dwarf, the flowering branches ris-

ing 3-6 in.: lvs. ovate or obovate, thickish, crenate,

narrowed into a petiole: fls. capitate on a naked scape,

the head sometimes branched, white, the oblong or obo-

vate petals persistent. Alpine and ai'ctic regions of

Eu., Asia and N. Amer. In the Rocky Mts. it occurs

as far south as Arizona.

24. Virginiensis, Michx. Low, viscid pubescent plant,

1 ft. or less tall, from a rosette of obovate or spatulate,

crenate-tootbed thickish lvs., which are narrowed into a
petiole: cyme small and close at first but becoming loose

and open : fls. small but many, dull white, the petals

oblong-obtuse. On rocks and in woods, eastern U. S.

as far south as Va. and Tenn.—A pretty spring flower,

and sometimes planted. There is a double-fld. form.

25. integriJdlia, Hook. Plant a foot or less tall, vis-

cid pubescent, leafless except at the base, the short cau-

dex somewhat woody: lvs. ovate and very obtuse, entire

or very nearly so: fls. white, small, in a more or less

loose panicle, the petals obovate and twice the length of

the spreading-reflexed calyx-lobes. Calif, northward.—
Once offered amongst native plants.
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26. azoides, Linn. Tufted plant, 6 in. or less tall, gla-

brous except fertile sparingly setose leaf-margins: Ivs.

linear-lanceolate, somewhat fleshy, scattered along the

stem: lis. solitary on axillary pedicels near the top of stem,
yellow and more or less spotted with orange, the petals

oblong. Eu., Asia, N. Amer., in the U. S. occurring in

northern New England, northern New York, northern
Mich., Kocky Mts.. etc.

27. bronchialis, Linn. Dwarf and cespitose, the scape
a few inches high and nearly leafless but leafy at the
base: Ivs. linear to linear-lanceolate, mncronulate at

the apex, ciliate or spiuulose on the margin, stiflish:

fls. solitary or corymbose, on long and weak
peduncles, yellowish white with orange-red
dots, the petals obovate-oblong. Asia and
arctic N. W. America and Rocky Mts. Only
var. cherlerioides, Engler (S. cJierlerioldes,

Don), has appeared in the Amer. trade:
very dwarf, only 2 or 3 in. high, densely ces-

pitose, few-flowered, the Ivs. short and some-
what spatulate. Asia and Alaska.

28. Camposii, Boiss. & Rent. {S. Wallace-
dna, Hort. ). Tufted and bright green, with
reddish fl. -stems, hairy and somewhat glan-
dular: Ivs. spatulate, with an abruptly en-
larging end, 3-5-lobed, and sometimes again
toothed : fl. -stems branching. 3-4 in. high,
erect: fls. % in. across, white, somewhat
bell-shaped, the broad petals much exceeding
the calyx. Spain. B.M. 6040. Gn. 35, p. 392.

A.F. 4:493. — Once introduced here, but does
not endure the hot climate well. An attrac-

tive species.

29. casspitosa, Linn. Exceedingly variable
species: dwarf and cespitose the fl

stems erect and nearly leafless and
somewhat glandular-pilose (3-4 m
high) : Ivs. usually cuneatebut some
times nearly linear,

usually 3-fld and some-
times 5-fid, the lobes
linear and obtuse and

'nearly parallel: fls.

few, white, 1-10 in a
raceme or panicle,
campanulate, the pet-

als spreading, oblong
and obtuse, 3-nerved.
Eu.

30. aphy'la, Sternb.
fS. leptoplt!)Ua,Frce\.).

Small, loosely cespi-
tose species, producing
many or several rosettes at the surface of the ground,
and sending up short, almost leafless, 1-fld. or 2-fld.

glandular scapes: Ivs. thinnish, entire or 3-5-lobed:

fls. light yellow, the petals linear and acute and about
as long as the calyx-lobes. Eu.

31. umbrosa, Linn. London Pkide. St. Patrick's
Cabbage. Erect -growing plant, the nearly leafless

branching fl. -stems reaching 6-12 in. high and spring-
ing from a dense rosette of Ivs. 6-12 in. across: Ivs.

thick and mostly glabrous, obovate, crenate -dentate,

the stalk-like base ciliate: -fls. small, pink, with darker
spots, in a loose panicle, the petals ovate or oblong and
spreading. Eu., in shady places. —A very neat and at-

tractive plant, frequent in European gardens, but rai'ely

seen here. There is a var. variegata, Hort.

32. Geum, Linn. (S. hirsuta, Linn.). Differs from S.
umbrosa in being hairy, in having orbicular Ivs. that
are cordate or notched at the base and on long stalks.

Range of last, and said to occur in Newfoundland.

33. sarmentbsa, Linn. {S. Japdnica, Hort. S. Chi-
n^nsis, Lour.). Strawberry Geranium. In England
known as Mother of Thousands, a name also applied
to Linaria Cymbahiria. Old Man's Beard. Fig. 22G1.
True stem or caudex scarcely rising above the ground,
but the fl. -stems rising 1-2 ft. and much branched,
whole plant sparsely hairy : stolons many, long and
rooting freely at the joints after the manner of a straw-
berry: Ivs. nearly orbicular, shallowly crenate - lobed,
the lobes apiculate, all radical and long-stalked : fls.

nuiuy, white, the 2 lower hanging petals lanceolate
pointed or lance-ovate, the 3 upper ones small and in-
conspicuous and pinkish and spotted. Japan and China.
B.M. 92. (_T.C. IlL 7:237 (showing irritability of plant
to light). Gn.30, p. 3G3; 32, p. 37. R.H. 1870, p. 427.-
An old-time greenhouse plant, and also one of the com-
monest window-garden subjects. Of easiest culture.
Var. tricolor, Sieb. (>S'. tricolor superha, Hort.), has Ivs.
handsomely marked with creamy white and red varie-
gations. P.S. 21:2227-8 (as S. Fortnnei tricolor). !S.

Fortunei, Hook. (B.M. 5377), is a closely allied species,
but is less (if any) sarmentose, the Ivs. are more

sharply toothed, the fls. are white and the
lower petals are dentate. L H B

SAXIFRAGE. See Saxlfraga.

^ SCABlOSA (Latin, itch ; referring to medi-
cinal use). Blptiacdcece. Scabious. Mourn-
ing Bride. About .52 species (from Eu.,
Asia and Afr. ) of annual or perennial herbs.

j^ . often somewhat woody at the base, with en-
IaJ\ ' tire, lobed, or dissected Ivs. and blue, rose,

yellow or white fls. in mostly long-pedun-
cled globular or ovoid-conic heads. Bracts
of the involucre in 1 or 2 rows, foliaceous,

,^^ mostly free: scales of the receptacle small,

y^^ narrow or none : corolla 4-5-cleft: stamens
^ 4, rarely 2, all perfect. For a related plant,

see Cephalaria

.

In any moderately good garden soil a
succession of flowers is produced from June
until frost. The flowers are very service-
able for cutting purposes. Propagated by

seed or division. Many of the peren-
%e^ nial species act like biennials in culti-

vation, and often flower the first year
from seed. S. atropur-
purea is a common gar-

/ den annual.

INDEX.

alba, 3, 7.

arvensis, 2.

atropurpurea, 4.

brachiata, 6,

candidissima, 4.

Caucasica, 7.

22d1. Saxifraga sarmentosa (X /'a)-

coccinea, 4.

Columbaria, 3.

compacta, 4.

graminifolia, 8.

major, 4.

nana, 4.

ochroleuca, 1.

perfecta, 7.

pumila, 4.

stellata. 5.

varia, 2.

Webbiana, 1.

Badical leaves dentate or lobed.

B. Fls. yellow. . 1. ochroleuca
BB. Fls. dark purple, bhte or white.

c. Calyx-limb sessile ornearly so.

d. Lvs. sessile 2. arvensis
DD. I/vs. petioled 3. Columbaria

00. Galyx-ll^nb pedicellate.

D. Plant S ft. high 4. atropurpurea
DD. Plant 6-18 in. high 5. stellata

AA. Radical lvs. entire.

B. Lvs. ovate-oblong 0. brachiata
BB. Lvs, lance-linear to linear.

c. Heads 3 in. across 7. Caucasica
CO. Meads smaller 8. graminifolia

1. ochroleiica, Linn. A hardy perennial herb about 18

in. high: stem branching and somewhat hairy: lvs.

whitish pubescent, the radical crenate or lyrately pin-

natifid, tapering to a petiole, pubescent on both sides;

those of the stem 1-2-pinnately divided or cleft into ob-
long or linear lobes: peduncles long, slender: lvs. of
the involucre shorter than the fls. June to autumn.
Eu. and Asia. Var. Webbi&,na [S. Webbitina, D. Donl.
Height 6-10 in. : lower lvs- canescent-villous, the iipper
glabrous. Resembles the type but is smaller in all its

parts. B.R. 9:717.

2. arvensis, Linn. [S. vctria, Gilib.). A hardy per-
ennial 2-4 ft. high: stem hispid: lvs. villous-hirsute,

the radical unequally pinnately parted, the lobes lanceo-
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late; those of the stem pinnately divided with linear

lobes, the upper linear-lanceolate: involueral bracts ob-

tuse: fls. lilac or blue, 1-2 in. across. Jxine-Aug. Not
known to be in the trade, S. varia, Hort., being presum-
ably mixed varieties of S. atropurpnren.

^M

2262. Scabiosa atropurpurea (X /^).

3. Columbiria, Linn. A hardy perennial quite variable
in character, 2 ft. high: stem branching, glabrous or

nearly so: radical Ivs. ovate-obtuse, crenate, membra-
nous, pubescent on both sides; stem-lvs. glabrous, pin-

nately parted, the segments linear, entire or slightly

Incised: fls. blue, in ovate-globular heads on long pu-
bescent peduncles. June-Sept. Eu., Asia, Afr. — Var.
diba is cult.

4. atropurptirea, Linn. (S. nicijor, Hort.). Sweet
Scabious. Fig. 2262. An annual branching plant about
2 ft. high: radical Ivs. lanceolate-ovate, lyrate, coarsely
dentate; stem-lvs. pinnately parted, the lobes oblong,
dentate or cut: fls. dark purple, rose or white, in long-

peduncled heads, becoming ovate or oblong in fr.

July-Oct. S.Eu. Gn. 21, p. 118. B.M.247. F. 8.12:1203.
— Vars. candidissima, coccinea, compacta, mijor, nana
and pAmila are often offered as if they were distinct

species, as S. nana, etc.

5. stellata, Linn. An annual plant, hairy, simple or
somewhat branched, G-18 in. high : Ivs. cut or somewhat
lyrate, the terminal lobe large, obovate, dentate, the
upper ones often pinnately parted : fls. blue, in long-

peduncled heads ; corolla 5-cleft, the lobes radiate.

June and later. S. Eu.

C. brachiata, Sibth. & Sra. An annual species about
1 ft. high: lower Ivs. ovate-oblong, the upper pinnately
cut, lyrate; the lower lobes decurrent, the terminal
large, obovate, oblong: fls. light blue. June and later.

Eu., Asia.

7. Cauc^sica, Bieb. A hardy perennial 18 in. high:
Its. glaucous or whitish, the lower lanceolate-linear,

acute, the upper cut and divided: heads flattish: fls.

light blue. June-Oct. Caucasus Mts. Gn. 35, p. 121.

— Vars. Alba and perfecta are also offered. G.M. 38:839.

8. graminifolia, Linn. A perennial herb, somewhat
woody at the base, about 1 ft. high: Ivs. linear, silvery:

fls. pale blue. June-Oct. Eu. "B.R. 10:83.5.

J. B. Keller and F. W. Barclay.

SCABIOUS. For Common Scabious, see Scabiosa.
For .Shepherd's or Sheep Scabious, see Jasione peren-
nis.

SCALLION, a name for the Shallot; also used for
onions that do not make good bulbs but remain with
thick necl^s, but generally pronounced and written scie?-

lion in this country. The word is connected with Asca-
lonicnm [AUitfni Ascalonicum).

SCANDIX (Greek, to sting: in reference to the rough-
ness of the fruit). Umbelliferw. About 10 species of
annual herbs mostly natives of Europe: Its. pinnately
decompound, the segments small and narrow: lis. white,
polygamous, often radiate, usually in few -rayed com-
pound or simple umbels: fr. oblong-linear, long-beaked,
the ridges obtuse, prominent.

Pfecten-Veneris, Linn. Fig. 22C3. A hardy garden an-
nual 6-12 in. high, with finely cut Ivs. aud small white
fls. in simple umbels. Eu. — Little grown here.

S. cerefdliuvi, Linn. See Chervil. p^ -^y^ BakcLAY.

SCAPHOSfiPALUM (Greek, boat and sepal; alluding
to the form of the lower sepal). Orchiddcew. A genus
recently separated from Masdevallia upon the character
of the lateral sepals, which are united into a boat-
shaped organ. In habit the plants resemble Masdeval-
lia, except that the parts of the rhizome are longer, thus
making the tufts leas compact, and the racemes assume
climbing habits, becoming very long and bearing fls.

for mouths in succession. The dorsal sepal is free or
nearly so: labellum and sepal small. The genus con-
tains about 10 species.

Grow in a coolhouse well protected from the sun. Keep
the summer temperature as low as possible. Give plenty
of water when growing. When at rest, water sparingly
but do not allow the plants to become entirely dry. Use
as small a pan as possible. The culture is like that for

Masdevallia.

gibberdsum, Rolfe (llasdevdllia gibberdsa, Reichb.

f. ). Lvs. 3-5 in. long, oblong-obovate or lanceolate, ob-

tuse: peduncle 0-10 in. long, warty, bearing a loose ra-

ceme of 4-8 fls. : dorsal sepal boat-shaped, with a long
tail, dull red. with strong, greenish ribs; lateral sepals

partly connate in a concave lamina, then snreading

2263. Scandix

Pecten-Veneris (X %).

horizontally, yellow, spotted with red and ending in

yellowish tails. Colombia. B.M. 6990.

punctatum, Rolfe (MasdevdUia punetclfo., Eolfe).
Densely tufted: lvs. elliptic-lanceolate, subacute, 3-5
in. long: peduncles pendulous: fls. small, dull yellow-



SCAPHOSEPALUM SCHINUS 1623

ish, thickly speckled with crimson ; dorsal sepal
broadly ovate, concave, strongly 5-ribbed, ending in a
stiff incurved tail; lateral sepals spreading horizontally,
falcately incurved, with a filiform process near the tip.

Colombia. B.M. 7165.

Heineich Hasselbring and Wji. Mathews.

SCAKBOEOUGH LILY. Vallota jmrpurea.

SCARLET BUSH. ITameUa.

SCARLET LIGHTNING. Lychnis Clialcedonica.

SCARLET PLUME. Etiphorbia fulgens.

SCARLET RUNNER. A red-flowered variety of
Phaseolus mult iftor us.

SCENTED VERBENA. A name found in some
books for the Lemon Verbena. See Lippki.

SCHAUfiRIA (after J. C. Schauer, professor at
Oreifswald, 1813-1848). Acanthdcea;. Erect, half-
shrubby herbs, with entire Ivs.: fls. yellow or red, in a
terminal thyrse or spike; calj'x 5-parted, segments
linear or setaceous; corolla-tube long, gradually broad-
ened upward; limb 2-lipped, the upper lip interior nar-
row, entire or emarginate, erect, lower lip cut into 3
subequal, recurved segments; stamens 2 each, with 2
parallel anthers, about as long as the upper lip;

aborted stamens wanting; style filiform: ovary seated
on a disk, 2-loculed, with 2 seeds in each locule. About 8
species from Brazil. Closely related to Jacobinia, from
which it differs by the equal parallel anther cells. It is

distinguished from Anisaeanthus by its setaceous cal}'x-

lobes, and from Fittonia by its habit.

flavicoma, N. E. Brown {Jvsticia fldi^a, Hort., not
Kurz.). Fig. 22()4. Half-shrubby plants, with erect,

branched stems, up to 4 ft. high: Ivs. opposite, petio-

late, ovate to ovate-lanceolate, shining green, undulate:
fls. light yellow, IHin. long, borne in erect, feathery
panicles; calyx-lobes long, subulate, glandular-hairy,
persistent after the corolla has fallen. Autumn. Brazil.
B.M. 2816 (as Justicia calycotricha). B.R. 12:1027 (as
J'usticia flavicoma). L.B.C. 20:1921 (as Justicia calli-

tt-icha).— This plant has been confused with S. caly-
cdtrieJia, Nees, and has long been cultivated under that
name. S. calycotricha, Nees, has a smooth calyx and
broader ovate Ivs. which are very obtuse or subcordate

/at the base. Heinrich Hasselbring.

SCHEfiLEA (after Scheele, distinguished German
chemist) . Palmdcefe. About 10 species of pinnate palms
from tropical South America. They are spineless, tall

or dwarf: leaf-segments arranged in regular series or
grouped, linear, in young plants imequally and obtusely
2-cut at the apex: fls. yellowish, dicecious or monoecious,
the males very numerous in the upper part of the
branches, the females few or solitary in the lower part
and sometimes peduncled; petals of the males long-
club-shaped or cylindrical; stamens 6, shorter than the
petals: fr. 1-3-seeded.

hutyracea, Karst. This species is cult, in S. Calif.
Franceschi remarks that it comes from Venezuela and
is a magnificent palm with the habit of AttaJea. H. A.
Siebrecht writes that it is rare in cultivation and that it

is more interesting than beautiful. On account of its

large stem base or crown, it requires so large a pot or
tub for the size of the plant that it does not make a
very ornamental sub.ject. -^^ jj^

SCHEilRIA (Frederick Scheer presented the original
species to the Royal Botanic Gardens at Kew, he hav-
ing received them in 18.50, through J. Potts, from Chi-
huahua, Mexico). Gesnerdcea'. A name proposed for
four Mexican and tropical American herbs which are
now referred to Achimenes (which see). From Achi-
menes, Seeman, its founder, distinguished it "by its

truly infundibuliform, not bilobed, stigma." In habit,
the genus suggests Achimenes hirsuta, A. pedu)iculafa
and A. miUtiflora (see p. 18, Vol. I). In the American

trade one species is offered, S. Ilexic^na, Seem, {S. cce-

rulesceits, Hort. ), now more properly known as Achi-
menes Scheeriij Hemsl. Stem erect, hairy; Ivs. ovate,
hairy, dentate, stout-stalked, opposite: fls. solitary in
the axils, stalked, the corolla 2-2J^ in. long, the tube
inclined or drooping and curved, the wide-spreading 5-

lobed limb blue-Durple. Lvs, with a metallic luster.
B.M. 4743. L. H. B.

2264. Schaueria flavicoma (X >3).

Chiefly known to the trade under the name of
Justicia llava.

SCEIMA (said to be an Arabian name). TernstrSmi-
dcece. About 9 species of tender evergreen trees and
shrubs, with S-jietaled white fls. about IK in. across.
Here belongs a neat little tea-like shrub about 2 ft.

high, known to the trade as Gordonia Javanica. Schi-
ma and Gordonia are closely related genera, distin-
guished by Bentham and Hooker as follows: Schima
has inferior radicles, sepals scarcely unequal, ovules few
in each locule and laterally affixed; Gordonia has supe-
rior radicles, sepals markedly unequal, ovules numerous
in each locule and pendulous.
Other generic characters of Schima: peduncles 1-fld.,

usually erect: fls. solitary, in the axils or the upper ones
crowded in a short raceme

;
petals connate at the base,

imbricate, concave; stamens numerous: ovary 5-celIed
(rarely 4- or 6-celled) ; stigmas broad and spreading:
capsule woody: seeds flat, kidney-shaped.

Noronhse, Reinw. [Gordonia Javanica, 'Roll.) . Tender
evergreen shrub, 2 ft. high or perhaps more, branched,
glabrous: lvs. alternate, elliptic-lanceolate, coriaceous,
entire: fls. solitary in the axils, white, \}/i in. across,

shorter than the lvs.
;
petals obovate. Java. B.M. 4539.

—A good pot-plant for the warmhouse. Readily in-

creased by cuttings. y^^ jyi^

SCHINUS (Greek name for the Mastic-tree, Pi.5toci«

Lentiscus; applied to this genus on account of the resi-

nous, mastic-like juice of some species). Anacardidcece.
Resinous, dicecious trees, with alternate, pinnate lvs.,

sessile Ifts., axillary and terminal bracteate panicles,
small whitish fls. with short, 5-lobed calyx, 5 imbricated
petals, broad annular disk, and 10 stamens: fr. a glo-

bose drupe. About 17 species, all South American ex-

cept one in the Sandwich Islands, one in Jamaica and
one in St. Helena. Only two are cultivated; they are
semi-tropical and grown in the warmhouse at the East
and in north Europe, in the open at the South and in

Calif, as far north as the San Francisco Bay region.

MoUe, the old generic name, is from MuUi, the Peru-
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vian name of S. Molle, and not, as sometimes supposed,
Latin nioUe, soft, "which, would not be applicable in this
case.

M611e, Linn. Peruvian Mastic-tree. Californian
Pepper-tree. Figs. 2265, 2266. Everg:reen tree, 20 ft.

and more, with rounded outline and graceful, pendulous
branchlets when not trimmed: Ivs. 9 in. or more long,
glabrous, of many alternate, linear-lanceolate Ifts. 1?^-
2 in. long: fls. in conical pauicles, yellowish white;
ripe fruits the size of peppercorns (whence the popular,
but misleading, Californian name), of a beautiful rose-
color. Peru. G.P. 8:505. R.H. 1889, p. 225. G.C. III.

17:588,589. Gn. 25, p. 418. B.M. 3339. -In southern and
middle California more extensively cultivated than any
other ornamental tree except, perhaps, the Blue Gum
(Eucalyptus globulus), and thriving best in the warm
interior valleys, though hardy on the coast at San Fran-
cisco. Valued as a lawn and avenue tree; often planted
as a street tree, for which, however, it is un-
suited, being too spreading and branching

^ .-.^

too low. Molle was a generic name used hy
Tournefort, and placed in apposition with
Schinus by Linna?us (explained above).

terehinthiJEoUus, Raddi, with racemose
fls. and Ivs. composed of seven broader,
somewhat serrated Ifts., is sparingly met
with in ctilt. in S. Calif., and proves hardy
in San Francisco. Brazil.

dependens, Ortega {Duvaiia dep^ndeus,
DC.), is a shrub or small tree, with more
or less drooping branches: Ivs. K-1 in.

long, oblong or obovate: fls. yellow, 1 line

long, produced in great numbers in ra-

cemes about as long as the leaves. West-
ernS.Amer. B.M. 7406. B.H. 19 :156S (Buvana ovata)

;

19:1573 {B. dependens); 29:59 {D. long Ifolia).- The
genus Duvaua was distinguished from Schinus chiefly

by its simple foliage, but it is now considered a sub-
genus of Schinus. j^g, burtt Davy.

ScJmius Molle is everywhere present in southern
California, where it attains a height of 50 ft, and sows
itself. It was a great thing for this region in years past
before the water systems had reached their present effi-

ciency. Now the poor Pepper-tree is under a ban, and
.justly so. Next to au oleander the black scale loves a
Pepper-tree. Hence the Pepper-trees, being large and
numerous, have been indirectly a serious menace to the
orchards of citrous fruits. Thousands of old trees, 2-3
ft. in diameter, have been cut during the past year be-
cause of their proximity to orange orchards. At least
one nurseryman has actually refused to sell Pepper-
trees to people who ordered them. Los Angeles boasts
some magnificent avenues of them. S. terebinthifolhis
is but little known in this region, the tallest tree being
only 15 ft. as yet, but it is likely to be extensively
planted in the near future. Ernest Braunton.

SCHISMATOGLCTTIS (GTee^^, falling tongue: refer-

ring to the fact that the limb of the spatbe soon falls

off). Ardcece. The plants which bear this uncomfor-
table name are amongst the finest variegated foliage
plants in the Arum family, and hardly if at all inferior
in beauty and ease of culture to the popular Dieffen-
bachias, which they closely resemble. They are tender
plants used for the decoration of warm conservatories,
but they have been successfully grown by skilled ama-
teurs in living houses, where a day temperature of 70^

could be maintained throughout the winter. The genus
contains about 15 species, mostly natives of the Malay
Archipelago. They have stoloniferous rhizomes and the
caudex lies on the ground. The leaves are large, ovate
or lanceolate, banded or blotched with white or pale
yellow. The brightness of the colors in variegated
plants largely depends upon culture. Fls. unisexual;
fertile males with 2-3 short stamens, truncate at the
apex; sterile males witli staminodes destitute of pollen:
female fls. with 2^ pistils: ovary 1-loculed; ovules ana-
tropous : berries oblong, green, yellowish or scarlet.

Engler in DC. Monog. Phaner. vol. 2, 1879. For culture,
see DieffenbacMa, See also Pkilodeiidron, to which the
genus is somewhat closely allied,
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2265, Schinus Molle, the California Pepper-tree-

A. Lvs. lanceolate -oblong, base not
heart-shaped.

B. Petiole longer than blade 1. Lavalleei
BB. Petiole shorter than blade 2. variegata

AA. I/iKS. ovate, base heatt-shaped.
B. Foliage banded with ivhite.

c. Petiole ahont as lo-ng as blade.. S. crispata
cc. Petiole twice as long as blade.. 4. picta

BB. Foliage blotched with white.
c. More green than white 5. Neoguineensis

cc. More white than green 6. pulchra

1. Lavalleei, Linden. Lvs. lanceolate or lanceolate-ob-
long, rounded or narrowed at the base but not cordate,
blotched with silvery white, some of the blotches much
larger than others

;
petiole 6-8 in. lone:; blade 5-7 x

1H-2K in.; sheath reddish. Malaya. l.H. 28:4-18.- Var.
immaculata (var. Lansbergiaua, Linden) differs in

having purple sheaths and leaf-stalks, and foliage green
above, dark wiue-purple below. Var. purpilrea is a
Sumatran form with foliage blotched gray above and
dark wine-purple beneath.

2. variegata, Hook. Lvs. oblong-lanceolate, obtuse
or rounded at the base, long- cuspidate at apex, dark
green above, marked whitish along the midrib; petiole
3-4 in. long or less than half the length of the blade.

Borneo. This has been confused in the trade" with S.

Neoguineensis

.

3. crispita, Hook. Lvs, 5-7 in. long, leathery, ovate-

cordate, with rounded basal lobes, dull green above with
2 whitish, irregular, nearly parallel bands extending
from base to apex and about half-way between midrib
and margin. Borneo. B.M, 6576.

4. picta, Schott. Lvs. ovate-cordate, the basal lobes
short, but the sinus deep, dark green above, marked
with lacerated glaucous spots at the middle, on each
side of the midrib and between the nerves; petiole 8-16

in. long; blade 6-7 in. long. Java.

5. Neoguineensis, N. E. Br. [S. variegdfa, Hort.. not
Hook.}. Lvs. ovate-cordate, bright green, irregularly

blotched with pale yellowish green, the total mass of

green being greater than the variegation; petiole 9-12

in. long; blade 8-9 x 5-5M in. New Guinea. I.H.

27:380 as Oalocasia NeoguiHcensis, the variegation be-

ing a bright creamy white.

6. pulchra, N. E. Br. (5. decora. Bull.). Lvs. ovate,

obliquely cordate, irregularly blotched with silvery
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white, the total mass of green being less than the varie-

gation; petiole 3-4K in. long; blade 4-5 x 1%~214 in.

Borneo. I.H. :J1:520. G.C. II. 24:301. -6\ f?ecor«, var.
Wittmanid.na, was oifered in 1893 by John Saul, Wash-
ington, D. C.

S. Roehelinll, Pitcher & Manda, 1895, p. 138. " Lvs. beauti-
fully marked with silvery white in a broad feathery varieiir:i-

tion. Only the center and edge of the leaves are plain light
green. The plant is compact, free-growing, with thick leaves
as enduring as those of a rubber tree. A fine house plant.'"

This plant is imperfectly known. It is figured in Pitcher &
Manda's catalogue 1895:141 as S. Roebelinii, and thesame thing
is used in A.G-. 19:589 (1898) as S. picta and in V. M. 23:71
(1899) as S. crispata. The plant so pictured is distinct from
any species described above. There is more white than green
in the leaf, only the edges and midriu portion being green.
Some growers believe it to be a sport of S. crispata.—
S. Sehnanii, Kort. Bull., was advertised by the U. S. Nursery
Co. 1895, but seems unknown to botanists.

—

S. Siamensis, Hort.
Bull, still in cultivation, but imperfectly known to botany.
Possibly a species of Aglaonema. ^7. M.

SCHIZiEA (Greek, to split). Schizced.cecv . A genus
of small ferns with twisted grass-like lvs. and sedge-
like sporophylls formed of a cluster of closely com-
pacted pinnae, each with two rows of sporangia, which
in common with the family are pear-shaped, with an
apical ring, opening by a vertical fissure.

pusilla, Pursh. Our only native species, growing in
sand barrens mainly in New Jersey. Lvs. an inch long,
grass-like: sporophylls 2-3 in. long, with 6-8 closely
compacted divisions, forming a spike at the apex.
Known locally as Curly-grass. The prothallus only re-
cently studied is found to resemble protonema, being
filamentous rather than thallose as in ordinary ferns.

L. M. Underwood.

2266. Foliage and fruit of California Pepper-tree—

Schinus MoUe (X M).

SCHIZAlfDRA (Greek, schizein, to cleave, and aner,
andros, man, stamen; referring to the cleft or separate
anther-cells). Including Sphcerdstenia and Maximo-
wiczia, Magnolideeie. Ornamental deciduous twining
shrubs, with alternate, simple lvs., white, yellowish or
red, not very conspicuous tls. on slender, drooping pedi-

cels and showy scarlet or black, berry-like fr, in droop-
ing racemes. The Asiatic IS. Chinenais is hardy north,
while the native S. coccinea can only be grown south.
They may be used for covering rocks, trees, shrubs or
fences, and seem to thrive best in partly shaded and
somewhat moist places in a porous, sandy loam. Prop.
by seeds, by greenwood cuttings under glass, root-
cuttings or layers, and also by suckers. Six or 7 spe-
cies, chiefly in E. Asia, from India to N. China and
Japan, 1 species in N. America. Lvs. exstipulate, usually
ovate: lis. slender-stalked, in few-fid. axillary clusters,
dioecious or monoecious; sepals and petals 9-12, not dif-
fering; stamens 5-15, more or less connate; carpels
numerous, imbricated in the fl., developing into berries
disposed on the elongated filiform receptacle, forming
a drooping raceme. The fruits of the Asiatic species
are eaten in their native countries.

coccinea, Michx. High climbing shrub: lvs. slender-
petioled, ovate or oval, acuminate, entire or obscurely
denticulate, glabrous, 2-3y^ in. long: fls. monoecious,
crimson purplish, %-% in. across; stamens 5, connate
into a 5-lobed disk with the anther-cells widely sepa-
rated: berries scarlet, forming a loose raceme 2-3 in.

long. June. S. C. to E. Tex. B.M. 1413.

Chin6nsis, Baill. {Maximoiviezia Sinhisis, Rupr, ).

Climbing to 25 ft. : lvs. broadly oval or ovate, acute or
acuminate, remotely denticulate, dark green and shin-
ing above, glabrous except at the veins beneath, 2-4 in.

long; petiole %-li4 in. long: fls. dioecious, pinkish
white, }4 in. across, fragrant; stamens 5, divided at the
apex: berries scarlet, forming a rather dense raceme
1-4 in. long. May, June. Japan, N. China, Amurland.
Gt. 12:382. F.S. 15:1594. Gn. 6, p. 583. M.D.G.
1899:568. —The very showy fruit ripens end of Atigust;
to secure it both sexes must be planted together.

S. nigra, Maxim. Similar to the preceding: lvs. smaller,
quite glabrous: ds. white: fr. bluish black. Japan. Seems
more tender than S. Chinensis.— i". proplnqua, Hook.f. &
Thom. ( Sphjerostema propinquum, Blume). Lvs. ovate to
ovate-lanceolate, about 4 in. long on M-in. long petioles: fls.

pale yellowish; fr. scarlet, forming racemes to G in. long.
Himalayas. B.M. 4614. For cult, in subtropical regions or in
the warm greenhouse. Alfred Rehder.

SCHIZANTHUS (Greek, split and flower; from the
incised corolla). Solandcea:. Butterfly Flower.
About 6 species of annual herbs from Chile, with mostly
finely cut leaves and terminal open cymes of variously
and highly colored fls. : calyx 5-cleft, the lobes linear,

corolla tubular; limb wide-spreading, oblique, plicate,

somewhat 2-lipped, laciniate; stamens 2, exserted:
seeds numerous, small. These dainty plants are of easy
culture in any good garden soil. They are also useful as
pot-plants for spring flowering, the seed being sown in
early fall and the plants kept in a light house and
given plenty of root room as they need it.

A. Corolla-tube as long as tJie calyx: stamens short-

exserted.

E. The middle segment of the anterior lip of the corolla
notched at summit.

retilsus, Hook. Stem 2 ft. high: lvs. pinnatisect, with
the segments entire, dentate or pinnatifid: fls. in the
type deep rose, with the large middle segment of the
upper lip orange except at the tip: the lateral segments
of the posterior lip falcate, acute, linear, longer than
the middle segment. B.M. 3045. B.R. 18:1544.-The
portions of the flower which are rose-colored in the
type are white in var. Alba.

BE. The middle segment of the anterior lij) not notched
at apex.

Grahami, Gill. Lvs. 1-2-pinnatisect; segments entire

or dentately pinnatifid: fls. typically lilac or rose, with
the middle half of the middle segment of the anterior
lip yellow or orange; the lateral segments of the pos-
terior lip falcate, linear, acute, shorter than the middle
segment. B.M. 3044. R.H. 1843:529.

AA. Corolla-tube shorter than the calyx: stamens long-
exserted.

pinnELtuSf Ruiz and Pav. {S. pdrrigens, Grab. S.
Priestii, Paxt. ). Fig. 2267. The most variable of the
species, with many horticultural forms distinguished
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ty height of stem and color markings of the ils.

Typically 2 ft. high: Ivs. 1-2-pinnatisect; the segments
entire, dentate or incisely pianatifid: fls. varying in

depth of color, the lower lip usually violet or lilac; the
upper paler, its middle section with a

yellow blotch at its base and spotted
with purple or violet. B.M. 2404, 2521

(as S. porrigens). B.R. 9:725; 18:

1562 (as var. liiimilis).—\aY. nana,
somewhat lower • growing.

Var. niveus, Hort.,
has pure white tls.

Var. oculS,tus, Hort.,

has a purplish black
blotch surrounded
with yellow at the
base of the middle
segment of the upper
lip or with the typical
yellow portion dotted
with small dark pur-
ple spots. B.H. 1802:

451. Var. papilio-
naceus, Hort., has a
central coloring
somewhat as var.

ocnlatn s, with the
general color of the
tlower marbled in

various shades. Var.
tigridioides, Hort., is

also cultivated.

F.W. Barclay

schizocOdon
(Greek, cat bell ; re-

ferring to the fringed
corolla). Diapensi-
Heem. Schizocodou
soldaneUoides is a
pretty alpine plant
from Japan with
rosy flowers fringed
like the well-known
Soldan'=:llas of the

Alps. It may be readily distinguished from Soklanella

(which is a member of the primrose family) by the

leaves being toothed, and the stamens 4 instead of 5.

The name " Fringed Soklanella " has been proposed for

Schizocodon, but all Soldanellas are fringed. "Fringed
Galax" would be better, as Galax is the nearest relative,

Schizocodon being, in fact, the Japanese representative

of the American Galax. The leaves of Schizocodon are

sometimes more or less bronzy, like those of Galax, but

their form is not so pleasing.' The plant is only a few
inches high, and the fls. are borne to the number of 4-6

on a scape. The scapes are numerous and the fls. about

1 in. across. Since 1892 this plant has excited an amount
of interest comparable to that caused by the introduc-

tion of Shortia, in 1889.

Schizocodou is distinguished from allied genera by
the following characters: corolla funnel-shaped, 5-loWed,

the lobes fimbriate; stamens affixed between the lobes

of the corolla, and separate from the staminodes, which
are long and linear. Other characters : ovary 3-loculed

:

capsule globose, 3-cornered, loeulicidally 3-valved: seeds

numerous.

soldaneUoides, Sieb. & Zucc. Fringed Galax. Fig.

220S. Harily, tufted, alpine plant a few in. high: Ivs.

leathery, evergreen, long-stalked, the blade roundish,

wedge - shaped or subcordate at the base, coarsely

toothed, the teeth apiculate: fls. nodding; sepals 5,

oblong, obtuse; corolla deep rose in center passing into

blush or white at the edges; staminodes linear. Japan.

B.M. 7316. Gn. 44:934. G.C. III. 13:415. G.M. 36:206.

J.H. III. 34:323. V. 20:119;-This is probably the only

species in the genus, as 6'. nniflorus is Shortia and S.

ilicifolius is thought to be a variety of Schizocodon
soldaneUoides, with more variable Ivs. and fls. ranging
from red to white. Offered by many Europe.an dealers,

and by one or two Americans; little known here.

W. M.

2267. Scliizanthus pinnatus (X )

SCHIZOLOBIUM (Greek, fo cleave and hull; alluding
to the manner of dehiscence). Leguminosie. About 2
species of South American trees, with large bipinnate
leaves, with numerous small leaflets, and fls. in axillary
racemes or terminal panicles. Calyx obliquely turbi-
nate; segments imbricated, reflexed; petals 5, clawed,
ovate or roundish, imbricated ; stamens 10, free; fila-

ments somewhat scabrous at the base: ovary adnate to

the tube of the calyx : pod 1-seeded. The following has
been introduced into S. Calif, by Franceschi, who writes
that it has not yet proved a success.

exc^lsum, Vog. A large Brazilian tree, with fern-like
bipinnate leaves about 4% ft. long, with the ultimate
Ifts. about IM in. long: fls. yellow, in large panicles.
R.H. 1874, p. 113. F. ^l, Barclay.

SCHIZONOTUS( Greek, sc/iizo, to split, and Hofos, back:
the capsules were thought to split on the back, which,
however, is not the case). Hosdcece {Syn. Molodiscus)^
The name Holodiscus (meaning an entire disk) may be
recommended for this genus instead of Schlzonotiis, to

avoid confusion, since the latter name has been used for

two other genera. Ornamental free-flowering deciduous
shrnb, with alternate, pinnately lobed, petioled Ivs. and
small, whitish fls. in ample showy panicles: fruit insig-

nificant. Very graceful plants, with their drooping
feathery panicles of creamy white fls., and well adapted
for borders of shrubberies or for single specimens on
the lawn, but not quite hardy north. They grow in al-

most any well-drained soil, and do best in a sunny posi-

tion. Prop, by seeds usually sown in boxes in fall and
only slightly covered with soil, or by layers; sometimes
also increased by greenwood cuttings under glass taken
with a heel, but usually only a small percentage of

them take root. Two or perhaps only one species from
Oregon to Columbia. Lvs. without stipules: calyx 5-

cleft, almost rotate
;

petals 5 ; stamens about 20:

ovaries 5, surrounded by an entire disk, developing into

5 distinct pubescent 1-seeded akenes. Formerly usually
referred to Spiraea, but it shows closer affinity to Cer-

cocarpus and other genera of the Potentilleae group. If

all forms of this genus are united in one species it must
bear the name Schizoiiotus nrgenfeiis, Kuntze. By
some the genus is still retained with Spirfea.

.,,1",

226S. Schizocodon soldaneUoides (X ^).

discolor, '&3X. (Holodiscus discolor, Maxim. ). Pig. 2269.

Shrub, 20 ft., hardy with protection in Mass. : lvs. ovate

or oblong, truncate or narrowed at the base, pinnately

lobed, usually glabrous above, pubescent or tomentose
beneath, ^-3 in. long: fls. creamy white, sm.all, in

ample panicles. July. Oregon to Guatem., east to

Colo. Gn. 45, p. 56; "47, p. 188; 49, p. 104; 50, p. 278.
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6.C. III. 25:21.—A very variable .species, of which the
following are perhaps the most important forms: Var.
ariaeiolius, J. U. Jack {Spiraa aria'fdlia, Sm.}. Large
shrub, with arching branches: Ivs. usually truncate at

the base, ovate, with dentate or entire lobes, pale green
and pubescent beneath: panicle drooping, ample to 10

in. long. B.R. 16:130.5. G.P. 4:G17. Var. Purshianus,
Rehd. {Sp. discolor, Pursh). Similar to tlie former,
but Ivs. whitish-tomento.se beneath. Var. Jissus, Kelid.

(Sp. tissa, Lindl., and probably Holodisctis austrdlis,
Heller). Similar to var. arUefoUus in habit, but
smaller: Ivs. crenate at the base, narrower, with entire

lobes, whitish-tonientose beneath
;

panicle drooping,
loose, to 5 in. long. Var. dumosus, Dippel (Sp. clii-

mdxa, Nutt. Sp. Boursieri, Ca,vr.). Erect shrub, 8 ft.

high: Ivs. cuneate, coarsely toothed, pubescent above,
whitish-tomentose beneath, H-l in. long: panicle erect,

rather small and dense. R.H. 1859, p. 519. This last

form is the least desirable as an ornamental plant.

S. prtrpurdscens. Gray, is Solanoa piirpurascens Greene, a
Californian Asclepiad, not iu cult. It is a perennial with as-

cending stems 1 ft. high, cordate-ovate Ivs.. and small red-pur-
ple lis. in compact umbels.—*!?, tomentbsus, Lindl.=Sorbarla
Lindleyana ALFRED Rehdek.

SCHIZOPETALON (Greek, cut and petal; in refer-
ence to the pinnately cut petals). Crucifer(K, A genus
of possibly 5 species of annual herbs from Chile, with
alternate, sinuate, dentate or pinnatifid leaves and pur-
ple or white flowers in terminal racemes. The main ge-
neric character lies in tlie shape of the petals, which are
flat and pinnately cut into regular segments.

Waikeri, Sims. Plant 1-2 ft. high : Ivs. sessile, sinu-
ate, dentate, the upper linear : fls. white, fragrant.
B.M. 2.379. R.H. 1880, p. 355.-A very pretty annual of
quick growth P -yp. Barclay.

SCHIZOPHEAGMA (Greek, scliiaein, to cleave, and
phriiyiiia, wall: the inner layer of the wall of the valves
is cleft into fascicled fibers). Saxifragdcete. Ornamen-
tal climbing deciduous shrub with opposite, long-peti-
oled, rather large, dentate leaves, and loose terminal
cymes of small white flowers with enlarged sterile ones
at the margin. It has beautiful bright green foliage
and attractive flowers. The plant is useful for covering
walls and trunks of trees. It clings firmly by means
of aerial rootlets. Hardj' north as far as New York
city. It thrives best in rich, moderately moist soil and
partial shade, but also does well in full sun. Prop, by
seeds or greenwood cuttings under glass; also by layers.
Like Hydranqea pctiolaris, young plants produce small
Ivs. and make little growth if unsupported and suffered
to trail on the ground. One species in Japan and an-
other in China, allied to Hydrangea and Decumaria: fls.

in loose cymes; sepals and petals 4-5; stamens 10; style
1: ovary 4-5-loculed: marginal sterile fls. consist only
of one large white sepal, terminating the brauchlets of
the inflorescence: fr. a small, 10-ribbed capsule.

hydrangeoides, Sieb. & Zuec. Climbing Hydrangea.
Climbing to 30 ft. and more : Ivs. on petioles 2-3-in.
long, reddish, orbicular or broadly ovate, shortly acumi-
nate,rounded or cordate at the base,remotely and coarsely
dentate, bright green above, pale beneath, almost gla-
brous, 2-4 iu. long: cymes peduncled, 8 in. broad;
marginal fls. pedicelled, consisting of an oval to broadly
ovate white sepal about \]4 in. long. July. Japan. S.
Z. 1:26, ino. Gn. 15, p. .301; 34, p. 281. -The species is

often confounded with JTydranf/ea petiolaris, which is

easily distinguished by its marginal fls. having 4 sepals.
It has been once introduced under the name Cornidia
interjerrima, which is a Chilean plant with entire ever-
green leaves. The plant usually thrives best in a shady
exposure. Alfred Rehder.

SCHIZCSTYLIS (Greek, to cut, anislyle: alluding to
the Hliform segments of the style). Iriddcem. Two
species of South African perennial herbs with tufted,
sometimes fleshy roots, narrow equitant leaves and a
slender scape bearing G-12,red sessile flowers in a dis-
tichous spike. Perianth with a cylindrical tube and
bell-shaped limb divided into 6 nearly equal oblong seg-
ments : stamens inserted on the throat of tube : capsule
obovoid-oblong, obtuse.

coccinea, Backh. & Harv. Crimson Flag. A winter-
blooming tender plant: stem 1-2 ft. high, bearing 2-3
Ivs.: basal Ivs. 2-3, about IJ^ ft. long: fls. bright red,
about 2 in. across. B.M. 5422. P.S. 16:1037. — The fol-
lowing cultural notes are taken from Garden and Forest
9:16: "The species blooms from Oct. to late Dec. and is
useful for cut-flowers at this season. It is perfectly hardy
in England iMit of little use here except for indoor use.
The roots should be planted out in rich soil in spring
about 8 in. apart, and encouraged to make a strong
growth. In the fall the plants may be lifted, potted and
placed in a cool greenhouse, where they will flower.
After flowering they may be stored in a frame until
spring, when the fleshy roots will need to be separated
(leaving 3-5 buds to each root), and planted out as
I'efo'^e-" F. W. Barclay.

2269. Schizonolui, aiscolor (X /'s).

SCHOMBtJKGKIA (named for Dr. Schoraburgk, nat-
uralist and geographer, who explored British Guiana).
Orchid(lce(e. This genus contains about 12 species, in-

habiting tropical America. They have the habit of
Cattleyas or Ltelias, except that they are less compact.
Pseudobulbs long, fusiform, bearing several brown
scales and 2-3 leathery Ivs. at the summit: fl. -stems
from the top of the pseudobulbs, sometimes very long,
bearing a terminal raceme or panicle of showy fls. The
fls. are like those of La?lia except that the sepals and
petals are narrow and undulate and the labellum does
not completely envelope the column. The labellum is

always evidently 3-lobed.
Give Schomburgkias plenty of heat and a light place

near the glass, which should be slightly shaded during
the hot summer months. Give freely of water in the
growing season. Rest them in a temperature of 55°. S.
tihlcinis and 5. Lyonaii are to be classed amongst the
showy easily grown orchids, resembling Leelias.

tibicinis, Batem. [Epidhidruni tibieinis, Batem.).
Fig. 2270. Pseudobulbs 1-1}4 ft. long, taperingupwards:
Ivs. 2-3, oblong, leathery: raceme 4-8 ft. high, bearing
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nunieroiis fls. each 3K in. across : sepals and petals ob-
long, undulate, crisp : lateral lobes of the labellum
large, cucuUate, middle lobe small, emarginate : fls.

deep pink, speckled with white on the outside, rich
chocolate-red within; labellum white within, deep rose
color at the sides, with a short chocolate-red middle
lobe. Summer. Honduras, Cuba. G.C. III. 4:212; 9:G51.
— Var. grandifldra, Lindl. Fls. larger and paler, with
more yellow in the lip. B.B. 31:30. B.M. 4476. F.S.
1:54. *5. tihicinis requires less compost than the other
species.

2270. Schomburgkia tibicinis (X ^).

LJonsii, Lindl. Pseudobulbs about 1 ft. high, with 2-3

linear-oblong Ivs. at the top : racemes erect, 9 in. long,
bearing 12-25 fls., each subtended by a reflesed bract
about 3 in. long: fls. 2 in. across; sepals and petals
ovate to ovate-lanceolate, undulate, white with several
rows of purple spots; labellum larger, recurved, acute,
white, with a yellowish brown crisp margin; anther 2-

horned. Aug. Jamaica. B.M. 5172. F.S. 20:2130.
G.C. m. 26:203.

rosea, Linden. Related to <S. undulata. Bracts,
peduncles and labellum light rose: sepals and petals
oblong, undulate, narrower than the labellum; labellum
with rotund lateral lobes and a smaller subrotund mid-
dle lobe, margin crisp. Colombia.

crispa, Lindl. Pseudobulbs numerous, long: Ivs. ob-
long-lanceolate: fls. yellowish brown; sepals and petals
oblong, undulate; labellum ovate-oblong, obscurely 3-

lobed." Guiana. B.R. 30:23. B.M. 3729 (as S. mar-
{/inata, var.).

undulata, Lindl. Pis. in a dense raceme; sepals and
petals linear, undulate, crisp, longer than the labellum,
rich brownish purple; labellum cucullate, middle lobe
oval, acute or obtuse, violet-purple. Jan. Colombia.
B.R. 31:53.

Heinrich Hasselbring and Wm. Mathews.

SCHOTIA (Richard Schot, companion of Jacquin dur-
ing his travels in America, 1754-59). Legwinlnbsa. A
genus of 3 species of small trees or shrubs, native to
S. Africa, with pinnate leaves and panicles of hand-
some crimson, pink or flesh-colored flowers. Calyx 4-

lobed; petals 5, nearly sessile, either ovate to oblong or

small and scale-like; stamens 10, free or shortly con-
nate: pod oblong or broadly linear, coriaceous, com-
pressed, the upper margin or both margins wingea:
seeds 1-6.

A. Fls. on rather lonrj pedicels

.

B. Petals longer than the calyx.

specidsa, Jacq. A tree or shrub, about 10 ft. higli:
Ivs. variable in form, which fact has led to much
separation of this species into varieties and species:
Ifts. 8-32, linear, oblong, or obovate: fls. crimson, in
terminal panicles. B.M. 1153 (as S. tamarindifolia).
— Advertised in southern California.

BE. Petals shorter than the calyx.

brachypetala, Sond. A large shrub or small tree:
Ifts. 8-10, larger than in <S. speciosa, ovate-oblong or
obovate: panicles many-fld., axillary and terminal:
calj'x-tube conical, crimson; petals very small, linear,

hidden by the calyx. — Cult, in southern Florida.

AA. Fls. nearly sessile.

latiidlia, Jacq. Becoming a tree 20-30 ft. high: Ifts.

4-8, ovate-oblong or obovate, usually 1/^-2 >^ in. long,

M-1 in. wide; fls. rosy or flesh-colored, in much-
branched panicles; petals longer than the calyx.—Ad-
vertised in southern California.

jp. W. Barclay.

SCHEANKIA (F. p. Schrank, director of the botanic
gardens in Munich). Leguminbsw. Sensitive Beiek.
About 10 species of perennial herbs or shrubs, mostly
American, with bipinnate, usually sensitive leaves and
small pink or purple fls. in axillary peduncled heads or
spikes. Calyx and corolla regular, 4-5-parted; stamens
8-12: pod linear, acute or acuminate, spiny all over,
becoming 4-valved, several-seeded.

uncin^ta, WiUd. Sensitive Brier. A hardj' her-

baceous perennial, branched and decumbent, 2-4 ft.

long, well armed with short prickles: Ivs. very sensi-

tive, with about 6 pinnae; pinnte with 16-30 Ifts.: fls.

pink, in globular heads nearlv 1 in. through. May-
July. Va. to 111. and south. B.B. 2:256.

F. W. Barclay.

SCHEfiBEKA (perhaps after J. C. D. Schreber, 1739-

1810, physician and naturalist). OkAcew. A genus of

4 species of trees from Africa and India, with unequally
pinnate leaves and flowers in very much branched
cymes: calyx tubular-bell-shaped, irregulai'ly 4-7-lobed

;

corolla salver-shaped: tube cylindrical; lobes 4-7,

spreading; stamens 2, near the top of the corolla-tube:

ovary 2-celled.

swietenloides, Roxb. A tree, about 40 ft. high, nearly
glabrous: Ifts. 5-7, ovate, acute, 4x2 in.: fls. white,

with brown marks, about }4 in. across, in many-fld.
cymes. Cult, in southern Florida.

SCHUBfiRTIA is a subgenus of Arau.-jia, but in this

work it is accounted for under Physianthus.

SCIAD6PITYS (Greek, sMas, skiados, umbrella, and
pitys, spruce; alluding to the position of the leaves).

Coniferce. Umbrella Pine. Evergreen tree, of narrow
pyramidal habit, with linear, rather large, needle-like

leaves in whorls and oval cones 3-4 in. long. The only
species is hardy as far north as Portland, Me., and is

a beautiful conifer of compact, conical form, with
glossy dark green foli-

age. It is of rather slow
growth. It thrives well
In a moderately moist,
loamy, and also in clayey
soil. Prop, by seeds and
layers, and sparingly by
cuttings of half-ripened
wood in summer ; but
seedlings are to be pre-
ferred, as they grow
more symmetrically and
more vigorously. Monotypic genus from Japan. Lvs.
linear, deeply furrowed on both sides, disposed in

whorls at the ends of the short annual shoots ; they
are of two kinds: the true lvs. are small and bract-

2271. Whorls of foliage of

Sciadopitys vcrticillata ( X 3^)

.
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like; the upper ones, crowded at the apex of the shoot,

bear in tlieir axils needle-like Ivs. of another kind,
which, however, are considered by some botanists to

be leaf-like shoots, or cladophylla, but linear and con-

nate in 2's, while otbcis believe them to consist of

two connate Ivs. corves[ii.ii(linij^ with the If. -clusters in

Pinus. Their morphologiciil structure points towards
tlie first explanation, while they are Ivs. in regard to

their physiological function. Pis. monoecious ; the
staminate oval, consisting of spirally disposed 2-celled

anthers and appearing in dense clusters at the ends of
the shoots ; the pistillate are solitary at the ends of the
shoots and consist of numerous spirally arranged scales

subtended by a small bract and bearing 7-9 ovules : cone
oblong-ovate, woody, the bracts connate,with the broadly
orbicular, thick scales, spreading at the margin; seeds
oval, compressed, with narrow wing, emarginate at the
.apex. The wood is nearly white,very strong and straight-

grained.

verticillita, Sieb. & Zucc. Umbkella Pine. Fig, 2271,
2272. Tree, attaining 100 ft., with ascending branches
forming a narrow pyramidal, compact head, in old age
loose and wdth pendulous branches: scale-like Ivs. dark
brown, H in. long: needles 15-35 in each whorl, linear,

stiff, obtuse, deeply furrowed on both sides, dark green
and glossy above with a white line beneath, 3-6 in. long;

2272. Umbrella Pine—Sciadopitys verticillata (trimmed).

cone 3-5 in. long, ovate-oblong; seed 3^ in. long; cotyle-
dons 2. Japan. 8.2.2:101,102. F.S. 14:1485, 1486. Gt.
32, p. 149; 37, p. 437. Mn. 4, p. 154. Gng. 1:25. Gn.
28, p. 204, 205; 38, p. 499. R.H. 1884, p. 16, 17.-There
is a dwarf var. and a var. with variegated foliage, both
introduced from Japan. Alpbed Rehdek.

SCILLA (the old Greek name used by Hippocrates
;

/ injure, according to Miller, alluding to the poisonous
bulbs). Lilid,ce(e. Squill. Wild Hyacinth. Blue-
bell. About 80 species of perennial bulbous plants,
widely distributed in Europe, Asia and Africa in tem-
perate districts. They are remarkable for easy culture,
quick growth and beautiful blue, rose or white flowers,
blooming early in the spring (some in autumn), and
therefore, desirable plants for the wild garden, rock
garden, or border. Some are stove plants. Some of the
South African forms have handsome spotted foliage.

Generically, the Squills are distinguished as follows

:

Bulb tunicated, large or small: Ivs. radical, 1-several in
number, linear, loriform, lanceolate, oblong or nearly
ovate, in Seilla autumnalis appearing after the flow-
ers; scape 1-several, simple, leafless: fls. in racemes,

which are several- to many-fld., open, compact or spi-
cate; bracts small, sometimes minute, hyaline: pedicels
short or long, sometimes flliform: fls. small or middle-
sized (1 in. across), segments of perianth distinct, peri-
anth blue, porcelain-blue, rose-colored or wliitish, open
rotate, cylindrical-campanulate, or open campanulate,
segments persistent for some time; stamens 6, affixed
at base or below the middle of the segments ; anthers
ovate or oblong, dehiscing longitudinally, introrse;
ovary sessile, stigma small capitate; ovules 2 in each
locule, rarely 8-10, ascending: capsule globose; seeds
1-2 in each cell, rai-ely moi'e; testa black, appressed;
embryo small in albumen. The genus is distinguished
from Omifhogalum chiefly by the color of the flowers
and deciduous perianth, from Hyacynthns by the seg-
ments distinct from the base or very nearly so. Great
Britain possesses three species of Seilla, S. veriia, S.
autumnalis and <S. nutans, while Germany has, in ad-
dition to 8. autumnalis, three others, viz., 6'. umwna,
S. bifolia and S. Italica.

Among the early flowers there are none more valuable
than the Scillas. They vary considerably in form of
flower and foliage, and although typically they have
blue or blue-purple flowers, most, if not all of the spe-
cies in cultivation have white and red-purple forms.
Seilla Sihirica' and S. bifolia are the earliest to
flower, and of these forms the Asia Minor or Taurian
forms are in advance. The form of S. Sibirica known
as multiflora is nearly over before the usual type be-
gins to expand. There is also sometimes cultivated in
the garden a pleasing white Seilla, with hyacinth-like
flowers, known to the trade as S. arncena. But these
white forms are mostly oddities ; the effective ones are the
blue-flowering kinds. Occasional hybrids between Scil-

las and Chionodosas are met with (see p. 300). Glii-

onoscilla Alleni is the accepted name for a natural hy-
brid between Chionodoxa Lucilliw- and Seilla bifolia,

first obtained by Mr. Allen, of Shepton, Mallet, in 1891.
None of the hardy Squills require special culture, and

if planted where they can remain undisturbed for a
series of years, they seldom disappoint one if the soil is

occasionally enriched by top-dressings of manure, etc.

The bulbs should be planted as early as possible in au-
tumn. The varieties may be increased by offsets taken
after the foliage has matured. For the cool greenhouse
or conservatory, many of the Scillas are ideal subjects.
For this culture, 5 or 6 bulbs may be put in a 5-in. pot
and the vessel afterwards transferred to a coldframe
and covered until growth commences. Up tO'this period
very little water will be required, but as the flower-
cluster appears the quantity should be increased and
the pots transferred to the greenhouse, giving them a
position near the glass. The foliage matured, the bulbs
may be shaken out of the soil and stored.

(Jrginea Seilla, formerly called Seilla niaritima,
needs to be mentioned in this connection on account of
its yielding a medicine for many centuries held in

esteem. Almost every one is familiar with syrup of
Squills, and has obtained relief from its use in severe
colds. The scales of the bulb contain mucilage, sinis-

trin, sugar and crystals of calcium oxalate (stated by
botanists to ward off snails): the active principles are
seillipicrin, scillltoxin and scillin (the latter producing
numbness, vomiting, etc.). Seilla bulbs or roots should
never be used unless under proper direction, as, in their
fresh state they are extremely acrid, and might prove
dangerous.
The trade names are considerably confused. Many of

the so-called horticultural species and races may be
united as mere varieties of species, that have been de-
fined botanically. The following names are believed to

include all those in the American trade, but other spe-
cies are known to fanciers.

amceua, 13,

autumnalis, 6.

bifolia, 9.

canipanulata, i

cefuua, 1.

Chinensis, 5.

ciliaris, 7.

Clusii, 7.

fest<alis, 1.

Hispanica, 3.

hyacinthoides, 11,

Italica, 14.

Japonica, 15.

Tnonophylla, 8.

monophyllos, 8.

Natalensis, 10.

nonscripta, 1.

Numidica, 4.

nutans, 1.

parviflora, 4, 11.

patula, 3.

Peruviana, 7.

prcecoxi 12.

puinila, 8.

puschkinioides, '.

scillmdes, 5.

Sibirica. 12.

verna, 16.
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A. Shape of fls. campanulate: color

blue, blue - lilac, rose -purple,
white.

B. Pedicels short: bracts linear, in
pairs: raceme man i/-fid.: fls.

broadly campanulate, pro-
duced from April to June ... 1. festalis

BB. Pedicels short: bracts in pairs,
scarious-hyaline 2. puscliMiiioides

BBB. Pedicels long [1-1% in.): ra-

ceme equilateral, compact

:

fls. cylindrical-catnpanulate,
produced in May 3. Hispanica

AA. Shape of fls. saucer - shaped to

open-rotate.

B. Color of fls. rose, size small.
C. Size of fls. small, color rose-

purple: raceme dense,
30-60- fid.: Ivs . linear,
fleshy 4. Numidica

cc. Size of fls. very small {one-

eighth in. long): raceme
dense: scape slender:
bracts ivhitish, minute 5. Chinensis

CCC. Size of fls. larger (H iu. in
diam.): pedicels long, as-
cending or spreading: ra-
ceme open. July to Sept. . 6. autumnalis

BB. Color of fls. blue or lilac-blue:

size larger (%-l in.).

C. Kaceme very dense [100-15-

fld.), at first conical, then
long, compact and broad:
scape robust. May 7. Peruviana

cc. Raceme several- to many-fid.,
open: fls. mostly distant.

D. Lvs. single: raceme about
5-fld.: plant small.
May 8. monopliyllos

DD. Lvs. in pairs, cucullate:
raceme 3-8-fid., ebrac-
teate: perianth blue, red-
dish, or whitish. March. 9. bifolia

DDD. Leaves more than S.

E. Foliage very broad-
lanceolate: bulb
large: raceme many-
fid. [50-100). April.. 10. Natalensis

EE. Foliage large, broad
[yk-lVi in.); margin
ciliate -denticulate:
racemes many - fid.,

open. August 11. hyacinthoides
EEE. Foliage lanceolate,

sometimes narrowly
so.

F. iVo. of fls. 1-3 V2. Sibirica
FF. No. of fls . 4-8

.

March 13. amcena
FFF. iVo. of fls. 6-30: ra-

ceme at first conical,
then open 14. Itallca

FPFF. No. of fls. 20-60:
scapes 1-3: bracts
m inute, line a r,

white lo. Japonica
EEEE. Foliage linear, thick,

c h a n net e d: raceme
6-10-fJd: fls. fragrant.
Ajyril to May 16. vema

I. festalis, Salisb. [S. nutans, Sra. S. nonscripta,
Hoif. and Link. S. c&rnua, Salisb.). Common Blue-
bell. Harebell. Lvs. 10-18 in. long, K in. broad, sub-
acute, concave: scape solitary, tall, stout; raceme 6-15-

fid. : bracts in pairs: fls. blue, purple, white or pink,
drooping. April to June. Western Europe, Great Brit-
ain. B.M. 1401. —Among the garden forms are alba,
white; caeriilea, blue; lilacina, lilac-blue; rdsea, rose or
pink colored; c6rnua, nodding. This is one of the most
beautiful of Squills, fragrant, thriving best in some-
what shady and sheltered places. Originally placed in

the genus Hyacinthus, on account of the general form

of the perianth, it was removed to Scilla as having the
segments distinct or nearly so, and is now often consid-
ered as forming a distinct genus (Agraphis, Link; En-
dymion, Dumort), either alone or with other species
which connect it with the other Scillas.

2. puschkinioides, Regel. Bulb ovate, tunicate: Ivs.

radical, 2-4, glabrous, broadly linear, obtuse, 23^-3 in.

long: scape low, glabrous: pedicels erect, strict, short,
base bibracteate; bracteoles scarious, hyaline: perianth
campanulate, pale blue, middle nerve deeper blue: base
of filaments united; anthers linear-oblong; stjde fili-

form. Turkestan.

3. Hispanica, Mill. [S. campanuldta, Ait. S.pdtula,
DC). Spanish Jacinth. Bell - flowered Squill.
Lvs. 5 or 6, glabrous, ascending, lanceolate, H-1 in.

broad, subobtuse. convex at back: scape long: raceme
equilateral, compact: fls. cylindrical-campanulate; peri-
anth usually blue but often becoming rose-purple, or
white: pedicels 1-lK in. long. May. Spain and Portu-
gal. B.M. 1102. — Hard3\ Several varieties of it are in the
trade under the specific name campanulata ; viz., alba,
white; albo-major, large white; carnea, flesh-colored;
hyacinthoides, hyacinth-like; rosea, rose-colored. This
species is worthy of wider acquaintance. The bulbs are
cheap and easily obtained in autumn, and if planted
then they are sure to bloom the following spring.

4. Wumidica, Poir. [S. parvifbra, Desf.). Bulb ovoid,
1-2 in, thick: lvs. 4-6, fleshy, herbaceous, linear, 6-8 in.

long, ly^-S lines broad, suberect : scape solitary or
paired, j^-1 ft. high: racemes dense, 30-00-fld. : pedi-
cels short, ascending, 3-5 lines long : bracts minute,
linear, evanescent: perianth rose-purple, 1^ lines long:
single ovule in each of the ovarian cells: capsule small,
globose, grooved. Flowering in winter in its native
home, Algeria.

5. Chinensis, Benth. (Barndrdia scillo}des, Lindl.).
Chinese S<^uill. Leaves 2 or 3, equaling or exceeding
the scape, rather hard, acute, channeled: bulb small,
ovate; scape erect, slender, or wand-like: raceme spi-

cate, dense, elongated: pedicels short; bracts whitish,
minute: perianth rose-colored tipped with green; stigma
a mere point. June. China. B.M. 3788. — Half-hardy.
A beautiful species with the dense elongated raceme of
rose-colored flowers, worthy of cultivation in any rock
garden.

2273. Scilla Peruviana in full bloom (X M)-
Also known as Scilla ciliaHs.

6. autumnalis, Linn. Aut^^^in Squill. Starry Hva^
ciNTH. Lvs. several, obtuse, channeled, half-terete,

growing on through the winter and dying away in the
spring: scapes several: racemes corymbose, spicate,

open : perianth rose-colored, ^^ In. across. July-Sep-
tember. Europe (Great Britain), North Africa. B.M.
919. — Hardy. The flowering stems generally precede the
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Ivs. but occasionally the two come up together. As the
flowering advances, in most cases a tuft of Ivs. similar
to those of >S. venia shoot out by the side of the stem
for the following year.

7. Peruviana, Linn. {S. cilidris, Hort. S. Glusii.
Pari.). Cuban Lily. Peruvian Jacinth. Hyacinth
OF Peru (once thought to be a Peruvian plant). Pigs.

2274. Scilla Peruviana, at the end of its flowering season.

2273, 2274. Bulb large, ovate, tunicate : Ivs. many,
broad-linear, 6-12 in. long; margins ciliated with mi-
nute white bristles, channeled: scape robust, terminated
by a many-fid. conical, broad and compact raceme of
purple, lilac, reddish or whitish fls. : fls. rotate; corolla
persistent; anthers short. May, June. Region of Medi-
terranean, not Peru. B.M. 749. Gn. 27, p. 288. E.H.
1882, p. 508.-TheHyacinthof Peruisnothardyiu Mass.
It propagates freely by offsets. It flowers all through
May and June and forms a most attractive object in the
herbaceous border orbed. S. Peruviana, however, has
one fault that may tell against it in the opinion of many
cultivators— it never flowers two years in succession; it

seems to need a whole year's rest after the effort of pro-
ducing its large spike of fiowers.

8. monophyllos. Link {S. monophylla. Plan. S. pu-
mila, Brot. ). Dwarf Squill. Leaf solitary, inclosing
the base of the scape, 2 in. long, Yn in. broad, involute,
ovate-acuminate, with a callous apex, glabrous: scape
erect, slender, usually 5-20-fld. : pedicels long, ascending,
springing from a small sheathing bract: perianth bright
lilac, 3^2 in. across, open, spreading; filaments lilac-blue,

dilated at base; anthers erect, blue. May. Spain, Portu-
gal. B.M. 3023. -Hardy.

9. biJolia, Linn. Fig. 2275. Bulb tunicated, oblong-
oval: Ivs. 2, seldom 3, cuculUte, 4-8 in. long, K-K in.

broad: scape 2-8-fld., ebracteate: fls. stellately rotate;
perianth blue, sometimes reddish or whitish: anthers
blue, versatile. March. Native to Europe, Asia Minor.
B.M. 746. — Hardy. Several varieties of this exquisite
little plant are in the trade: Alba, white-fld. ; rdsea,
pink-fld., etc. Cultivators would do well to obtain all

the varieties possible; also as many bulbs of this beau-
tiful species as they can afford. It is one of the most
charming of hardy, early spring-flowering plants.

10. Natal6nsis, Planch. Bulb thick, large, ovoid, sub-
globose: Ivs. broadly lanceolate, glabrous, 9-12 in. long,
3-4 in. broad, ascending: scape erect, terete, 1-1M ft.

long: raceme dense, simple, elongated, open, many-fld.
(50-100): bracts solitary, subulate : fls. pale blue, stel-

late, rotate: pedicels long, pale blue. Natal. B.M.
5379. F.S. 10: 1043. -Suitable for greenhouse culture.

103

It is a graceful and elegant species, suitable for culti-
vation in pots.

11. hyacinthoides, Linn. (S. parviflbra, Salisb. ).

Hyacinth Squill. Lvs. 10-12, spreading, 1-1}^ ft. long,
34-1/4 in. broad, narrowed at both ends, minutely ciliate-
denticulate on the margins: scape straight, long: ra-
cemes many-fld., broad, open: pedicels long, 1-1>^ in.:
bracts whitish, minute, persistent; perianth bluish
lilac, open, campanulate. Aug. Region of Mediterranean.
B.M. 1140. — Hardy. This species is noted for its ex-
treme shyness in flowering. The bulbs are sometimes
2 in. in diam., and produce a profusion of offsets. In
Fish's "Bulb Culture" several varieties are mentioned:
caerillea, fine blue; alba, fine white, free-flowering;
rdsea, distinct flesh-colored ; rilbra, deep red, large and
fine.

12. Sibirica, Andr. [S. amcena, var. pnecox, Don).
Siberian Squill. Fig. 2276. Lvs. 2-4, ascending, nar-
row, 4-6 in. long: scapes 1-6, 3-6 in. long: racemes 1-3-

fld. : fls. rotate, horizontal or drooping, with short pedi-
cels; perianth deep blue. March. Russia, Asia Minor.
B.M. 1025. Gn. 11, p. 165. P.M. 14:100. L. B.C. 2:151.-
Hardy. This plant ought always to have a little shelter.

It forms attractive tufts and has a desirable habit for rock
gardens. Several trade forms exist; viz., 41ba, multi-
flora, pallida.

13. amosna, Linn. Star Hyacinth. Pig. 2277. Lvs.
4-7, flaccid, ascending, glabrous, 6-9 in. long, %-% in.

broad : scapes several, equaling the lvs. : racemes sev-
eral-tid., 4-8, open: fls. distant, 34-^ in. in diam., blue:
pedicels ascending or spreading. March. Austria,
Germany. B.M. 341.— Hardy. It grows luxuriantly,
several flowering stems being found on the same plant.

14. Italica, Linn. Italian Squill. Bulbs ovate,
clustered together: lvs. radical, several, flaccid, spread-
ing, lanceolate, acute, 4-8 m. long, %-}4 in. broad: scape
solitary, slender, longer than the lvs.: raceme dense,
many-fld.: pedicels flliform, spreading; bracts in pairs

:

fls. fragrant, smelling like lilac, pale blue : perianth
rotate, blue; segments puberulous at apex; filaments
white: anthers sagittate, dark blue. March-May. B.M.
663. L.B.C. 15:1483. -Hardy. This plant has less brilliant

flowers than either ^. Sihirica or S. hifolia, but abun-
dantly compensates for the paleness of its blue by the
fulness and the sweetness of its fragrance. It is also

taller than either of the others.

15. Jap6nica, Baker (OrnithSgalum Japdnicum,
Thunb. Barndrdia Jap&niea, Schultes, f. ). .Japanese
Jacinth. Bulb ovoid, 9-12 lines thick: lvs. 2-3, fleshy,

herbaceous, 6-12 in. long, 4-16 lines broad, acute:
scapes 1-3, strict, erect: raceme 20-60-fld. : pedicels

2275. Scilla bifolia (X >;;).

ascending: bracts minute, linear, white: perianth \%
lines long, rose-purple: capsule turbinate, trisulcate,

2K-3 lines long; o^nales solitary in each ovarian locule.

Japan.

16. v6ma, Huds. Sea Onion. Spring Squill. A
delicate little plant, with a small bulb and narrow-
linear Ivs. 2-4 in. long: scape seldom 6 in. long, with
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several small, erect blue tls. in a short, terminal raceme,
almost flattened into a corymb: perianth segments
scarcely above 3 lines long, spreading. Spring. A
plant occurring in stony and sandy wastes near the sea

in western Europe, reappearing farther east in Den-
mark, on the Rhine and Sardinia. — Hardy.

John W. H.4ksheerger.

2276. Scilla Sibirica (X i^).

SCINDAPSUS (an old Greek name, transferred to

these plants). Ardcece. Climbing perennials, differing

from Monstera in floral characters and in the long-

petioled, long-sheathed, ovate-lanceolate or ovate-acu-

minate Ivs. Species 9 or 10. East Indies. Scindapsus
comprises one popular and worthy warmhouse plant,

that known to gardeners as S. argyneus. For culture,

follow directions given under Philodendron.

pictus, Hassk. Internodes of the stem 3-4 in. long,

2 in. thick; petioles lJ^-2 in. long; blade 4-6 in. long,

2'4-iyi in. wide, one side half as wide as the other,

coriaceous, bright green (drying black) , obliquely ovate-

cordate. Var. argyrEeus, Engler [S. arqyrXvus, Hort.

Pbthos argyneus, Hort.), is the cult, form, with broad,

deeply cordate leaf -blades which are spotted and
blotched above with silvery white. Celebes, Philippines,

Java, etc.

^l'^~lJbJl

'i.<,;r._p.;^^..
.

.

2277. Scilla amoena (X Yz)

S. aiwmaliis, Hort. = Monstera acuminata.—5. Cuscudria,
Presl., is now referred by Engler to Cuscuaria marantifolia.
Not known to be in the trade. It is a question whether the
Aglaonema commutatum sometimes mentioned in liortieul-

tural literature is this species or is Aglaonema marantifolium,
var. commutatum. Engler.—S. pertusus, Hort.=Rhaphidophora
Portusa. Jared G. Smith.

SCOLOPENDRIUM

SCfEPUS (Latin for bulrush). Gyim-dcea. BuL-
KDSH. Sedge. A large genus of rush-like or grass-like
plants inhabiting the whole globe, and characterized by
perfect flowers in spikes which are solitary, clustered
or umbellate : scales spirally arranged: perianth of
bristles or none, not enlarged in fruit: ovary one-loculed,
with one anatropous ovule; stj^le not thickened at the
base, 2-3-cleft. Only a few species are in cultivation,
and these are all perennials (except perhaps the last),

suited for shallow water or damp places. The larger
are important for use in aquatic gardens. The nomen-
clature of those in tlie trade has been very much con-
fused.

A. Stem leafy.

atrovirens, Muhl. Stems clustered, tall and stout,
2-4 ft. high, bluntly triangular: Ivs. long, coarse and
firm, 3-G lines wide, spreading: involucre foliaceons:
umbel sparingly compound; rays stiff, very unequal:
spikes ovoid-oblong, acntish, dark greenish brown, in
dense heads of 5-25; scales oblong, cuspidate; perianth
bristles 6, downwardly barbed above; styles 3. Eastern
U. S., in mud or damp soil.

Holoschoenus, Linn. Stiff and rush-like, from stout
i-ootstocks : stems clustered, slender, cylindrical, 1-3

ft. high : Ivs. 1-2, basal, stiff, erect and narrow, fur-
rowed: bracts several, the larger one appearing as a
continuation of the stem; spikes very numerous and
small, closely packed in I- several globular, light brown
heads, 3-5 lines in diam. ; scales ovate, mucronate, dil-
ate; perianth bristles none; styles 2-3-cleft. Eu.,Asia,
—The form in cultivation is var. variegatus, Hort., with
stems alternately banded with green and yellowish
white. Damp or dry soil.

AA. Stems with very short basal leaves, or none.

laciistris, Vahl. Great Bulrush. Rootstocks very
stout: stems scattered, terete, smooth, tall, stout and
flexible, 3-9 ft. high : Ivs. reduced to a few basal
sheaths: bracts very short, erect: umbel compound,
flexuous: spikes in heads of 1-5, oblong-conical, pale
brown, 2K-8 lines long ; scales ovate-oblong obtuse,
rarely mucronate; perianth bristles 4-6, downwardly
barbed throughout; styles 2-3. In shallow quiet water,
N. A., Eu., Asia. In Europe the 3-styled form is com-
mon; the 2-styled form is often referred to as var. di-

gynus, Godr. (S. Taberiimmontdnus , Gmel., and Hort.),
but is scarcely distinct. Var. zebrina, Hort., is a form
with alternate bands of green and yellowish white;
often known as Juneus zehrinus.

cfernuus. Vahl (S. rip&rius, Spreng., not Hort. Is6l-
epis gracilis, Hort. I. setdcens, Hort.). Fig. 2278.
Densely cespitose, forming turf: stems 3-12 in. long,

very slender or filiform, cylindrical, erect or more often
drooping; basal sheaths leafless or with a very short
filiform blade; involucral bract subulate, about equal-
ing the spikelet, the latter usually solitary, oblong-lan-
ceolate. 1-3 lines long; scales oblong-oval, obtuse, pale
brown or whitish; bristles none ; styles 3; akene in

greenhouse plants rarely maturing. Almost cosmopoli-
tan, except in eastern tl. S. and very variable.— Grows
well in damp pots, the drooping stems producing a very
graceful effect. Synonomy much confused.

K. M. WrEGAND.

SCLEKOCARPUS (Greek, hard and fruit; referring
to the bony, fructiferous bracts). Composite. A genus
of about 11 species of mostly Mexican herbs, with branch-
ing stems and terminal pedunculate radiate heads of

yellow flowers in summer.

unlseri^lis, Benth. & Hook. {Gymndpsis uniseridlis.

Hook.). An annual herb 1 ft. or so high, loosely

branched, with alternate, deltoid or rhombic-ovate, den-
tate, petioled Ivs. and fragrant fl. -heads, with 5-9 oval

or oblong, orange-yellow rays. Moist or shady ground,
Texas and south. R. H. 1853:261. jr. -vy. Barclay.

SCOEE. A name for Phytolacca decandra.

SCOLOPlNDKIUM. See PhylUtis. Many garden
forms are cultivated under a variety of names, all de-
rived from Phyllitis Scolopendriuni {the Scolopendrium
vulgare or the ^S'. officinarum of Europe),
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SC6LYMUS (old Greek name used by Hesiod). Com-
p6sita'. JScoU/mus Hlspanicus {Fig. 2279) is the vege-
table known as Golden Thistle or Spanish Oyster Plant.
It makes a root much like salsify, e.xcept that it is much
lighter colored and considerably longer. Its flavor is

less pronounced than that of salsify, but when carefully
cooked, it possesses a very agreeable quality which is

somewhat internu^idiate between that of salsify and pars-

nip. It is adapted to all the methods of cooking em-
ployed for those vegetables. The particular value of the
Spanish Oyster Plant, aside from affording a variety in
the kitchen garden, is its large size and productiveness
as compared with salsify. The prodiict may be nearly
twice as great, for a given area, as for salsify. The
seeds are much easier to handle and sow than those
of salsify. They are sown in March or April. The
seeds, or rather akenes, are flat and yellowish, sur-
rounded by a white scarious margin. The roots can be
dug either in fall or spring. The greatest fault of the
Spanish Oyster Plant lies in the prickly character of
the leaves, which makes the plant uncomfortable to

handle. The roots are often 10-12 in. long and 1 in.

thick. It is said that the leaves and stalks are eaten
like cardoons by the people of Salamanca; also that the
flowers are used to adulterate saffron.
Scolymus ffispanicus, Linn., is a biennial plant na-

tive to southern Europe. The radical Ivs. are very
spiny, oblong, pinnatifld, dark green variegated with
pale green spots. The plant grows 2-2X ft. high, is

much branched and bears bright yellow flower-heads.

ri4i5'#^
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2278. Scirpus cernuus (X xs).

Known to gardeners as Isolepis gracilis.

which are sessile and contain only 2 or 3 fls., all of which
are ligulate. The heads are sessile, terminal and axil-

lary.

Scolymus contains i species, all natives of the Medi-
terranean region. S. granditlorus, a perennial species,
is rarely cult, abroad for its fls., and S. maculatus, an
annual species, for its variegated foliage,

i^ jj_ b_

SCORPION GRASS. See Myosotis.

SCORPItTRUS. See Caterpillars and Worms.

SCOEZONfeRA (old French scorzon, serpent; S. Bis-
panica was usetl against snake-bites). C'omp6sUw, The
vegetable known as Scorzonera or Black Salsify is a
plant with a long, fleshy tap-root like that of salsify,
but differing in having a black skin. The flesh, how-
ever, is white. It is cultivated and cooked like salsify,
but being somewhat
more difficiilt to raise
it is rarer than that
vegetable, although
considered by many to
be superior to it in fla-

vor. The leaves may be
used for salads. Scor-
zonera is a perennial
plant, but it is treated
in cultivation as an an-
nual or biennial crop.

Botanically, also,
Scorzonei'a is closely
allied to salsify. The
two vegetables are eas-
ily distinguished in
root, leaf, flower and
seed. The Ivs. of Scor-
zonera are broader, the
fls. are yellow (those
of salsify being vio-
let), and the seeds are
white. Also, the in-

volucral bracts of Scor-
zonera are in many
series; of salsify, in 1

series. The genus
Scorzonera is a large
one— over 100 species,
all natives of the Old
World. Perennial
herbs, or rarely an-
nual, floccose, lanate
or hirsute: Ivs. some-
times entire and grass-
like, or wider, some-
times more or less
pinnately lobed or dis-
sected: heads long-
peduncled, yellow, the fls. all radiate : akenes glabrous
or villous. Cult, same as salsify.

Hispinica, Linn. Scorzonera. Black Salsify.
Perennial herb 2 ft. high: stem much branched: Ivs.
clasping, lanceolate, undulate, glabrous: heads solitary
at the ends of the branches. Spain.

y^f^ jj

SCOTANTHUS. See Gymnopetulum.

SCOTCH BROOM. Cytisus scoparius.

SCOTCH PINE. Pinus sylvestris.

SCOURING-RUSH. Equisetum.

SCREW BEAN. Prosopis pubescens.

SCREW PINE. Pandanus.

SCROPHITLAEIA (a reputed remedy for scrofula).
ScropJiuIaridcew. FiGWORT. A genus of about 100 spe-
cies, mostly native of Europe, and of very little horti-
cultural value. They are mostly perennial, tall-growing
herbs, with usually large opposite leaves and small,
often dull-colored flowers in a terminal thyrse in mid-
or late summer. Corolla short; the tube globular or
oblong, ventricose; lobes 5, unequal, 1 reflexed or
spreading, the others erect; stamens 4, the sterile sta-

men represented by a scale on the throat of the corolla:
seeds numerous.

noddsa, Linn., var. Maril4ndica, Gray. A tall-grow-
ing, hardy perennial herb, usually 5 ft. high, often more,
with large, dark green, ovate acuminate Ivs. and small,
dull purplish or greenish fls. in a nearly naked, open
thyrse. TJiroughout the United States.

2279. Spanish Salsify, or Golden
Thistle—Scolymus Hlspanicus.
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The plant is sometimes used as a foliage background
for the herbaceous border. It is too iuconspicuous in

flower and too weedy in habit for general use. The typi-
cal form is native to Europe and Asia.

F. W. Bakclat.

SCULLION. See Scallion.

SCUPPEENONG. A variety of grape grown in the
South. See Vitis rotnndifolia and Grape,

SCURFY PEA. Psoralea.

SCURVY-GRASS (CocMearia offieinalis, Linn.), a
common European perennial, is so called from its anti-

scorbutic qualities, which have long been recognized.
Stimulant, diuretic, stomachic and laxative properties
have been ascribed to it. In general appearance— leaf,

flower, fruit— it somewhat resembles its clo.se relative,

water cress, but in flavor it is acrid, bitter, pungent, and
has a strong suggestion of tar. Bruising reveals a dis-

agreeable odor. When cultivated it is treated as an
annual, the seed being sown upon garden loam in a
cool, shady place where the plants are to remain. It is

grown to a limited extent in America, has escaped from
cultivation, but so far has not become obnoxious as a
weed like water cress. jj, (j_ Kains.

SCUTELLARIA (Latin, dish; referring to the form
of the persistent cab'x). Lahiatm. Skullcap. A genus
of nearly 100 species of annual, perennial or shrubby
plants widely scattered about the world, with simple
leaves and blue, yellow or red, tubular 2-Iipped flowers
in terminal spikes or racemes or in the axils of the
stem-leaves. Calyx in anthesis bell-shaped, gibbous,
with a helmet-shaped projection; stamens 4, ascending
and parallel, all fertile, the two anterior longer; an-
thers ciliate, pilose.

INDEX.

alpina, 5. galericuLata, 6. Mociniaua. 7.

angustifolia, 8. grandUlora, 11. orientalis, 11.

antirrliinoides, 9. lateriflora, 10. resinosa, 3.

Baicalensis. 1. inacrantha, 1. Wrightii, 4.

brevifolia, 2.

A. Lvs. sessile or nearly so.

B. Foliage entire.

c. Jffabit procumhenf 1. Baicalensis
CC. Habit erect.

D. Fls. in terminal racemes.. 2. breviSolia
DD. -Fls. in axils of stem-

leaves.

E. Plant ivitli nioniliform
tubers 3. resinosa

EE. Plant loithoiit movili-
forni tubers 4. Wrightii

BB. Foliage serrate or dentate.
c. Habit procumbent ."j. alpina

CC. Habit erect C. galericulata
AA. Lvs. petioled.

B. Color of fls. red 7. Mociniana
BB. Color of fls. not red.

c. Mara in of lvs. entire.

D. Shape of lvs. linear 8. angnstiiolia
i>D. Shape of lvs. oblong 9. antirrhinoides

CC. Margin of lvs. serrate.
D. Fls. S-5 lines long 10. lateriflora

DD. Fls. longer 11. orientalis

1. Baicalensis, Georgi (S. macrdntha, Pisch.). A
hardy perennial herb, almo,st glabrous: stem half erect,
about 1 ft. high: lvs. lanceolate, obtuse, ciliate: fls.

blue, in many simple racemes; calyx-hood incurved.
July, Aug. Eastern Asia.

2. brevifolia, A. Gray. A half-hardy, compact per-
ennial, M-1 ft. high: lvs. numerous, oblong, narrow,
about K in. long: fls. dark purple, about % in. long.
Blooming season long; summer. Dry limestone banks,
Texas.

3. resindsa, Torr. A hardy perennial, a few inches
high, resinous: lvs. >2-l in. long, oval to oblong: fls.

violet-blue, 1 in. long. Plains of Colo., Wyo. and Neb.

4. Wrightii, Gray. A tufted perennial, about 6 in.

high, with numerous oval, ovate or spatulate-oblong
lvs. about % in. long and violet or rarely white fls. K in.

long. Kansas to Texas.

5. alpina, Linu. A hardy spreading perennial, about
10 in. high, with ovate, serrately dentate lvs. and large,
purple and white or somewhat yellowish fls. in dense,
terminal racemes. July and Augu.st. Europe. R.H.
1889:12. —A hand.some rock or low border perennial.

6. galericulata, Linn. Hardy, perennial by iiliform
stolon.s, 1-3 ft. high: lvs. ovate to oblong-lanceolate,
about 2 in. long: lis. solitary in the axils of the upper
lvs., about 1 in. long. June-Sept. In moist ground
throughout the U. S. and Eu. B.B. 3:83.

7. Mociniana, Benth. A tender, moderately low,
shrubby plant, probably the most showy of the genus,
with opposite, long-elliptical, acute lvs., and long, tubu-
lar, red fls. with a yellow throat, about IH in. long,
in dense, terminal spikes. Autumn. Mexico. R.H.
1872:350. -According to Gn. 10, p. 606, the plants are of
easy culture with warm greenhouse treatment and may
be grown as bush specimens or in smaller pots with a
single stem, when they will flower at about 1 ft. in
height. Cuttings are easily rooted.

8. angustifolia, Pursh. A hardy perennial, about 6 in.

high, with lvs. Va-l in. long, narrowed at the base, and
violet-blue fls. %-\ in. long, with the corolla-tube slen-
der. Moist ground, northwestern United States.

9. antirrliinoides, Benth. Resembles the larger-
leaved forms of iS. angustifolia, but has longer petioles
and the lvs. mostly obtuse at base and also shorter and
broader fls. 7-10 lines long. Moist, shady ground, north-
western United States.

10. lateriflora, Linn. A hardy perennial, increasing
by slender stolons, 1-2 ft. high: lvs. ovate to lanceo-
late, 1-3 in. long; racemes axillary or terminal, narrow,
leafy bracted: fls. blue to nearly white. Moist soil

throughout the United States.

'

11. orientalis, Linn. (S. grandifUra, Sims, not
Adams). A hardy perennial, procumbent: lvs. long-
petioled, ovate, dentate, tomentose: fls. purplish, with a
yellow throat or almost entirely yellow. Altai Mts.
B.M. 63.5. J. B. Kellek and P. W. Barclay.

SCUTICARIA (Latin, scutica, lash or whip). Orchi-
diicea;. This genus is remarkable for its long whip-like
leaves, which are channeled on one side. No evident
pseudobulbs are formed, but each shoot terminates in a
long, pendulous leaf. The lvs. are rather crowded on
the short rhizome. Fls. solitary or several, on short
peduncles. In structure the fls. resemble Maxillaria,
but the plants are easilj' distinguished by the terete
leaves. Sepals and petals similar, the lateral ones form-
ing a raentum: labellum movable, 3-lobed, with large,

erect, lateral lobes; poUinia on a transversely elongated
stipe. Two species from South America.
These plants require a temperature similar to Cattleya

and Lselia, but shoiild be grown on blocks or in shallow
baskets in a mixture of^equal parts peat fiber and sphag-
num. S. Sleelii does l^eston a block, as the plant grows
downward in an inverted positiou. The compost should
be kept moist at all times, particularly while the plants
are in action. They are propagated by division.

Steelii, Lindl. Lvs. attain a length of 4 ft., as thick
as a goose-quill; fls. on short scapes; sepals and petals
oblong, connivent, pale yellow, with chocolate blotches;
labellum large, cream-colored, striped with brownish,
purple. Fls. at all seasons. British Guiana. B.M. 3573.

B.R. 23:1980 (both as Maxillaria Steelii).

Hadwenii, Planch. Lvs. 13^ ft. long: fls. with spread-
ing sepals and petals oblong, sharply acuminate, yel-

lowish green, blotched with brown; Labellum obovate-
cucullate, white with flesh-colored spots. Brazil. B.M.
4629. F.S. 7:731 {both as Bifrenaria Hadtvenii). G.M.
41:558. Heinrich Hasselbring and R. M. Gkey.

SCYTHIAN LAMB. Refer to Cibotium.

SEA BEAN. Consult p. 135, second column ; Sea
Buckthorn is Hippophae ; Sea Daffodil is Hymeno-
callis.
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SEAF6ETHIA (Francis Lord Seaforth). Palm&cem.
SeafoHhia fU'tjans is a name familiar to every gardener
who has room in his conservatory for tall specimen
palms. Twenty years ago this palm was grown to a
greater extent in smaller sizes and for a greater variety
of purposes, bnt it has been superseded for such uses by
the Kentias (IJoivea Belmoreana and Forsteriana ) . Sea-
fortliia eh-'gans is often called the Australian Feather

Palm. Whether more
than one thing is cul-

tivated under this

name is doubtful.
According to Flora

Australiensis 7:141
(1878) the proper
name of SeaJSrili ia

cUU/aiiHy R. Br., is

Ptychosp^rma ele-

gans, Blume. It is

variously described
as a low or very tall

palm : Ivs. attaining
s e V e r a I feet ; seg-

ments numerous, more or
less toothed or irregularly
jagged at the end. Prob-
ably the plants cult, as
S. elegans are Arclionio-
phmnix Cunninqhamii.

For S. robusia, see Rho-
palostijlis. Yf. M.
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SEA GEAFE.
uvifera.

Coccoloha

SEA HOLLY. Eryngium.

SEA-KALE ICrambe mari-
fima, Linn.) is a large-leaved,
strong, cruciferous perennial,
the young shoots of which are
eaten in the spring, usually
after having been blanched.
The plant is little known in
North America, but it is worthy

of general cultivation in the home gar-
den, for it supplies an esculent of good
quality at a season when vegetables
are scarce. Sea-kale demands a deep,
rich and rather moist soil, in order to
give the best results and to maintain
its vigor for a series of years. The
plants require about as much room as
rhubarb; that is. they should stand
from 3 to 4 feet ap.art each way. The
culture and general requirements are
much the same as for rhubarb. The
young shoots are blanched as they
grow, in early spring. The blanching
is accomplished by heaping fine, loose
earth over the crown of the plant,
into which the shoots grow, or by cov-
ering the plant with an inverted box or
flower pot so that the light is excluded
from the growing shoots. These shoots
are eaten before the leaves have begun

2280. to expand to any extent, and whilst
Head of Rve. they are crisp and tender. The vege-

Natural size. table is prepared in the same manner
as asparagus.

Sea-kale is propagated by root cuttings, and also by
seeds. Quicker results are secured from cuttings. If
strong cuttings, 4 or 5 inches long, are taken in early
spring and grown in strong and rather moist soil, the
plants may be strong enough for cutting the following
spring; but it is usually better not to cut them until
two years from starting. The cuttings may be placed
where the plants are to stand permanently, or they may
be grown in drills in a seed-bed. The latterplan is usu-
ally to be preferred, since it allows the plants to receive
better care. Seeds give plants that are strong enough
for cutting about the third year. The seeds are
really fruits or pods, and each fruit may produce

two or three plants. Usually the fruits are sown
without shelling. The seedlings are raised in the seed-
bed and transplanted when one year old to permanent
quarters. On good soil, plants of Sea-kale should main-
tain their vigor for five to eight years after they have
come to cutting age. As soon as they begin to show
signs of decline, new plants should be propagated.
Although the plant is hardy in the northern states, it is
always benefited by a liberal dressing of litter or ma-
nure in the fall. Plants may be forced in hotbeds or
under the greenhouse benches, as recommended for
rhubarb. Sea-kale has large, glaucous, cabbage-like
leaves which make it a striking plant for ornament
early in the season. It also throws up a strong cluster
bearing many rather showy white flowers. However,
the plant is rarely propagated for its ornamental value.
Sea-kale grows wild on the seacoasts of southwestern
^"'°P<'- L. H. B.

SEA LAVENDER. Statioe.

SEA ONION. Urginea mariHma: also applied to
Ornithufjdlniii caudatiwi.

SEA PINK. Armeria.

SEASIDE GRAPE. Coccoloba.

SEASON VINE. Cissns sicyoides.

SEA-URCHIN CACTUS. JHchinopsis.

SECALE (the ancient Latin name, said to be derived
fromscc-o, to cut; according to some, applied to spelt).
Graminew. Species 2, S. fracjiU, an annual of southern
Russia, and S. cereale, the cultivated Rye, which, ac-
cording to Hackel, is derived from the perennial, S.
ni07itanum, native in the mountains of southern Europe
and central Asia. Spikelets with 2 perfect fls. sessile
on opposite sides of a zigzag rachis, forming a terminal
spike, empty glumes subulate and 1-nerved, by which
characters the genus differs from Triticum^ in which
the empty glumes are ovate and 3-nerved.

cereMe, Linn. Rte. Fig. 2280. A tall annual com-
monly cultivated in Europe, less so in this country, as a
cereal. Also cultivated here for annual pasture. Fl.-
glume long-awned. Much more commonly grown in New
York and New England than westward.

A. S. Hitchcock.
S£CHIUM (by some said to be derived from Sicyos,

with which the genus was once united, by others to have
come from the Greek sekos, a "fold," because swine are
fed on it). C2icurbitdce(p. One very odd tendril-climb-
ing vine, probably native to the West Indies and adja-
cent South America. This species, S, 6dule, Swartz,
Fig. 2281, is known under a variety of names, asChocho,
Chuchu, Chow-Chow, Chayotte, Cahiota, Pepinella. The
vine itself, with herbaceous annual stems, is useful for
covering arbors in warm countries. The root becomes
a large corky tuber, sometimes weighing 20 lbs., and is

edible. The fruit is irregularly ribbed, 3-6 in. long (Fig.

2281, from nature), and edible. Sechium belongs to that
group of the CueurbitaeeiE- which comprises 1-seeded
fruits. The single fiat seed is 1-2 in. long (shown in
upper specimen in Fig. 2281), and attached at the
upper end of the cavity. It is not removed from the
fruit, but the entire fruit is planted. Because seeds
are not to be had separate, the notion has arisen that
the fruit is seedless. Sometimes germination begins
before the fruit drops from the vine. The fruit is

variously ribbed and lobed, varying from pale green to

cream-colored and white, according to variety, the sur-
face shining and somewhat spiny. In tropical coun-
tries the fruit is cooked for eating, much as squash
is served with us. Some persons prefer the roots to

yams. Sechinni eduJe is a common counuodity in the
West Indies, and the fruits are not rare in northern
markets. It is also grown to some extent in Florida and
southern California. In northern countries, the plant
makes a strong vine in one season but does not bear.
The plant has little ornamental value.

In Sechium the fls. are monoecious. The staminate
are in short, long-stalked axillary clusters; the pistil-
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late are solitary or ia pairs on a short pubescent axil-

lary pedicel. Corolla S-lobed, green or cream-colored.

Stamens 3, united into a glabrous or glandular column.
Lvs. 4-6 in. across, cucumber-like, cordate - ovate and
5_7-angled, pointed, somewhat scabrous above. Ten-
drils opposite the Ivs., 3^-cleft. The plant grows 50

feet in warm climates. G.C. 1865:51; III. 24:476;

28:450. L. H. B.

2281. Fruits of Sechium edule (X i'i).

SECTJRINEGA (Latin, seci«)-js, hatchet, and negare,

to refuse; alluding to the hard wood). Miphorbideew.

Deciduous shrubs, with alternate, petioled, entire, usu-

ally small leaves, small greenish or whitish flowers in

axillary clusters or solitary, and capsular small sub-

globose fruits. jS. ramiflora seems to be the hardiest

species and the only one in cultivation in this country.

It is fairly hardy at the Arnold Arboretum, usually only

the tips of the young branches being winter-ljilled, and
forms a handsome round bush with bright green foliage.

It seems to grow in any kind of soil and is propagated

by seeds and by greenwood cuttings under glass. About
10 species in temperate and subtropical regions of

America, Asia and Africa, also in southern Europe, but

none in N. America. Fls. unisexual, dioecious or monce-

cious in axillary, few-fld. cymes or solitary ; sepals 5;

stamens usually 5, with a 5-lobed disk at the base; pis-

tillate fls. with entire disk and 3 2-parted styles: fr. a

3-lobed dehiscent capsule, 3-6-seeded.

ramifldra, J. MiiUer (GeUera suffruticbsa, Fisch. &
Mey. Fhigqea S'Ut'fraticdsa, Baill. AcidbtonramifUrus,
Kuntze). Shrub, 3-6 ft. high: Ivs. short-petioled, oval

or ovate to ovate-lanceolate, acute or obtuse, cuneate at

the base, entire, bright or yellowish green, glabrous,

thin, 1-2 in. long: staminate fls. about IK lines across,

in 5-10-fld. clusters
;

pistillate .solitary : fr. about one-

fifth in. across, greenish. July, Aug. S. Siberia to

Amurland and Mongolia.

S. Leucopjnis, Miill. Arg., belongs to Fliiggea, a genus of 6

species distributed through the tropics of Asia, Afriea and
Australia; it is chiefly distinguished from Securinega by the

seeds, which are concave on the ventral surface; the fr. is

herry-hke. F. Leucopyras. Willd., is a spiny shrub, with tor-

tuous, light-colored, gl.ibrous br.iuches; Ivs. obovate to orbicu-

lar, emarginate, cuneate at the base, glabrous, %-l in. long:

fls. small, in axillary clusters, the staminate fls. more numerous
and on slenderer pedicels: fr. globose, white, %-% in. .across.

India to trop. Austr. For cultivation in trop. regions or in the

hothouse. Alfred Rehdek.

SEDGE. Consult Carex and Cijperits.

SfiDUM (Latin, sedes, to" sit: the plants fix them-
selves on rocks and walls). Crassuldcece. Seduni is a

large group of fleshy-leaved herbaceous plants, mostly
hardy and perennial, including the Stonecrop and Live-

forever. The flowers are usually small, rarely 3^-?4 in.

across, but the clusters are often showy and 3^ in. in

diameter. There is a pretty blue-flowered species and
one with scarlet flowers, but with these exceptions the

genus might be divided into two groups, those with
yellow flowers and those with white or pinkish flowers.

The foliage is always succulent, but otherwise remark-
ably varied: the leaves opposite, alternate or whorled,
entire or serrate, rarely deeply cut, sometimes large,

broad and flat, sometimes thick and pulpy, sometimes
minute and moss-like. Some of the plants are stout,

erect and bushy, but many of them have a set of creep-

ing barren shoots, terminated by dense rosettes, while
the flowering stems are erect and often furnished with
leaves of an entirely different shape.
Sedum is a genus of about 120 species, all found in

the temperate and frigid regions of the northern hemi-
sphere except a solitary species in Peru. Herbs, rarely

shrubby at the base, glabrous or glandular-pubescent:
flowers in cymes: petals 4-5 (rarely 6-7); stamens
8-10 (rarely 12-14). The genus is closest to the House-
leek and other species of Sempervivuni, but the floral

parts of Sedum are typically in 4's or 5's, while those of
Sempervivnm are typically 6 or more. Also Semper-
vivum extends to South Africa. The hardy Sedums are
monographed by M. T. Masters in Gardeners' Chronicle
for 1878. Masters' arrangement has been followed be-

low. There is also a good horticultural review in Gn.
27, pp. 314-316 (1885).
Sedums are of the easiest culture. As a rule, they

prefer sandy soil, and are very averse to a wet position

in winter. They are standard plants for carpeting poor
and sandy waste places where few other things will

grow. The little yellow-flowered plant with pulpy foli-

age that spreads in nearly every cen^etery is SedU7n acre.

Sedums are also general favorites in all forms of rock-
gardening. They are much used for carpet-bedding,
especially the kinds with mealy or glaucous foliage, and
those with various metallic shades of purple. In the
hardy border, the more robust and bushy kinds, like /S.

maximum and spectabile, are preferred, though any of

the lower-growing kinds are suitable for edgings and
any of the evergreen kinds are welcome in winter when
the hardy border shows few other bits of color or signs

of life. As a rule, Sedums like the sun, but a few of

the species may help to solve the difficult problem of
carpeting the ground underneath the trees where the

soil is dry and shaded. Sedums are also favorites for

baskets and vases, especially the kinds with trailing

stems and minute leaves. For greenhouse decoration,

S. spectabile is the favorite, as it is perhaps the
showiest of the genus. It may be had in flower at any
season of the year and remains in bloom a long time.

It is also one of the favorite Sedums for window-sills,
balconies and housetops, especially in crowded cities.

Seduni acre, however, is everybody's plant. A pot of it

is often the only pleasant sight in an ugly city alley.

Sedums are plants for poor folks. The chief points

against them are that they have never been fashionable
and anybody can grow them. They can be propagated
by seeds, but they are easily multiplied by the young
offsets. These rosettes are somewhat bulb-like in nature
and Sedums could probably be propagated if it were
wortli while by using each leaf of a rosette.

The key to the species is necessarily unsatisfactory.

It would answer better for wild plants. In the gar-

dens the species run together, especially those of the
Telephium group, Nos. 7-10. There is no absolute proof
that these and other Sedums intercross in the gardens,

although it is practically certain. Although the species

may run together, it has been thought best to take

clear-cut types and to make the key as sharply de-

fined as possible instead of giving generalized de-

scriptions through which the plant lover may search in

vain for distinguishing marks.
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Section I. Herbaceous Pekennials, I. e., plauts that
die doivn to the root during winter. { In fjri'enhoKse

cuttiire some become evergreen.)

A. Plowers unisexual 1. roseum
AA. Flowers bisexual.

B. Jjvs. narrow,
c. Arrangement of Ivs. oppo-

site.' 2. Asiaticum
00. Arrangement of h^s. alter-

nate.
D. Seight about 4 in 3. MiddendorSfianum

DD. Height 12 in. or more.
E. Stems glabrous.

p. Sepals equal 4. Aizoon
FF. Sepals unequal .. . 5. Maximowiozii

EE. Stems pilose 6. Selskyanum
BB, Jjvs. broad: roots tuberoics.

o. Arrangement of Ivs. scat-

tered [rarely opposite in
S. Telephium).

D. Margin of Ivs. dentate. 7. TelepMum
DD. Margin of Ivs. nearly

entire 8. telephoides
CO. Arrangem^ent of Ivs. oppo-

site {sometimes in S^s

in S. speetahile)

.

D. Buds obovoid, abruptly
pointed 9. maximum

DD. Buds long and pointed. 10. spectabile

Section II. Bvekgkeen Perennials. Foliage does not
die during the winter.

A. Foliage flat, broad and rela-
tively thin: Ivs. spatulate or
wider,

B. lyvs, in tufts or rosettes (at

least those of the barren
shoots )

.

0. Fls. yellow: anthers yel-
lotv,

D. Each fl. K in. across. .11. spathulifolium
DD. Each fl. J^ in. across. .12. obtusatum

00. Fls. white; anthers red-
dish,

D. Barren shoots witJi Ivs.

in S's 13. ternatum
DD. Barren shoots with

scattered Ivs 14. Nevii
BB. Irvs. scattered, i.e. jnottufted,

c. Stem erect: fls , whitish or
pinkish 15. populiSolium

CO. Stems {barren ones) pros-
trate .

D. Fls, yellow.
E. Margin of Ivs.

coarsely toothed
above the raiddle.

F. Petals lanceolate., IQ. Eamtschaticum
FF. Petals linear 17. hybridum

EE. Marginoflvs. entire.lS. Japonicum
DD. Fls, }>ink, rose or

white.
E. Arrangement of Ivs,

opposite.

F. Base of Ivs. nar-
rowed 19. stoloniferum

20. oppositifolium
FF. Base of Ivs. cor-

date 21. Ewersii
EE. Arrangement of Ivs,

alternate 22. Anacampseros
EEE. Arrangement of Ivs,

in S's 23. Sieboldii
AA. Foliage more or less terete:

Ivs, usually linear, not wider
than lanceolate {unless in
No, SS),

B. Apex of Ivs. sharp>ly pointed,
c. Fls, yellow.

D. Inflorescence decurved.24:. reflesum
DD. Inflorescence not de-

ciirved.

E. Cymes scorpioid 25. steuopetalum

EE. Cymes umbellate ... .2ii. sarmentosum
CO. Fls, lilac or white 27. pulchellum

BB. Apex of Ivs. blunt,
0. Fls, yellow.

D. Lvs. ovoid, bitter 28. acre
DD. I/vs. oblong, tasteless.. 29. sexangulare

CO. Fls. white or pink,
D. Plants ustially glau-

cous,

E. AnllicT.-i hJin-k .30. dasyphyllum
EE. Anthrrs jiiirple 31. Hispanicum

EEE. Antlirrs pink .32. brevijolium
DD. Plants not glaucoiis,

E. Fls, pinkish : buds
5-angled 33. Lydium

EE. Fls. white: buds ob-

long 34. album
EEE. Fls . w h i t e : b u d s

rotmdish 35. Monregalense

Section III. Annuals or Biennials. These die after
flowering and fruiting. Annuals flower the first year,
biennials the second.

A. Lvs, flat, not cylindrical,
B. Fls, scarlet 36. aempervivoides

BB. Fls. yellow 37. Formosanum
AA. Bvs. more or less cylindrical.

B. Fls. blue 38. caemleum
BE. Fls. dull rose or u'hite 39. villosum

Section I. Herbaceous Perennials (Species 1-10).

1. roseum, Scop. {S. Shodlola, DC). Eootstock
thick, fleshy, exhaling a perfume of rose water: height
6-8 in. : lvs. scattered, oblong, 1 x M in. : fls. greenish or
reddish purple, in a terminal flat-topped cyme about
1 in. across; petals 4; stamens i in the male fl., absent
in the female; carpels in the female fl. 4. Summer.
Eu., N. Anier., Himalayas. — The only species here de-
scribed that has unisexual flowers. A neat-growing
plant suitable for rookeries or the front row of borders.

2. Asiaticum, Spreng. Height 6-12 in. : lvs. opposite,
linear, coarsely and irregularly toothed : fls. greenish
yellow, in compact, globose cymes, floral parts in 5's.

Summer. Himalayas.— Cultivated abroad and possibly
in America. Its almost pinnatifid foliage makes it very
distinct. In India it is said to have red flowers. It

seems to suffer from the wetness of an ordinary border
in winter, and should probably be wintered under glass.

3. MiddendoTifi&num, Maxim. Lvs. alternate, ob-
lanceolate, dentate toward apex: fls. yellow, in a flat-

topped cyme. Summer. Amurland.— According to J. W.
Manning, it grows 4 In. high, and has deep green foli-

age which becomes a rich purple in winter. Woolson
says it is densely tufted.

4. Aizdon, Linn. Height 1ft. or more, usually 13^-2 ft.

:

lvs. alternate, oblong-lanceolate, coarsely and irreg-ularly
toothed for the greater part of their length, 2 J^ x 5^ in.

:

fls. yellow, a in. across, in a loose, panicled cyme 1-3 in.

across. Late summer. Siberia. —An old garden favorite,
suitable for the hardy border and for rockeries.

5. Maximdwiczii, Kegel. Height 1 ft. : lvs. suboppo-
site or alternate, oblong-ovate or oblong-lanceolate,
regularly toothed: fls. yellow, in a dense, flat cyme.
July, Aug. Japan, Anmrland. Gn. 19, p. 203; 27, p. 316.
— By some this is considered a variety of S, Aizoon.
It is similar to iS. Aizoon in habit but larger, differing

in the sepals of unequal length and in the peculiar
flask-shaped fl.-buds, which are dilated below and nar-
rowed into a long beak above. Desirable for borders;
also used for carpet beds. Seeds, as well as plants, are
offered.

6. Selskiinum, Kegel. Also spelled Selskyanum,
Height 12-18 in. : lvs. alternate ( ?), serrate in the distal

third: fls. yellow, nearly 1 in. across, in a hollow-topped,
leafy cyme. Late summer. Amur., Manchuria.— Re-
sembles <5. Aizoon but has narrower and pilose leaves.

Offered in 1893 by John Saul.

7. Telfiphium, Linn. Orpine. Live-forever. Pig.
2282. Height 12-18 in.: lvs. scattered, rarely opposite,
oblong-ovate, obtuse, dentate: fls. pink, spotted red, or
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2282. Live-forever—Sedum
Telephium (X K).

sometimes pure white, in dense, terminal and lateral

subglobose cymes. Jul}-, Aug. Eu., N.Asia. Gu. 27,

p. 3i6. — Naturalized in America, where it spreads much
hut blooms little. Vars. hybridum, purpiireum and
rubrum are live American trade names representing

forms -with dark purple foli-

age, the last-named variety
being said to retain its pur-
ple color all summer. All
the forms are suitable for
the front rows of borders
and for rockeries. The
young shoots in spring are
pretty objects and differ

with the different varieties.

The larger forms with bright
fls. are preferable. S. pur-
piireum and piirpitrascens,
Koch, are varieties of >S.

Telephium. Subspecies
Fabaria, Masters {S. JPa-

bdria, Koch, not Hort. ).

This is regarded by Masters
as a subspecies of S. Tele-

phium., with Ivs. narrower
than in the type, the cymes
always terminal and shorter
peduucled: fls. smaller and
earlier; petals less recurved.
It is doubtful whether this

is really in the trade. See
^. spectahile.

8. telephoides, Michx. Height 6-12 in. : Ivs. scattered,

2x1 in., oblong -obovate, nearly entire or sparingly
toothed: fls. flesh-colored, in small dense cymes 1-lJ^

in. across. June. AUeghanies from Md. south.— Offered
1891-92 by H. P. Kelsey.

9. maximum, Suter. A stout, bushy plant 2 ft. or less

high, with either green or purple stems: Ivs. opposite,

ovate -acute, more or less cordate, crenate- dentate:

cymes terminal and lateral on long peduncles, forming a

loose panicle: petals whitish, spotted red towards tip.

Aug.-Oct. Eu., Caucasus, northwestern Asia. Gn. 27,

p. 316. — Var. variegatum, Hort., has gold and green
foliage, according to J. W. Manning. F.S. lb lbb9 (as

var. versicolor) shows a form with rosy purple stems
Ivs. green, yellow and white, margined rosy purple
This species has many forms, the stems
green or purple, fls. green or reddish, Ivs.

cordate or tapering at the base, spreading or

recurved, variegated or not. It is the best for

borders, but in the autumn is apt to get too

straggly and needs support.

Var. hsmatddes, Mast. Stems 2-23^ ft.

high, deep purple: Ivs. 5 x 3 in., oblong-ovate,

obtuse, coarsely and irregularly toothed, pur-

plish: petals whitish, tipped red. September.
Here belongs S. atropurpureum , Hort., ac-

cording to Masters, but the plant or plants

passing as such in America are very different.

S. atropurpitreum, Turcz., which appears as

a good species in Index Kewensis, is probably
a synonym of S. roseum.

10. spectibile, Bor. (S. Fnliclria, Hort.. not Koch).
Showy Sedum. Fig. 2283. This is the most popular of

all Sedums and is used for the greatest variety of pur-

poses. Robust, glaucous, 1^-2 ft. high: Ivs. opposite

or in 3's, 3x2 in., ovate, obtuse, entire or obscurely
wavy - toothed : fls.

yi in. across, in flat-

topped, inversely
pyramidal, leafy, um-
bellate cymes 4 in.

- across. Sept., Oct.
' ' Possibly from Japan.

Gn. 27, p. 315. I. H.
8:271.-The fls. vary
from rose to purple
and perhaps to white.
Pitcher & Manda

2283. Showy Sedum-Sedum offered Var. ilbum.
spectabile. Var. purptireum and

Clusters 4 inches across. r 6 3 e u m are trade

names. Also a form with variegated foliage has been
advertised. This species remains in bloom a long while
and is very attractive to butterflies. Masters, declares
that it thrives in stiff clay, and does not do so well in
lighter soils.

Seotjon II. Evergreen Perennials (Species 11-35).

11. spathuliJolium, Hook. Barren stems creeping,
with terminal rosettes of obovate Ivs. : flowering
branches erect, and bearing scattered club-shaped Ivs.:
fls. yellow, H in. across, in terminal cymes; sepals ob-
long-obtuse. May, June. N. W. Amer. G.C. II. 10:377.
Gn. 24:115. -Offered in 1881 by Gillett, but is prob-
ably not cult, in eastern states, and probably requires
pot culture indoors. Here may belong Pranceschi's S.
spathulafum, a California species, which he calls a
"giant among Sedums, growing several ft. high." Mas-
ters' plant is not over 1 ft. high.

12. obtusatum, Gray. Barren stems prostrate, with
rosettes of spatulate Ivs.: fl. -stems erect, ultimately
leafless and then scarred: fls. yellow, in terminal, um-
bellate cymes l?^-2 in. across ; sepals oblong-acute.
.June, July. Calif. — Once offered in America, but prob-
ably not now in cult.

13. tematum, Michx. Pig. 2284. Barren stems pros-
trate, with terminal rosettes of spatulate Ivs. : Ivs. of
the flowering branches scattered, oblong, acute, all the
Ivs. in whorls of 3: fls. white, ii in. across, in terminal,
leafy, 1-sided, 3-5-parted cymes ; flor.al parts in 4's.

July, Aug. Pa. to 111. and south. B.M. 1977. B.R.2:142.

14. N^vii, Gray. Barren stems prostrate, with termi-
nal rosettes of obovate-spatulate Ivs., tapering into a
short stalk auricled at the base, sprinkled with pink
dots : fl. -stems erect, with appressed, scattered Ivs.

similar to, but smaller than those of the barren stems:
fls. white, % in. across, in forked cymes whose branches

2284. Sedum ternatum tA i-r;).

are about 1}.^ in. long and recurved; anthers brownish
purple. July. Mts. of Va. and Ala. — Hardy in Mass.
and desirable for edgings or rockeries, according to Ed-
ward Gillett.

15. populi!61ium, Pall. A very distinct species by rea-

son of its shrubby base, stalked, poplar-shaped Ivs. and
corymbs of whitish fls. which have the scent of haw-
thorn. Roots fibrous: stems 6-10 in. high, branched:
Ivs. alternate, ovate, acute, coarsely and irregularly
toothed: fls. nearly M in. across, whitish or pinkish, in

corymbose cymes; stamens pinkish; anthers purple.
Aug. Siberii. B.M. 211. Gn. 27, p. 31G. R.H. 1857, p.
150.— Rare in cult., but desirable for borders and rock-

eries and makes a charming pot-plant.

16. Kamtschaticum, Pisch. & Mey. Height 4-6 in.:

Ivs. alternate or opposite, obovate, coarsely, but regu-
larly toothed above the middle: fls. yellow, % in. across,

in umbellate cymes 1-3 in. across ;
petals lanceolate.

Late summer. " E. Asia. Gn. 25, p. 531; 27, p. 317.
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17. hybridum, Linn. Creeping, glabrous or glandular:
Ivs. alternate, stalked, spatulate, coarsely toothed in tlie

upper half : tls. yellow, in umbellate cymes 2-3 in,

across; petals linear. Summer. Siberia.

18. Jap6nicum, Siebold. Ditt'use : Ivs. scattered or
opposite, spatulate, acute, entire : fls. yellow, Y, in.

across, in terminal and lateral

panicled cymes; ])o1ais lanceo-
late. Var. variegatum, Hort.
has Ivs. with golden blotches,
according to John Saul. "iS.

iiKicropJiylhim aureo - viarfiln-

Stonecrop, or Wall Pepper

Sedum acre (X %)•

afiim," Hort., is probably
a variegated form of this

species.

19. stolonlJerum, Gmelin (S. sphrinm, Bieb.). Bar-

ren stems trailing, marked with annular scars, rooting

at nodes: fl. -stems ascending ti in. high: Ivs. opposite,

spatulate, coarsely toothed above, the margins studded
with hyaline papillae: fls. pink (or white), % in.

across, in cymes 2 in. across; anthers reddish. July,

Aug. Asia Minor, Persia. B.M. 2370. Gn. 27, p. 31.5.

R.H. 1891, p. 523. — Commoner in cult, abroad. "It has

the disadvantage of affording cover for snails," but "one
always knows where to look for the snails."

20. oppositiJolium, Sims. Very close to S. stolonife-

rnm, but the Ivs. are brighter green, more regularly

decussate, and as they are broader at the base they
overlap one another a little and produce a neater ap-

pearance than in S. stolonifernm. Fls. white or whitish.

Anthers orange, according to Masters, but yellow in

B.M. 1807. Aug. Caucasus, Persia.

21. fiwersii, Ledeb. (S. aztireum, Eoyle, not Desf. ).

Stock thick, giving off many trailing or ascending slen-

der branches: Ivs. opposite, sessile, cordate, clasping,
entire or slightly wavy: fls. pink or pale violet, in dense
globose cymes. Aug., Sept. Himalayas, Siberia. — Mas-
ters says it is rather tender in cult., but well worth pot
culture. Var. Turkest4nicum, Hort.. according to J. W.
Manning, grows i in. high, has deep violet fls. in Sept.

and Oct.. and is hardy in Mass.

22. Anac^mpseros, Linn. Glaucous, barren branches
rooting at nodes: fl. -stems erect, reddish; Ivs. bluish
green, orbicular or obovate-obtuse, cordate, auricled,'

greenish with reddish margins : fls. violet, 34 in. across,

in dense, globose cymes. Central Eu. B.M. 118. — Suit-

able for rockeries and edgings. The fls. are compara-
tively rarely produced.

23. Sieboldil, Sweet. Glaucous, 9 in. high: branches
purplish, erect, afterwards decurved: Ivs. in whorls of

3, sessile, sinuate, bluish green, pinkish at margins:
fls. pinkish, ii in. across. Aug. Japan. B.M. 5358.—
Very useful for rockeries and borders. Var. variegatum,
Hort. (5. varie(j<:itutn, Hort., not Wats.), has Ivs. marlved
with white. I.H. 10:373 (green at margin, yellow down
center).

24. reSl^xum, Linn. Glabrous, b.arren stems trailing:
fl. -stems 8-10 in. high: Ivs. in 6-7 rows, crowded on the
barren stems into a conical mass, K-M in. long, linear:
inflorescence decurved or erect before flowering: fls.

% in. across, yellow, floral parts in4's to8's. England.
Var. crist^tum. Mast. {S, monsfrosuin and rohustiim.,

Hort.), has fasciated stems forming a crest like a cocks-
comb.

25. stenop^talum, Purah. Glabrous: stems 3-G in.

high, erect from a decumbent base: Ivs. crowded on
barren shoots, sessile, fleshy, lanceolate, K in. long:
fls. bright yellow, in scorpioid cymes, floral parts in 5's.

Rocky Mts. -Ottered by Gillett in 1881. Rare in cult.

20. sarmentdaum, Bunge. Glabrous: Ivs. opposite or
whorled, linear: fls. yellow, % in. across, in a llat-topped,

umbellate, 3-3-forked cyme. China. — Var. cameum (8.
ciiriK'nui variegdtuin, Hort.), has pink stems: Ivs.

marked with marginal stripe of white or cream-color.
This variety is grown in greenhouses and for carpet
beds and edgings.

27. pulch^llum, Michx. Glabrous trailer,

3-fa in. high : Ivs. linear, terete-pointed,
gibbous at base, scarcely % in. long: fls.

rosy purple, i4 in. across: inflorescence
a 3-4-branched cyme, with erect fls.

crowded in 2 rows along the upper sur-
face and each provided with a leafv bract.
June-Aug. U. S. B.M. 0223. Gn. 27,

p. 315. G.C. n. 10:085. -The minute foli-

age assumes rich tints of red, brown and
purple. The branches of the inflorescence
are 3-4 in. long and gracefully arched.

28. ^cre, Linn. Stonecuop. Wall
Pepper. Love Entangle. Fig. 2285.
Barren stems creeping, branched, about 2_
in. long: fl. -stems 2-3 in. high: Ivs. mi-"

nute, M in. long or less, crowded, thick, ovoid or nearly
globular: fls. % in. across, in 1-sided cymes having 2-5
forks. June, July. Eu., E.Asia. Gn. 27, p. 316. -This
is the commonest species native to England and one of
the commonest in cultivation. It is much used for
edging and carpeting bare spots, especially in cemeteries.
Thrives best in poor soil. The Ivs. have an acrid taste.

Masters says it may often be seen on the window-sills
of London alleys, and adds: "It is one of the com-
monest, least considered of all plants, but very few
have really higher claims to notice." Var. atireum.
Mast., has Ivs. and tips

of shoots bright golden
yellow in spring. This is

cult, for spring bedding.
It gives a bit of color at

a dull season. It loses
the yellow tint in sum-
mer and is never so ro-

bust as the green form.
Var. 61egans, Mast., has
the tips and young Ivs.

pale silvery colored. Not
as effective or hardy as
var. aureitm, Var. ma-
jus. Mast. Larger and
more robust than the
type: Ivs. in 7 rows in-

stead of 5: fls. ?i in.

across, in a 2-parted
cyme. Morocco.

29. sexangulare, Linn.
Very close to ^'.

acre but the Ivs

not so bitter to the
taste.more slender

Natui'al size.

ral times as long as thick, and in

7 rows, ratherthan 5. Europe, rarer.

L American gardens it is said to gi-ow

in. high, and flower in June and
July. — Mostly used for carpet beds.

30. dasyphyllum, Linn. Glaucous, glabi-ous or glandu-
lar: Ivs. oblong or roundish, studded with crystalline

pimples: buds oblong, obtuse: fls. pinkish; anthers
black. Bu., S.Afr. B.M. 6027.—Woolson says it grows
3-6 in. high, and is suitable for edgings.

31. Hispinicum, Linn. Glaucous: fl. -stems 3-4 in.

high, reddish: Ivs. H in. long, linear, greenish gray,
becoming reddish, studded with fine hyaline pimples at
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the tips: cymes 3-7-bi'anched, umbellate: buds 5-6-

aBgled: fis. pinkish white, >2 in. across. July. Central
and southern Europe. — Readily distinguished by having
the floral parts in G's.

32. brevifdlium, DC. Glaucous: Ivs. in 4 rows, a
tenth of an inch long, pinkish, densely covered with a

mealy pubescence: lis. Vi in. across; petals white, with
pink midrib; anthers pink. Western Mediterranean
region. —Manning says it grows i in. high and blooms
in July and August. Said to be exceptionally sensitive

to superfluous moisture at the root.

33. Lydium, Boiss. Glabrous, 3-6 in. high: Ivs. K in.

long, linear, greenish or red-tipped, auricled at base and
with numerous pimples at tip when seen with a lens:

buds 5-augular: fls. one-tenth in. across, pinkish; an-

thers reddish. Aug., Sept. Asia Minor. — Var. aiireum,

Hort., was offered by John Saul in 1893.

34. ilbum, Linn. Glabrous, 4-6 in. high: Ivs. alter-

nate, .^-o in. long, linear-oblong: cymes 2-3 in. across:
buds obloug: fls. K in. across, white; anthers reddish.
July. Eu., N.Asia. Gn. 27, p. 315.

- 35. Monregal^nse, Balbis (8. orucicltum, Desf. ).

Glabrous, except inflorescence, which is glandular: Ivs.

linear: fls. Ji in. across, white; buds roundish, pointed;
stamens pinkish. N. Italy, Corsica. L.B.C. 5:464.

Section III. Annuals or Biennials (Species 36-39).

36. sempervivoides, Fischer. Scarlet Stonecrop.
One of the showiest in the genus and remarkably dis-

tinct, if not unique, by the color of the fls. Habit of a
house-leek, 4-8 in. high: Ivs. 40-50 in a rosette, wedge-
shaped: Ivs. of fl. -stems clasping, greenish red, oblong,
acute: cymes 2-4 in. across, dense: fls. scarlet. July.
Asia Minor. Gn. 19:378. R.H. 1846:5. — Seems not to be
offered in America.

37. Formosanum, N. E. Br. Height 6 in.: stem re-

peatedlj' branched in a dichotoraous or tricbotomous
manner: Ivs. 1-3, in whorls at branchings of stem, with
occasionally 1-3 on internodes, fiat, spatulate: fls. yel-

low. Formosa. Int. into S. Calif, in 1900.

38. csertileura, Linn. (S. azureum, Desf., not Royle).
Pig. 2286. Glabrous, or pilose on inflorescence, 2-3 in.

high: Ivs. /i in. long, oblong-obtuse, pale green, spotted
red: cymes 1 in. across, with recui'ved branches: fls.

ii in. across, pale blue, o-7-merous. S. Afr. B.M. 2224.

B.R. 6:520. Gn. 27, p. 315. -Carpet beds. Sandy soil.

39. villdsum, Linn. Glandular-pubescent, 3-4 in.

high, with no barren branches: Ivs. 2-5 times as long
as thick: fls. few, dull rose (or white according to
Masters) in a small, loose cyme. Bogs and stony rills,

mountains of Eu. — This is one of the very few that pre-
fer wet feet. The white-fld. form is advertised by one
dealer in perennials. The species, however, is an
annual

.

2288. Natural planting of maple seeds.

S. Braimii, offered by Krelage. Haarlem, Holland, appears
not to be recognized by botanists.—S. Caldbricum is a name
given without description to .an Italian species, whieh is still

offered by Krelage.

—

S. dehile, Watson, an American species,

was offered in 1881 by collectors, but is probably not in cult,

anywhere.— .S. Douglasii, Hook., is a yellow-fld. species from

Oregon which is now offered in the East, but is probably not
cult, in Eu. It grows 4 in. high, and flowers from June until
Aug. Said to be annual. Lvs. lanceolate, ^-H in. long, acute.— ,S. Oregdnum, Nutt., was offered by collectors of western
American plants in 18S1, but is not known to be cult.— S. spe-
cibsum, Hort.=?

—

S.tectbrum. Scop,=Sempervi\nirQ tectorum.— S.trifidittn, Wall., is notoffered in America, but should be in
eveiT fancier's collection. It is immediately distinguished from
all others described above by the pinnatifid foliage, which is
massed at the top of the stems and makes a fine setting for the
clusters of lis., being twice as wide as the latter. Height 1 ft.:

fls. purplish, red or crimson. Himalayas. Gn, 27, p. 317,

W. M.
SEEDAGE. Under this terra may be included all

knowledge respecting the propagation of plants by
means of seeds or spores. Tlie word was first used, so
far as the writer is aware, in 1887. It is equivalent to
the French semis, and is comparable with the words
graftage, layerage and cuttage. In general literature
and common speech, a seed is that part of the plant
which is the outcome of flowering and which is used for
propagating the species. In the technical or botanical
sense, however, the seed is the ripened ovule. The seed
contains an embryo, which is a miniature plant. The
embryo has one or more leaves (cotyledons), a bud or
growing point (plumule) and a short descending axis
(caulicle). From the caulicle or stemlet, the radicle

or root develops. This embrj'o is a
minute dormant plant. Each embryo
is the result of a distinct process
of fertilization in which the pollen
of the same or another flower has
taken part. The ovule is contained
in the ovary. The ripened ovary is

the seed-case or pericarp. The peri-
carp, with the parts that are amal-
gamated with it, is known techni-
cally as the fruit. In many instances
there is only one seed in the fruit;

and the seed and its case may ad-

2287. Seed-like fruit
^^re and form practically one body.
Many of the so-called seeds of hor-
ticulturists are really fruits contain-
ing one or few seeds. Such are the
seeds of beet, lettuce and sea-kale.

The vfinged seeds of elms, hop-tree (Fig. 2287) and
ashes are really fruits containing a single seed. Acorns,
walnuts, butternuts and chestnuts are also fruits; so
are grains of corn, wheat, and the "seeds" of straw-
berry. The keys of maple are double fruits, with two
seeds (Fig. 2288). Beans and peas are true seeds. The
fruit part is the pod in which they are borne. Seeds of
apples and pears are also true seeds, the fruit beingthe
fleshy part that surrounds them. Germination is the
unfolding and the growing of the dormant or embryo
phant. The first visible stage in germination is the
swelling of the seed. Thereafter the integument is

ruptured, and the caulicle appears. When the caulicle

protrudes, the seed has sprouted; and this fact is taken
as an indication that the seed is viable (Fig. 2289).
Germination is not complete, however,
until the young plant has made vital

connection with the soil, has developed
green assimilative organs and is able
to .support itself (Fig. 2290). See, also.

Pigs, 2291 and 2292. Seeds that have
sufflcient life to sprout may still be too
weak to carry the process to com- Sproutmg stage-

plete germination. The ideal test for Castor Bean.

the viabilit}^ of seeds is to plant them
in soil in conditions that somewhat nearly approach
those in which they are finally to be planted. This test
eliminates the seeds which are very weak and are not
able to grow under ordinary conditions and to push
themselves through the soil. The sprouting test made
in a specially prepared device, in which all conditions
are regulated to a nicety, may be of the greatest value
for purposes of scientific study and investigation and
for the making of comparative tests between various
samples, and the greater the sprouting test, the greater
the germinating power; but one must not expect that
the actual germination will always be as great as the
percentage of sprouting. In many cases, the differences
in results between the sprouting test in a specially per-
pared device, and the germination tests in well-pre-

of Hop-tree.

Natural size.
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2290. Germination complete

— Castor Bean.

pared soil in the open, raay be as great as 50 per cent.
Viability varies with seasons and other conditions.
While it is true as a general statement that the older
the seed the less the viability, yet the I'everse may be
true within narrow limit.s. Sometimes lettuce and
melons that germinate only 50 per cent in December,
germinate 70-80 per cent in April.
In order tliat seeds shall germinate, they must be

supplied with moisture and be given a definite tempera-
ture. The requisite temperature and moistxire vary
with the different kinds of seeds, and they are to be
determined only by experience. Seeds may be planted
in any medium which supplies these requisite condi-
tions. Although seeds are ordinuril}'' planted in the
ground, such practice is not necessary to germination.
They raay be planted in cocoanut fiber, moss or other
medium. However, the ground may supply the requi-
sites for germination, and it also supplies plant-food
for the young plantlet when it begins to shift for itself;

and, furthermore, the plants are in the position in which
they are desired to grow. In
the case of many seeds,
germination is more rapid
and certain when the seeds
are sown in cocoanut fiber

or other medium, for the
conditions may be more uni-
form. As soon as germina-
tion is fairly complete, the
plants are transplanted to

the soil. The depth at which
seeds shall be sown de-
pends on many conditions.
Out of doors they are
planted deeper than in the
house, in order to insure a
iiniform supply of moisture.
A depth equal to twice the
diameter of the seed is an
old gardeners' rule. This
applies well to the sowing
of most seeds imder glass

when the soil is well prepared and is kept watered, but
in the open ground three to four times this depth is

usually necessary. The finer and moister the soil, the
shallower the seeds may be planted, other things being
equal. Better results in germination are secured when
the seeds are sown in a specially prepared seed-bed.
The conditions may then be better, the gardener is able
to protect the young plants from cold and from insects

and fungi, and he is enabled also to economize time and
labor. In transplanting from the seed-bed to the field,

the gardener unconsciously chooses only the best plants
and thereby the crop is improved. The seed-bed maybe
in a forcing-house or hotbed, or in the open. If it is in

the open, it should be near the buildings, where it can
be visited frequently and where water may be applied
as needed. If the bed is to be used late in the season
when the soil is naturally dry, it is well to cover it the
previous spring or fall with a very heavy coating of ma-
nure. This retains the moisture, and the leaching from the
manure adds plant-food to the soil, there-
by enabling the young plants to secure
an early start. When the seeds are to

be sown, the manure is removed and the
sui'face is then in ideal condition. In the
handling of young plants in seed-beds
one must take pains that
the plants are not too thick
and that they do not suffer
for light, else they may
become "drawn" and be ^ 2291. Sprouting stage
practically worthless. In / e t j-

greenhouses and hotbeds, « °* ^"^'^" ^°'"-

it is well to handle common vegetables and flower seeds
in gardeners' fiats (Pig. 2293). These fiats are easily
handled, and the soil is so shallow that it can be kept
in uniform conditions of temperature and moisture. The
seeds of some of the finer and rarer kinds of ornamental
plants require special treatment. These treatments are
usually specified in the articles devoted to those plants.
Details of the handling of very delicate seeds are well
discussed in the article on Orcliida,

As a rule, seeds germinate best when they are fresh,
that is, less than one year old. Some seeds, however,
of which those of melons, pumpkins and cucumbers are
examples, retain their vitality unimpaired for a number
of years, and gardeners do not ask for recent stock.
Seeds of corn salad shoiildbeayear oldto germinate well.
Very hard, bony seeds, as of haws and viburnums, often
do not germinate until the second year. In the mean-
time, however, they
should be kept moist.
Seeds of most fruit and
forest trees should he
kept moist and cool,

otherwise they lose vi-

tality; yet if kept too
moist, and particularly
too close or warm, they
Avill spoil. Nuts and
hard seeds of hardy
plants usually profit by
being buried in sand
and allowed to freeze.
The freezing and the
moistxire soften and
split the integuments.
Sometimes the seeds
are placed between al-

ternate layers of sand
or sawdust: such prac-
tice is known techni-
cally as stratification.

L. H. B.
Seed Breeding. — The

marvelous industrial
and commercial devel-
opment which has char-
acterized the latter part
of the nineteenth cen-
turj"^ is nowhere more
marked than in the art

and practice of seed
growing. Whatever
may have been their
intellectual belief,most
planters have acted, up
to within a few years,
as if seed was indeed
essential to the pro-
duction of a crop, but
only in the way that
water and manure are
essential. The only
question was whether or not the seed would grow. It

might be desirable that the seed all be of some particu-
lar kind so that the crop would ripen all at once, but
beyond that the breeding of the seed was given very
little consideration. It is only within a few years that
a majority of even good cultivators have come to recog-
nize in their practice the fact that the possibilities and
limitations of a crop are as positively determined by the
seed used as is the character of the fruit of an orchard
by the trees of which it is composed. There have al-

ways been exceptional men, who fully appreciated the
importance of seed selection and breeding, which they
practiced within their own gardens to secure a supply
for their own use, but even professional seedsmen
formerly gave little heed to scientific seed breeding, be-

ing quite content to "rogue" out mixtures or poorer
plants rather than to select and breed only from the
best. Now, every seedsman who values his reputation
maintains more or less extensive stock seed farms,
where plant-breeding is conducted on the same princi-

ples and with the same sort of skill and care that is

used in the breeding of animals.
The general method followed is first to form a clear

conception of just what points or qualities give value to

a variety and what a perfect plant of that sort should
be. Then a few plants— say ten— which come as near
this ideal as possible are selected and the seed of each
saved separately. These separate lots are planted the
next spring in contiguous blocks, and the plants given
an opportunity for their most perfect development. As
they appi'oach maturity the lots are carefully examined,

2292. Germination complete in

Indian corn.
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and if those in one or more bloelts show either general
inferiority or a large portion of inferior plants, the en-
tire blocli is condemned and rooted out, even if in doing
so some very fine individual plants are destroyed. The
remaining blocks are then carefully examined andthatone
selected which shows the closest adherence to the desired
type, and from it a few plants are selected and their

|\ -g!:

2293. A gardener's flat, or shallow box, in which seeds are

sown and small plants handled.

A good size for a fliit is 16 s 20 inches, and 3 inclies deep.

seed saved separately for planting in blocks the snc-
ceedine: year. Then the remaining plants of this and
the other blocks which escaped the first weeding out are

^ very carefully examined and all inferior ones removed,
aiid the seeds from the plants which still remain are
saved together. These are usually sufficient in quantity
to plant a field, the product of which is used by the
seedsman for his general stock seed. From the stock
seed he grows the seed which he offers his customers.
The same process is repeated every year, or at least every
few years, and results in marked improvement, if not
in type, at least in the fixing and making permanent the
good qualities of the variety. Having thus obtained
stock seed which is of superior quality and sure to
reproduce itself, the seedsman contracts with some
farmer, located in a section where soil and climate are
favorable to the best development of the sort, to plant
a large field and save the entire seed product. This the
farmer does with little regard to selection, taking pains
only to guard against contamination from adjoining
fields, and to remove any chance sports or mixtures
that may appear. The seed thus produced is what the
seedsman furnishes his customers. This plan enables
the professional seedsman not only to produce cheaper
seeds, but seeds of better quality than the ordinary
planter can, or at least is likely to produce in his own
garden, and in consequence gardeners have come to get
more and more of their seed from the seedsman, whose
business has correspondingly increased.

In 1900 a single seed firm contracted for the growing
of more than 200 acres of one variety of watermelon
for seed, and received on its contracts over 30,000
pounds. Blore than half of this came from a single field

of over 50 acres, and in this entire field there were not
50 fruits which were not good types of the variety.
One could go to any part of it and gathering together
the nearest 100 fruits would find that at least 50 of them
were so nearly alike as not to be distinguished from one
another; while of the remaining 50 at least 40 could be
distinguished only by some mark that had resulted
from accidental causes. The same firm had 20- and 40-

acre fields of beans, peas, corn and other vegetables in
which every plant was, as it were, the grandchild of
some especially fine plant produced two years before,
and which was itself the product of years of previous
selection. Such seed is much more reliable than that
produced in a small garden, where other plants of the
same species are growing in near-by gardens and fields.

W. W. Tracy.

Seed Testing.— Scientific sc3d testing was inaugurated
in 1869 by Dr. F. Nol)be, direc.or of the Experiment
Station at Tharaud, Saxony, who v.v.s impressed by the
large amount of impurities and the low germinating

2294. Clover seed "trier.'

power of many commei'cial seeds, for which the German
farmer was paying fancy prices. The publication of the
results obtained by him excited much comment and laid
the foundation for the present extensive system of
European seed control. At the present time there are
more than one hundred so-called seed control stations
in Europe alone. Some of these are independent insti-
tutions, while others are conducted as branches of agri-
cultural experiment stations.
The quality of seeds cannot be told by a mere casual

inspection but i^ ascertained only by a careful test.
This should include three steps: (1) an examination
for purity (freedom from foreign matter), (2) vitality,
and (.3) genuineness, or trueness to name. The latter is

known to seedsmen and growers as purity of stock.
Unless seeds possess a high requirement in all of these
respects their use will entail great loss to the planter.
Purity Test.—The percentage of purity is dt^termined

by weight, from a fair average sample of seed selected
from different parts of the bulk lot. Wheat and other
grains are taken with a sampler, consisting of two hol-
low cylinders of metal, one inside the other, and about
36 in. long by IM in. in diameter. They are pointed at
the bottom and contain a series of openings along one
side, which may be turned at will to open or close the
holes. The sampler, with the holes open, is thrust into
the grain in the car or open bag for its entire length.
When filled with seeds the inner cylinder is turned, so
as to close the holes, and the sampler removed. For
clover and other small seeds one uses a "trier," consist-
ing of a single short cylinder open at one end and taper-
ing down to a sharp point, just above which on one side
is a long, elliptical open-
ing (Fig. 2294). The trier

is thrust through the side
of a bag of seed at dif-

erent points until the
aperture is covered, the
seed being allowed to run out at the other end into a
dish.

The seed thus taken is thoroughly mixed and a given
quantity weighed out for testing. The amounts used in
the purity test vary with the size of the seed, ranging
from 15 grains of June grass, red top, and tobacco to
1.8 ounces of peas and cereals. If the sample is suspected
to contain any seeds of such serious pests as dodder,
Canada thistle, wild mustard, ergot, etc., at least 1.8
ounces are examined for such impurities.
After being weighed the seeds are spread out thinly

on a sheet of heavy white paper or pane of glass and by
'

means of a pair of forceps the impurities are removed.
This includes inert matter, such as dirt, chaff, broken
seeds and foreign seeds. Under the latter designation
are embraced seeds of both weeds and useful plants,
that is, any seeds of a different name from that under
which the sample was sold. The impurities are weighed
upon a good chemical balance and the percentage of
impurity thus determined.
The purity which a given kind of first-class com-

mercial seed should show depends largely upon the
habit of growth of the species and the difficulty of ob-
taining x>iii'e seed of that species. Most vegetables and
cereals are grown devoid of weeds, and their seeds
are easily cleaned, hence they should be practically

pure. Grasses and clovers, on the other hand, are more
or less liable to be mixed with other species in the field.

Furthermore, the cleaning of some varieties requires
great care, often entailing a considerable loss of good
seed, hence the proportion of pure seed to be expected
in such samples is less than in the former case.
An extensive experience in testing commercial seeds,

together with a comparison of the results of other tests
made in this country and Europe, has enabled the
United States Department of Agriculture to fix a table

of standards of purity for most seeds sold by dealers.

These standards, however, are subject to futui'e re-

vision if found necessary.
By means of a hand lens and by reference to a stand-

ard collection of economic seeds, the foreign seeds in

the sample are next determined. If dodder, Canada
thistle, ergot, wild mustard, bulbs of wild onion, chess,
Russian thistle, cockle, quack grass, penny cress, wild
oats, or wild tiax are present the seed should be re-
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jected; also if 1 pei* cent or more of weed seeds bo
found.
The reference collection of seeds should be kept in

neatly labeled glass bottles, without necks, tightly

stoppered and systematically arranged in shallow paste-
board boxes {see Pig. 2295). A convenient size for these
bottles is 2 in. long by 3-5 in. in diameter, A tray
holding 100 of such bottles should fit into an ordinary
herbarium case. If the collection is large, a card index
will be of great aSvSistance in iiudiug the specimens.
Germination Tests. — The seeds used in germination

tests must be taken indiscriminately from pure seed
which has been thoroughly mixed for that purpose.
The selection of plump, nice-looking seeds for these
tests, as frequently practiced, impairs the authenticity
of the result.

Tests may be conducted in the laboratory between
damp cloths or blotters, or in porous saucers, or in sand
or soil in a greenhouse. Seeds which are known to ger-

minate with difficulty should be tested in a greenhouse
as well as in the laboratory. The same is true of any
species of seed whose conditions of germination are not
well understood.
While damp blotters serve as the best substratum

under ordinary circumstances, and especially where a
large number of tests are to be made, they do not
answer as well for fine, slow-germinating seeds like

tobacco and June grass, and many flower-seeds, owing
to the fact that the blotters sometimes adhere too closely

to permit the proper circulation of air. This may be
remedied to a certain extent by placing narrow strips of
glass between the folds, but main reliance in such cases
should be placed upon soil tests.

All tests are to be made in duplicate, using two lots

of 100 seeds each of peas, beans, corn, cucurbits and
others of a similar size, and 200 seeds of clover, cab-
bage, lettuce, etc. The more seeds taken for test the
less the chance of error. However, 5 per cent to 10 per
cent of variation may be expected between the two lots

of seed, even though they might have been taken from
the same plant. In the case of a greater variation than
10 per cent the test should be repeated. Seeds upon
which moulds form quickly are likely to be old stock.
The seeds should be inspected daily, a note being

made of those having sprouted, which are then thrown
out. In testing seeds of the pea fam-
ily (Leguminosje) one-third of those
remaining hard and fresh at the close
of the test are usually counted as hav-
ing sprouted. The average of the
duplicate tests is to be taken as the
percentage of vitality. Averages
should not be made, however, between
results obtained by different methods,
such as blotters and soil.

Laboratory tests are preferably made
netween damp blotters placed in a
metal chamber heated by gas, the heat
being controlled by athermo-regulator.
The blotters must be free from soluble
chemicals. Blue blotters will be found
less trying to the eye than white. The
germinating chamber may be of any
form which allows proper control of
the conditions of liglit, heat, air and
moisture. The standard chamber
adopted by the association of Ameri-
can Agricultural Colleges and Experi-
ment Stations was designed by the
writer, and serves equally well for
bacteriological purposes or experi-
ments in plant physiology as for seed
testing {see Fig. 2296).

It is made of 20-ounce corrugated copper, and is 2 feet
long, 18 inches deep, and 2 feet high, outside measure-
ments. The outside, except the bottom, is covered with
two layers of felt, each ^2 inch thick.

A water space is afforded by the double walls, which
extend on all sides except the front and are 2 in. apart.

Entrance to this water jacket is obtained at a, d {Pig.

2296) , while the water can be drawn off at g. At c, c, on
the top, and at f, near the bottom of one end, are 1-iuch
openings into the chamber. One of the upper openings

2295.

Bottle similar to

that used in
U . S. Dept.
Agric. for small
seeds.

may be used for the insertion of a thermometer, if de-
sired. Owing, however, to the influence which the ex-
ternal atmosphere exerts tipon thermometers whose
tubes are partly exposed, provision has been made for
holding two thermometers in a horizontal position, one
on the inside of each panel of the door to the chamber,
bymeaus of hooks of stout eopperwire {Fig. 2297, a, a).
The door is made in 2 panels, each consisting of 2

plates of thick glass set about ^ in. apart in a copper
frame, which is covered inside with felt. The inside
margin of the door is provided with a projection {Fig.
2297, c) which fits snugly into a felt-lined groove (Fig.
2297, b)j extending around the front side of the cham-
ber. The door is 3 in. shorter than the front of the
chamber, the remaining space being closed with copper
and provided with a ventilator (Pig. 2296, A), which per-

2296. Standard seed-germinating chamber (front view, with
one door slide removed).

Used by the United States Department of Agriculture
and American Experiment Stations, a, «, openings
into water jacket ; b. tbermo-regidator; c, c, openings
into chamber; d, gas entrance tube ; e, mierobunsen
burner; f, gas exit; g, water exit; h, ventilator; i, j,

door slides; k, pan to hold porous saucers, etc.; i!, blot-
ter test; 7H, porous saiicers with sand test.

raits the exit of carbon dioxid, and can be closed tightly
with a slide. Perfect closing of the door is further ef-

fected by a copper slide extending along the front mar-
gin, which catches firmly at the top and bottom of the
chamber (Pig. 2297, d, d). This device, together with
the groove and its corresponding projection, are adapted
from the Rohrbeck bacteriological chamber. The out-

side door is furnished with a frame into which slide

two plates of galvanized iron painted dead black inside
and covered with felt (Pig. 2290, ?', j). By this arrange-
ment the interior of the chamber may be kept dark or
exposed to light, or, if desired, one-half may be dark
and the rest light, the other conditions remaining the
same. By raising these slides the thermometers can be
read without opening the door. Glass plates of various
colors may be substituted for the slides, if the effects

of difl:erent rays of light on plant-growth are to be
studied.
Seven movable shelves, placed 2H in. apart, are held

in place by copper ledges H inch wide. These shelves
are made of brass rods IH in. apart, and each one is

capable of holding up 60 pounds weight. The tempera-
ture is controlled by a low-temperature thermo-regulator
(Fig. 2290, b). A very low and equable llame is secured
with a mierobunsen burner (Fig. 2296, e). One of the
openings into the water jacket (Fig. 2296, a) is 2 in. in

diameter to admit a Roux thermo-regulator, if a very
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2297. One-half of door (in

side view).

a, a, hooks for holding
thermometer : b, section

even temperature is desired, as in bacteriological work.
Fresh air or different gases can be forced into the
chamber at one of the openings at the top (Fig. 229(),

0, c) and out at the bottom (Pig. 2296, f). Each of the
openings at the end (Fig. 2296,
f,g) is closed with a screw cap.
The chamber is provided with

three tin - lined copper pans,
each having a narrow ledge
around the inside near the top,
which serve to hold copper rods
with folds of cloth, if the ex-
perimenter wishes to test seeds
according to the Geneva pan
method. The pans also serve
to hold porous saucers or
plates.

The chamber when empty
weighs about 100 pounds, and
is therefore easily moved.
The shelves will hold about 60
blotter tests, with an equal
number of duplicates. It rests

of groove in chamber into upon a detachable base oonsist-
which fits c, projection on ing of a stout iron frame 15 in.
door; d, d, door fastener, high, inclosed with a sheet-iron

jacket.
Other Forms of Germinating Apparatus.— The so-

called "Geneva tester," invented at the Experiment
Station at Geneva, N. T., consists of an oblong pan of
galvanized iron or tin with ledges around the inside
near the top upon which are suspended metal rods.
Pig. 2298. Over these rods {y, p) is hung a strip of
cloth, arranged in folds, with each end of the strip
hanging down into the water, which covers the bottom
of the pan. The lower edges of the folds are sewed (as
at o) to hold them in place. The seeds are placed be-
tween these folds and are kept moist by capillary at-
traction; no provision is made for regulating the tem-
perature, the pan being placed in an ordinary living
room.
Porous saucers of unglazed clay set in shallow pans

containing water are often used for fine seeds. Owing
to the difficulty of procuring clay saaicers of equal po-
rosity plaster of Paris germinating dishes (Pig. 2299)
are recommended. These can be made by any one at a
trifling cost by means of a wooden mold, with a detach-
able top which consists of an ordinary pane of glass to
which a Petri dish is attached with glue. Fig. 2300.
A very simple apparatus for sprouting seeds is shown

in Fig. 2301. It consists of a shallow tin basin "re-
dipped," which is given two coats of mineral paint both

2298. Geneva seed-tester.

inside and out to prevent rusting. The bottom of the
basin is covered with water, and a small flowerpot sau-
cer is placed inside. The seeds are laid between two
layers of moist blotting paper placed in the bottom of
the saucer, and a pane of glass covers the dish, which
is to be kept in a temperature of about 70° P., such as
an ordinary living-room. The basin may be left partly
open f"om time to time to permit exchange of air and

gases. By using a good-sized dish with small saucers,
and renewing the water occasionally, several kinds of
seed may be tested at once at little expense. Extremes
of temperature and excessive moisture must be avoided.
A still simpler germinating outfit than this and quite

satisfactory for most cereals and vegetable seeds con-
sists of two soup plates, one used as a cover, and two
layers of cloth to hold the seeds. The cloths should be
kept moist but not too wet. (See Fig. 23, Yearbook of
the U. S. Department of Agriculture, 1895, p. 181.)

Temperature. —A temperature of 20° C. (68° P.) is

generally maintained in germination tests. Seeds of
celery, most grasses, and a few other species should be
subjected to alternating temperatures of 20° 0. and 30°

C, the higher being used for six hours out of the
twenty-four.
Duration of Germination Tests.

—
'For purposes of

comparison it is desirable to have uniform periods of
time for conducting germination tests. The following
periods have been adopted in this country and are prac-
tically the same as those used throughout Europe.
For laboratory tests: Ten full days for cereals,

spurry, peas, beans, vetches, lentils, lupines, soja
beans, sunflower, buckwheat, cruciferEe, Indian corn,
and cow-peas ; 14 full days for serradella, esparsette,
beet fruits, rye grass, timothy, umbellifera^, tobacco,
lespedeza, and all grasses except poa, Bermuda grass,
rye grass, and timothy; 28 full days for poa and Ber-
muda grass. Soil tests are to be continued two days
longer in each case and the sprouts counted only at the
close.

8i)ecial Treatment of Seeds Preparatory to Germina-
tion.— Soaking seeds in water for 6-15 hours before
placing them in the germinating chamber, as frequently
practiced, is to be condemned. As a rule, however,
seeds of asparagus, lettuce,

okra, and onion may be soaked
to advantage. Asparagus
should be placed in distilled
water for 5 hours, then trans-
ferred to blotters which should
be kept very wet for the first

48 hours; okra may be soaked
in water at 50° C. for 5 hours.
Owing to the readiness with
which moulds develop upon
onion seed, it should be soaked for an hour in a solu-
tion consisting of one part bichloride of mercury to

1,000 parts of water. Such seeds as okra, asparagus,
adonis, canna, moonflower and lupine sprout better if

previously clipped, care being taken not to injure the
germ. The loud assertions often made of the value of
treating seeds with certain chemicals to hasten germ-
ination, are, in the main, not worthy of notice.

Testing Grass Seeds.— 'Most grass seeds require spe-
cial treatment, both in purity and germination tests.

For the latter neither blotters nor cloth can be depended
upon as a seed-bed, hence soil tests are advisable. Care
must be taken not to plant the seeds too deeply. Seed
of red-top and Jime grass should be sown upon the
surface and the lightest possible cover of soil or sand
given it. Before planting the soil should be thoroughly
watered, and after sowing a fine rose spray should be
used to avoid disturbing the seeds. The same remarks
will apply to soil tests of other fine seed.
To prevent counting empty glumes (chaff) a mirror-

box (Pig. 2302) is useful. This consists of a box of hard
wood, half an inch thick. It is 12 in. long, 8 in. wide
and 6K in. high, the front being open, and the top con-
sisting of an ordinary pane of glass. The inside of the
box is painted a dead black. Attached by hinges to the
upper margin of the box in front is a rectangular piece
of black binder's board, 12 x 8 in. in size. A smaller
piece of similar board, 8 in. square, is attached to each
end of the box at its upper edge. These boards are for
the purpose of excluding all extraneous light. In the
center of the box is a mirror about 10 x 7K in. in size,

so pivoted that it can be turned at different angles and
reflect the light which enters the open side of the box
up through the glass top.

Grass seeds are spread thinly over the surface of
the glass top, and the mirror adjusted so as to throw
the light up through the seed. The operator faces the

2299. Plaster of Paris

germinating dish.
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apparatus with the open side opposite to him and to-

ward the light. The mirror should be so arranged that

it will not throw any light into the operator's face.

With this apparatus the outlines of grass seeds within

the glumes can be clearly seen, and the chaff can ba

removed with the other impurities of the sample.

A much simpler method of identifying the sound
seeds in grasses consists in the use of a pane of glass,

over the surface of which the seed, thoroughly wet, has
been thinly spread. This glass is held up to the light,

and with the forceps the good seed may be easily picked
out. It would be well for the purchaser of grass seed.

2300. Mold for making plaster of Paris germinating dishes,
and a Petri dish.

especially of meadow fos-tail, awnless brome and vel-

vet grass, to make use of this simple test. For labora-

tory purposes the mirror bos is to be greatly preferred,
since the seed can be handled much better when dry.

Testing Beet Seed. — Special methods are also re-

quired for testing red and sugar beet ''balls,'' each of

which contains from 1 to 7 seeds. Three separate lots

of 100 balls each are selected with great care, so as to

represent average samples. These are rubbed slightly

between the hands, soaked 6-15 hours, then placed on
blotting paper or sand at a constant temperature of 20°

C., for 18 hours out of 24, the rest of the time at 30° C.
In 3, 5, 8 anJ 11 days the balls are examined. When-

ever 1, 2, or 3 seeds have sprouted in a single ball, they
are carefully cut out with a knife, and the balance of
the ball is removed to a second seed-bed, which is num-
bered to correspond with the number of the seeds which
have germinated in the balls placed therein. At the
next examination the sprouted seeds are again cut out
and the clusters removed to another bed, numbered to

agree with the total number of seeds per ball which
have sprouted. The test is closed .on the 14th day,
when the sum of all the germinating seed of each lot of
100 clusters, together with the number of unsprouted
seeds, is ascertained. The a%'erage of all the clusters is

taken into account, especial care being exercised not to
count as seeds any cavities which were empty at the
beginning of the test.

Test for Genuineness or '^ Purity ^^ of Stock. — The
genuineness of the seeds of vegetables and other horti-
cultural varieties of plants can only be told by means
of a field test, which should be made in such cases
whenever possible. The purity of stock of such seeds
is of far more importance than a high percentage of
purity and germination. In making field tests of cfiffer-

ent varieties of seed a check test should be conducted,
using a sample, for purposes of comparison, which is

known to be authentic. The different tests must he
subjected to the same conditions of soil, etc. The gen-
uineness of the seed of grass, clovers, and other forage
plants can usually be ascertained by mere inspection
and comparison with a standard collection.

Gilbert H. Hicks.

[The preceding article was prepared for this work by
the late Gilbert H. Hicks, of Washington, D. C.,in 1899,
while in charge of pure seed investigations for the U. S.
Department of Agriculture. It is printed practically
as it was written. The subsequent changes in the De-
partment methods are given below by Mr. Hicks' suc-
cessor. L. H. B.]

The methods and apparatus in use in the Seed Labora-
tory of the U. S. Department of Agriculture have un-
dergone some changes since the foregoing was written.
These changes have been the necessary result of ex-
perience and are in substance the following:
While purchasers are urged to buy the best seeds, it

is doubtful whether, under the conditions of trade in

the United States, arbitrary standards have much value.
The comparison of the price and quality of different
grades offered means more th.an an ideal standard which
it is seldom practicable to enforce. A system of inspec-
tion that would certainly detect all weed seeds would
make the seed too expensive for practical use.
The standard chamber is now covered with asbestos

lagging instead of with felt; a single door covered with
the lagging has been substituted for the double doors.
An air bulb regulator, devised by Mr. E. Brown, has
been substituted for the mercury bulb regulator.
The temperatures needed for the successful germina-

tion of seeds depend on the kind of seeds tested. Let-
tuce must have a low temperature, 15° C. giving best
results. A temperature of 25-30° C. will almost entirely
inhibit germination. Seeds of teosinte, on the other
hand, demand 30° C, while vine seeds give best results
under a temperature alternating between 20 and 30° C.
A constant temperature at 20° C. is seldom used. Seeds
naturally germinate under conditions of constantly
changing temperature and favorable natural conditions
should be reproduced as nearlj^ as possible in the lab-
oratory. Kentxicky blue grass seed is not tested in the
greenhouse, better results being obtained in the cham-
ber by means of alternating temperature. When seeds,
as of sugar beet, are sold on a guarantee, the re-test
should i)e made under conditions similar to those under
which the original test was made. The energy of ger-
mination, that is, the percentage of seeds that sprout in
about one-fourth the full time, nearly represents what
the seed will do in the field and is of greater importance
than the full time test. j^^ j^ PiETERS.

The Seed Trade of Ameiiea,.—JSarlij History.— The
history of the seed business in colonial times is largely
one of importation from Holland and England, when
small hucksters carried a few boxes of popular seeds
Avith an assortment of dry goods, foodstuffs or hardware.
Corn, barley, peas, onions, fruits and vegetables, nec-
essaries in fact for direct use, first claimed the atten-
tion of the colonists. Towards the end of the eighteenth
centurj^ we begin to find references to the saving of
stock seeds, and in the newspapers of the day are a
number of advertisements of shopkeepers who dealt in
seeds. Agricultural seeds were an article of commerce
as early as 1747 (Pieters), clover, onions, beans, peas,
carrots, cabbage and cauliflower, etc., being raised for
seed in the colonies at that time, though chiefly im-
ported. At that time Boston did most of the business.

2301. Home-made germinating apparatus.

A, complete: B, section.

Among the earliest advertisers of seeds for sale were
Nathaniel Bird, 1763, a book dealer of Newport, R. I.

;

Gideon Welles, "on the Point," 1764; Samuel Deall, a
dealer of general merchandise in New York in 1776;
William Davidson of New York in 1768, while in Phila-
delphia, in 1772, we find one Pelatiah Webster advertis-

ing clover and duck grass seed; James Longhead
"colly- flower" seed in 1775; while David Beid kept a
general assortment in the same year.
Development of American TrofZe. — It was not until the

opening of the nineteenth century that America began to

find that seeds could be grown here as profitably as they
could be imported. Grant Thorburn, in New York, and
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David Landretli, of Philadelphia, seem to have been the
largest dealers at that time. Thorburn's was perhaps the
first business of importance devoted entirely to stock
seeds, though this honor is disputed by the descendants
of David Landreth. Thorbiirn, in his autobiography,
says that he began his business by buying out the stock

of one George Inglis for fifteen dollars, Inglis agreeing
to give up the jnarket and to devote himself to the rais-

ing of seeds for Thorburn. This is but one of many
small beginnings from which has grown a trade which
nowamouuts to many millions, and this relation between
seedsmen and growers is largely typical of relations

which have obtained in the trade ever since.

Railway and Postal Service. —With the development
of the railway and the postal service the business grew
by leaps and boimds, new land was found suitable for

different varieties of seed, and a letter could cari-y to

the countryman the garden seeds for his yearly con-
sumption. There is probably no trade whicli has been
more widely benefited by cheap postage and improved
mail facilities, but of late years the abuse of their privi-

leges by members of Congress has largely tended to

negative this benefit. The originally beneficent distri-

bution of free seeds to pioneers and needy settlers was a

form of agricultural encouragement against which there

could be no adverse criticism, but it has degenerated

2302' Mirror box for testing grass seeds.

into an abuse, which is estimated to have taken a trade of

some $4,000,000 during the past two or three decades out
of the hands of the men who have built up the business.

Catalogues. — Gviint Thorburn's catalogue of 1822 was
the first to be issued iu pamphlet form, and it was the

pioneer of the many finely and carefully illustrated

catalogues with which we are familiar to-day. These
catalogues have been largely instrumental in facilitat-

ing the specialization of the industry and its subdivi-

sion in the hands of the country dealer, who buys seeds
at wholesale, combining as they do the most complete
lists and illustrations of varieties with directions as to

methods, conditions, and seasons for planting. They
are distributed literally in hundreds of thousands.
It is of interest to remember that up to 1844 the word-
ing on the bags was written by hand, a laborious aud
expensive process, which of itself is an indication of
the small volume of the trade at that date.

Irnports and Exports Sfatistics. — With regard to the
export of seeds, A. J. Pieters' admirable report for 1899
in the Yearbook of the Department of Agriculture may
be taken as the latest information. He says iu part:
"The statistics of exports date from 1855, and no sepa-
rate records of imports of seeds were kept before 1873.

Clover and grass seeds, especially timothy, have always
taken the lead in the seed export trade, and until recent
years garden seeds have not been a considerable factor
in the total values. In 1825 some 10,000 bushels of
clover seed were exported to England within a few
months. How long this trade had existed we do not
know. From 1855 to 1864 there is no record of any seeds
exported except clover, but the value of exports increased
from $13,570 in 1855 to $2,185,706 in 18G3, the war ap-
parently having no effect on tlie trade. The total value
of the clover seed exported during this period aggre-

gates $5,393,663. During the decade ending with 1880
clover seed was not separately entered except in the
last year, but the total exports of seeds amounted dur-
ing that period to $20,739,277. The aggregate was in-
creased by more than $3,000,000 before the end of 1890.
Prom 1891 to 1898 there has been a slight reduction in
the average annual vahie of seed exports and also in
the amount of clover and timothy seed sent abroad."
Development of Some Industry. —The importation of

sta,ple garden seeds had largely decreased by 1870, and
with the exception of a few staples in agricultural and
flower seeds, America may be said to have become to a
great extent self-supplying. The greatest development
of this industry has taken place since the close of the
war. In 1878 J. J. H. Gregory estimated that there
were in all 7,000 acres devoted to garden seeds, while
the census of 1890 showed that there were 596 seed
farms, containing 169,850 acres. Of these farms, 200
were established between 1880 aud 1890, and it is likely

that about 150 more were started during the same
period. The census returns, however, do not give the
actual acreage devoted to growing seeds. As many
seeds are grown by those not regularlj* in the business,
it is probable that census returns as to acreage are un-
der rather than over the mark. The statistics available
in the United States Census are very imperfect, partly
owing to the lack of a continuous system in presenta-
tion, both in the returns of home industry aud also in

custom house returns, but chiefly to the reluctance of
seedsmen and growers to make public the results of
their business methods or even the methods themselves.

Contract System of Growing . —The contract system of
supply has been the general method pursued by the
larger seedsmen, farmers in those locations best suited
to certain seeds contracting to grow supplies from stock
seeds found by the seedsmen. As a rule, one farmer
will grow only one or two varieties, A saving in the
expense of supervisions has been made by the growth
of the system of subletting a contract. The middleman
being posted on the abilities of his neighbors and the
qualities of their soils for many miles around, can often
place and keep sight of the growing of many more varie-

ties than he himself could handle on his own land.
Many of these middlemen do not grow seeds themselves
but act merely as the seedsman's growing agent among
the farmers of a large district. Excepting in California,

where the growers as a rule devote their whole capital

to the business, it is a frequent custom throughout the
country for seedsmen to make cash advances against
crops. Few seed houses grow their own seeds.

Values of Staples, Home-grcwn and Imported.—The
following table will give as close an estimate as can be
made of the annual cost of the chief staple garden
seeds handled in America:

Garden peas $1,000,000
Garden beims 300,000
Onion seed 300,000
Lettuce seed 250,000

Cabbage seed 100,000
Sweet com 100.000
Tomato seed 50,000
Radish seed 30,000
Turnip seed 25,000
Beet seed 15.000
Celery seed 5,000

$2,175,000
Miscellaneous seeds, Flower seeds 150,000

Probable invoice cost of imported garden
seeds 1,700,000

Total growers' value ^,025,000

An estimate recently made by one of the largest

seedsmen in the country gives the capital invested in

the business at about $12,000,000, and the actual acreage
under seed at the present time as about 150,000 acres.

Staples and Localities of Production.—The following
may be taken as the present principal garden seed
staples and the localities where they are most profitably

raised (See, also, Bailey, "Principles of Vegetable Gar-
dening," p. 170):

String beans: New York, Michigan, Wisconsin.
Beets: Imported chiefly from France, owing to bet-

ter method of selection in practice there, but would
adapt itself to almost any of the older states of the
Union.
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Cabbage: About half imported, the other half chiefly

Long Island, Connecticut, Pennsylvania, and to

small extent, Puget Sound.
Cauliflower: Finest kinds imported from Denmark;
coarser kinds from Italy.

Carrots: The bulk of finest kind imported from
France, some finer grades in Connecticut, and
coarser grades in California.

Sweet corn: Connecticut, Nebraska, New York,
Ohio.

Cucumbers: Chiefly in Nebraska, northern New
York.

Lettuce: California.
Watermelons: Nebraska, Kansas and the South.
Muskmelons: Nebraska.
Onions: Chiefly iu California; Connecticut, New
York. Michigan.

Peas: Northern New York, Canada, Michigan, Wis-
consin.

Parsley: Imported from England and France.
Potatoes: Fine grades chiefly in Maine and New
York; also iu every state.

Spinach: Imported from Holland.
Squash: Nebraska.
Tomato: Chiefly in New Jersey, Pennsylvania, New
York, Connecticut and Michigan.

Turnip: About half is imported from England and
France, where it is grown chiefly from American
seed; other half chiefly in Connecticut, New York
and Pennsylvania.

Lima beans: California.
Celery: California.

Dealers in garden seeds are also large dealers in flow-
ering bulbs, such as hyacinths, tulips, narcissus, crocus,
etc. These are chiefly imported from Holland, south of
France, Italy and Japan.

JPivisions of the Trade.—The trade is divided into
the main branches of garden and flower seeds and
bulbs and agricultural seeds. The latter is practically a
business by itself, devoted to such seeds as blue grass,
timothy, clover, red top and alfalfa, some of which are
exported or imported as the exigencies of the season's
product demand.

Ta7-iff.— Flower seeds are subjected to no import
duties, while on garden seeds there is a tariff of 30 per
cent ad valorem. It is a mooted point whether this tariff

at the present time operates to the advantage of the
trade, the principal seedsmen being generally of the
opinion that it tends to stimulate over-production in
this country.

JS'umher of Firms in the Trade. — The main business
of the country is in the hands of about 1.50 firms, but
practically every groceryman in country towns and vil-

lages carries a stock during the spring season. These
men, however, deal as a rule with the larger houses,
and constitute the principal class of middlemen for
retail trade.

miolesate Seedsmen's Leaqne : Its Objecfs. —On
August 24, 1900, some 42 of the leading houses of the

'

country incorporated themselves in the Wholesale
Seedsmen's League, with the object of regulating the
general interests of the trade. The oflice of the League
is in Philadelphia; its president, F. W. Bruggerhof^ of
New York; vice-president, S. F. Leonard, of Chicago;
secretary and treasurer, iJurnet Landreth, of Phila-
delphia. The climate and soils of the United States are
so varied that entirely different methods of carrying on
the seed business obtain iu different trade centers, and
one of the principal efforts of the League is in the direc-
tion of agreeing as to the uniform listing of prices for
crops of the same seed which mature at different dates
in different localities. It is hoped in this way not only
to prevent the sacrifice of stock by growers in early dis-
tricts, but also to prevent the demoralization of the
general market, caused by the publication of clearance
prices by seedsmen in an early district before the
market has been adequately supplied by seedsmen in
those districts in which the stock matures at a later
s«*^°"-

J. M. Thorburn & Co.

SEED-BOX. Ludwiffia alternifolia; probably also
sometimes applied to plants that have loose seeds in
inflated pods, as Crotolaria.
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SELAGINfiLLA (diminutive of Latin Selarjo, old
name of a club moss), aeliiiiiiirllurra'. CuiB Moss. A
large genus of mostly tropii-al |jhtiits of diverse habit,
ranging from minute, i>rosrr:itf annuals to erect or even
climbing perennials. Easily recognized by the produc-
tion of two kinds of spores— powdery microspores from
which the male prothallus arises and larger microspores
produced four in a sporange just within the axil of the
terminal leaves of the stem, which often form a 4-angled
spike. In all our cultivated species the Ivs. are in four
ranks, the two upper smaller and pressed against the
stem, giving it a flattened appearance. Selaginellas are
graceful fern-like greenhouse plants, often known to
gardeners as Lycopodiums.

INDEX.

Africatia. 33. euspidata. 21. patula, 4.

albo-nitens, 13. densitm, 13. Perviltei, 33.

amcena, 30. dentieiUata, 2. plumosa, 6.

apus, 12. elongata, 37. Poulteri, 18.

arborea, 5. Emmeliaua, 22. rubella, 17.

argentea, 30. erythropus, 35. rubricaulis, 39.

atroviridis, 14. fiticina. 36. rupestris, 1.

aurea. 2. 9. liabellata. 32. sarmentosa, 4.

Braunii, 31. geniculata, 37. serpens, 3.

Brasiliensis, 11. gracilis, 25. serrulata. 1.

Brownii, 9. grandis, 28. sctosa, 35.

ccesia, 5. hsematodes, 36. stolonifera, 8.

Californica, 15. involvens, 19-. unciuata, 5.

caulescens, 30. Kraussiana, 9. variegata, 9. j 7.

cognata. 26. Icevigata, 5. Vlctorije, 24.

concinna, 7. lepidophylla, 20. viticulosa, 29.

cordata, 38. Lobbii, 26. Vogelii, 33.

cordifolia, 38. Lyallii, 34. Wallichii. 23.

cHspa, 32. Martensii, 16. Willdenovii, 27.

Ounuinghami, 10. molliceps, 39.

A. Lvs, all similar, many -ranked.
Native species 1. rupestris

AA. 1/i'S. 4-ranked, of two sorts, forming
an upper and a lower plane.
Mostly hothouse exotics.

B. Foliage of the spikes uniform.
c. Main stem decumbent, usually

rooting throughout.
D. Plants perennial: lvs. firm.

E. Stems continuous, i. e.,

without .joints.

P. Branches one-eighth in.

or less wide : stems
6-9 in. long

Branches K in. or more
wide: stems 1-2 ft. long

EE. Stems articulated .

D.

E.

TiD. Plants annual: lvs. and
stem weak and flaccid 10.

11.

12.

13.

cc Main stems ascending,
branched nearly or quite to

the base.
Moots confined to the lower
half of the stems.
Plants perennial, with
continuous sterns,

p. Color of lvs. and stem
pale or bright green. . . 14.

15.

16.

FF. Color of lvs. dark green,
becoming red: stem
reddish brown 17.

EE. Plants annual 18.

DD. Boots confined to the base of

the stems.
G. Stems crotvded in

rosettes, curling
closely when dry ... 19.

20.

21.

denticulata
serpens
patula

uncinata
plumosa
concinna
stoloniJera
Kraussiana

Cunninghami
Brasiliensis
apus
albo-nitens

atroviridis
CaliSomica
Martensii

rubella
Poulteri

involvens
lepidophylla
euspidata
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GG. Stems 6~12 in. high,
not curling in
rosettes 22.

GGG. Stems elongated {2

ft, or more ), not
crowded.

H. Lvs. eqval-skled at

base 23.

24.

HH. Lvs. produced on
iipperside at base.2o.

26.

CCC. Main stems cUmhing 27.

CCCC. Main stems erect, the branches
confined to the npper portion,
nahed below.

D. stems not jointed.
E. Color of stems st7-aiv-col-

ored, or at most only
pink-tinted.

F. Lvs. long, tJie ultimate
divisions of stem }4~'%

in. wide 28.

FF. Lvs. shorter or minute;
the ultimate divisions
of stem one -sixth to

one-twelfth in. wide.
G. Plants usually less

than a foot high . . . .29.

GG. Plants 1-2 ft. high... 30.

31.

32.

33.

34.

Emmeliana

Wallichii
Victoriae

gracilis
Lobbii
Willdenovii

EE. Color of stems crimson .

.

3(j.

grandis

viticulosa
caulescens
Braunli
Slabellata
Vogelii
Lyallii
erythropus
haematodes

DD. Stems jointed In lower two-
thirds 37. geniculata

BB. Foliage of spike of two kinds, the
smaller forming a lower plccne,

the larger an upper 38. cordifolia

39. moUiceps

1. rup6stris, Spring. A small, rock-loring perennial,
with branching stems 4-5 in. long, many-ranked lvs.

ending in a white awn, and square, 4-angled spikes.—
Native of the eastern half of the United States, but re-

placed by many allied species in the Rocky Mts. and on
the Pacific coast. The writer has separated 6 of these
and Dr. Hieronymiis, at Berlin, has recently character-
ized 10 others.

2. denticulata, Link. Fig. 2303. Stems less than 6 in.

long, matted: lvs. of the lower plane slightly spaced,
denticulate, cordate on the upper side at base and im-
bricated over the stem; lvs. of upper plane cuspidate.
Mediterranean region throughout. — Trade names are
vars. atirea and ioliis variegatis.

3. serpens, Spring. Stems G-9 in. long, trailing, bright
green, copiously branched: lvs. of lower plane crowded,
obtuse, spreading, ciliated at the rounded base; lvs. of
upper plane obliquelj' oblong, acute. West Indies.-
Long in cultivation.

4. pitula, Spring (S. sarmentbsa, A. Br.). Stems
slender, trailing, pale green, (J-9 in. long, with long,
tail-like tip, and fewer short pinnate branches: lvs. of
lower plane crowded, erect-spreading, oblong-lanceolate,
somewhat acute; lvs. of lower plane one-third as long,

acute. Jamaica.

.5. uncinata, Spring [Lycopbdiu^n cmsiitm and Selagi-
nella cwsla, Hort.). Stems 1-2 ft. long, extending in a
somewhat naked tip beyond the branches, doubly
grooved above, with short, alternate branches : lvs.

thin, blue-green, with a distinct midrib, slightly more
produced on the upper side; lvs. of upper plane cuspi-
date, much imbricated. China. — In 1893 John Saul
offered " S. caisia arboreu " with the remark that S.
lievlgata was a synonym thereof.

6. plumdsa, Baker. Stems 6-12 in. long, flat above,
often forked near the base: lvs. of lower plane close,

bright green, much more produced on upper side of
midrib, ciliated on both sides at base; lvs. of upper

plane half as long, ovate, mxich imbricated. India, Cey-
lon, Cliina, Malay Isles.

7. concinna. Spring {S. serrulata, Spring). Stems
1 ft. or more long, copiously pinnately branched, with
more or less fan-shaped compound branches: lvs. of
lower plane crowded, bright green, glossy, much dilated
and rigidly ciliate on the iipper side at base; lvs. of
upper plane one-third as long, long-ciispidate, much
imbricated. Mascarene Islands. — Var. Joliis variegatis,
Hort., is cultivated.

.'(. stolonifera. Spring. Stems a foot or more long,
with a more or less naked tip, angled above and below,
with short, compound branches: lvs. of lower plane
closely set, rigid, acute, short-ciliate and minutely auri-
cled at base. West Indies.

9. Kraussiina, A. Br. Stems 6-12 in. long, flat on the
back, rounded on the face, copiously pinnate, with
compound branches : lvs. of upper plane spaced on the
branches and main stem, acute, slightly imbricated over
the stem; lvs. of upper plane obliquely ovate, acute.
Africa, JIadeira. — 5. Brbwnii, Hort., is a dwarf form
from tlie Azores. Vars. adrea and variegata are
American trade names.

10. Ciinninghami, Baker. Stems copiously pinnate,
the lower branches compound: lvs. of lower plane ovate
or oblong, cordate and very unequal-sided at base,
much imbricated over the stem; lvs. of upper plane
distinctly cuspidate. Brazil.

11. Brasiliensis, A. Br. Stems copiously pinnate, the
lower slightly compound: lvs. of lower plane mostly
spaced, acute, cordate at base, ciliate and imbricated
over the stem; lvs. of upper plane half as long, cuspi-
date. Brazil. — Similar to preceding, but with longer
leaves.

12. apus, Spring. Stems 1-4 in. long, angled above,
with short, simple or forked branches : lvs. of upper
plane pale green, sei-rulate but not ciliate, cordate on
the upper side; lvs. of the upper plane ovate. Canada
to Texs^s. —Xrycopodlumdensum, cultivated at the Har-
vard Botanic Garden, is said to belong here.

13. 41bo-nitens, Spring. Stems slender, trailing, the
lower branches slightly compound: lvs. of lower plane
spaced on main stem, short-ciliate, bright green; lvs. of
upper plane one-third as long, cuspidate. West Indies.

2303. Club Moss used to cover the soil of an orchid pot—
Selaginella denticulata (XM).

14. atroviridis, Spring. Stems 6-12 in. long, ascend
ing, doubly grooved above : lvs. of lower plane spuriously
3-nerved, firm, broadly rounded; lvs. of the upper plane
half as long, long-cuspidate, much imbricated. India.

15. CallJ6mica, Spring. Stems 4-6 in. long, 4-angled,
copiously pinnate: lvs. of lower plane ovate, minutely
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cufvpidate, denticulate on the upper side at the base;
Ivs. of the upper plane very small, ovate-oblong. Said
to come from Lower California, but not known at Kew
and doubtfully in cultivation in this country.

2304. Poorly erown specimen of Club Moss, unsuitable for

table decoration (X ^i).

For contrast with Fig. 2305. This species is S. Martensii.

16. M4rtensii, Spring. Fig. 2.304. Stems 6-12 in. long,

flat or roimded below, angled above: Ivs. of lower plane
oblong-lanceolate, serrulate but not ciliate, slightly im-
bricated over the stem at base; Ivs. of upper plane ob-
liquely oblong, long-cuspidate. Mexico. — Exists under
many varieties in cultivation.

17. rubella, Moore. Stems 1 ft. long, somewhat erect
in habit, reddish brown, with 2 grooves on the upper
face : Ivs. of lower plane dark green, becoming reddish
with age, obtuse or obscurely cuspidate, ciliated and
imbricated over the stem at the upper side of base; Ivs.

of upper plane ovate-cuspidate. Native country not
known. —Has been in cultivation since 1870. Var. varie-
gata, Hort., is cultivated.

18. Pdulteri, Hort. Veitch. Stems densely tufted,
slender, suberect, 2-3 in. long, three to four times
dichotomously forked: Ivs. of lower plane spaced, sub-
orbicular, obtuse, bright green; Ivs. of upper plane
nearly as long, but ovate and acute. Azores.

19. inv6Ivens, Spring. Stems densely tufted, 2-6 in.

long, deltoid, branched nearly to the base: Ivs. of lower
plane crowded, ovate, with a distinct cusp, bright green,
thick, rigid, serrulate on both margins; Ivs. of upper
plane nearly as long, ovate-lanceolate, cuspidate. Japan
to India and the Philippines.

20. lepidoph^lla. Spring. Resukkeotion Plant.
Stems 2-4 in. long, densely tufted, spreading in a close
spiral so as to form a flatfish expanse, curling closely
into a ball when quite dry; Ivs. of lower plane oblique,
obtuse, minutely ciliated, green on the face, paler below;
Ivs. of upper plane nearly as long, obliquely ovate, ob-
tuse. Texas and Mexico to Peru. — Often sold dry under
the name of "Resurrection Plant" (which see), as the
absorption of water will cause the ball with a dull
brown exterior to expand and show its bright green
upper face of the stems long after the plant is dead.

21. cuspidita, Link. Stems densely tufted, 6 in. or
more long, branched nearly to the base, with copiously
compound branches: Ivs. of lower plane obliquely ovate,
cuspidate, dilated and ciliated on the upper side at the
base, pale green edged with white; Ivs. of upper plane
nearly as long, obliquely ovate, cuspidate. A plant oc-
curring under the horticultural name Lycopodimn cor-
difoHum has the stem a foot or more long and simple
in its lower part, and doubtless represents a distinct
species. Cuba and Mexico to Venezuela.

22. Emmeliina, Hort. Pig. 2305. Stems 6-12 in. high,
the primary branches ascending, bipinnate: Ivs. of lower
plane close, obliquely ovate, those of the branchlets nar-
rower and minutely spinulose; Ivs. of upper plane
raised above those of the lower, one-half as large, spinu-
lose-serrulate, short-cuspidate. S. Amer. 1 Named for
Th. Emmel, a German gardener.

23. Wdllichii, Spring. Stems 2-3 ft. long, with lan-
ceolate branches and simple crowded branchlets: Ivs.
of lower plane crowded, smaller towards the end of the
pinnules; Ivs. of upper plane one-fourth as long, cus-
pidate: spikes Yn-l in. long. India and the East Indies.
— Highly ornamental.

24. Victdriae, Moore. Stems 3-4 ft. long, with lanceo-
late-deltoid, caudate branches, with the lower branch-
lets forked or slightly pinnate: Ivs. of lower plane
crowded, a line long, truncate at base and obscurely
petioled; Ivs. of lower plane one-fourth as long, short-
cuspidate: spikes 1-2 in. long. Borneo and Fiji Islands.

25. gracilis, Moore. Stems 2-3 ft. long, somewhat
roughened, with lanceolate branches and simple branch-
lets : Ivs. of lower plane ovate-falcate, adnate to stem
on lower side at base; Ivs. of upper plane ovate-lanceo-
late, cuspidate. Polynesia.

26. L6bbii, Moore [S. cogncUa, Hort.). Stems 3-4 ft.

long, with lanceolate-deltoid branches and contiguous
simple or forked branchlets : Ivs. of lower plane oblong-
lanceolate, acute, bright green, truncate at base; Ivs.

of upper plane one-third as long, obliquely ovate, cus-
pidate. Borneo and Sumatra.

27. Willdenovii, Baker. Stems reaching a length of
many feet, with spreading deltoid branches and much
compound branchlets, the ultimate short and contigu-
ous : Ivs. of lower plane crowded, ovate or oblong,
tinted with blue, obscurely petioled; Ivs. of upper plane
one-third as long, obliquely oblong, not cuspidate. In-
dia and the East Indies.

28. grAndia, Moore. Stems lJ^-2 ft. long, branched
above: Ivs. of lower plane crowded, lanceolate, acute,
rather firm; Ivs. of upper plane one-third as long, as-

cending, much imbricated. Borneo.

29. viticul6sa, Klotzsch. Stems with deltoid 2-3-pin-
nate branches: Ivs. of lower plane ascending, acute,
short-ciliated and much imbricated over the stem; Ivs.

of upper plane one-third as long, obliquely ovate, cuspi-
date. Central America.

30. canl^scens, Spring (S. amina, Hort.). Stems
stiff, erect, the short final branchlets curling when dry:
Ivs. of lower plane crowded, ovate, falcate, bright green;
Ivs. of upper plane one-third to one-fourth as long, cus-

2305. Well-erown specimen of SelaginellaEmmeliana (X M).
Suitable for table decoration.

pidate. Japan, China and East Indies. — Var. argfintea,

Hort., is advertised.

31. Bratlnii, Baker. Stems deltoid and flexuous above,
with deltoid erect-spreading pinnae, the pinnules short,

deltoid and spaced: Ivs. of lower plane ovate-rhomboid,
usually revolute at both edges ; Ivs. of lower plane
short-cuspidate. West China.
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32. nabell&,ta, Spring. Stems erect, deltoid, decom-
pound, with contiguous final branchlets: Ivs. of lower
plane obliquely ovate, acute, broadly rounded and cili-

ated at the base; Ivs. of upper plane obliquely ovate,

cuspidate. Widely distributed in tropical regions.— One
of the forms of this is cultivated as S. crispa, Hort.

33. Vdgrelii, Spring (S. Afriedna, A. Br. S. Pervillei,

Spring). Stems decompound above, the lower pinnae
deltoid, petioled, 3-4-pinnate: Ivs. of lower plane lan-

ceolate, ascending, often revohite on both edges, trun-
cate at base; Ivs. of upi^er plane minute, strongly cus-

pidate. Africa.

34. L^allii, Spring. Stems deltoid above, the lower
pinnEB bipinuate, the final divisions K-1 in. long, %-%
in. wide: Ivs. of lower plane oblong-lanceolate, falcate,

acute; Ivs. of upper plane minute, acute. Madagascar.

35. erythropus, Spring. Stems under a foot long, del-

toid and decompound above, the lower pinnae 3-pinnate,
the iiltimate divisions one -twelfth to one-eighth in.

wide;: Ivs. of lower plane oblong- lanceolate, acute,
strongly ciliated; Ivs. of upper plane one-half as long,
cuspidate. Tropical America. — -S. setdsa, Hort., is said
to be a starved form of this species.

36. haematddes, Spring {ff. filicina, Spring). Stems
]-2 ft. long, the deltoid pinnte 3-4-pinnate, the ultimate
divisions %-% in. wide: Ivs. of lower plane ascend-
ing, oblong-rhomboid, acute, dilated on upper side at

base, not ciliated; Ivs. of upper plane minute, cuspidate.
Venezuela to Peru.

37. geniculita, Spring {S. elo7igdfa, K\.). Stems 2-3

ft. long, decompound, with lower pinnae 3-pinuate, the
divisions ascending and pinnately arranged: Ivs. of
lower plane ovate, acute; Ivs. of upper plane one-third
as long, ovate-lanceolate. Costa Rica to Peru.

38. cordifdlia, Spring {S. cordMa, Kl.). Stems trail-

ing, a foot long, with short bi'anches often ending in

whip-like tips: Ivs. of lower plane acute, pale green,
membranous, ciliated on the upper edge, dilated and
subcordate; Ivs. of upper plane ovate-lanceolate, cuspi-
date. West Indies.

39. m6Uiceps, Spring f-S. ruhricaulis, A. Br.). Stems
erect, 6-9 in. long, bisulcate above, inuoh compound:
Ivs. of lower plane oblong-lanceolate, dark green, very
unequal-sided, serrulate on the upper edge; Ivs. of up-
per plane one-half to one-thii'd as long, ovate or ovate-
lanceolate, cuspidate. Africa.

The following American trade naraes cannot be satisfactorily
accounted for as species: S. acaiUis is said to be one of the
most important commercial species cult, in America.— -S. cir-

clnatum is cult, at Harvard Botanic Garden.— i^. Lageriana
was introduced from Colombia and probably belongs to species
already described from that country. It is said to be a very
light green plant and a strong grower, whereas S. Pitcheriaua
is of dwarfer habit and with stems and under surface of fronds
red and upper sui-face dark green.— S. paradoxa. Offered by
John Saul, 1893.

—

S. Pitcheridna. Consult S. Lugeriana. Co-
lombia.— .S. rubiciinda and tri,a7iguldris were offered by Saul
in 1893.

—

S. innbrosa. Once cult, by Pitcher & Manda, of the
United States Nurseries.

L. M. Underwood.
Selaginellas are favorite plants in every good con-

servatory, being greatly admired for their feathery,
moss-like foliage. They have various shades of green,
and some of them are remarkable for metallic and iri-

descent tints, especially bronze and bluish colors, the
latter being very unusual among plants in general. S.
WilJdenovii is a very choice large-growing species of
the bronze and blue class. Another is S. ^tncinata,
often called "Rainbow Moss." Selaginellas are often
grown for their own sake as specimen plants, but they
are also very commonly used as edging for greenhouse
beds, for covering unsightly spots under the benches,
and for hiding the surface soil of large tubs, orchid pots
and the like. See Fig. 2303. They are also delightful
subjects for table decoration when grown in pans or
jardinieres. For this purpose a well-grown Selaginella
should be a dense, compact mass of fluffy and feathery
green, not a weak, thin, straggling plant, as shown in
Figs. 230^ and 2305. Selaginellas are also employed in
bouquets of flowers, fronds being used for "green" in-

stead of asparagus or fern. Occasionally a fancier of
the more difhcult species grows a large specimen in a
wardian case for exhibition.

In general, Selaginellas are of easy culture. As a
rule they prefer shade and moisture and are somewhat
tender in foliage compai-ed with some of the commonest
of commercial ferns. S. denticulata, Kraitssiana, Mar-
tensii, and some other commercial favorites may be
rapidly propagated without any preliminary treatment
in the cutting bench. Cuttings of these species about
an inch and a half long may be inserted directly into
small pots of light sandy soil, placed in a shady position.
Syringe them lightly three or four times a day for a
week, at the end of which time they will take root.
They will soon grow into salable plants.
The popular S. Emnieliana, which is generally con-

sidered by florists a variety of S. cuspidata, requires
different treatment. It is much slower and sometimes
requires about nine months from the making of cuttings
until the young plants are ready for potting.

Fill regular fern boxes with fern soil, adding one
part in five of sand, and press firmly. Select mature
fronds of the 6'. ^Jiimf?mHff, cut them into pieces half an
inch long, scatter thinly over surface of soil, and put
just enough finely screened soil on top of the cuttings
to attach some small portion of them to the soil. Water
thoroughly, cover with glass, and place in a temperature
of 70° F. In this condition they will soon form roots
and little plants at almost every joint. When sufficiently
large they should be separated and transplanted singly
an inch apart into boxes, where they may be left until
large enough to be potted.
The following list of Selaginellas for special and gen-

eral purpose is not designed to be complete, but merely
suggestive. For commercial purposes, -S. denticulata,
Kraussiana, 3Iartens ii and EmmeUana; for carpeting
the soil, S. denticulata; for table decoration, S. Emme-
Uana and -S'. Martensii; for cutting, the commercial
kinds: for veranda boxes, >S'. Braunii; for bronze and
blue colors, S. Willdenovii and S. uncinata; for specimen
plants and exhibitions, S. Braunii, lAjalli, viticidosa,
WaUichii, and Willdenovii. Also the following, which
are generally considered more difficult subjects; S.atro-
viridis, ha>matodes and rubricaulis; for curiosity, S.
serpens and lepidophylla.
The curiosities of the genus call for special mention.

S. serpens is remarkable for its changes of color during
the day. In the morning the foliage is bright green;
during the day it gradually becomes paler as though
bleached by the light ; toward night it resumes its

lively green hue again. For S. lepidophylla, see Resur-
rection Plant.
The following species also deserve a few running

notes: S. Braunii is an old favorite which is often in-
correctly labelled S. Willdenovii in collections. Its
branches, or "foliage" in the popular sense, are excep-
tionally tough and wiry for the genus. Variegated
forms appear in S. Martensii, Kraussiana and invol-
vens, the last-named species being prolific in singular
forms. S. viticulosa is better adapted for use as a pot-
plant than for mingling in a fernery, because of its

strong-growing, erect, fern-like habit. The branchlets
are thrown up from creeping stems and do not root
readily, so that this species is usually prop, by division
or spores.

W. H. Taplin, N. N. Bruckner and W. M.

SELECTION. See Plant- Breeding and the discus-
sion under Seedage.

SELfiNIA aiirea, Nutt., is a hardy annual of the mus-
tard family, a native of the U. S. from Arkansas and
Texas to the base of the Rockies. It is not known to be
cult, in America, but it seems to be one of the prettiest
of our few native ornamental crucifers. It has small
yellow fls. about y^ in. across, each of the 4 petals hav-
ing a central band of red. It is also interesting for its

finely cut foliage and its fiat pods through which the
seeds may be vaguely seen, as in the case of Lunaria,
or "Honesty." It grows about 9 in. high. B.M. 6607.

W. M.

SELENIPEDIUM (from selene, moon, and pedion,
ground; analogous to Cypripedium. It was evidently
intended to derive the second part of the word from
pedilon, sandal, and some botanists and horticultural
writers use the word thus derived, but Reichenbach
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wrote Selenipedium). OrcJiidiiceic. The ^oiius Seleni-

pedium comprises the South American Cypi'ipi-iiiuins.

Techuically it is separated from tlie genus C'3'pripe-

dium on account of the three-loculed ovary. Aside from
this character the flowers resemble those of Cypripe-
dium, but the inflorescence is quite distinct. The
scapes of Cypripedium bear a single flower (rarely 2 or
more), while those of Selenipedium bear several flowers
and often become paniculately branched. In general
habit the Selenipediums are more robust and luxuriant.
The Ivs. are crowded in dense tufts on short, creeping
rhizomes. As in many orchid genera, the species of
Selenipedium are remarkable for the number of color
variations of their flowers. There are many varieties
that form connecting links between species, thus mak-
ing the genus a very difficult one for satisfactory de-
scription. It is hoped that the following account, how-
ever, will serve to distinguish the leading types.
This genus, like the true Cypripediums, has been a

favorite one with hybridizers. Some of the best known
species, as S. Sedeni and others, are the products of
crosses. The total number of hybrids far exceeds the
number of original species. A part of the genera Cy-
pripedium and Selenipedium has been separated by
some botanists as a distinct geniis, Paphiopedilura,
which is now sometimes found in horticultural writings.
For culture, see Cypripedium.

Heinrich Hasselbring.
All Selenipediums enjoy plenty of heat and moisture

in the growing season, March to November (65-90°).
Give good drainage. Use chopped sphagnum with
broken clinkers from the furnace, and the addition of a
little leaf-mold, raising the material as high above the
rim of the pot as possible. This material is especially
to be recommended for the young and divided plants.
Give slight shade, and grow on raised benches near the
glass. Water sparingly until growth begins. The four
species, S. Dominiavum, S. Sedeni, S. ScJilintii and
S. Sargentianum, should not be overpotted. Fill pots
three-fourths full of drainage, then place a thiu layer
of coarse fern root, which will fill pot to level of the
I'im. Place the plant on top and then fill 2^ to 3 in. on
top with chopped sphagnum and leaf-mold mixed with
coarse sand or pulverized coal clinkers. Keep the moss
in a growing condition. Wm. Mathews.

INDEX.

(Including some names advertised under Cypripedium.)

Ainsworthii, 6. Klotzsehianum, 18. Sargenlianum, 8.

alblflorum, 1. Lindeni, 14. Schlimii, 1.

albo-purpureum, 11. Lindleyanum, 9. SchomburgkianUTn,
atratum, 15. longifolium, 10. 18.

Boissierianum, 17. Liixemburgense, 14. Sclircederfe, 13.
calurum, 12. niagniflorum. 10. Sedeni, 2.

candidulum. 2. nigrescens, 14. Seegerii, 14,
cardinale, 5. Pearcei, 19. vittatum, 7.

carieinum, 19. porphyreiim, 4, Wallisii, 14.

candatum, 14. reticiilatiim, 17. Warsceiviczianum,
Dominiauum, 16. FoezlU, 10. 14.

giganteum, 1. roseum. 10, 14. Warscetviczii, 14.

grands, 15. Rongierii, 12. Weidlichianum, 3.

Hartwegii, 10.

A. Petals ovate to lanceolate,
plane or scarcely tivisted.

B. Fls. white or pink 1. Schlimii
BB. Fls. jyurple and ^vhite 2. Sedeni

?). WeidlicManum
4. porphyreum
5. cardinale
G. Ainsworthii

AA. Petals linear-oblong 7. vittatum
S. Sargentianum
9. Lindleyanum

AAA. Petals lanceolate-caudate 10. longifolium
11. albo-purpureum
12. calurum
13. SchrcEderae

AAAA. Petals linear-caudate
B. Lrs. broadly linear 14. caudatum

15. grande
IG. Dominianum
17. Boissierianum

BB. I/vs. narrowly linear 18. Klotzsehianum
19. carieinum

1. Schlimii, Linden {Cypripedium Schlimii, Linden).
Fig. 230G. Lvs. 4-G, ligulate, leathery, sharp-pointed,
9-12 in. high: scape longer than the Ivs., hirsute, often
branched, 2-8-fld.: sepals le.ss than 1 in. ,long, ovate-
obtuse, the lower a little larger than the upper and con-
cave, white or spotted with crimson on the inner side*

2306. Selenipedium Schlimii (a /

petals like the sepals; labellum an elliptic Dag with a
contracted opening, white with a large crimson blotch
in front; staminodium yellow. Late summer. Colombia.
B.M. 5614. F.S. 18:1917.-Var. albiilorum, Linden.
Fls. white, except the yellow staminodium and asnifused
blotch on the labellum. I.H. 21:183. Vars. giganteum
and sup6rbum are also advertised.

2. Sedeni, Hort. Fig. 2307. Lvs. numerous, crowded,
12-18 in. long, tapering to a point: scapes 12-18 in.

high, about 4-fld. but often sending out secondary flow-
ering branches from the axils of the bracts after the
first fls. have fallen: fls. 3^2-4 in. across the petals;
lower sepal oval, greenish white, upper sepal oblong,
acute, with faint purplish green veins; petals lanceo-
late, twisted, purple shading to greenish white at the
base; labellum rich crimson-purple shading to paler
purple behind, spotted inside. — Garden hybrid between
S. longifolium and S. Schlimii. A verj' luxuriant free-

flowering plant. P.M. 187G:20G; 1878:302. R.H. 1879:470.
Var. candidulum, Reichb. f. Sepals white; petals white
tinged with rose; labellum darker rose. A hybrid be-
tween S. longifolium. and S. Schlimii, var. albiflorum.
The following namt-s are also in the trade: grandifld-
rum, sanguineum, superbum,

3. Weidlichi&.num, Hort. A garden hybrid between
S. Harfu-egii and 6'. Schlimii. It hardl}'' differs from
-S". Sedeni. G.M. 34:274 (as Cypripedium Weidlini-
u num.).

4. porphyreum, Reichb. f. {Cypripedium porphyreum

j

Reichb. f.). Lvs. broadly strap-shaped, acute, about
1 ft. long: fls. mostly purple, resembling those of S.
Sedeni, but without protuberances on the open sides of

the lip. The sepals and petals are oblong and more
acuminate. Garden hybrid between S. Hcezlii and S.
Schlimii.

5. cardin&,le, Reichb. f. {Cypripedium cardindle,
Reichb. f. ). Lvs. long, straight: dorsal sepal blush-
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"white, slightly streaked with green; petals broad, ovate-
oblong, undulate, white tinged with rose-purple near
the base; labellum intense purple; staminodium white.
Garden hybrid between 6". Sedevi and S. Schlimii. Gn.
27:495.

6. Ainswortliii, Reichb. f.
(
Cypripedmm Ainsworthii,

Keichb. f.). Lvs. ligulate, acuminate, IV, ft. long:
scape sliorter, pubescent, few-fld. : upper sepal oblong,
acutish, undulate, whitish or yellowish green with a

pale purple border; lower sepal very broad and con-

2307.

Selenipedium Sedeni.

(XM.)

cave with a reflexed margin, sliorter than the lip; petal

broad, purple, with a green midvein and a pale area near
the base; side lobes of the lip yellow, with numerous
spots. A garden hybrid between S. Sedeni and <S.

7. vittitum, Reichb. f. (Cypripedmm vittMum,
Veil.). Lvs. 1 ft. long, linear-ligiilate, acute, margined
with yellow: stems few-fld., 12-18 in. high; dorsal
sepal oblong, subacute, greenish striped with red; lower
sepal about twice as broad as the upper, green

;
petals

linear, pendent, undulate, reddish bro\vn, striped with
green and green toward the base, longer than the sepal;
labellum shorter than the sepals, brown, greenish spotted
with reddish brown inside. Brazil. I. H. 23:238.

8. Sargentianum, Rolfe. Pig. 2308. Lvs. tufted, 6-8

in. long, oblong-lanceolate, acuminate, with golden mar-
gins: scape 6 in. high, 2-3-fld. : dorsal sepal oblong,
acute, pale yellow with red veins; lower sepal ovate,
subacute, shorter than the lip; petals longer than the
sepals, strap-shaped, slightly twisted, undulate, ciliate,

pale yellow streaked with red and with bi'igbt red mar-
gins; labellum yellow, with pale red veins, deflexed side

lobes speckled with red. Brazil. B.M. 7446. G.C. 111.

15:781. A.G. 21:423.

9. Lindleyanum, Reichb. f. & Warsc. {Cypripedium
JAndleyd.num, Schomb.). Lvs. 15-20 in. long, leathery,
deep green, with 3'ellow margins: scape many-tld., pu-
bescent, 2-4 ft. high : upper sepal ovate-oblong, undu-
late, light green with brownish veins; petals 2 in. long,
deflexed, green with brown veins, ciliate; labellum
olive-green, with brown veins and much spotted on the
side lobes. Guiana.

10. longiJdlium, Reichb. f. [S. Bd-zlii, Reichb. f. S.
Mdrtwegii, Reichb. f. Cypripediuni lonyifolium, Warsc.
and Reichb. f. C Hwslii, Regel. C Mdrtwegii,
Reichb. f

.
) . Lvs. tufted, 8-12 in. long, narrowly strap-

shaped, tapering to a point and strongly keeled: scape
2 ft. high, purplish, sparingly pubescent: fls. large;
upper sepals ovate-lanceolate, pale yellowish green,
faintly streaked with pui'ple; lower sepals ovate-obtuse,
shorter than the lip; petals 314 in. long, spreading, nar-
rowly lanceolate, twisted, pale yellow with rose-colored
margins and with a white line on the edge; labellum
2 in. long, green shaded with dull purple or brown in

front, side lobes yellow, spotted with pale purple.
Costa Rica. B.M. 5970 and 6217. I.H. 20:138. R.H.
1873, p. 416; 1893, pp. 18, 19. F.M. 1874:119. F.

1871:126. — &'. Bcezlii, sometimes considered as a dis-

tinct species, is of more robust habit, having lvs. 2 ft.

long and green scapes. Var. magniflorum, Hort.
{Cypripedium magniflorum, Hort.), has the petals

margined with white. A.F. 7:707. The following varie-

ties also are distinguished in cultivation : grandiilomm,
latifdlium, and roseum,

11. dlbo - purpdreum, Reichb. f. {Cypripedium, dlbo-

piirpiireum, Reichb. f.). Lvs. long, strap-shaped and
recurved: fls. larger than those of S. Sedeni; sepals
oblong-acute, subequal, whitish, with a purplish tinge

on the margins; petals 5-6 in. long, linear, hanging
downward and twisted, purplish ; labellum purplish on
the borders, the inflexed lateral lobes nearly closing the
mouth, white, with dark purple spots. Garden hybrid
between S. Schlimii and Dominianum. Gn. 21, p. 3.32.

—A var. sup^rbum has been advertised.

12. caltirum, Nichols. (Cypripedium ca?«n(»i, Reichb.

f.). Lvs. numerous, tufted, long acute, channeled:

scape much taller than the lvs., brownish red, branch-

ing: fls. large, about 5 in. across the petals; dorsal se-

pals oblong-ovate, pale green, with longitudinal pur-

plish ribs, flushed with red on the outside; lower sepal

broadly ovate and much
smaller; petals lanceolate,

undulate, pale green in

the center and at the base,
margins rose-red ; label-

lum oblong, rose -red
tinted with brown in front;

side lobes deeply inflexed,

cream white, with irregu-

lar spots of purple. Gar-
den hybrid between S.

longifoliuw and »!?. Sedeni.
P. 1884: 145. - There are
several horticultural
forms, one known as

Kougi^rii.

13. SchroederaB, Hort.

(
Cypriphh'tnii Sehrwdercp

,

Hort. Veitch, ex-Reichb.
f

.
) . Plant of the habit of

i<. 6'c(Je»(, with fls. resem-
bling those of S. albo-pur-
pnreum but larger: upper
sepals nearly ochre -col-

ored, with purple veins;
lower sepals very broad,
ochre-colored, with purple
veins

;
petals long-lanceo-

late, undulate, pendent, 4

in. long, greenish white in the middle, crimson-purple
around the margin ; labellum purple outside, inflexed

lobes yellow, with brown blotches. Garden hybrid be-

tween S. caudatum and S. Sedeni.

14. caudatum, Reichb. f. {Cypripedium caudMum,
Lindl. Cifpripedinm Lindeni, Van Houtte. Cypripe-
dium Warsceiviozidnum, Reiahh. f.). Lvs. strap-shaped,

2308.

elempedium
Sareentianumo

(XKs.)
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rather stiff upright, about 1 ft. long: scape 12-24 in.

high, about 4-tld. : dorsal sepals 5-G in. long, lanceolate,
pale yellow, verging on creamy white and veined with
greenish, lower sepal similar; petals pendent, twisted,
often attaining a length of nearly a yard, yellowish,
shaded with brown on the outside and becoming brown-
ish crimson toward the tips. Peru. P.S. 6:5G(i. R.H.
1857, p. 318; 1883, p. H51; 1885, p. 472. G.C. II. 3:211;
26:269. Gn. 3,p.313; 26, p. 72; 32, p. 301; 46, p. 85. A.F.
3:132; 6:859. Gng. 5:265. G.M. 31:557; 33:795; 35:489.

23J9. Selenipedium Dominianum {X 1-5).

— One of the largest of the Selenipediums and remark-
able on account of the extremely long petals. Pelorie
forms with the third sepal (labellum) resembling the
other two have passed under the name of Uropedium
I/indeni, Lindl.

Var. rdseum, Hort. {S. caiid&tum, rar. Warscewiczii,
Godfrey.). Sepals yellow, with orange veins; petals
deep purple; labellum deep yellow in front, green be-
hind. I.H. 33:596._ Var. Willisii, Hort. (S. WdlUsii.
Reichb. f. Cijpripedium WdUisii, Hort.). Lvs. paler
green: fls. pale, and in everyway more delicate than
the type. Gu. 49, p. 140. Numerous other varieties of
this species are distinguished in cultivation. The fol-

lowing names occur in trade lists: aureum, Luzemhur-
gtase, riibrum, sup^rhum, Seegerii, splendens, nigres-
cens.

15. grande, Reichb. f. {Cupripedium (/rn'iif??, Reichb.
f.). A garden hybrid between S. EcezJii and S. cauda-
tum, resembling the former in habit and flowers but
much more vigorous, with darker fls. : lvs. dark green,
over 2 ft. long: scape over 3 ft. high, with several large.

shining fls. ; sepals long, oblong -lanceolate, yellowish
white, veined with green

;
petals long, pendent, yellow-

ish green above, becoming rose-pink; labellum large,
greenish yellow in front, whitish behind; side -lobes
white, spotted with crimson. G.M. 32:87. A.F. 11:1349.
— Var. atr^tum, A hybrid between S. longifoliiim, jRcez-

lii and S. caudutnm roseum. G.C III. 15:692.

10. Dominl&num, Hort. (Cypripedium JJomini&num,
Reichb. f.). Fig. 2309. Lvs. numerous, about 1 ft. long,
acuminate: fls. yellowish green, with copper -brown
shades and markings ; labellum deep reddish brown,
reticulated in front and yellowish green behind. A hy-
brid between ^\ Pearcei and S. caudatitm. It is inter-

mediate between the parents, but differs from S. canda-
tiun by its acute bracts and narrower lvs., from ;S.

Pearcei by the transverse staminode and hairy ovary.
Gn. 3, p. 491. F. 1874, p. 57. — The following varieties are
also distinguished in oiltivation: 61egans, ruh^scens,
sup^rbum.

17. Boissierianum, Reichb. f. {Cijpripidium relicula-
turn, Reichb. f.). Plant of vigorous habit: lvs. about 3

ft. long, acuminate: scape few-fld. or sometimes pani-
culate, 3-7-fld.: fls. of peculiar light green tints, with a
few sepia brown and green blotches on the whitish in-

flexed part of the lip and with some brown spots on the
margins of the sepals: ovary dark brown, with green
apex and ribs; upper sepals ligulate-lauceolate, very
crisp; lower sepals oblong, about equal to the labellum,
crisp; petals spreading, long-linear, twisted and very
crisp on the margins. Peru. G.C. III. 1:143; 21:54,55.
G.F. 4:605.

18. KlotzscHS,num, Reichb. f. (Cypripedium Schoni-
hnrgkidnu^n^ Klotzsch and Reichb. f. ). Lvs. linear, 6-

12 in. long, scarcely % in. wide, rigid, keeled: scape
longer than the lvs., hirsute, purple, 2-3-fld. ; dorsal
sepal ovate-lanceolate, pale rose-colored, with reddish
brown veins, the lower ovate, boat-shaped, colored like

the upper one; petals 3^ in. long, linear, twisted, col-

ored like the sepal; labellum greenish yellow, the in-

flexed side -lobes whitish, spotted. British Guiana.
B.M. 7178. G.C. III. 15:625.

19. cariclnum, Reichb. f. [Cypripedium Pearcei,
Hort, Cypripedium cariclnum. Lindl. & Paxt. ) Lvs. 1

ft. long, springing in sedge-like tufts from the long
creeping rhizome: scape longer than the lvs., 3-6-fld.

:

fls. mostly pale greenish, with the segments bordered
with white and having purple tips; sepals broadly ovate,
waved, as long as the lip; petals more than twice as
long, pendent, narrow and much twisted; labellum ob-
long, the upper margins flat ; staminodium provided
with 2 hairy processes. Peru. B.M. 5466. F.S. 16:1648.

Heinrich Hasseleking.
SELF-HEAL. See BrtineUa.

SELF- STERILITY OF FRUITS. Self-sterility may
be roughly defined as the inability of a given plant to

produce fertile seeds when pollinated with its own pol-

len. With the rapid strides in plant-breeding, propaga-
tion and cultivation, self-sterility and sterility have be-
come important subjects in determining the value and
adaptability of new varieties to the various needs and
purposes of the planter.

The study of self-sterility in more recent years has
been confined mostly to fruit trees and small fruits,

and has been conducted by a number of experiment
station workers. The list of self-sterile and unisexual
varieties is now fairly large for apples, pears, plums,
grapes and straw'berries. In the case of peaches, apri-

cots, cherries, nectarines and prunes little has been done
to determine the number of self-sterile and partially self-

sterile varieties. The causes which tend to produce
self-sterility in cultivated plants may be bi'iefly sum-
marized as follows:

(1) Change of environment due to domestication pro-

duces change in the reproductive organs of the plants.

It may result (a) in the suppression in wd]ole or in part
of either stamens or pistils; (&) in the infertility or

impotency of the pollen upon its own pistils; (c) in

changing the time of ripening of the pollen and of the
receptivity of the stigma.

(2) Asexual propagation tends to reduce the impoi'-

tance of seed production, and to transmit and fur-
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tlier develop any tendency towards self-sterility and
separation of the sexes which the parent plant may
possess.

(3) The careless practice of taking cions promiscu-
ously from the nursery row and from unreliable

sources may perpetuate self-sterile individuals.

(4) Breeding and selecting for other qualities than
those associated with seed production may tend to favor
these qualities at the expense of the latter.

(5) Crossing and intercrossing of hybrids may tend to

modify the reproductive organs and to produce self-

sterility.

(6) Excessive cultivation and over-feeding with ni-

trogenous fertilizers may induce too vigorous wood-
growth at the expense of seed and fruit production.

Self-sterile varieties are unable to fruit and produce
seed when planted by themselves. When such varieties

are desired for planting they should always be planted
with other varieties whose time of flowering is the same.
Self-sterility is not always complete. There are all in-

termediate grades between plants that are wholly self-

sterile and those that are self-fertile.

For a condensed list of the important varieties of

leading fruits which are known to be self-sterile or

self-fertile, see Bailey's "Principles of Fruit-Growing,"
3d edition, pp. 229, 230, and "The Pollination of Pear
Flowers," by M. B. Waite, Bulletin 6, Div. of Veg.
Path., U. S. Dept. Agric. A full and popular treat-

ment of the whole problem as it affects fruit-growers
will be found in Bulletin 181, Cornell Exp. Sta.,

by S. W. Fletcher. For the self-sterility of grapes,
see Bulletin 169, N. Y. Exp. Sta., by S. A. Beach. For
plums, see the writings of P. A. Waugh. See PoUina-
ti°n- E. P. Sandsten.

SELiNUM (derivation doubtful). UmbelUferce. About
25 species of rather large perennial herbs, mostly from
the northern hemisphere, with pinnately decompound
Ivs. and compound radiate umbels of small white or

rarely yellowish white tiowers: petals obovate-emargi-
nate: fr. ovoid or nearly quadrate.

tenuiJolium, Wall (Ore6come CandbUei, Edgew. ). A
hardy perennial with finely cut fern-like foliage and
stem often 8 ft. high, branched, with numerous umbels
of white fls. ; ultimate segments of Ivs. narrowly lance-

olate, acute: fr. 2-3 lines long, much compressed dor-

sally, four to six times as broad as thick; lateral ridges
much the broadest. India. Gn. 38, p. 221. — Offered as

a novelty in America in 1899 and recommended as a

foliage plant for single lawn specimens.

F. W. Barclay.

SEMECAEPITS (Greek, mark and fruit; referring to

use of fruit juice). Ariacardicicece. A genus of 20 spe-
cies of tropical Asiatic and Australian trees with simple,
leathery Ivs. and small fls. in branching panicles; drupe
fleshy, oblong or nearly globose, 1-seeded.

Anac^rdium, Linn, f . Marking-nut Tree. Amoderate-
sized deciduous tree with large, oblong or obovate-ohlong
Ivs. 8-24 in. long by 5-10 in. wide: fls. greenish white, Ji

in. across, nearly sessile, in stout branching panicles
about the same length as the Ivs.: drupe 1 in. long,
smooth, black. India. — The black acid juice of the nut
is used for printing cotton cloth. Cult, in S. Fla.

E. N. Reasoneb and F. W. Barclay.

SEM£LE( mother of Bacchus). Liliclcece. The Climb-
ing Butcher's Broom is a tender evergreen vine
which attains a height of 50-60 ft. and is remarkable
for hearing its flowers on the margins of the "leaves"
instead of on separate flower-stalks. These fls. are
small, yellow. 6-lobed blossoms about three-eighths of
an inch across. What appear to be leaves are techni-
cally "cladophylla," i. e., leaf-like branches. They are
organs which have the form and function of leaves but
not the morphology. Semele belongs to the small group
of 4 genera known as the Asparagus tribe, all the mem-
bers of which have cladophylla. Semele differs from
the Butcher's Broom {Huscxm) in having anthers in-

stead of 3 and in having the fls. borne on the margin of
the cladophylla instead of along the midrib. Aspara-
gus differs from both in having the fls. not borne on

the cladophylla and the filaments free instead of grown
into an urn-shaped body.
Semele is a genus of one species, a native of the

Canary Islands. The plant is not known to be cult, in
American greenhouses, but it is suitable for outdoor
cultivation in the South. Franceschi (Santa Barbara)
says it looks like a gigantic smilax aud has dark green,
tropical foliage likely to be mistaken for some of the
Indian climbing palms.
andrbgyna, Kunth. Scandent, branching: cladodia

ovate or ovate-lanceolate, acuminate, leathery : fls. small,
yellow, clustered: ovary 3-loculed ; berry globose, inde-
hiscent. B.M. 1898 and 3029 (as Riiscxia androgijnus).
R.H. 1894, p. 546. G.M. 31:477, 479; 37:26l'.-The
members which have the position of leaves are mi-
nute scales, in the axil of which are borne the clado-
phylla. the latter being 3-4 in. long. -^^ ]\|^

SEMPERVIVUM {luntinjiving forever). Crassjildceo!.
HouSELEEK. About 40 species of fleshy herbs widely
scattered in the mountainous countries of the Old
World. They are mostly hardy perennials and stemless,
and increase by rosettes (Fig. 2310) whicli are sent out
from the parent plant, thereby suggesting the popular
name "Hen-and-chickens." "The Ivs. are thick, short
and succulent. The fls., which are borne in panicled
cymes, are mostly yellow, greenish yellow, or some
shade of rose or purple, rarely white. The individual
fls. are larger than those of Seduin, but the clusters are

less showy. Houseleeks are cultivated more for foliage
than for flowers. They are not used for as great a va-

riety of purposes as Sedums, but they are popular for

carpet bedding, rockwork and covering dry banks and
bare sandy wastes. They are of the easiest culture and
are quickly multiplied by means of the offsets or ro-

settes. They may be used alone for permanent carpet

beds, and for this special purpose are preferable to the
more popular but tender Echeveria. The foliage re-

mains green all winter. The Ivs. are often spotted with
red toward the tip, and this color is brighter if the plants
have full sunlight. The names "Houseleek" and "Hen-
and-chickens" are loosely applied to the whole genus.
If these names are to be restricted, the former should he
used for Senipervivtim iectorum and the latter for S.

gloVifenim. The common species, which grows on the
roofs of houses in Europe, is S. tectorum. In the case

of S. glohiferum the young rosettes are attached to the
parent plant by a more slender thread than usual and

2310. Rosette and offsets of a Houseleek—Sempervivum
tectorum (X K)-

more easily detach themselves and roll about. The
spider-web species are the prettiest of them all, by reason
of the webs that cover the j'oung rosettes. These webs
are made by the plants themselves and are incidental to

development.
Sempervivum is closely related to Sedum, but the

floral parts are multiples of or some larger number,
while the floral parts of Sedtim are in 5's. The genus
is a difficult one for the botanist. It has been mono-
graphed by J. G. Baker in "Gardener's Chronicle" for



SEMPERVIVUM SEMPERVIVUM 1655

1878. Baker's scheme has been closely followed below,

but some of the names have been changed.

INDEX.

anomaluvi, 7. expansum, 1. montannm. 5.

nraclinoideum, 8. tiagellit'orme. G. imiuilum. 7.

arenarium, 13. glaucum, 3. Ruthcnicum, fl.

Atlanticum, 4. globiferum, 12. soholiferum, 12.

calcai-eum, 2. grantlifloniin, 10. tectonim, 1.

Califomicum, 2. Heuffelii. 11. tomentosum, 8.

SuBSENUS I. SEsrpERVivuM PROPER. FJoral parts in

lO's, llS's or 14' s. Expanded petals widelij spreading.

Division 1. Jiliodanthce. Els. reddish.

Orowp 1. Ciliata. Lvs. of the barren rosettes glahrous

on the faces ichen mature, shortly ciliated on the

edges only.

A. Red-brotvn tip of Ivs. conspicuous.
B. Foliage green or slightly glau-

cous 1. tectorum
BB. Foliage very glaucous 2. calcareum

AA. Sed-broivn tip of Ivs. none or ob-

scure.
B. Petals bright red 3. glaucum

BB. Petals pale red 4. Atlanticum

Group 2. Pubescentia. Lvs. of the barren shoots de-

cidedly pubescent on the faces as icell as ciliated at the

edges, not tipped ivith a tuft of spreading hairs.

A. Height 6 in.: fls. mimerous, the

loivest subsessife 5. montanum
AA. Height 3-4 in.: fls. feiv, 4-S, all

sessile or subsessile.

B. Barren rosettes 1-1% in. across:
fls. bright red 6. ilagelliforme

BB. Barren rosettes 1 in. across at

most: fls. mauve-purple 7. pumilum

Group S. Barbulata. Lvs. of the barren rosettes

strongly ciliated on the edge, and furnished with a
tuft of similar, not fleecy hairs at the ctisp. (None
in our trade.)

Group 4. Arachnoidea. Differing
from the other groups in having the

tips of the inner lvs. of the barren
rosette connected by fine fleecy threads
nice those of a spider's iveb 8. arachnoideum

Division S. Chrysantha. Fls. yellow.

A. Fls. less than 1 in. across: height
6-12 in 9. Euthenicum

AA. Fls. V/i-V/i in. across : height

S-4 in 10. grandiflorum

&UBGENDS II. DiOPOGON. Floral parts in 6's. Co-
rolla permanently bell-shaped, with ascending close

petals.

A. Petals not fimbriated: young ro-

settes not peduncled 11. Heuifelli

AA. Petals fimbriated: young rosettes

temporari ly attached to the

mother plant by a slender stalk.

B. Dvs. obovate-cuneate 12. globUerum
BB. Ia'S. oblanceolate 1.3. arenarium

1. tectdrum, Linn. Houseleek. Old-Man-and-Wo-
MAN. Fig. 2310. Height 1 ft. : rosettes 3-4 in. across : Its.

obovate-cuneate, cuspidate, l>2-2 or finally 3 in. long,

pale green, with a distinct red-brown tip an eighth to a
sixth of an inch long: panicle 5-6 in. long, 3-4 in. wide,
composed of 10-12 scorpioid branches : fls. /i-\ in.

across; petals pale red, keeled with deeper red; sta-

mens often changed to pistils; filaments bright purple.
Eu., Orient. —Var. expansum. Hort., is said to have
broader lvs. and more open rosettes.

2. calcareum, Jord. (/S. C«/(Wr)iiC!()H, Hort.). Height
under 1 ft. : barren rosettes 2 in. across ; lvs. oblauceo-
late-cuneate, very glaucous, with a distinct red-brown
tip, 1-114 in. long: panicle 3-4 in. long and broad, with
8-12 scorpioid branches: fls. ?4 in. across; petals pale
red, greenish down the keel both on the back and face.
Calcareous Alps of Dauphiny.

3. glaticum, Teuore. Height 6-9 in. : barren rosettes
2-3 in. across: lvs. oblanceolate-cuneate, less glaucous
than 5. calcareum, with only a very faint red-brown
spot at the tip: panicles 2-3 in. across: fls. 1 in. across;
petals bright red. Simplon Alps.

4. Atlanticum, Baker. Height nearly 1 ft. : barren ro-

settes 2-3 in. across: lvs. oblanceolate-cuneate, pale
green, hardly tipped red-brown: panicle 3-4 in. across:
fls. 1 in. across; petals pale red. Atlas Mts. B.M. 6055
(as S. tectorum, var. Atlanticum). — ^h& lvs. of the
flowering stem are brightly colored with red, excepting
towards the base.

^ij^^i

2311. Spiderwreb Houseleek—Sempervivum arachnoideum.

(XV..)

5. montS.num, Linn. Height 6 in. : barren rosettes
1/^-2 in. across, the new ones few, and borne on red
pilose peduncles 1-lK in. long: lvs. 60-80 in a rosette:
panicle very dense, 1^-2 in. across, the lowest fls.

nearly sessile: fls. 1-1^ in. across, bright mauve-red.
Fls. about the end of June. Alps, Pyrenees.

6. Slagellii6rme, Fisch. Height 3-4 in.: barren ro-

settes l-l/'s in. across, the new ones long-peduncled:
lvs. 40-50 in a rosette: fls. 6-8 in a dense head, all ses-

sile or nearly so, 1 in. across or more ; petals bright
red. Fls. early in -June, before any other species. Na-
tive country uncertain.

7. ptimilum, Bieb. (S. andmalum, Hort.). Height 3-
4 in. : barren rosettes at most 1 in. across, the new ones
numerous and short-peduncled : fls. 4-8, in a dense
head, all sessile or subsessile, 1 in. across

;
petals

bright mauve-purple. Fls. in middle of June. Cauca-
sus.

8. arachnoideum, Linn. Cobweb or Spider-web
Houseleek. Fig. 2311. Height 3-5 in.: barren rosettes

^-% in. across, the new ones crowded and sessile: lvs.

oblong-cuneate, pale green, the tips of nearly all. con-
nected by long, soft, white hairs : panicle dense, few-
fld.: fls. less than 1 in. across; petals bright red. Pj'-

renees to Tyrol. B.M. 68. — ^'. tonie^itdsum, C. B. Lehm.,
said to differ in having shorter, more obovate-cuneate
lvs. and flatter and more compact rosettes and a denser
web, could not be distinguished by J. G. Baker. R.H.
1860, pp. 490, 491; 1898, p. 573.

9. Euthenicum, Koch. Height 6-12 in. : barren ro-

settes lx'2 in. across, new ones few: lvs. 40-50 in a ro-

sette, slightly pubescent glandular on the faces: fls.

pale yellow, less than 1 in. across. Eastern Eu. — Rare
in cult.

10. grandifldrum, Haworth. The yellow petals are
set off by the red-purple filaments: height 3-4 in.: bar-
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ren rosettes 1-lX in. across, the new ones on stalks 1-2

in. long: Ivs pale green and pubescent all over, only
the very tip red-brown: lis. IVi-Wz in. across, yellow.
Eastern Eu., Asia Minor. B.M. 507 and 2115 (as /S. ijlo-

6ifer»»t).—The showiest of all the hardy species.

11. HeiiJfelii, Schott. Height G-8 in. : barren rosettes
1^-2 in. across, not peduncled : Ivs. 30—10 in a rosette,

obovate - cuneate, the upper third or even half tinted

bright red-brown : panicle dense, many-fid., 2%-'S in.

across : fls. an inch or less across, pale straw-yellow;
petals with 3 small cusps, not fimbriate. Aug. Mts. of
Transylvania and Greece, 5,000-6,000 ft. — One of the
latest in flower.

12. globiJerum, Linn. (S. soboliferum, Sims). Hen-
AND-CHICKENS. HousELEEK. Height 6-9 in.: barren
rosettes globose, 1-lK in. thick, the numerous young
ones attached to the parent only by a slender thread
and easily becoming detached from it and rolling about:
Ivs. 60-80 in a rosette, obovate-cuneate, the outer ones
tipped red -brown, especially on the back: fls. 1 in.

across, pale yellow; petals obscurely tricuspidate, con-

spicuously fimbriated at the edge and on the prominent
keel. Mts. of Austria. B.M. 1457.— Unless the young
rosettes are thinned out the plants are not so likely to

flower. Under the name of S. glohiferum, Linn^us
seems to have confused all the yellow-fld. hardy species
which he knew.

1.3. arenarium, Koch. Very close to S. glohiferum,
having the same height, the same globular deciduous
rosette, etc., but with narrower Ivs. and the petals

larger and more strongly fimbriated: Ivs. oblanceolate:
fls. \-\% in. across; petals pale yellow, distinctly tri-

cuspidate, with a linear end tooth, strongly fimbriated
at the edge and less so on the prominent keel. Tyrol.
Gn. 49, p.~ 220.

R, rupestris is advertised by one American dealer, but it

seems to be unknown to botanists. ^y^ jyj^

SENEBlfiRA (after Joji. Senebier, a naturalist of

Geneva). Crnciferw. About 6 species of procumbent
annual or biennial herbs from the temperate regions of
Europe and Asia, and Australia, with alternate, entire

or pinnately cut Ivs. and small white or rarely purple
fls., in short, axillary racemes: sepals short, spread-
ing, equal at the base; stamens free; siliques in pairs,

small, laterally compressed; valves 1-seeded, indehis-
cent.

pinnatifida, DC. A common weed in many parts of
the world and sometimes used as a pot-herb in foreign
countries: plant }4-\ ft. high: Ivs. pinnately lobed:
fis. white, small, numerous p^ -^r^ Barclay.

SENECA SNAKEROOT. Poli/gala Senega.

SENECIO (Latin name for plants of this genus, ulti-

mately from senex, "old man"; said to be in allusion
to the hoary pappus). Compdsitee. Gkoundsel. The
largest genus of plants, comprising some 1,200 species
in all parts of the world. A genus comprising so many
members and being so widely distributed is necessarily
variable and therefore practically impossible of defini-

tion. A distinguishing mark of the Senecios lies in the
character of the involucre, — scales in oiae series, and
usually reinforced at the base by a I'ow of shorter scales
that give the head the appearance of having a small
calyx. The heads are usually radiate, the ray-florets
being pistillate and fertile; but sometimes the rays are
absent and then the head is homogamous (florets ail of
one kind, i. e., perfect). The disk-florets are tubular
and 5-toothed. The torus or receptacle is usually naked.
The akenes are mostly terete and ribbed; pappus of
soft whitish, often copious bristles. According to Gray,
"minute short hairs or papillae on the akenes of most
species swell and emit a pair of spiral threads when
wetted. Before wetting, the akenes may be really or
apparently glaijrous, and after wetting become canes-
cent." Most of the Senecios are yellow-rayed. Of the
vast number of species, very few have gained promi-
nence as cultivated subjects. If we omit the greenhouse
Cineraria (which is technically a Senecio as imderstood
bv Bentham & Hooker), the most popular species are

the Farfugimn grande (properly Senecio Kampferi) of
florists, <S'. mikanioides or German ivy, ^fe'. elegans or
purple ragwort, and S. Cineraria, one of the plants
commonly known as dusty miller. Various other plants
are known as dusty miller, and one of them (Fig. 2312)
is sometimes confounded with Senecio Cineraria.
AH other species are of very minor importance to the

horticulturist. Of the 60 or more species native to the

2312. Artemisia Stelleriana, one of the Dusty Millers some-

times confused with Senecio Cineraria. See Fig. 2315.

United States and Canada, about a half dozen have been
offered bj' dealers in native plants, but they are practi-

cally unknown horticulturally. Most of the species are
wholly herbaceous, but in South Africa and South
America many species are shrul)by. Some species are

even arborescent; others are climbers. In South Africa
and the Canaries is a set that has been separated as

Kleinia, distinguished mostly by its habit, being for
the most part fleshy shrubs or herbs, with terete or an-
gular stems and whitish or pale yellow rayless flowers.

Species of this group are sometimes seen in collections

of succulents, but they are little known outside of

botanic gardens. S. vulgaris, Linn., from Eiirope, is a
common annual weed in various parts of this country.
To Senecio belong the genera known to gardeners as

Erythrochfete, Farfugium, Jacobiea, Kleinia, Ligularia.

Cineraria is also a Senecio, lout the florist's Cineraria
is described under that name in Vol. I of this work.
Bentham & Hooker refer to Senecio the genus Gacalia,

which is kept distinct by American botanists. Hoff-
mann (in Engler & Prantl's Natiirlichen Pflanzenfa-
milien) refers the garden genus Emilia to Senecio, but
keeps Ligularia (including Farfugium) and Cineraria
distinct. For ^5. concliifolins, see I)niilia.

Since Senecios afford both greenhouse and hardy
border plants, it is impossible to give general cultural

directions. The species are not difficult to manage,
however, and most of them propagate readily by means
of greenwood cuttings and seeds; the hardy species

may be divided.
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INDEX.

acanthifalius , 9. Dongl-isii, 17. lugens, 13.

albus, 5. elegiins, 5. miicroglossus, 8.

AnteupUorbmm, 1. ereetus, 5. viaculatuiti, 2.

ju-geuteiis, 2. Ei->ifliroi'lui't(\ 3. tnaritiina, 9.

articuljitus, 1. ex;il(;itns, i:!. mikanioitles, 7.

aureo-maeulatus, 2. Fuif/n/iiiin, 2. palmatifida, 3.

aureo - mcirginatus, I'astigiatus, 1 j. Palmei-i, 10.

9. prande, 2. Petasitis, 11.

aureus. 14. Jacobcea, 5. puleher. G.

Bolanderi, 16. Japonlca, 3. purpureas, 5.

candidissimus, 9. Japouieus, 3. scandens, 7.

Cineraria, 9. lv:«rapt'en, 2. spinulosa, 1.

Doria, 12. Ligularia, 2, 3. suspensa, 1.

cruentus. 4.

A. Stem fleshy, with jointed and swol-

len branches : heads rayless 1. articulatus

AA. Stem not fleshy.

B. Scales of involucre somewhat
overlappinti and appearing as

if ^-ranked: stigma rounded,
the style-branches hairy:
plants grown, for foliage.
(Iiigularia, Farfugium.) 2. Kaempferi

3. Japonicus
BB. Scales of invohtere usually

strictly 1- s eriate: stigma
short, the style-branches hairy
only at the tip.

c. Flowers purple [there are
white garden forms).

D. ljt)S. large and palmately
veined: lobes shallow or
none 4. cruentus

DD. Lvs. medium, elongate,
pinnate - veined or pin-
nate 5. elegans

G. puleher
CC. Flowers yellow.

D. Plant climbing 7. mikanioides
8. macroglossus

DD. Plant not climbing ,iisually
less than 2 ft. high.

E. Herbage white-tomentose
throughout 9. Cineraria

10. Palmeri
EE. Herbage green or at most

only grayish, not
white-tomentose.

F. Lvs. large, palmately
veined 11. Petasitis

FP. Lvs. oval-oblong and
dentate, the cauline
ones decurrent 12. Doria

PPF. Lvs. small or ordi-
nary, pinnately
veined or divided.

( Native American
species, as charac-
terised by Gray.).. .13. lugens

14. aureus
15. fastigiatus
1(). Bolanderi
17. Douglasii

1. articulatus, Sch. (Klelnia artietilcita. Haw.).
Candle Plant. Plant branching, glabrous and fleshy,
1-2 ft. high, the branches swollen at intervals : lvs. flat

and fleshy, petiolate, laciniate or runcinate, with acu-
minate lobes; heads discoid and all the florets perfect,
white, in small corymbs on naked peduncles: akenes
downy. S. Afr.— Perhaps the commonest Kleinia in
cultivation, being grown with coolhonse succulents.
S. (Kleinia) Anteuphorbium, Sch., is sometimes seen
in collections, although it is not known to be in the
American trade. It is a glabrous shrub 3-4 ft. high,
with fleshy stems constricted at the Joints, small, erect,

fleshy, entire lvs. that are decurrent on the stem, and
solitary cylindrie yellow-fld. heads (with rose tinge) an
inch long. B.M. ()099. According to J, D. Hooker, this
plant "is one of the oldest Cape plants in cultivation,
having, according to Dodonfeus, been brought to Europe
in 1570, and cultivated in England in Gerard's garden
in 1596. * * * The name Anteuphorbium was given

because of its being a reputed antidote against the
acrid i)ois<»u of the Cape Euphorbium." Tlie names
KU'inin spinulosa and K. suspensa have appeared in

the American trade, but they are unidentifiable.

2. Ktempferi, DC. (Liguliiria Kcempferi, Sieb. &
Zucc. L. Fnrfiigium, C. Koch. Farfiigium Kcempferi,
Benth.). Rhizomatons perennial sending up many lvs.

on slender, flocculent-woolly petioles : lvs. large (often
0-10 in. across), orbicular to nearly reniform, cordate at

base, angular-toothed, green: fl. -stems 1-2 ft. tall, floc-

culent-woolly, branched, with only small, bract-like lvs.:

heads large, with light yellow rays spreading ^14-2 in.

across: pappus white and copious. Japan. B.M. 5302.

— Var. aureo-maculatus, Hort. (Farfugium grunde,
Lindl. F. maciil&tum, Hort.). Leopard Plant. Fig.
2313. Differs in having the lvs. blotched with yellow or
white and sometimes with light rose. The variety «nreo-
maculatus is the only form in general cultivation. It

was introduced to England in 185G "from the garden of
a mandarin in the north of China" by Fortune. Twenty
years ago this was a common plant in conservatories
and window-gardens, but of late years it has been ne-
glected. It is, however, a most worthy plant, not only
for the house but for bedding in the open in shady
places. The plant is hardy as far north as Washington
when set permanently in the open. One form has yel-

low-spotted lvs. (the commoner) and another has white-
spotted lvs. Another form (var. argenteus) has lvs.

glaucous-green edged with creamy white. Easily propa-
gated by division.

3. Jap6nicus, Sch. {Liguldria Japdnica, Less. Fry-
throchw.te palmatifida, Sieb. & Zucc. ) . Strong perennial
herb, growing 5 ft. high (said to reach 15 ft. in southern
•Japan), and grown for its massive foliage effect : radical

lvs. very large, 1 ft. or more across, deeply palmately
cut into 7-11 narrow lobed and notched divisions: fl.-

stems branched, bearing heads on rather long, naked
stems: rays orange, spreading, 3 in. from tip to tip.

Japan. Gn. 22, p. 139. — Intr. into this country about
twelve to fifteen years ago. It is a bold plant, hardy in

New York,- and well adapted to planting where strong
foliage effects are desired, provided the place is moist.

4. cruentus, DC. {Cineraria crnenta. Mass.). Low
short - stemmed perennial, floccose -woolly : lvs. large,

2313. Leopard Plant, or Farfugium—Senecio Ksempferi.

var. aureo-maculatus (X /c).

cordate-ovate to cordate-triangular, angled or tmdulate
and sinuate -toothed, rather long - stalked : fls. purple-
red. Canary Isl.—The supposed parent of the florists'

Cinerarias, for discussion of which see p. 318, Vol. I.
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3. ^legans, Linn. (S. purpiirens, Hort. Jacobvea ile-

</(! 11 s, Moench). Purple Ragwort. Annual, viscid-pu-
bescent, erect or diffuse, 1-2 ft. : Ivs. various, mostly
oblong in outline, pinnate, lobed or toothed, the sinuses
mostly broad and rounded, clasping at the base: heads
in loose corymbs, the rays purple, disk-fls. yellow. S.
Afr. B.M. 238. -Var. er^ctus, Harvev. Stem slender

^^
2314, Senecio mikaiiioides, usually called German Ivy.

but erect, the Ivs. pinnate or 2-pinnatifld. Senecio ele-

gants is an old garden plant. A common form of it has
double fls. Var. albus, Hort., has white fls.

6. piilcher. Hook, & Arn. Robust, 2-4 ft., white-cob-
webby, the stem simple or nearly so and scarcely leafy:
Ivs. long (4-10 in.), oblong-lanceolate, thick, shallow-
lobed and crenate-toothed: heads 2-3 in. across, with
many long, red-purple rays and a yellow disk. Uruguay
and Argentina. B.M. 5959. R.H. 1877, p. 94; 1896, p. 329.
Gn. 49, p. 122. G.M. 40:745.-A very bold species, with
striking erect habit and large fls. in summer. Perennial,
although it has been described as annual. In protected
place.s and well-drained soils, it is hardy in southern
New England.

7. mikanioides, Otto(S. sca')((!e)is,DC.). German Ivy.
Fig. 2314. Slender and glabrous, tall-twining: Ivs. ovate
or deltoid-ovate in outline, mostly with a deep basal
sinus, sharply 5-7-angled or angle-lobed: head small,
discoid, yellow, in close clusters on axillary and termi-
nal branches. S. Afr. — Very common conservatory and
window-garden plant, easily propagated by cuttings.

8. macrogldssus, DC. Lvs. mostly hastate, often with
acuminate basal lobes, but various in shape: heads only
1-3 together, and bearing yellow rays. S. Afr.

9. Ciner§,rla, DC. (Ohieriiria mariHma,'hixm. SenS-
cio acunthifblius, Hort.). Fig. 2315. Perennial, 2 ft.

or less tall, branching from the base, very white-woolly
throughout: lvs. pinnatifld, with oblong and obtuse seg-
ments: heads small, yellow, in small, compact corymbs,
rayless. Europe. P.M. 1872:52. — Var. candidissimus,
Hort., has very white foliage. Var. aureo-marglnatus,
Hort. , has lvs. bordered with orange-yellow. S. Cine-
raria is an old-fashioned garden plant, sometimes
known as Dusty Miller; the commoner Dusty Miller is

I/ychnis Coronaria., and another one is Artemisia Stel-
leriana (Fig. 2312).

10. PAImeri, Gray. Densely white-tomentose all over,
branching, 1-2 ft., perennial: lvs. oblong- lanceolate,
slightly toothed, narrowed into a petiole : heads few,
with yellow rays, about 1 in. in diam., in a corymb.
Guadalupe Isl., Lower Calif.— Intr. by Franceschi,
Santa Barbara.

11. Petaaitis, DC. {Cinerdria Petaslfls, Sims). Pig.
2316. Robust perennial, 2-3 ft. tall, gray-floccose on the
young parts, Ijranching: lvs. both radical and cauline,
6-10 in. across, long-stalked, cordate-ovate-orbicular,
strongly several nerved, shallowly many-lobed, dull
green above but gray-tomentose beneath : heads in a
long open panicle, the cylindrical involucre % in. high,

SEQUOIA

the few rays light-yellow. S. Amer. B.M. 1536.—

A

striking plant for winter decoration, the star-like fls.

(or heads) being produced in great abundance ; now
becoming disseminated in this country.

12. Ddria, Linn. Erect, 3-4 ft. : radical lvs. oval-ob-
long, dentate, somewhat glaucous, stalked

; stem-lvs.
oblong - lanceolate, sessile and somewhat decurrent :

heads yellow, with 5 or 6 rays. Eur. Hardy perennial.

13. Itigens, Rich. Perennial : floceose-woolly when
young but becoming nearly or quite glabrous, 6-24 in.
tall, the stem practically naked above: lvs. spatulate to
oval or oblong, repand-denticulate: rays 10 or 12, yel-
low, conspicuous. Western U. S. in the mountains and
to Alaska. — Var. exaltatus, Gray, has been offered: 1-3
or i ft. tall: lvs. thickish, louger-petioled, abrupt or
subcordate at base.

14. ailreus, Linn. Perennial: an exceedingly variable
and cosmopolitan group, by some authors split into sev-
eral species, some glabrous, 1-2 ft. tall: lvs. mostly
rounded and undivided, the cauline ones lanceolate and
pinnatifld or laciniate: heads many, J^-J< in. high, with
8-12 conspicuous yellow rays. Moist places, nearly
throughout the U. S.

15. iastigiatus, Nutt. Perennial: mostly pubescent,
the stem strict and simple and 1-2 ft. high : lvs. all

entire or very nearly so, lanceolate or spatulate-lanceo-
late, obtuse: heads %-% in. high, with conspicuous
yellow rays. Idaho, Oregon, Washington.

16. BolAnderi, Gray. Perennial : glabrous or soon be-
coming so, the stems weak and slender and 6-30 in. tall:

lvs. thin, palmately 5-9-lobed or incised, or the stem-
lvs. pinnately divided: heads several, ^s-'a in. high,
with 5-8 rather long yellow rays. California," Oregon.

17. Doiiglasii, DC. Fig. 2317. Woody or even shrubby
at base, with many stems, 2-3 ft. tall, with the aspect of
an aster: lvs. small and linear, or the lower ones pin-
nately parted into filiform divisions : heads numerous,
%-yi in. high, with 8-18 conspicuous yellow rays.
Nebr., W. L H. B.

SENNA. See Cassia.

SENNA, BLADDEK. Colutea.

SENSITIVE BRIER. See Scliranlcia.

SENSITIVE FERN. Onoelea sensibiUs.

SENSITIVE PLANT. Mimosa piidica.

^-iv

i-if^i-

2315. Senecio Cineraria.

One of the plants known as Dusty Miller.

SEQUOIA (after Sequoyah, otherwise George Guess,
a Cherokee half-breed of Georgia, about 1770-1843, in-

ventor of the Cherokee alphabet). Con'tferfe. Big
Trees of California. Redwood. Tall, massive, often
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gigantic forest trees, with trunks usually heavily but-
tressed at base, covered with thick, fibrous bark, deeply
and widely lobed; heartwood dark red, soft, durable,
straight-grained; sapwood very thin and nearly white:
Ivs. persistent, alternate, often dimorphic (especially on
young trees) : tis. naked, monoecious, solitary, the stami-
nate terminal or axillary ; stamens numerous : cones
maturing in one season. Once widely distributed in
several species throughout the interior of North America
and parts of Europe, but now limited to two species,

which are confined to the mountains of California.

The wood of ,9. sempervireus at present forms the
bulk of the redwood lumber in the trade, and is used
on the Pacific coast wherever a light, durable, easily

worked material is desired. Most wooden buildings are
constructed with this lumber in California, and it is

sometimes exported to Europe to be employed as a sub-
stitute for red cedar in the manufacture of lead-pencils.
Logs with a curly grain are highly prized by cabinet-
makers, from whom they have received the name "curly
I'edwood."
The wood of S. gigantea resembles that of S. semper-

vireus, but is coarser-grained and lighter (in weight),
and is therefore not adapted to as wide use as the latter.

It is very durable in contact with the soil, however, and
is widely used for coarser construction work, ties, fence-
posts, vineyard stakes, shingles, and the like.

As an ornamental subject, S. seniperrirens will be
valuable wherever it is hardy. It is rather insistent
upon a cool, moist, foggy climate, however, and is in
this respect inferior to the other species, although a va-
riety known as S. sempervireus, var. glauca, is reported
to be doing well in southern California.

S. (jiciiintea has been more widely planted in the East
and in Europe, and in sheltered locations hris maintained
itself for a number of years. The most notable exam-
ples are those in the Ellwanger & Barry grounds, at

Rochester, N. Y., which are now about 40 yrs. old, 30
ft. high and 12 in. in diameter at base of trunks. When
seen in the winter of 1900-1, however, these trees were
beginning to show the effects of the rigorous climate by
their dead and dying tops. This species is far more

to dislike heavy soils, and to thrive best when planted in
deep sandy loam. Both are easily propagated from seed,
which sprout readily in a few weeks.

2316. Senecio Petasitis(X Ys).

hardy than S. scmpervirens, and even in the dry climate
of southern California is reported to be doing very well.
A weeping variety known as S. pendula is advertised,
which originated some years ago in European nurseries,
and is described as having "all pendulous branches,
closely pressed against the stem." Both species are said

2317. Senecio Douglasii (X M).

A. Li'S. dlmorpliie, usualjg 2-ranlieil: huds scaly.

sempSrvirens, Endl. California Redwood. Fig.
2318. Tree, 200-400 ft. and more high, with a slightly
tapering trunk, 10-20 and sometimes 25 ft. in diam., and
often clear of branches for over 100 ft.: branchlets and
Ivs. distiehously spreading, the latter persistent for two
or three years and sometimes dimorphic on the same
bi'auch, the larger K-M in. long, the smaller scale-like:

cone oblong, %-l in. long, K in. broad, and persistent
after opening and discharging the seed. Confined to
northern and central Coast Ranges of California on
slopes exposed to sea influences. S.S. 10:535. — When
cut, or from fallen stems, it throws up many vigorous
long-lived shoots, often producing merchantable trees.

AA. Lfvs. seldom or not af all dimorphic, not 2-ranhed,
often imbricate: buds nalwd,

gigantea, Decne. [S, Wellington ia, Seemann). Cali-
fornia Big Tree. Fig. 2319. Tree, 200-350 ft. high,
with heavy massive trunks, sometimes 20-30 ft. in

diam. and often clear of branches for over 150 ft. : bark
of old trees fi-om 1-2 ft. thick; branchlets hardly dis-

tiehously arranged, pendulous, cord-like, forming rather
tangled masses: Ivs. Ys to 'ii in. and sometimes Y^ in.

long on stout shoots, and usually closely appressed and
scale-like: cone ovate-oblong, 2-3K in. long, 1-2K in.

thick, opening only slightly, retaining its original fonu
even when dry, and persistent. Western slopes of Sierra
Nevada. S.S. 10:536. Arnold V. Stubenrauch.

Taxodium was the group in which Sequoia semper-
virens was at first placed by Lambert from the speci-

mens obtained by Menzies in 1795, and it remained
there until 1847, when Endlicher established Sequoia
for its reception. The type-species of Taxodium is T.

distieliitvi, the deciduous cypress. Like nearly all tax-

ads, the deciduous cypress has a very ancient relation-

ship among fossil trees; it once grew on a large part of
western Europe and portions of England. Forms of

Sequoia, whose ancient history constitutes one of the
most interesting chapters in fossil botany, once grew in

immense forests in Europe, Asia and North America.
The first fossil remains occur in the lower chalk-forma-
tions and increase in extent to the tertiary strata, in

which they are numerous. In miocene times, fossil Se-
quoias extended "from the Hebrides to the Steppe of

Kirghis." Asa Gray and others have told the story of

the rise and fall of this great and strong family of coni-

fers, once as powerful as any tree-group in the world,
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2318.

Sequoia sempervirens i

iXVs.)

but cut off, swept away and destroj'ed by the glacial age
until only the local conditions prevailing in the Coast
Range and Sierras of California preserved the two re-

maining species to the present time. According to

Gray, S. Langsdorfii, the Sequoia which is found in
the miocene in Europe, appears in the miocene of
Alaska, Greenland, Spitzbergen and Iceland, and it

much resembles S.
sempervirens. An-
other fossil species,

S, Stem berga, found
in Greenland, seems
to have been the an-
cient representative
of S. gigantea. Ac-
cording to the investi-
gations of the United
States Geological Department, the wood
of the Arizona petrified forest is that of

a species of Sequoia, whose wood went
down under a primeval sea, was covered
with sandstone, and rose again into the
•present continent. If one asks how long
ago these things happened, the geologist an-
swers, "Blillions of years." And it is the same
in regard to the period when Sequoias grew in
Cireenland, Siberia and Great Britain. We can
measure that period only by vast and indefinite
epochs. But the value and intei-est of the Se-
quoias are greatly increased by a consideration of
their place as the last modern survivors of so
powerful an ancient family.
At the present time the Coast Redwood occupies only

a narrow belt of country near the ocean, nor is it con-
tinuous even there; the Giant Redwood, or California
Big Tree, exists only in a few small and isolated groves,
covering in all less than fifty square miles along the
western side of the Sierra Nevada range. Compared
with the enormous territory once occupied by species of
Sequoias, the modern representatives of this ancient
and honorable family are reduced to a very small area.
The first known of the Sequoias, and much the more

valuable species, economically speaking, was S. semper-
virens, the Coast Redwood of California. This is one of
the most important timber trees of the world, and its

forests, comparatively limited in area, have yielded and
are yielding the most easily obtained, the most durable
and most profitable fencing and building lumber of the
Pacific coast. The reproductive powers of the tree are
enormous ; no other known conifer so persistently
sprouts from the stump, so rapidly makes new forest,

or so well resists fire. Biit it does not thrive farther
inland than the limits of the sea-fog, and a large part
of the original area covered by this noble tree has been
denuded by successive fires and destructive lumbering
methods. Small Redwood forests occur in Monterey
county, but the most southern forests of commercial
importance are in Santa Cruz. The belt, broken by the
Bay of San Francisco, extends north through Marin,
Sonoma, Mendocino, Humboldt and Del Norte to the
southern borders of Oregon. The real Redwood forests
are all contained within a strip of coast lands 500 miles
long and rarely more than 20 or 25 miles wide. The
actual bodies of Redwood within this region are merely
a chain of isolated groups separated by clearings or by
large areas on which Redwoods never grew. A small
grove, now practically destroj'ed, existed fifty years ago
on the east side of the Bay of San Francisco, in Ala-
meda county. Well-borers have found Redwood logs in

a perfect state of preservation in various parts of the
Coast Range far south of where the tree now grows,
even to Los Angeles and San Diego, showing that in

some former period of greater rainfall and more sea-fog,
Redwood forests extended nuich farther along the coast.

The climate where the Redwood thrives is compara-
tively equable, marked by cool summer winds from the
southwest. The tree delights in rich, sheltered moun-
tain valleys and fertile slopes, in dripping fogs and in
heavy winter rains. Going east from the ocean, in the
Redwood region, one suddenly comes to the top of a
ridge, to overlook oaks and pines, and at once reaches
the plainly marked edge of the Sequoia sempervirens
forest.

While S. sempervirens is sometimes called second in
size among the giant conifers of the Pacific coast, the
tallest tree yet authentically measured was 340 ft. high,
exceeding in height the tallest of the Sierra species, and
ic is probable that trees exist which rise to nearly 400 ft.

and so deserve to take the first place among the conifers.
Many trees of 20 and even 22 ft. in diameter at five feet
from the ground, and from 300 to 325 ft. in height, are
still standing in the Redwood forests. The finest groves
of Redwoods contain many specimens that range from
150 to 250 ft. or more in height and have a diameter of
from 12 to IS ft. In such forests the trunks rise in clear,
red-brown shafts to a height of from 75 to 150 ft. before
they branch; they stand so close that the masses of
timber that exist on each acre are greater than are
found in any other known forest, and tiirough their far-
distant tops the sun seldom reaches the warm, sheltered
soil of the great Coast Range Canons. With proper
management, under the principles of scientific forestry,
the Redwood region as it exists to-day could be main-
tained, and its future yield greatly increased, but other-
wise in forty or fifty years the commercial value of the
entire area will be practically destroyed. The state of
California has this year (1901) appropriated $250,000 for
the purchase of the large Redwood forest of the "Big
Basin" in Santa Cruz county, and a commission is now
arranging to create a State Redwood Park there.
Sequoia sempervirens was discovered by Archibald

Menzies in 1795, rediscovered by David Douglas in 1831,

and soon after by Dr. Coulter. It was introduced to

European gardens by Hartweg about 1847. Both Douglas
and Hartweg were sent out by the Royal Horticultiiral
Society of London. S. sempervirens yar. adpressa (Car-
ri^re) is a smaller tree than the type form, Avith creamy
white younger leaves and more glaucescent older leaves.
It is called in California the "White Redwood " and the
"Silver-leaf Redwood." Other horticultural varieties in
cultivation are known as Sempervirens gracilis, S. taxi-

folia, S. picta, S. albo-spica and S.glanca. The golden
forms found in many other conifers occasionally appear,
but cannot yet be called fixed. No really dwarf Red-
wood is yet extant. Larger-leaved or more compact
forms can be selected from the forest, and the tree re-

sponds easily to selection and culture. It thrives in

gardens in the Sacramento valley, in the Sierra foot-

hills and in many parts of southern California, so that
its range for ornamental uses can be greatly extended
on the Pacific coast. It has been largely planted in
Europe, particularly in English parks, and, as was to

have been expected, does best in well-drained rich soil

near the ocean but sheltered from cold winds.
Endlicher's Sequoia gigantea (the S. Washhigtonia

of Sudworth and the S. Wellingtonia of Seemann and of

2319, Sequoia gifrantea (X /

Sargent) is undoubtedly one of the rarest of all living

species of ti'ees, and one of the most easily visited and
studied. It is the best living representative of a geologic

age long passed away. Besides this, it is the most im-
pressive and noble of all known trees. But nearly all

of the small remaining group of Big Trees except the
Mariposa groves are owned bj'' private individuals and
a*re being cut down or may at some future time be de-
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stroyed. The famous Calaveras grove, which is liis-

torieally and scientiflcally of the most interest of any
Big Tree group, was in 1899 bouglit by a lumberman
who expects to convert the trees into timber unless he
"gets his price" from the state of California, the gen-

eral government or some public-spirited association.

Some fine Sequoias are in the Sequoia and General
Grant national parks, but private timber claims hold

many of the best trees here, and sawmills are now at

work in this region.
The resistance offered by this wonderful species to

Are, old age and decay is unique, but it reproduces
itself with extreme difliculty. The seeds, even imder
favorable circumstances, have a very low vitality, and
one seldom finds a single young tree in the Sequoia
giganiea groves, excepting o]i the south fork of the
Kaweah and on the branches of Tule river. The pres-

ervation of these magnificent trees is a matter of the
utmost interest, especially to Americans. Some of them
appear, from an exainiiiation of the stumps, to have
lived not less than 4,000 years. Mnir estimates the age
of some living trees at 5,000 years; one observed by
Asa Gray, 24 feet in diameter, was about 1,600 years old.

There is an extensive and rapidly increasing literature

of the Sequoias not only in English, but in other
languages.
The present condition (1901) of the nomenclature of

the famous California "Big Tree" is unfortunate. Ac-
cording to a strict interpretation of the Rochester Code,
Decaisne's name, S. gigantea, must be discarded, be-

cause in 1847 Endlicher named the Coast Redwood
Sequoia gigantea, thus preventing that term from use
again in the same genus. This being admitted, botan-
ists would certainly have to take Seemann's S. Welling-
tonia (185.5), were it not for Dr. Winslow's suggestion
in 1854 that "if the tree is a Taxodium let it be Taxodium
Washingfonianu7n; if a new genus, Wasliingfoviana
Californica." This appeared in the "California Parmer,"
and is open to the criticism that it lacked technical pro-

cedure in description. It is only upon Dr. Winslow's
letter to the "California Farmer" that Sudworth and
others base their Sequoia Wasliingtoniana. Rejecting
this, Sargent and most continental authorities prefer ;t).

Wellingtonia. The retention of 5. gigantea, however,
by an exception to the Rochester rules, would seem to

involve fewer difficulties than the acceptance of either

of the newer names. Charles Howakd Shinn.

SEKADELLA. See SerracieUa

.

SEKAPIAS (ancient name of an orchid derived from
Serapis, an Egyptian divinity). OrcJiiddcece. Terres-
trial herbs with the habit of Orchis. Pour or 5 species
are known from the Mediterranean region. Sepals con-
nivent in the form of a helmet; petals included, small;
labellum not spurred, with erect lateral lobes and a
larger undivided middle lobe; poUinia with a common
viscid disk; rostellum laterally compressed. The fol-

lowing species are among the best known.
Keep the plants partially dry during winter months.

Give plenty of water when in vigorous grovrth. Pot
them in leaf-mold, loam and sand.

Lingua, Linn. Stem erect, up to 1 ft. high, bearing
several narrow, acute Ivs.: sepals lanceolate, green-
ish or ptirplish; labellum much longer; lateral lobes
rounded, erect, middle lobe oblong-lanceolate, acumi-
nate, smooth, red. Mediterranean region. B.M. 5868, B.

cordigera, Linn. Resembles the preceding species in

habit: labellum brownish red, middle lobe ovate, acumi-
nate, subcordate at the base, pilose. Mediterranean
region. B.M. 5868, A. R.H. 1892:390. G.C. II. 20:.341.

S.elo7igata,Jiort. Brown; liplarge; littleknown to botanists.

Heinrich Hasselbking and Wm. Mathews.

SERENffiA (after Sereno Watson, distinguished
American botanist). Also written 5ereHoa. Pahnticece.
Low, spineless, cespitose palm with creeping branched
caudex clothed with the fibrous bases of the leaf-sheaths

:

Ivs. terminal, orbicular, coriaceous, deeply plicate-multi-

fld, glaucous beneath, with narrow bifid infolded seg-
ments; rachisnone; lignle short; petiole plano-convex,
dentate on the margins: spadix long, tomen'tose, the

flexuous rachis covered with deeply obliquely fissured,
tubular sheaths, the spreading branches branched, the
alternate branchlets very slender: spathesmany, sheath-
ing the peduncle: bractlets minute: fls. white: fr. ovoid,
black, an inch long. Species 2. Florida to S. Carolina,

aerruiata. Hook. f. Saw Palmetto. Fig. 2320. Stem
creeping, branching, 4-8 ft. long: Ivs. 2-4 ft., circular in

outline, fan - shaped, shorter than the slender, spiny-
edged petiole; segments slightly cleft at the apex, with-
out thread-like filaments; spadix densely tomentose,
shorter than the Ivs.: drupe black, %-% in. long.

2320. A Florida scene, with Serensea serrulata in fore-

ground and Palmettoes in the backeround.

arbor^scens, Sarg. Tree, 30^0 ft. high, with 1 or
several stems ; Ivs. semiorbicular, truncate at base,
yellowish green above, bluish green below, 2x2 ft.,

divided nearly to the base into narrow linear-lanceo-
late lobes. — Discovered by P. W. Reasoner in 1887.

First described 1899. Differs from above in arborescent
habit, more elongated spadix, much smaller fls. and
smaller, globose fruit and seeds. Southwestern Fla.

Jaked G. Smith.

The Saw Palmetto is the native creeping fan-leaved
palm. Those who are clearing land in Florida con-
sider it a nuisance. It is, however, of great interest to
northern tourists, many of whom like to take home a
small Florida palm in a pot or tub. This species does
very well in pots, though it is of slow growth. Relatively
speaking, it is very hardy, as it will stand a tempera-
ture of 10° F. The leaves of the Saw Palmetto, both
fresh and dried, are sent north in great quantities for
Christmas' decoration. The "crowns" are also largely
used for the same purpose and deserve a greater popu-
larity. Crowns are whole tops cut off; they have no
roots, and only a part of the stem. They give the effect

of the whole plant and are therefore much more desir-

able for some purposes than single leaves. They will

last for weeks, if kept moist, in the shade and free from
drafts. Crowns 3-5 ft. high are considerably used for
large decorations at Christmas, Palm Sunday and Easter.

E. N. Eeasoneb.

In clearing the land for the writer's garden one large
clump of the Saw Palmetto was purposely retained. At
present it makes a striking appearance, somewhat weird
and grotesque. The fertilizer which the plant received
has improved it wonderfully. Good specimens attain a
height of about 8 feet. There is a variety showing a
glaucous tone which grows near the coast and which is

very beautiful. It seems to be difficult to transplant.
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Clumps of Saw Palmettos often consist of 10 to 20
low stems and end in hundreds of widespread, many-
fingered leaves. They are the hiding-place of many
small birds, rabbits and even rattlesnakes.

H, Nehrling.
SERENOA. See Seremea.

SEKICOCAEPUS {Greek, silk-en fruit). CompdsiUv.
A genus of 5 species of perennial herbs from north-
western United States closely allied to Aster and scarcely
distinguishable from the section Biotia of that genus.
The akenes are not so strongly compressed as in Aster.
Tlie flower-heads have white rays and pale yellow disks
which sometimes become purplish. S. rigidis, Lindl.,
was offered in 1881 in the eastern states by western col-

lectors, but it is doubtful if any member of the genus is

in cultivation.

SERISSA (from the Indian name). Ruhihcem. A
single species from southeastern Asia, a tender shrub
of moderate growth with small, opposite, nearly sessile

Ivs. and rather small, jasmine-like white fls. which are
sessile in the leaf -axils or terminal : corolla funnel-
shaped, 4-6-lobed, the lobes 3-lobed; stamens inserted
on the corolla-tube; style shortly 2-cleft: fr. subglo-
bose, 2-celled, 2-seeded.

fcetida. Lam. {S. Japdnica, Thunb.). The young Ivs.

are ill-snielling if crushed. Summer. B.M. 361. — Of-
fered by importers of Japanese plants. Var. varieg^ta
has yellow-margined Ivs. Offered in 1895 by Pitcher &
Manda. P. -^^ Barclay.

SERPENT GOURD. See Trichosanthes.

SERRABELLA is an annual leguminous plant which
is valuable as a fodder plant on dry and sandy sterile

soils. It may be used for pasture or for hay. It is

sometimes cut twice in a season. Sometimes it is sown
with winter rye. The plant is figured in Bulletin 2,

Div. of Agrostology, U. S. Dept. Agric, where Jared
G. Smith says: "At the Pennsylvania station the yield
from two cuttings was ll^g tons of green forage. It

does not require lime, and is often used as a green ma-
nure to bring xip the value of sterile fields. The for-

age, which is much relished by cattle and sheep, has
about the same feeding value as red clover."

The scientific name of Serradella is OruWiopus safi-

vus. The generic name means "bird's foot," referring
to the clusters of long, claw-like pods. The genus con-
tains about 7 species of slender, low-growing annuals
with pink, white or yellow fls. which are too minute to

have any horticultural value. Lvs. odd-pinnate; Ifts.

numerous. "W. M.

SERVICE-BERRY is Amelanchier

SERVICE-TREE. See Sorhus.

SESAME. See Seaamnm.

SESAMUM (Greek name taken by Hippocrates from
the Arabic). Fedaliiifew. A genus of annual herbs
from India and Egypt, allied to Martynia, with solitary,

axillary flowers. The only species of importance is

*S'. Indicum, which has been extensively cult, in Asia
and Africa from ancient times. The seeds are sold in
America imder the name of Bene. They yield about
half their weight of oil-of- sesame (known also as
benne-, gingili-, or teel-oil), which is odorless and does
not easily become rancid. This oil is universally used
in India for cooking and anointing. Large quantities of
oil and seed are imported from India to Europe for tlie

manufacture of soap and adulteration of olive-oil. Also
cult, in northern states as a medicinal herb, the muci-
laginous leaves being used in dysentery and diarrhoea
of children. The oil of Sesamum, however, which is

expressed from the seeds is in large doses a laxative.

Indicum, Linn. {S. orientdle, Linn.). Lvs. variable,
3-5 in. long, oblong or lanceolate, the lower often 3-

lobed or parted: corolla pale rose or white, 1 in. long,
tubular, 5-cleft, the 2 lobes of the upper lip shorter.

July. B M. 1688. — White- and black-seeded varieties
have been known for at least two centuries. Runs wild
in the extreme South. ^ jj;

SETARIA (sef«, a bristle; referring to the bristles be-
low the spikelets). Gramlnece. Hackel places the num-
ber of species at 10,butScribner and Merrill describe 28
species from North America alone (under the genus name
Chsetochloa). Warmer countries of the world. Includes
several weedy species, the foxtail grasses, S. glauca, S.
viridis, and others, and the foxtail millets. The culture
of Millet dates from prehistoric times. At present it is

raised extensively in parts of Asia as a food plant. In
the United States, Millet is raised for fodder. There
are several groups of varieties grown here, Common,
German, Golden Wonder (all of which belong to Se-
taria Italica), and Hungarian Grass, which is referred
to S. Italica^ var. Gcrmanica. New Siberian Millet is

probably a distinct variety. The "Japanese Millets "be-
long to Setaria Italica, while the "Japanese Barnyard
Millets" belong to Pamc'?(.m Ci-us-galli.

Spikelets, as in Panicum, awnless, but provided at
base with a cluster of rough bristles which extend be-
yond the spikelets. The bristles persist on the axis
after the spikelets have fallen. Inflorescence a dense,
cylindrical, spike-like panicle, which becomes quite com-
pound in some of the cultivated varieties. The seed is

inclosed in the flowering glume, which is usually finely
transversely wrinkled, a character which distinguished
the fruit from other similar grasses. The generic name
of these grasses is confused. By some they are referred
to Ixophorus, and by others, more recently, to Chseto-
chloa.

Italica, Beauv. Common Millet of the United States
but not of Europe, which is Panicum. miUacewm. An
annual: culm 3-5 ft. high: spike yellow or purple;
bristles 1-3. often shorter than the spikelet. Thought
to have been derived from ^'. viridis. Gn. 12, p. 69.

Var. GermAnica, Richt. [Pdnicnm Gcrmdnicitm,M\\\.
Setdrict Germdnica, Beauv. S. maci'o'choita, Schult).
Hungarian Grass or Millet. A smaller form more
nearly approaching the wild S. viridis : bristles much
longer than the spikelets.

macrostachya, HBK. {S. Alopecuriis, Fisch. S. alo-
pecuroides, var. nigra of the trade). An erect or as-

cending perennial: spike slender, tapering at apes:
bristles 1 or sometimes 2, Yi-l in. long; spikelets one-
twelfth in. long; first glume one-third to one-half, sec-
ond two-thirds to three-fourths as long as. and third
glume equaling the spikelet; first glume inflated about
the base of the spikelet. Texas to S. America.

magna, Griseb. A coarse stout grass resembling
Common Millet. Spike M in. thick, as much as a foot
long, tapering above and below : bristles 1-3, scarcely
K in. long: spikelets one-twelfth in. long, elliptical;

first glume one-third as long as, second and third equal-
ing the spikelet; flowering glume smooth. Marshes o£
Gulf states to Central America. ^_ g^ Hitchcock.

SHAD-BUSH. Consult Amelanchier,

SHADDOCK. See Citrifs and Pomelo.

SHADE TREES. See Trees.

SHADING. See Greenhouse^ page 696.

SHAGBARK. See Hickory.

SHALLOT \ii AUium Ascalonicum, Linn., native of
Syria. It is grown chiefly for the small oblong-pointed
gray bulbs, which are used in cookery for flavoring;
the leaves are sometimes eaten in a green state. The
bulbs are of mild flavor. Shallots are little known in
North America. They are grown as garlics are (see
Garlic), the bulbs or cloves being separated and
planted early in spring in any good garden soil. Each
bulb produces several, all cohering by the base. The
mature bulbs are 2 in. or less long and only about half
that in diameter. The leaves are small, terete and
hollow. The plant is hardy. The bulbs will keep sev-
eral months or even a year. Small onions are some-
times sold as Shallots. l_ jj_ g.
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SHAMROCK. Half the world is sure that Shamrock
is the wood sorrel, Oxalls Acetosella. The other half

is equally certain that the true Shamrock is white
clover, TrifoUu»i repens. In the time of Spenser's
Fairy Queen, Shamrock was said to be good to eat.

This applies to the former plant, but not to the latter.

Moreover, according to Sowerby, the wood-sorrel is in

perfection on Saint Patrick's Day, while white clover
is not. The wood-sorrel is sent in great quantities from
Ireland to London for Saint Patrick's day. On the
other hand, it is said that clover is the plant most com-
monly used in Ireland. Half a dozen other plants have
their followers, and these are all plants with three leaf-

lets. Nevertheless there are those who deny that Saint
Patrick used the Shamrock as a symbol of the trinity.

These declare that the water cress is the true Sham-
rock. The question will always remain an open one.
See Dyer's "Folk-Lore of Plants." s^ jvi.

SHAMROCK, INDIAN. A name found in some Eng-
lish books for the Trillium.

SHAMROCK PEA. Parochehis communis.

SHAW, HENRY, founder of the Missouri Botanical
Garden, popularly known as "Shaw's Gardens," was
born at Sheffield, England, July 24, ISOO, and died at
St. Louis, Mo., August 25, 1889. He came to the United
States in 1819 and engaged in the hardware business
until 1840 in St. Louis, where he continued to reside
until his death. After retirement from active business
he traveled for a number of years, and in 1849 laid out
a modest garden about his country house in the suburbs
of St. Louis, which, nine years later, he extended so as
to include some forty-five acres, about half of this area
constituting an arboretum.
By special act of the General Assembly of the state

of Missouri, approved in March, 1859, Mr. Shaw was
empowered to provide for the conveyance of his
property, either during his life or after his demise, to

trustees, for the perpetual maintenance of his garden
as a scientific establishment. In 1885 he endowed a
department in Washington University, known as the
Henry Shaw School of Botany, and on his death left

nearly all of his property, valued at some $5,000,000. to

a board of trustees for the maintenance, improvement
and enlargement of the Missouri Botanical Garden.
Mr. Shaw, though not a botanist, was a lover of

plants for themselves and a firm believer in their in-

fluence in molding desirable traits in human character.
His garden was always open to visitors, among whom
he particularly welcomed the self-respectiug poor.
Thirty years before his death he gave to the city of St.
Louis a park site adjacent to his garden, which, like
the latter, was improved under his personal siiper-
vision.

Special provisions in Mr. Shaw's will, aside from the
general arrangements for the development of the garden
— in details of which he allows his trustees a very free
hand— are for an annual sermon "on the wisdom and
goodness of God as shown in the growth of flowers,
fruits, and other products of the vegetable kingdom;"
premiums for an annual flower show; and two annual
banquets, respectively for the trustees and gardeners
of the institution. These banquets are the occasion
for annual gatherings of men distinguished in botany
and horticulture. ^jj_ Trelease.

SHEEP BERRY. Viburnum Lentago.

SHEEP'S BIT. Jaslone perenyiis.

SHELLBARK. See Hicoria and Hickory.

SHELL-FLOWER. See Cyclohoilira; also Alpinia
nutans; also Moluccella loEvls.

SHELL-LILY is Alpinia nutans.

SHEPHllRDIA (John Shepherd, an English botanist).
MJlceagnacece. Three American shrubs with silvery or
brown-scurfy foliage, two of which are in the trade,
being grown for their striking appearance and one of
them prized for its edible fruit. The leaves are oppo-

105

site, petioled, entire. Flowers dioecious or polygamous
and apetalous, small and inconspicuous, borne in small
sessile or nearly sessile clusters; calyx 4-parttd; sta-
mens 8, alternating with 8 lobes of a disk; pistil 1,

nearly inclosed by the disk at the orifice of the calyx-
tube, becoming a nut or akene and invested by the fleshy
calyx, forming a drupe-like fruit. In iS. argeniea, the
Buffalo Berry, the fruit is edible when made into jellies
and conserves, and is much pi-ized in the upper Plains
region for household iises.

The Shepherdias are hardy plants, withstanding ex-
tremes of cold and drought. They are of easy culture,
and grow readily from stratified seeds. For orname-ntal
planting, they are prized for bold positions in front of
shrubbery masses, where their gray or white colors
afford excellent contrasts. S. Canadensis is particu-
larly well adapted for planting on dry, rocky, sterile

banks, where most bushes find great difliculty in secur-
ing a foothold. S. argenfea succeeds better in the upper
Mississippi valley than in the eastern states. Staminate
and pistillate plants of it have different forms of buds.
The genus Shepherdia was founded by Nuttall in 1818.

It is said that Rafinesque's Lepargyrsea, 1817, is equiv-
alent, and the species have been placed under the
latter name by recent writers.

A. Lvs. green above.

Canadensis, Nutt. {Lepargyrtea Canadensis, Greene).
Spreading twiggy bush 3 to 6 or even 8 ft. tall, the
young branches brown-scurfy: lvs. ovate, oval or
elliptic, rather thick, green above but rusty beneath:
fls. yellowish, in short clusters at the nodes: fr. small

(^ in. or less long), oval, red or yellow, insipid. Along
streams and on lake banks, Newfoundland to British
Columbia and in the northern tier of states, and south-
ward in the mountains to Utah. — Little known in cult.,

but has been offered by dealers in native plants.

2321. Shortia galacifolia (X ^a),- (See page 1664.)

AA. Lv^. sUvevy above,

argSntea, Nutt. {L. argdntea, Greene). Buffalo
Berry. Fig. 282, Vol. I. Upright shrub, or sometimes
almost tree-form, reaching 18 ft. tall, thorny, the young
growth silvery-tomentose: lvs. oblong, cuneate-oblong or

oblong-lanceolate, silvery on both sides: lis. yellowish,

in dense small fascicles at the nodes: fr. globular or

ovoid, about 54 in. long, red or yellow, acid, edible.

Kans. to Minn., west and north. See Buffalo Berry.

S. rotundifblia, Pari-y, from Utah, is a silveiT tomentose and
seui-fy evergreen bush: lvs. round-oval or ovate, mostly some-
what cordate, short-petioled: fls, stalked in the axils of the
lvs., the staminate mostly in 3's and the pistUlate solitary: Ir.

globular, scurfy, ripening in July. L^ JJ^ B_

SHEPHEED'S CLUB or MULLEIN is Verbascum
Thapsns.

SHIFLEAF. Pyrola.

SHOEBLACK PLANT. Hibiscus Rosa-Sinensis.
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SHOO-FLY PLANT. A name proposed by one seeds-
man for Physalis.

SHOOTING STAK. See Dodecatheon.

SHOKE-GKAPE. See Coccoloba.

SH6RTIA (named for Dr. Charles W. Short, a
botanist of Kentucky). Viapens iucea'. Of the little

family Diapensiacefe, with its 6 genera and 8 spe-
cies, Shorfia gaUicifolia is historically the most inter-
esting. Michaux collected the plant in 1788 in the high
mountains of Carolina, but as his specimen was in fruit

rather than in flower, Richard, the author of Michaux's
"Flora Boreali-Araericana," did not describe it. Asa
Gray examined Michaux's specimen, preserved in Paris,
in 1839, and afterwards founded the genus Shortia on
it. Great search was made tor the plant in the moun-
tains of Carolina, but it was not rediscovered until 1877.
The history of the efforts to find the plant is one of the
most interesting chapters in American botany. For his

-

23^2. Every part oi ihe place is equally accented.

torical sketch, see Sargent, "Garden and Forest," vol.

1, p. 50G (1888).
Tori'ey & Gray founded the genus Shortia in 1842. In

1843 Siebold & Zuccarini founded the genus Schizocodon,
from Japan. To this genus Maximowicz added a second
Japanese species, S. uniflorns; the flowers of this plant,

as of Shortia, were unknown when the plant was first

recognized. It transpires, however, that Schizocodon
uniflorns is really a Shortia, thus adding another in-

stance to the growing list of bitypic genera that are
endemic to Japan and eastern North America.

Shortia includes two acaulescent herbs, with the habit
of Galax, with creeping rootstocks and evergreen ronnd-
cordate Ivs.: fl. solitary on a slender leafless scape, the
calyx with scaly bracts, the corolla bell-shaped and ob-
tusely 5-lobed; stamens 5, the filaments adnate to the
corolla, alternating ^Yith 5 scale-like staminodia; pistil

3-angled and 3-loculed; style filiform and stigma 3-

lobed: fr. a globular capsule. From this, Schizocodon
is distinguished by linear-elongated staminodia and
fringed corolla. Allied genera mentioned in this Cyclo-
pedia are Galax, Pyxidauthera and Schizocodon. Dia-
pensia has two alpine and boreal species, one in the
Himalayas and the other in northern Europe and North
America. Berneuxia, the remaining genus, has a single
species in Thibet. Diapensia and Berneuxia are not in

the American trade. Shortia Californica of seedsmen
will be found under Actinolepls,

galacifdlia, Torr. & Gray. Fig. 2321. Lvs. all radical,

long-petioled, the blades orbicular or broadly ovate-
orbicular, often slightly cordate, at the apex obtuse
or even retuse, the margin repand-serrate : peduncles
slender, 3-8 in. tall, 1-fld., bracted near the top: fl. in-

clined or nodding, white, 1 in. across, the obtuse lobes
undulate. Mts. of N. Car. B.M. 7082. G.C. 11. IfirnnO;

III. 5:397; III. 17:453. Gn. 38:768. J.H. III. 30:299.

G.M. 34:353. G.W.F. 24. G.F. 1:509. A.G. 12:287.
Mn. 6, p. 83. —A very attractive plant with the look of a
Pyrola; very local. On the culture of Shortia gaJnci-

folia, Harlan P. Kelsey writes as follows: "Shortia, like

most plants considered rare, is really not so rare as
local, though the few stations where it is found abun-
dantly do not seem to present special conditions not to
be found elsewhere, and it is hardly understood why it

should, in common with certain other plants, have re-
mained strictly local, in an indigenous state. For the
successful culture of Shortia humus and leaf-mold seem
to be absolutely required, and it should either be planted
where these conditions are natural or be constantly sup-
plied with this food if not. This suggestion, if carried
out with many plants, such as Galax, Pyrola, Chima-
phila and probably Epigtea repens, will ensure success,
wliere if ordinary garden treatment only is given the
entire disappearance of the plants may be expected in a
season or two. Semi-double and pink-flowering plants
are not rarely found, and it set^nis likely that cultivation
may bring out several worthy varieties. In England
Shortia is often grown successfully as a pot-plant, and
is far more appreciated than in America. It is difficult
to procure seed, as the flowering stem usually withers
away before maturing, though Shortia is readily propa-
gated by division and runners. It is a shade-loving
plant and is a choice addition to the ericaceous bed,
where it will thrive under Rhododendrons and Kalmias."

unindra, Maxim. Very like S. gaJacifoUa: lvs. cor-
<late, broader than long and deeper toothed, — sinuate-
toothed in S. nniflora and only repand-toothed in S
galacifoJia. Japan. — Offered by importers of Japanese
plants, but little known horticulturally.

j^ n g_

SHOT. INDIAN. See Camia.

SHOWER OF GOLD, Catalogue name for Genista.

SHRUBBERY. Shrubs and bushes have two values:
an intrinsic value as individual or isolated specimens;
a value as part of the structure or design of an orna-
mented place. As individual specimens, they are grown
for the beauty of the species itself; as parts of the
landscape, they are often grown in masses, constitut-
ing a shrubbery. It is often advisable to plant shrubs
as single specimens, in order to produce the character-
istic beauty of the species; but the tendency is to plant
exclusively as isolated specimens, and the emphasis
needs, therefore, to be placed on mass-planting.
Plants scattered over a lawn destroy all appearance

of unity and purpose in the place (Pig. 2322). Every
part of the place is equally accented. The area has no
meaning or individuality. The plants are in the way.
They spoil the lawn. The place is random. If the
shrubs are sheared, the spotted and scattered effect is

intensified. Rarely does a sheared shrub have any ex-
cuse for existence.
A mass of planting emphasizes particular parts of the

place. It allows of bold and broad contrasts. It may
give the place a feeling of strength and purposiveness.
The shrubbery-mass usually should have an irregular
outline and generally contain more than one species.

Thereby are variety and interest increased. Fig. 2323.

The shrubbery-masses should be placed on the boun-
daries ; for it is a fundamental concept of landscape gar-
dening that the center of the place shall be open. Fig.

2324; also Fig. 1233, Vol. II. The boundaries are the
lines between properties, the foundations of buildings,

the borders along walks and drives. Judicious planting
may relieve the angularity of foundations and round off

the corners of the yard. Fig. 2325. Individual speci-

mens may be used freely, but only rarely should they
be wholly isolated or scattered. They should be planted
somewhere near the borders, that they may not inter-

fere with the continuity of the place and that they may
have background to set them off. The background may
be a building, a bank, or a mass of foliage. In most
places, the mass or border-planting should be the rule

and the isolated specimen the exception ; but, unfortu-
nately, this rule is usually reversed. It is not to be
understood, however, that boundaries are always to be
planted or that foundations are always to be covered.

L. H. B.

The term shrubbery is applied to groups of woody
plants of comparatively small size. The line between
shrubs and trees is not very definite. A shrub gener-
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ally has a number of stems springiDg from the ground
and a tree usually has a siugle trunk, but this is not
uniformly true in either case.
The chief value of shrubbery comes from its use in

an artistic way, although some shrubs have edible
fruits. Many shrubs, such as lilacs, some of the spi-

reas, gooseberries and currants, produce leaves very
early in the season and some, like Porsythia, Daphne,
and the Jimeberry are covered with a profusion of blos-
soms at this time. From early spring until November
in temperate latitudes leaves and flowers are to be found
on deciduous shrubs, and from June uutil the following
spring ornamental fruits can be seen on their branches,
the red berries of the elder beginning and barberries
ending the list. Some of these fruits are so richly
colored and so abundant that they can be seen from a
long distance. Mauy shrubs, like some of the vibur-
nums and dogwoods, attain a height of 10 or 15 feet,

while others, like bunchberry and Daphne Cneorum,
grow to a height of only a few inches. The leaves of
some, like the chokeberry, Thuuberg's barberry, the
hazels, viburnums, dogwoods, and sumachs are beauti-
fully colored in the fall. The rhododendrons, laurels
(Fig. 2;i26) and mahonias, and the daphne already
named, are examples of shrubs having evergreen foli-

age. Some leaves, like those of the Salix luddaf are
glossy ; others, as those of the common hazel, are
hairy; some are thick, and others are thin; some large,
some small; some entire, and some lobed, serrated or
compound. Throughout the season the foliage of a good
collection of shrubbery will present the greatest variety
of color, including all the hundreds of shades of green
as well as yellow, white, gray and purple. Even in
winter shrubbery is wonderfully attractive in appear-
ance from the gracefulness of its stems and branches,
and from the color of its bark. With the right selec-

tions, it will serve
almost as well as
evergreens to shut
out from view
fences or other
low, unsightly ob-
jects.

Variety and interest arc increased.

2324. The Shrubbery-masses usually should be placed
on the boundaries.

This great variety in foliage, flower, fruit and luibit
of growth makes shrubbery adapted to very extended
use in the development of landscapes. It is especially
appropriate along the boundaries of ornamental grounds
(Fig. 2324), upon steep slopes, and in the immediate
vicinity of buildings where foliage and graceful lines
are needed to connect the walls of a structure witli the
ground (Fig. 2325), without making too much sliade.
It might with advantage replace the grass upon all sur-
faces too steep to walk upon with comfort. The foliage
of shrubs that are well established remains green when
dry weather turns grass bro\™. The broad mass of
shrubbery will take care of itself when the grass needs
frequent attention. Even some level surfaces might be
improved in places by exchanging a lawn coveritig for
the covering of low woody plants. Often a broad, open
space over a lawn is an important feature of a landscape,
since it allows extended views. Many times a landscape
would be more interesting if the green underneath this
open space were produced by a broad mass of shrubbery
like a miniiture frrest instead of grass.

In planting holders or groups of shrubs, the ground
to be occupied by such a group
should be entirely spaded over or
plowed. Perhaps no better ad-
vice could be given than to pre-
pare the soil as it should be pre-
pared for a field of corn. The
bushes should then be planted so
that there is room for al)Out two
years' growth before their
branches intermingle. If placed
closer they would have a crowded
appearance from the start and
would not join their branches as
harmoniously as when the new
growth is allowed to choose its

own position. If placed farther
apart the effect is also bad. Oc-
casionally a single shrub at the
margin of a belt n-ay stand out
almost by itself, but generally
the effect of a group .should be
that of a continuous mass of
varying foliage. In arranging
different shrubs the taller-grow-
ing kinds should generally be
placed in the center of the group,
and the lower species along the
border, the space being graded
from the highest to the lowest.
The reason for this arrangement
is that the lower plants would
be killed by the shade of the
larger ones if placed back of
them, and moreover would not
be seen ; but one shouM avoid too
uniform a slope. For instance.
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in a continuous border there should be places where
shrubs of larger size occupy the full width so as to

bring- growth of considerable height into the lawn. The
arrangement should be varied so as to avoid all

monotony, but in securing this variation a mixture of
miscellaneous shrubs of all kinds does not give as good
an effect as broader areas of single species or genera

genus is reduced by Bentham and Hooker to a section
of Potentilla, but Britton and Brown keep it separate
chiefly on the ground that the pistils are only 4-12 in
number instead of very numerous as in Potentilla. Sib-
baldias are densely tufted, hardy perennial herbs with
woody stems. The Ivs. have prominent stipules and 3
leaflets, each of which is characteristically 3-toothed at

the apex. The fls. are about 34 in.

across or less, and have 5 minute yel-
low petals much smaller than the re-
markable calyx, which has 5 broad
lobes, alternating with 5 smaller and
narrower lobes or bracts.

prociimbens, Linn., ranges from the
arctic regions to the summits of the
White Mts. and in the Rockies comes
as far south as Utah. It is also found
in arctic and alpine Europe and Asia.
B. B. 2:217. -This plant is recom-
mended by some persons, but is not
known to be advertised for sale in
America. -^_ jj^

2325. Planting may relieve the angularity of foundations,

trumpet creeper.

slightly interspersed at the margin with shrubs of

another kind. Straight i*ows should be avoided. A
laborer or a novice when told this will arrange the
plants in a zigzag manner, thinking that he is placing
them irregularly, the result often being almost the
same as that of two rows. If the group is being planted
along a straight line, as the boundary of a lot, the dis-

tances of the successive plants from this line might be
somewhat as follows: two feet, four feet, five feet,

three feet, one foot, and the distances apart, measured
parallel with a fixed line, should vary also.

The ideal condition of a group of shrubbery is to have
all the individual plants healthy, so that the foliage will

appear fresh and of good color. This foliage should
extend down to the surface of the adjacent lawn or walk,
and shade the ground underneath so completely that
nothing will grow there. The leaves which fall with
the approach of winter should be allowed to remain as

a perpetual mulch. The desired result cannot le
secured the first year the shrubs are planted unless
they are of large size and moved but a short distance.
The aim in caring for a new plantation should be to

secure thrifty plants, and this care, like the preparation
of the soil, should be such as is given to a field of corn.
Very little trimming should be done. If a bush is tall

and spindling it may be well to cut it off next to the
ground and allow it to sprout again. If there is any
dead wood it should, of course, be cut off. But when a
shrub is healthy and vigorous, let it grow in its own
graceful way. If it encroaches upon the walk, cut
away the encroaching branch near the root so that the
mark of the knife will not be noticed. Such treatment
will help to retain the winter beauty of the branches.
The value of shrubbery is not appreciated as it should

be. Those who are interested in the subject will do
well to read what is found in the various books on
landscape gardening, Bulletin No. 121 of Cornell Uni-
versity Agricultural Experiment Station, the various
articles on shrubs and shrubbery to be found in the ten
volumes of " Garden and Forest " and in other horticultu-
ral journals. q. C. Simonds.

SIBBALDIA (Robert Sibbald, Scotch naturalist).
JRosacece. About 5 species of alpine plants, one of which
has been suggested as suitable for rock gardens. The

SIBTH6EPIA (John Sibthorp, pro-
fessor of botany at Oxford, author
of Flora Gr»ca, published 1800-15).
Scroplnilaridceie. A genus of about
6 species of hardy or tender peren-
nial, creeping herbs mostly from the
tropical regions, with alternate or
tufted roundish, long-petioled Ivs. and
yellow, orange, or reel fis. solitary on
axillary or fascicled pedicels: calyx 4-

5-cleft; corolla subrotate, with a very
short tube, 5-8-cleft; stamens usually

-A billow of equal to the number of corolla-lobes;

anthers sagittate: capsule membran-
ous, compressed, loculicidaily dehis-

cent, the valves splitting to the middle.

Europaea, Linn. A hardy trailing perennial with very
slender stems : Ivs. orbicular, less than % in. across,

7-9-lobed: fls. small, on rather short pedicels, the 2

upper lobes of the corolla yellowish, the 3 lower pink.

Deep woods, Europe. — Offered in 1893 by John Saul,

Washington, D.C. Var. variegata is cult, abroad.

F. W. Barclay.

SICANA (Peruvian name). Crtcurhit^cecp. Two or 3

species of tropical American tall-climbing tendril-bear-

ing vines, allied to Cucurbita, but differing in having
wide-spreading or reflexed calyx-lobes and the anthers

2326. The common laurel of the East, Kalmia latifolia (X K).

not united. S. odorilera, Waud., the Curuba of the
tropics, has been introduced as the Cassabanana, but
long known in the South. Fig. 2327. It is a very quick-
growing and interesting ornamental vine: plant gla-
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brous, the stems angled: Ivs. large (often 1 ft. across),

nearly orbicular in outline, deeply cordate at the base,

strongly about 5-Iobed and the lobes repand-toothed or

angled: fls. solitary, monoecious, the corolla small and
yellowish, urn-shaped, with small reflexed lobes; stig-

mas 3, each 2-lobed : fr. like a slender vegetable marrow,
1-2 ft. long, smooth, nearly cylindrical, orange-crimson,
with a very strong aromatic odor. E.H. 1890:51(3.— Prob-

ably native to Brazil, but occurring also in Mex. and
the West Indies. The Curuba seems to be grown in the

tropics as an ornamental plant, although it is said to

afford edible preserves. The plant climbs ,S0-50 ft. It is

well worth growing on summer arbors, or under glass

if one has room for it. The fruits are very interesting,

fragrant and ornamental. Perennial.

S. atropiirpurea, Andrfi. Has shorter subpyriform. brilliant

violet-purple fruits, and purple-tinted under surfaces of the
Ivs. Perhaps a form of S. odorifera. Uruguay. R.H. 1894:108.

—S. spherica. Hook. f. Fls. large and spreading, more like

those of Cucurbita: Ivs. reuiform, 3-5-lobed: fr. globose, size

of a small orange. Jamaica. B.M. 7109. L. H. B.

SlDA (from the old Gi'eek name for Nympluea alia;
given without explanation by Linneeus). MatvAcece. A
genus of about 80 species of herbs or shrubs, mostly
native of the tropical regions of the world, with usually
serrate, dentate or lobed leaves and small or rarely large,

mostly yellow or whitish flowers, which are solitary

or in clusters, axillary or disposed in terminal branch-
ing spikes or heads; bracteoles wanting or rarely 1-2

and bristle-like: calyx 5-dentate or 5-cleft; staminal
column divided at apex into many filaments: locules of

ovary 5 or more, 1-seeded.

A. J^vs. large, lohed.

Napaea, Cav. A hardy herbaceous perennial 5-8 ft.

high, from a stout root: Ivs. 3-8 in. long, 3-7-lobed;

lobes triangular, long-acuminate, irregularly serrate:

fls. perfect, white, about 1 in. across, in terminal corym-
bose panicles. June-Aug. S. Pa. , W. Va. and Va. B.B.
2:422. — Culture same as for hollyhocks; prop, by seed.

Index Kewensis refers the above species to jS'apaa

dioica, Linn., but according to Gray's Synoptical Flora
of North America the two species belong to separate
genera, the fls. of the first being hermaphrodite, of the
second dioecious. Napwa dioica is a strong - growing
perennial 5-9 ft. high, with large radical Ivs. often 1 ft.

across and 9-11-cleft, the segments cut into lanceolate,

serrate lobes: fls. dioecious, white, smaller than in Sida
Ifapcea. For pictures of the two plants, see B.B. 2:420,

422.
AA. I/vs. small, linear.

£lliottii, Torr. & Gray. A hardy perennial herb, slen-

der, 1-3 ft. high, with Ivs. 1 in. long and yellow fls.

Sandy soil in the southern coast states. Offered by
western collectors in 1881. y'. W. Barclay.

SIDALCEA (compound of Sida and Alcea, related
genera). Malvaceae. About 20 herbs of western North
America: Ivs. palmately cleft or parted, stipular: fls

often showy, pink, purple or white, in terminal racemes
or spikes, mostly without bracts or involucels beneath;
stamens united into groups in a double series; carpels
5-9, reniform, separating at maturity. Some of the
Sidaleeas are annuals, but those in cultivation are hardy
perennials, being recommended for the herbaceous bor-

der. Of easy culture. Prop, by seeds or division. For
monograph, see Gray, Syn. Fl. N. Amer., vol. 1, p. 302.

a. Fls. ivhite, with bluish anthers.

Candida, Gray. Plant erect, from more or less creep-
ing rootstocks, the stems somewhat branched above,
2-3 ft. tall, glabrous or nearly so: radical Ivs. nearly
orbicular, cordate, obtusely lobed or deeply crenate;
stem-lvs. 5-7-parted, the divisions narrow and often
notched: fls. 1 in. or more across, white, in an erect
spike-like raceme. Rocky Mts. Gn. 24, p. 396; 28, p.
29. E.H. 1891, p. 356.

AA. Fls. normally colored (rarely white forms).

E. Mature carpels smooth [not reticulated).

spicita, Greene. One or two feet tall, sparingly
branched or simple, often more or less hirsute: upper

Ivs. parted into linear and often lobed divisions: fls.

rather small, purplish, in an oblong, more or less in-

terrupted spike, the pedicels short or almost none.
California, Nevada and Oregon.

BB. Mature carpels coyispicuously reticulated.

malvaeSldra, Gray. Stems erect or ascending, 1-6 ft.

or even more, sparingly hirsute: Ivs. green, small, in-

cised-crenate, the upper ones 5-cleft or 5-divided, seg-

ments narrow and entire or broader and pinnate-lobed:

fls. 2 in. or less across when fully expanded, purple.
Calif. — Var. Listeri, Hort. (S. Llsteri, Hort. ), known
also as "Pink Beauty," has satiny pink flowers. It is of

European origin.

2327. Sicana odorifera. the

Cassabanana (/ ^4)

campSstris, Greene. Two to 5

ft., often branching above, gla-

brous or sparingly hirsute - pu-
bescent : Ivs. green, the lower
ones rounded and variously
lobed, the upper ones 5-7-parted
into narrow divisions: fls. about
IJ^ in. across, in strict spike-like

racemes, purplish,the petals often
laoiniate. N. Calif, to British
Columbia.

Oregina, Gray. Less hairy than
S. campestris, the racemes be-
coming branched and paniculate:
fls. smaller. Oregon and Wash-
ingtoii- L. H. B.

SIDEE6XTL0N (Greek, iron
and irood ; referring to the hard-
ness of the wood). SapotAcece.
About 60 species of trees and
shrubs, mostly tropical, with sim-
ple Ivs. and small fls. in axillary

clusters: fls. 5-merous or rarely
6-merous ; calyx-lobes roundish
or ovate, usually obtuse, nearly

equal; corolla more or less bell-shaped ; stamens at-

tached to the tube at the base of the lobes and oppo
site to them; staminodia scale-like or petaloid: ovary
usually 5-loculed : berry ovoid or globose.

Mastichod^ndron, Jacq. A tender tree, with some-
what variable Ivs. usually oval or ovate-oblong, 2-8 in.

long, and small yellow fls. : fr. about % in. through.
West Indies ; cult, in S. Calif. — Franeeschi says it

yields a sort of chewing gum. -p y/-_ Barclay.

SIDE-SADDLE FLOWEE. Sarracenia.

SIEVA BEAN. Phaseolus lunatus.

SIL£NE (Greek, seilanos, a god described as covered
with foam, connected with sialon, saliva; referring to

the stickiness of stem and calyx). Catchply. Cam-
pion. CaryophyllAce(^ . A large and scattered genus of

herbs, varying greatly in duration, habit and style of

inflorescence, but always with 5-petaled fls. ranging in

color from white, through pink and rose to purple. The
petals are notched at the apex, rarely toothed or fringed
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and generally have small tooth-like appendages at the
base of the blade. The calyx is sometimes inflated like

a bladder, generally 10-nerved, sometimes 20-nerved:
ovary 1-loculed, many-ovuled; styles commonly 3: cap-
sule dehiscing at the apex into 6 (rarely 3) teeth or
short valves. There is a full botanical monograph of
Silene, with a key, in the Journal of the Linnean So-
ciety, vol. 32 (1896), by F. N. Williams, a specialist on
the whole family of Caryophyllaceas. The account is

mostly in Latin, and has few descriptions. Williams
admits 390 good species. His revision has not been
closely followed below. Williams refers our common ^'.

Virginlca and PenusyIvan lea as well as the European
S. viscosa to the genus Melyandrum, characterized by
a strictly unicellular capsule with no trace of septation
at the base. Only a few of the known species are in

cultivation.
Sileues are of easy culture. They mostly bloom in

summer, and a few continue well into autumn. By good
management the season of bloom may be continued
through spring and summer. Toward this end the seeds
of the common annual kinds should be sown in early
autumn, instead of spring. As a rule, the common
kinds prefer a sandy loam and full sunlight, but the
rock-garden kinds require special treatment, and other
suggestions for cultivation are given after the specific

descriptions. The most popular kinds are the pink and
rose annuals, S. Armeria and pendula. Of the peren-
nials the most popular among the white-fld. kinds are
S. maritima and rt?/jc,sfri6", while S. Virginica, Penn-
sylvanica and Scliafta are amongst the most popular
kinds with colored tlowers. A good horticultural review
of the kinds in cultivation is found in The Garden, Vol.

11, pp. 10-13 (1877).

acaulis, 7.

alba, 3.

alpestris, 11.

Armeria, 3.

Californica, 17.

Caueasica, 9.

compacta, 1, 4.

Cucuhalus, 14.

Douglasii, 19.

INDEX.

inflata, 14.

Lyidli, 19.

Macounii, 19.

maritima, 6.

Menziesii, 18.

pendula, 1.

Pennsylvanica, 13.

petrsea, 8.

plena, 2, 6.

Pumilio, 5.

rosea, 6.

iniberrima, 1.

Schafta, 12.

JScouleri, 20.

stellata, 15.

vallesia, 10.

Virginica, 16.

A. Duration annual or biennial.
B. Petals notched at apex.

c. Plants low and trailing 1. pendula
cc. Plants erect, 1-1% ft. high.

D. Calyx sticky-hairy 2, viscosa
DD. Calyx glabrous 3. Armeria

BB. Petals entire at apex 4. compacta
AA. Duration perennial.

B. Height a few inches.
c. Stems 1-fld. or few-fid.

D. Calyx W-nervedi inflated

after anthesls.
E. Fls. rose 5. Pumilio

EE. Fls. white G. maritima
D0. Calyx 10-nerved, not blad-

der-like after anthesls.
E. Lvs. linear.

F. Calyx bell-shaped 7. acaulis
FF. Calyx club-shaped 8. petraea

EE. Lvs. oblong or lanceolate.

F. Plant velvety 9. Caucasica
FF. Plant glandular 10. vallesia

cc. Stems many-fid.
D. Petals 4-lobed 11. alpestris

DD. Petals 2-lobed.

E. Fls. erect 12. Schafta
EE. Fls. nodding 13. Pennsylvanica

BB, Height a foot or more.
C, Calyx inflated after anthesls. li^. inflata

CC. Calyx not inflated after an-
thesls.

D. Petals laciniate or fringed.!^, stellata
DD. Petals not laciniate.

E. Fls, crimson, scarlet or
deep red.

F. Apex of petals sharply
2-toothed HJ. Virginica

FP. Apex of petals various.ll. Californica

EE. Fls. white to pink.
F. Inflorescence leafy:

fls. borne in forks of
branches 18. Menziesu

FF. Inflorescence composed
of long- peduncled
cy^nes 19. Douglasii

FFF. Inflorescence denser,
vertically spicate ...20. Scouleri

1. pendula, Linn. Trailing, branched annual, with
flesh-colored or rosy fls. which become pendulous when
their beauty is past: plant pubescent: lvs. lanceolate:
fls. solitary or in pairs in the axils; calyx 10-nerved,
not bladder-like after anthesis, but constricted at the
apex in fruit; petals emarginate: seeds kidney-shaped.
Mediterranean region. B.M. 114. — Var. rub^rrima is of-

fered; also varieties with sinf^le and double rose-col-

ored fls. R.H. 1884, p. 113. Var. compacta is offered.

Gt. 49, p. 555. A good bedding plant.

2. viscdsa, Pers. Biennial, viscous-villous: lvs. un-
dulate : racemes verticillate; peduncles opposite, 1-3-

fld.; petals bifid. June, July. Eu., N. Asia. — Accord-
ing to Ellwanger & Barry, var. plena grows 1 ft. high
and has bright rose double flowers. Use basal cuttings.

3. Armaria, Linn. Sweet William. Catchply. Fig.

2328. Annual, 1-1K ft. high, with many-fld. panicles of

pink, rosy or white fls.: glabrous except for the wide
sticky bauds below the nodes at the top of plant: lvs.

ovate: fls. borne in corymloose panicles; calyx tubular-
club-shaped, 10-nerved; petals emarginate, appendaged.
Southern Europe.- Var. alba, Hort., is also popular.

4. compacta, Fisch. Much like S. Anneria. but bien-

nial, with more compact inflorescence, longer fls., pet-

als acute and entire at apex, and a more easterly geo-

graphical range- E. Eu., Asia Minor. L.B.C. 17:1638.
— S. compacta of some tradesmen is likely to be a com-
pact-growing variety of S. pendula.

5. Pumilio, Wulf. Pigmy Catchfly. Dwarf peren-
nial, with linear lvs. and solitary, rose-colored fls.:

height a few inches: calyx faintly 20-nerved, inflated

after anthesis, wholly green or wholly "chocolate-crim-
son"; petals "undivided," according to Williams, but
prettily wavy-lobed in Gn. 11:55. Austrian Alps.—

A

rare and choice plant. Niven says it has hard woody
roots which are easily damaged in transit, and there-

fore those who wish the species should secure seeds.

Woolson advises a sunny position and rich sandy soil.

6. maritima, With. Seaside Catchfly. Trailing
perennial, with numerous white fls. borne on few-fld.

stems. It has larger fls. than S. inflata, with fewer
fls. on a stem, and the petals not so deeply cut at the
apex, and 2 small scales at the base of each petal: lvs.

various: calyx 20-nerved, inflated after anthesis. Eu.
Gn. 57, p. 372.—The seaside plants ai'e said to be more
glaucous than those from the Alps. Var. rdsea, Niven,
is said to have a less ramblin^^; Imbit and rose-colored

fls. Origin unknown. This (bsiraMc form seems un-
known in America. Var. pl6na, Hort., has fewer fls.

than the type but they are much larger, extremely
double and remain in bloom longer. Niven says, "This
variety makes a lovely rock plant, and ought always to

be placed in such a position that its stems, borne down
by the weight of blossoms, may hang over the ledge of a
rock; otherwise, if planted in a border, they get be-

sprinkled with soil after every shower of rain." Niven
adds that this variety produces no seed and is more
easily propagated by cuttings than by division. Gn. 11,

p. 12; 57, p. 126,

7. acailUs, Linn. Cushion Pink. Moss Campion.
Moss-like, tufted perennial about 2 in. high, with red-

dish purple fls. about K in. across, borne one on a stem.
Rootstock much branched: branches short, covered with
remains of old lvs. and crowned by dense, spreading
clusters of short, green linear lvs., from the center of

which arise the fl. -stalks; calyx campanulate, glabrous;
teeth obtuse; petals obovate, slightly notched, with a
small scale at the base of the blade. May-Aug. L.B.C.
6:568.— According to Niven, this species is readily in-

creased by division or by seeds, which it produces spar-

ingly. The fls. have a tendency to become dioecious.

There is a white variety with somewhat smaller fls.
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8. petrJea, Walldst. & Kit. Tufted subshrub, 4 in.

higli: Ivs. linear: fls. small, solitary ; calyx club-shaped
;

petals bitid, with a bifid appendage, and eiliate on the
claw. Caucasus. — Fls. white, according to J. Woodward
Manning.

9. Caucfisica, Boiss. This and S. ValUsia are peren-
nial, alpine, white-fid. plants i-'i in. high, with the
flowering stems laterally ascending from a terminal
rosette of Ivs. : the stems are
usually 1-tid., sometimes 2-3-

fld.: Ivs. oblong or lanceolate:
calyx 10-nerved, not inflated
after anthesis. Caucasus. For
distinctions from 5. VaUesia,
see that species.

10. vallesia, Linn. Swiss
Catchfly. a very rare
plant found in the highest and
most sterile parts of the Alps,
differing from ,S. Caucaslca in

being glandular, rather than
velvety, the stem-lvs. long, the
fls. long-peduncled and the
calyx more widely inflated.

11. alp^stris, Jacq. Alpine
Catchfly. Perennial white-
fld. plant ti in. high, the fls.

borne in panicles : stems
tufted, dichotomous : fls. in
corymbose panicles; calyx
short, top-shaped to bell-

shaped, 10-nerved. not enlarged
after anthesis; petals 4-Iobed
at apex and provided with 2
teeth at the base of each petal
in the throat; seed cristate-cili-

ate on the margin. Eastern Eu.
— It forms a dense mass of un-
derground stems and is easily
prop, by division or seeds. One
of the best.

12. ScMfta, G. Gmel. Au-
tumn Catchfly. Woody-
rooted perennial G in. high,
with rosy fls. borne on stems
which arise laterally from the
rosettes of Ivs.: Ivs. obovate:
fls erect; calyx 10-nerved, not
inflated after anthesis; petals wedge-shaped, notched,
bearing 2 scales at the base in the throat. June-Oct.
Caucasus. B.R. 32:20 (fls. "purple"). F.S. 3, p. 286 C.

13. PennsylvAnica, Michx. Wild Pink. Perennial,
6-9 in. high, from a strong taproot and with rose or
white fls. in small, dense terminal cymes, viscid-pubes-
cent: Ivs. mostly at the base, spatulate or oblanceolate,
the 2 or 3 pairs of. stem-lvs. much shorter and lanceo-
late : petals appendaged, 2-lobed, the lobes dentate.
April, May. Eastern U. S. B.R. 3:247. L. B.C. 1:41 (as

5. i)ic«rnrt^a). —Handsome.
14. inflita, Sm. (S. Citcfibalus, Wibel). Bladder

Campion. Bladder Catchfly. Cow Bell. White
Ben. Perennial, 2-3 ft. high, with many-fld. panicles of
white, drooping fls. about % in. across: plant branched,
glabrous, glaucous or downy: Ivs. ovate, obovate or ob-
long: calyx 20-nerved, inflated after anthesis; petals
deeply clef t. Eu., N. Africa, Himalayas. — This species
is not advertised in America but is probably cult, here,
possibly as S. maritima, of which it is considered by
some a variety. S. inffata is said to be essentially erect
instead of procumbent and the petals more deeply cleft.

The young shoots are said to be eaten by the poor folk
of England as a substitute for asparagus; they taste
something like green peas.

15. stellita, Ait. Starry Campion. Readily told by
its fringed white and nodding fls. and Ivs. in 4's. Per-
ennial, 2-3 ft. high: Ivs. ovate-lanceolate, 2-3 in. long: .

fls. in an open panicle; calyx inflated; petals laciniate,

unappendaged. Woods, Mass. to Neb., south Ga. to

Tex. B.M.'llO".

16. Virginica, Liinn. Fire Pink. Fig. 2329. Perennial,
1-2 ft. high, with large crimson or scarlet fls., viscid-

2328.

Silene Armeria {X %).

pubescent: stemunbranched: Ivs. spatulate or oblanceo-
late: fls. 1 in. or more across, loosely cyniose, nodding
or retlexed after anthesis; petals broadly lanceolate, 2-
toothed at apex. N. Y. to Minn., south Ga. to Ark.
B.M. 3342. Gn. 22, p. 375.

17. CaliJdrnica, Durand. Perennial, 4 in. to 4 ft. high,
procumbent or suberect, with large, deep red, .scattered
fls. and a taproot descending 2-3 ft.: stems several,
leafy: Ivs. lanceolate or ovate-elliptic: fls. 1 in. or more
broad; petals variously cleft, most commonly with 2
broad lobes, flanked by 2 narrower ones, appendaged.
Coast Range. — Ottered by western collectors in 1881,
but probably not in cult., though presumably a very
distinct and desirable plant. This species seems to have
been overlooked by Williams.

18. Menziesii, Hook. Perennial : stems weak, dichot-
omously branched, 6-12 in. or more high; Ivs. ovate-
lanceolate: fls. white, "very small for the genus" (not
ordinarily exceeding 6-8 lines in diain.), borne in the
forks of the branches and forming a leafy inflorescence;
petals white, 2-cleft, commonly but not always unap-
pendaged. Rocky Mts. and Pacific slope. — Ottered in
1881 by western collectors but probably not cultivated.

19. Douglasii, Hook. Perennial, 1 ft. or more high,
with white or pink fls. borne mostly in long-peduncled,
3-fld. cymes: stems vei'y slender, decumbent: Ivs. re-

mote, linear, 2-3 in. long; petals 2-lobed, appendaged.
June-Sept.—A common and polymorphous species in
western N. Amer. Robinson describes G botanical va-
rieties with no Important floral dift'erences. S. DouglfiKii
is still found in one eastern catalogue. Var. Macounii,
Robinson, was ottered in 1881 under its synonym S.
Dyalli, Wats.

20. Scoftleri, Hook. Perennial, lii-2% ft. high, with
white or purplish fls.: root stout: stems unbranched:
Ivs. narrowly oblanceolate: inflorescence 6-8 in. long,
verticillately spicate: petals bifid, appendaged. Moun-
tains of Oregon and north. — Ottered in 1881 by western
collectors.

S. oHentdlis, Mill., is an old name which is not accoiinted for
by Williams. DeCandoUe, Boisser, Nicliolsou, Mottet or Voss.
According to Thorbnrn & Co., it is a hardy perennial, 2 ft. high,
with roKc-colored Hs.. which may be readily grown from seed
in any light, loamy soil. "^_ ]\j_

SILK COTTON TREE. See Bombax and Paclura.

SILK FLOWER. AJUszia.

SILK OAK. Grevillea robusfa.

SILK TREE. Albissia JuUbrissin.

SILK VINE. Periploca Orcsca.

SILKWEED. Aselepias.

SlLPHITJM (from the Greek name of an umbelliferous
plant of northern Africa). Compositw. Rosin-weed.
A genus of 11 species of tall-growing hardy perennial
herbs native of the U. S., with somewhat coarse leaves
and rather large, sunflower-like heads of flowers which
are yellow, except in one species: heads many-fld.:
involucre of thick, somewhat foliaceous bracts: ray-fls.

or at least their ovaries in more th.an 1 series, fertile,

and with elongated exserted deciduous ligules : akenes
much flattened, falling free or only with the subtending
bract. Silrdiiums are of easy culture in any good soil.

They require full sunlight and are propagated by divi-

sion or seed.
A. Foliage much cut.

laciniatum, Linn. Compass Plant. Stem about 6 ft.

high, leafy at the base, much less so above: Ivs. 1 ft.

long or more, once or twice pinnately parted, the lobes

oblong or lanceolate: fl. -heads several, sessile or short-

peduncled, 2-5 in. across ; rays 20-30. July-Sept.
Western prairies. B.B. 3:408.

aa. Foliage not cut.

B. Stem-lvs. small.

terebinthintlceum, Jacq. Prairie Dock. Stem about
6 ft. high : Ivs. nearly all basal, usually 1 ft. long, ovate,

cordate, dentate: fl. -heads l}4-3 in. across; rays 12-20.

Julj'-Sept. Western prairies. B.B. 3:408.
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BB. Sfem-lvs. large.

c. I/vs. connate-perfoUate.

perSoliitum, Linn. Cup Plant. Stem square, usually
dentate, branched above, about 6 ft. high: Ivs. thin,

ovate or deltoid-ovate, the lower contracted into mar-
gined petioles, the upper opposite, connate-perfoliate

:

fl. -heads 2-3 in. across, with 20-30 rays. July, Aug.
Western prairies. B.B. 3:406.

2329. Silene Vlreinica (XK). (Soo page 1669,

CO. I/vs. petioled or simply sessile.

integrifdlmm, Michx. Stem 2-0 ft., obtusely 4-angled
to terete: Ivs. lanceolate-ovate to ovate-lanceolate, oppo-
site: fl. -heads 1-2 in. across,with 15-25 rays. Aug., Sept.
Western prairies. B.B. 3:407. F. W. Barclay.

SILVER BELL TREE, Halesia. S. Bush, AnihylUs
Barha-Jovis. S. Tree, Leiicadendron ; aXso JElwagnus.

' 8. Weed, Potentilla anserina.

, SILYBUM ffiarianum, Gaertn., Blessed or Holy
Thistle, is sometimes grown in old European gardens
for ornament, and also for the edible heads, roots and
leaves. It is a large fld. thistle 2-4 ft., perennial. S.
Europe. Known also as Ctirduus Mariamcs, Linn.

SIMM6NDSIA (named for the naturalist, F. W. Sim-
monds). Miiphorhidcew. A monotypic genus differing

from Buxus in the numerous stamens and one-seeded
carpels: dioecious: rudiment of pistil absent from the
staminate fls.

Califdmica, Nutt. A much-branched shrub with small

,

sessile, entire, coriaceous, oblong-lanceolate Ivs. : stami-
nate fls. clustered and the much larger pistillate fls.

single in the axils. Dry sand hills of southwestern U. S.
— Sometimes cult, for the oil of the seeds, used as a hair
tonic. Cult, in S. Calif. j, g, g. Norton.

SIHPLEE'S JOY. See Ver

SINAFIS. Included under Brassica.

SINNlNGIA (after Wilhelm Sinning, gardener at the
LTniversity of Bonn). Including Hosanowia. Ges^ier-
ciceie. A genus of about 16 species of Brazilian tuberous
herbs. The generic characters of Sinningia are: pubes-
cent or villous herbs from a tuberous rhizome: Ivs. op-
posite, usually large, petioled, the floral ones reduced
to bracts: fls. usually large, solitary or fascicled, in the
axils, pediceled; calyx-tube shortly and broadly turbi-

nate, adnate, 5-angled or 5-winged, the limb foliaceous,
broadly 5-cleft or parted; corolla-tube nearly equal at

the base or the posterior gibbous, long or broadly cylin-

drical, the upper part swollen or bell-shaped ; lobes 5, ,

spreading, or the 2 posterior smaller; stamens included,
attached to the tube of the corolla; anthers broad, the
cells confluent at the apex: glands of the disk 5, dis-

tinct, or the 2 posterior more crowded together or con-
nate: ovary half inferior; style dilated at the tip:

stigma concave, entire or slightly 2-lobed. The genus
includes the florists' Gloxinia, which is properly Sin-
ningia speciosa, Hiern., but which is treated in this

book under Gloxinia. Other than this species, the Sin-

ningias are little known horticulturally. Culture as for
Gloxinia.

consplcua, Benth. & Hook. (Rosanbwia consplcua,
Regel). Root tuberous: stem 1 ft. high: Ivs. ovate-

oblong, short-acuminate, somewhat heart-shaped at the

base and dentate : fls. yellow, paler on the outside,

marked on the lower part of the tube with piirple dots

and lines; calyx-tube entirely united with the ovary,
equally 5-parted, the segments lanceolate, spreading;
corolla-tube obliquely and narrowly carapanulate, swol-

len and recurved at the base; glands of the disk 2: cap-

sule 1-celled: seeds many.

om&ta, Benth. & Hook. (Sosanoivia orndta, Van
Houtte). A hybrid of the above species with a garden
variety of Gloxinia with flowers of a bright red ; the re-

sult is a plant resembhng S. conspicua, but differing in

having the leaves tinted on the veins and petioles with
purple and in having a somewhat more elegantly shaped
flower, pure white with purple lines on the outside of

the corolla-tube and the inside of a yellowish green,

lined with purple. F.S. 23:2423.

Rosanbwia Hansteini. Hort. John Saul, is apparently not
known to botanists. F. w. Barclay.

SIPHOCAMPYLUS {siphon, tube, and kampylos,
curved; referring to corolla). J^ohelidcecv. About
100 tropical American herbs and shrubs, with long,

showy tubular fls., red, orange or purplish in color and
borne singly on long peduncles : bracts absent or rarely

2 very small ones. About 10 kinds are cultivated in

European warmhouses, and propagated by cuttings.

Allied genera are discriminated under Isotoma.

betulaefdlius, G. Don. Height 2-3 ft.: stem woody at

base: branches rouuded : Ivs. alternate, petiolate, 3-4 in.

long, cordate, acuminate, doubly serrate, nearly gla-

brous: peduncles 1-fld., as long as the Ivs., thickened
upwards: calyx-segments long awl-shaped, with a few
notches; corolla 2%-'i in. long, tube vermilion, limb
yellow. Brazil. B.M. 3973.—Tender perennial, not
cult, in America, but interesting as one supposed par-

ent of Centropogon Lucyanus ; itself of little value.

W. M.

SIPHONANTHUS. See Clerodendron Siplionantlins.

SISSOO THEE. Dalbergia Sissoo.

SISYElNCHIUM (an old Greek name first applied to

some other plant). Iriddcew. Satin Flower. Blue-
eyed Grass. Rush Lily. About 60 species of American
perennials, usually with fibrous roots, grass-like, nar-

row or terete Ivs. and simple or branched stems often

flattened and winged, bearing clusters of usually blue

or yellow fls. subtended by two spathes: perianth

nearly flat or bell-shaped; segments G, nearly equal,

obovate or oblong; stamens inserted on the base of the

perianth; fllaments more or less connate: ovary sub-

globose to turbinate, 3-loculed, 3-valved. The species

are of easy culture in any good garden soil. Useful in

the wild border, where hardy.
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A. J^/.s. yellow.

B. Stem leafless,

Califdrnicum, Dryand. (Marlca Californica, Ker-
Gawl}. A half-hardy perennial: stem 1% ft. high, 2

lines through, broadly \viiii,^ed: Ivs. many, shorter than
the stem, about Vn i". broad: spathe ;J-G-fld.: segments
of perianth yellow, lined with brown, % in. long: capsule
oblong. Calif, to Ore. B.M. 983.— Swampy grounds.

BB. Stem leaf-hearing.

C. The stem slightly '2-edge(l.

tenuitdlium, Humb. & Bonpl. A half-hardy perennial:
roots fleshy, tibrous: stem >i-l ft. high, often branched
low down: Ivs. subterete or narrowly linear: spathes
3-4-rid.; segments of perianth pale yellow, M in. long.

Mts. of Mexico. B.M. 2117, 2313.

cc. The stem broadly winged.

convoltitum, Nocca. A tender perennial: root fibrous,

slender: stem about 1 ft. high, usually forked: Ivs.

linear: spathes 3-4-fld.: segments of perianth yellow,
veined with brown, 3^ in. long. Tropical America.

AA. Fls. purple, hhie or white.

B. Stem terete.

grandindrum, Dougl. {S. Doiiglasii, A. Dietr.). A
hardy perennial: root fibers slender, long: stem simple,
about 1 ft.: Ivs. short, sheathing the, lower part of the
stem: fls. 2-3, cernuous; perianth-segments bright pur-
ple, rarelv white, % in. long. May, June. Northwestern
U.S. B.M. 3509. B.R. 16:1364. -This is possibly the
handsomest species in the trade. Var. album is also

offered and is equally desirable.

B8. Steyn flat,

c. Spathes equal in length.

grarainoides, Bicknell (5. dnceps, S.Wats., not Cav.).
A hard}' perennial: stem winged, about 1 ft. high, usu-
ally terminating in 2 unequal branches, subtended by a
leaf: Ivs. nearly equaling the stem, grass-like, 1-3 lines

wide: spathes about 1 in. long, 2-4-fld.
;
pedicels longer

than the spathes: fls. blue, K-^ in. across. April-
June. Eastern U. S. B.B. 1:453.

c. Spathes very tineqtial in length.

angTistifolium, Mill. [S. dnceps, Cav. S. Bermudi-
d.nam, Authors). A hardy perennial: root-fibers long:
stem about 1 ft. high, 1% lines through, with 2-3 clus-

ters on long-winged peduncles: Ivs. linear, shorter than
the stem, 1-lH lines wide: spathes 1-4-tid., about 1 in.

long: pedicels about 8 lines long. May-Aug. Me. to

Va., west to Colo. — Var. bMlum (S. helium, Wats.).
Stems more narrowly winged, usually without any leaf
below the fork: spathes shorter: pedicels longer. Calif,

and New Mexico. Var. mucronatum ( -S'. mucronatinn,
Michx.). Stems not branched, usually leafless, ending
in a sessile cluster overtopped by a linear bract. Rocky
Mts. and British North America. p^ -^y Barclay.

SITOLOBITJM is referred to Bicksdnia cicutdria,
Swz., a handsome, strong-growing tropical American
fern with Ivs. 4-8 ft. long, bipinnate, papery, light
green; petioles hairy; lower Ifts. 1-1>2 ft. x % ft.

SlUM (from Sion, old Greek name used by Dios-
corides). iJtnhelliferce. Four widely scattered herbs
with pinnate foliage and small white fls. borne in com-
pound umbels. Glabrous plants: leaf-segments dentate:
petals inflexed at the tip. For S. Sisarum, see Skirret.

S. latiJdlium, Linn., the Water Parsnip, is a Brit-
ish species sometimes naturalized in English wild gar-
dens, especially in damp woods. Like Ferula and cer-
tain other umbelliferous plants, it is valued more for its

stately habit and handsome foliage than for its flowers.

W. M.
SKtMMIA (Japanese Skimmi, meaning a hurtful

fruit). Riithcew. Ornamental evergreen shrubs with
alternate entire leaves, small white flowers in terminal
panicles and showy bright red berry-like fruit. They
are tender, not being reliably hardy as far north as
Washington, D. C. Handsome -shrubs for borders of

evergreen shrubberies and especially valuable for plant-
ing in cities, as they belong to the best smoke-enduring
evergreen shrubs; they are particularly beautiful when
covered with their bright red fruits, which are retained
through the whole winter if not eaten by birds. In the
greenhouse two crops of berries on a plant may be seen
occasionally. The Skimmias are of rather slow growth
and thrive best in a sandy loamy soil, but also grow
well in strong clay; they prefer a partly shaded situa-
tion. On account of their handsome fruits they are
sometimes cult, in pots in a sandy compost of peat and
loam. As the Skimmias are polygamous and mostly
unisexual, it will be necessary to plant staminate x>lants
among the pistillate ones to secure well-fruited speci-
mens. Prop, by seeds sown in fall or stratified and by
cuttings under glass with gentle bottom heat. William
Scott writes: "Seeds sown in the fall and grown along
in a coolhouse during winter can be planted out in a
good loam the following spring, when they will make a
vigorous growth, and can be lifted the following Octo-
ber. Their red berries make them very desirable as a
Christmas berry plant."
Three species from the Himalayas to China and Ja-

pan. Glabrous shrubs : Ivs. dotted with translucid
glands: fls. polygamous or dioecious, the staminate fra-
grant and in large panicles; sepals and petals 4-5; sta-

mens 4-5; style with 2-5-lobed srigma: ovary2-51oculed:
fr. a drupe with 2-4 one-seeded stones.

Japbnica, Thunb. (>S'. obJata, Moore. 5. frdgrans,
Carr. S. fragrantissima, Hort.). Shrub, 5 ft. high:
Ivs. crowded at the ends of the branchlets, short-peti-
oled, elliptic-oblong to oblong-obovate, narrowed at both
ends, obtusely pointed, bright or yellowish green above,
yellowish green beneath, 3>2-5 in. long: panicles 2-3^.^

in. long: fls. polygamous, usually 4-merous, yellowish
white : fr. coral-red or bright scarlet, subglobose and
somewhat angular, }4 in. across. Spring. Japan. S.Z.
1:68. G.C. il. 25, p. 244; IIL 5, p. 521, 524. Gn. 7, p.
183; 35, p. 480; 42, p. 133. J.H. IIL 30, p. 525. R.H.
1869, p. 259; 1880, p. 56, F. 1865, p. 1G1.->S. fragtans
and fragrantissima are names of the staminate plant;
S. ohlata of the pistillate. Var. ovita, Carr., has larger
and broader Ivs. R.H. 1880, p. 58. Var. VeitcM. Carr.,
has obovate Ivs. and perfect fls. R.H. 1880, p. 58.

F6rtuiiei, Mast. [S.Japdnica, Lindl.). Similar to the
preceding but of dwarfer habit: Ivs. lanceolate or ob-
long-lanceolate, acuminate, dark green above, light
green beneath, 3M-10 in. long: fls. white, in oblong-
ovate panicles, usually perfect: fr. obovate, dull crim-
son-red. Spring. China. G.C. II. 25, p. 245 (as /S. oh-
lata); III. 5, p. 525. The following as S. Japonica :

B.M. 4719; F.S. 7, p. 39; Gn. 7, p. 183 and 8, p. 519;
R.H. 1869, p. 259, and 1880, p. 56. This species fruits
more freely than the preceding. Var. rubella, Rehd.
Peduncles, pedicels and buds reddish; staminate form.
R.H. 1874:311; 1885, p. 189. Var. arg6ntea, Nichols.,
has the Ivs. bordered with white. A hybrid between
this and the preceding species is probably S. intermedia,
Carr., with narrow oblong-elliptic Ivs. dark green above.
To this hybrid belong also S. Fdremani, Hort., with lan-
ceolate or oblanceolate yellowish green Ivs. and subglo-
bose and obovate fr. on the same panicle (G.C. III.

5:553) and S. Hdgersi, Hort., with similar but deep
green Ivs. and globose squarish fruit.

S. Laurtola, Sieb. & Zucc. Shrub, 5 ft. high, of a strong aro-
niatie odor when bniised: Irs. uarrow-olilong to obovate, acute
or acuminate, bright green: fls. 5-merons. Himalayas.

Alfred Rehder.
SKIKSET {Siuni Sisarian, Linn.) is a vegetable of

minor importance the roots of which are used like salsify
or oyster plant. It is a hardy, perennial, umbelliferous
herb, native to eastern Asia. It grows 3-4 ft. high, has
pinnate foliage and small white fls. in compound umbels.
The roots grow in large clusters, something like those
of a sweet potato or dahlia, but they are much longer,
more cylindrical and somewhat jointed. The roots have
a sweet and slightly floury taste and if well grown are
tender. The chief objection to this vegetable is the
woody core, which must be removed before cooking, as
it is not easily separated from the fleshy part at the
table and detracts from its quality. The thickness of
the core varies greatly, no matter whether the plants
are propagated by seed, offsets or division of roots.
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Skirret belongs to a moisture-loving genus, and needs
a rich soil. The seeds may be sown in autumn or
spring and the plants yield well the first season. For
European practice Vilmorin recommends that the seed-
lings be grown in a seed-bed until they have made
4 or 5 leaves and then transplanted into permanent
quarters. Sow the seed in drills half an inch deep, and
thin out the seedlings to 8 inches in the row. The roots
may be left outdoors in the ground all winter, but others
advise storing them in sand or earth. -yy^ j^^

SKULL CAP. Scutellaria.

SKUNK CABBAGE. Sjmthyema fcetida.

SLIPPER FLOWER or SLIPPERWGEI'. Calceo-
Uiria.

SLIPPER, LADY'S, Cypripedinm.

SLIPPERS, BABIES'. Lotus corniculatns.

SLOE. Prunus spinosa.

SMELOWSKIA (Prof. T. Smelowskia, botanist of St.
Petersburg, died 1815). Cruclferie. About 4 species of
alpine plants with small white or yellow, 4-petaled
flowers: sepals short, lax, equal at base: po<l somewhat
shortish, narrowed at both ends: seeds few, arranged
in 1 series: Ivs. 1-2-pinnatisect: fis. racemose: bracts
none.

calycina, C. A. Meyer. Low. tufted perennial, very
variable in foliage: Ivs. soft, usually deeply pinnatifid,
with 2 or several pairs of linear to obovate, obtuse seg-
ments and a terminal one: rarely a few Ivs. entire:
racemes at first dense and subeorymbose, but elongat-
ing in fruit: fls. white or nearly so; petals about 2 lines
long. Arctic regions. Recommended by some per-
sons for rock gardens, but it does not seem to be
advertised in America. -y;^ j£

SMILACtNA (resembling smilax). LUicice^. False
Solomon's Seal. About 25 species of hardy perennial
herbs of the temperate regions of North America and
Asia, with rhizomes (Fig. 2330) and simple leafy stems
bearing terminal panicles of small us^nally white or

233Ci, Rootstock of Smilacina racemosa (X M).

The figures designate the position of the stalks iu the different 3

Between each of tiie figures or sears is a year's growth.

greenish white flowers: perianth of 6 equal spreading
segments; stamens 6. inserted at bases of the perianth-
segments: berry globular or nearly so, 3-celled.

Smilacinas are of easy culture in any good soil. They
prefer a rich loam in a moist but not wet, partly shaded
place. They are handsome plants both in foliage and
flower. S. racemosa is probably the most attractive.
The plants may be forced slowly for bloom in the late

winter and early spring.

A. Fruit red.

B. Plant with 2-4 leaves.

trifoliata, Desf. Rootstock slender : stem 2-15 in.

high: Ivs. sessile, oval to oblong-lanceolate, 2-5 in.

long: fls. in a simple raceme, few to several: berry
^4 in. through. Bogs and moist soil in the northern V.
S. and Asia. B.B. 1:430.

BB. Plant with many Ivs.

racemdsa, Desf. Figs. 2330, 2331. Rootstock rather
stout: stem 1-3 ft. high: Ivs. 3-6 in. long, oblong-lan-
ceolate or oval, sessile or nearly so: fls. numerous, in
a panicle: berry f^ in. through. In shaded or partly
shaded places throughout the greater part of the U. S.
B.B. 1:429. A.G. 13:519.

AA. Fruit black, or green and black.

B. Pedicels S-7 lines long.

sessili£dlia, Nutt. Rootstock slender: stem 1-2 ft.

high, slender: Ivs. 2-(i in. long, lanceolate, acute, flat

and spreading: raceme open, sessile or short-peduncled:
berry 3-5 lines through. Earlj'^ summer. Pacific states.

BB. Pedicels 1-2 lines long.

stellata, Desf. Very near to S. sessilifolia: Ivs. usu-
ally folded and ascending : raceme shorter and more
crowded. May, June. Moist soil, throughout the greater
part of the U. S. B.B. 1:430. p_ -^^ Barclay.

SMILAX (ancient Greek name). Liildcece. A genus
of about 180 species very widely distributed over the
world, usually woody climbers, which ascend by means
of the coiling appendages of the petiole; sometimes
shrubs or rarely herbaceous perennials, with slender
twigs: rootstocks usually large and often tuberous:
lower Ivs. reduced to scales; the upper simple, 3 or
rarely several-nerved, often evergreen: fls. usually nu-
merous, rather small, dioecious, in axillary, sessile or
peduncled umbels : pedicels nearly equal in length :

berries usually globose, 1-4-seeded.
There are 17 species native of the U. S., nearly all of

which are useful wild garden plants, having glossy at-

tractive foliage. The last three noted below have been
offered by collectors. For Smilax of florists, see ^5-
parayus medeoloides.

a. JOvs. usually variegated. Exotic species.

B. Plant climbing.

argyr^a, Lind. & Rod. Tender foliage plant: stem
wiry, slender, armed with short, stout thorns: Ivs. lan-

ceolate, becoming 8-10 in. long, dark green,
blotched with gray. 3-nerved, short -petioled.
Bolivia. I.H. 39:152. -According to G.P. 8:305
the above species is a robust healthy plant
doing well in a moderate temperature and
quickly forming ornamental specimens. It

should be given a rich, fibrous soil and a light
and sunny position. It may be propagated by
half-ripe cuttings of the side shoots with 2-3
eyes inserted in a moderately warm bed.

BB. Plant partially climbing.

dspera, Linn. A half-hardy shrub often
somewhat scandent, unarmed or with spines:
Ivs. ovate-deltoid or lanceolate. 15^-6 in. long,
usually blotched with white, 5-9-nerved: fls.

white, sweet-scented, in manj'-fld. umbels: ber-

ries }4 in. thick, usually 3-seeded and, accord-
ing to J. D. Hooker, bluish, while Franceschi
mentions them in his catalogue as shining red.

jars. S. Eu. to India, Gn. 28, p. 615.

AA. Lvs. green. Native species.

B. Stem herbaceous

.

herb&cea, Linn. A hardy perennial with a somewhat
procumbent or climbing branched annual stem 4-6 ft.

high, unarmed: lvs. ovate to lanceolate acute to cuspi-

date, obtuse or cordate at the base, long-petioled. 7-9-

nerved: umbels 15-80-fld.. long-peduncled: fls. carrion-

scented when open: berry bluish black, H in. thick.

Apr.--June. In woods or fields throughout the greater
part of the U. S. B.B. 1 :439.
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EB. Sfeiii icoody,

C. FolUirje evergreen.

laurlfdlia, Linn. Stem stout, high-cIirabinR, armed
with straight priclsles: branches angled, mostly un-

armed : Ivs. leathery elliptic or oblong-lanceolate, 3-

nerved : umbels (i-SO-fld., on short, stout peduncles:
berries black, ovoid. N. J., south and west to Ark.

2331. Smilacina racemosa (X ^).

cc. Foliage deciduous.

WAlteri, Pursh. Stem climbing, angled, prickly be*
low: branches unarmed: Ivs. ovate to ovate-lanceolate

obtuse or abruptly acute, 5-7-nerved: umbels 6-15-fld.,

on short peduncles: berries coral-red or rarely white.
Wet soil, N. J. to Pla. west to Mississippi river. B.B.
1:*42. F.W.Barclay.

SMOKE TREE. Rhus Cotimis.

SMUT. A prevalent disease of many cultivated cereal

grasses and other plants caused by the attack of a
fungus of the class ustilaginege, sometimes producing
swellings on various parts of the host, the swellings
being eventually filled with brownish or blackish spores
known as chlamydospores, which emerge, as a fine dust-
like powder, when the outer membrane of the hyper-
trophic tissues bursts or cracks. The smut on Indian
corn may be taken as typical. The disease usually ap-
pears first on the leaves, afterwards at the junction of
leaf-sheath and blade; finally the ear of corn is attacked,
and the tassel. On the leaves blisters are found; on
the ear, large, whitish polished swellings appear. As
the spores mature, the swellings become darker in
color, and the inclosing membrane finally ruptures, ex-
posing the dark olive-green mass of spores. Unlike
most other cereals, maize can be inoculated at any age.
Several smuts have been described; viz., loose smut
of oats {Usfilago avente), maize and teosinte smut
( Ustilagozeai), stinking smut of wheat {Tilletia tritici),

rye smut (Urocystis occulta), onion smut (Urocystis
cepul(v), and colchicum smut iUrneyatia colchici). For
an account of the grain smuts, see Swingle, Farmers'
Bull. 7.5, U. S. Dept. Agric. Jqhn W. Harshberger.

SNAILS. See Caterpillars and Worms.

SNAKE CUCUMBEK. A form of Ciicumix Melo.

SNAKE GOUKD. See Trichosanthes.

SNAKEHEAD. Chelone.

SNAKEKOOT. Black S. Cimicifiu/a racemosa and
l^duicuta. MariliiiHlini. Button S. Lialri.s. Canadian
S, is Asartini. Seneca S. Poliir/ata Soier/a. White S.

Fupatorium aiji'ralrrfndes.

SNAKE'S BEAKD. OphiopogoH. Snake's Head Iris.

Hermodactylus. Snake's Head Lily. Fritillaria
Meleagris.

SNAKE'S MOtTTH. Pogoniu.

SNAKE'S TONGUE. Oplnoglossum.

SNAPDRAGON is Aniirrhinum.

SNEEZE WEED. Heleniiim.

SNEEZEWOOD. See Ptteroj-ylon.

SNEEZEWORT is Arhillea.

SNOWBALL TREE. Vihurnum Opuliis.

SNOWBERRY. Consult Chiococca and CJiiogenes;

also ^ytnj>Jioricarpus.

SNOWDROP. See Galantlms.

SNOWDROP TREE. Ealesia.

SNOWFLAKE. Leucojiim.

SNOW FLOWER. Chiouanthus.

SNOW GLORY. Cliimwdoxa.

SNOW-ON-THE-MOUNTAIN.
nata

.

Euphorbia margi-

SNOW PEAK. Pyms nivalis.

SNOW TREE, Pyrus nivalis.

SNOW WREATH. Neviusia Alabamensis.

SOAP BARK TREE. Quillaja Saponaria.

SOAP BERRY. Sapindxts.

SOAP BULB. Clilorogalum.

SOAP-PLANT. See Clilorogalum.

SOAPWORT. Saponaria officinalis.

SOBOLfiWSKIA (after G.
nist). Crucifertc . About 2 s

biennial, erect, branching
roundish, coarsely serrate

borne in numerous corymb-
vate, compressed or nearly
inflated at the apex, 1-celled,

clav&ta, Fenzl. Basal Ivs

per nearly sessile: silique

wide. May. — Offered by Job:

Sobolewski, Russian bota-
pecies of Asiatic annual or
herbs, with long-petioled,
leaves and white dowers
-like racemes : silique cla-

terete, curved, coriaceous,

, 1-seeded.

. reniform-cordate, the up-
2% lines long by 1J4 lines

n Saul in 1893.

F. W. Barclay.

SOBRALIA (after Fr. Mart. Sobral, a Spanish bota-

nist). Orchiddcece. This is a genus of extremely hand-
some orchids with a very distinct habit. The plants

have slender, reed-like stems clothed with leaves

throughout their entire length. The stems are tufted,

forming bushy plants varying in height according to

the species. "The flowers are among the largest of the

orchids, those of S. macrantha attaining a diameter of

9 in. across the sepals. They are, however, very fuga-

cious, fading a few days after opening. Lvs. with
sheathing bases, plicate-venose: fls. membranaceous,
few, in short, terminal racemes, or solitary; sepals and
petals spreading; labellum convolute around the column,
terminal portion large, undulate, often fimbriate, smooth
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or with longitudinal ridges; column slender; pollinia
8. About 30 species, inhabiting the mountains of
Mexico and tropical America. The following account
comprises the species that appear to be in the American
trade, but others are to be found in the collection of
fanciers, as aS. Liliastrum, Lindl., with large white
yellow-veined fls.; S.Wilsoni, Rolfe. with large white
fls. shaded with rose and spotted with purple ; also
various forms of S. macranthd, as vars. nana, pur-
purea and albida. Heineich Hasselbrino.

Sobralias are charming orchids, and where room can
be given to large plants they well repay the space and
care they require. Many of them, to be sure, are very
fugacious iu their blooming, some lasting only a day,
but nearly all of them make up for this by a succession
of flowers which is more or less rapid. The individual
blossoms are of a size to equal almost any orchid flower,
and quite as graceful in their general appearance— far

2332. Sobralia macrantha (X >3).

more graceful than most Cattleyas even. Where space
for large and bushy plants can be afforded, some of the
Sobralias will prove most chai-raing plants, having the
double advantage of presenting in a well-grown plant
not only beautiful blossoms but a subject which is thor-
oughly good-looking as a foliage plant. They also have
the added advantage of being, in most instances, of
rather easy culture. Given a suitable soil and a liberal
supply of water they are almost sure to grow and bloom,
although they will do better if they are given their
time for rest, when less water is allowed without per-
mitting the material about the roots ever to become
quite dry.
The flowers of many Sobralias are very fugacious,

some lasting only one day, but nearly all of the varie-
ties make up for this fault by a succession of flowers
more or less rapid through a blooming period of, in
some instances, many weeks. In size the individual
blossoms vary from that of an ordinary Cattleya labiata
to one scarcely an inch and a half across, and the plants
themselves present as great variety, ranging from such
as S. fragrans, which grows less than a foot high, to
that giant of the tribe 5. Onttleya, which will reach a
height of nearly ten feet. They also give as much va-

riety in their coloring, ranging from a shade of laven-
der which is almost a blue through ditferent shades of
purple to the rich claret color of iS. Lou-ii, and from
yellow to the purest white. -p. 3. Le Moyne.

A. Fls. white {see also JVos. 4 and 6) . .1. leucoxantlia
AA. Fls. yellow.

B. Heicjlit '2 ft 2. xantholeuca
BB. Height 1 ft 3. Sragrans

AAA. Fls. chiefly purple or rose 4. macrantha
5. Brandtise
6. Fenzliana
7. HolJordii
8. Cattleya
9. Lowii

1. leucoxantha, Reichb. f. Stems tufted, 3 ft. high,
spotted: Ivs. 4-6 in. long, lanceolate, acuminate: fls.

G-7 in. across; sepals linear-lanceolate, spreading and
recurved, white; petals shorter, oblong, undulate above,
also pure white ; labellum with a ventricose tube ; limb
large, circular, notched in front and the margin irregu-
larly lobulate and wavy, throat golden yellow, with a
few brownish stripes. Aug. Costa Rica. B.M. 7058.

R.B. 23:205. J.H. 111.33:77.

2. xantholetica, Reichb. f. Stems about 2 ft. high,
tufted: Ivs. spreading and drooping, lanceolate, 6-7 in.

long, with speckled sheaths: fls. solitary, lemon-yellow,
with a deeper shade on the lip: sepals linear-lanceolate,

spreading and recurved
;

petals similar but shorter;
blade of the labellum orbicular, crisp and undulate,
margin crenate. Guatemala. B.M. 7332. R.H. 1890:12.

G.C. III. 5:9. Gn. 22:366. —A species with flowers about
as large as S . macrantha . hwt plants of more compact
habit.

3. fr^^ans, Lindl. A small species with stems about
1 ft. high: Ivs. 1 or 2, oblong-lanceolate, 4-5 in. long:
fis. 2-3 on a long peduncle, about 2 in. long, pale sulfur-

yellow ; sepals oblong, spreading: petals similar but
erect; middle lobe of the labellum fimbriate on the mar-
gin and having many fimbriated crests. Columbia.
B.M. 4882. -One of the smallest of the genus.

4. macrantha, Lindl. Fig. 2332. Stems tufted, reed-
like, 4-7 ft. high, leafy all the way up: Ivs. broadly lan-

ceolate to oblong-lanceolate, long-pointed, 8-10 in. long:

fls. several at the ends of the stems, rose-purple, with
the front of the labellum deep jrarple; sepals linear-

oblong, 4^2 in. long, reflexed and twisted
;

petals

broader, oblong, wavy above; labellum 5 in. long, with
the expanded portion almost circular, 3 in. across and
2-lobed at the apex, very wavy; tube long, whitish with-
in, with a yellow stain in the throat and several thin
yellow ridges. May -July. Mexico and Guatemala.
B.M. 4446. F.S. 7:669. P.M. 14:241 (var.). G.M.
31:559. Var. Kienasti&na (var. alba) has white fls.

5. Brindtiae, Krzl. Stems 3 ft. high: Ivs. lanceolate,

acuminate, 8 in. long: fls. purple-rose, paler outside,

with the labellum darker and having a yellow disk;

sepals linear; petals twice as wide; middle lobe of the
labellum very broad, divided into 2 diverging, rather
acute lobes; anther-bed with a long recurved horn on
each side. Resembles a medium-sized S. maeranthay
distinguished by the long horns of the column, and
black spots (not hairs) on the leaf-sheaths. S. Amer.

6. Fenzliana, Reichb. f. Stems slender: sheaths
blackish, asperulate: Ivs. oblong, acutish: fls. rose-

colored; sepals oblong, acute; petals obovate-cuneate,
three-fourths as long as the sepals; labellum spreading,
front portion ovate, notched, crenulate; horns of the
column equaling the anther. Nicaragua. — Var. dlba,

Hort., has pure white flowers.

7. Hdliordii, Sander. Plants' of dwarf habit: fls. rose-

carmine, deeper in the lip, shading to whitish in the
throat. Habitat not stated by Sander.

8. Cattleya, Reichb. f. Stem stout: Ivs. oblong, acu-
minate, plaited, bearing several lateral clusters of
strong, thick fls. of a flr'm fleshy texture, with purplish
brown sepals and petals and a purplish lip, with a
white column and three yellow lines over the center of
the lip. Colombia.
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9. L6wii, Rolfe. An imperfectly known species in-

troduced about 1892 from Colombia. It grows about

IX ft. high and has fls. of a bright uniform purple.

The following trade names ai-e not accounted for : <S. mag-
nifica.—S. Pfauii.—S. vli-ijlnalls.

Heinkich Hasselbking.

SOIL. The soil is a superficial covering of the earth's

crust, more or less well adapted to the growth of plants.

It is usually only a few inches thick. Below tliis is a

subsoil often differing, especially in humid climates,

from the soil proper in color, texture, or chemical com-
position. A very striking definition has been suggested

by Sir John B. Lawes, who considered the soil to be

rotten subsoil, and the subsoil rotting rock. The term
soil is occasionally used in a more comprehensive way
to include both the soil and the subsoil.

The soil adapted to the growth of the higher plants

consists of fragments of rocks or minerals, organic

matter, soil solution, and a soil atmosphere. The
mineral fragments vary in size from the finest clay

particles to gravel and even boulders. The organic

matter is derived from low organisms, from previous

vegetation, or from growing plants; as also from stable

manure, and occasionally fish or animal matter added
to the soil by man. The soil solution consists of water
carrying dissolved substances derived from the soil

grains and from the organic matter, as well as from
fertilizing materials artificially applied, and constitutes

a nutrient solution from which the plant derives its

mineral constituents. The soil atmosphere differs from
the ordinary atmosphere above the soil in being richer

in carbon dioxid and nitrogen, and containing more
water vapor and less oxygen.

In origin there are two main classes of soils : seden-

tary soils, formed by the disintegration and decomposi-
tion of rocks in place; and transported soils, including

those of alluvial, glacial and Eeolian origin. The word
alluvial is here used to include all water-transported
material; the term is, however, frequently used in a

more specific sense to indicate the recent flood deposit

of rivers.

Soils are classified according to their origin and their

mechanical and chemical composition and properties.

Genetically, they are classified according to the rock

from which they are derived, as granite soil, lime-

stone; or according to the manner of their origin, as

alluvial, lacustrian or drift. Mechanically, they are

classified broadly into stony, gravelly, sandy, sandy
loam, loam, clay loam, clay, adobe, black-waxy, or,

according to some other physical property; chemically,

into calcareous, humus, alkali, and according to other
striking chemical features. In the soil survey of the

U. S. Department of Agriculture a local name is adopted
for each type under which the specific characters are

given; examples of this are Hartford sandy loam, Nor-
folk sand, San Joaquin adobe, Glendale loess.

The physical properties of soils concern the size and
arrangement of the particles, and the relation of these
to each other and to the organic matter; also the soil

atmosphere, the soil moisture, and the physical forces

of heat and gravitation. In these there is an intimate
relation with physiography or the form and exposure of

the surface of the land, as well as to climatology.
There are undoubtedly constant physical changes

going on in the soil, as well as chemical changes, which
have much to do with the best development of vegeta-
tion. The soil moisture may be looked upon as a
nutrient solution dissolving its material from the diffi-

cultly soluble compounds in the soil and from fertilizers

artificially applied. The amount of substances in sohi-

tion varies with the moisture content and with the way
moisture is supplied to the soil. The dissolved sub-
stances, naturally present in the soil or derived from
fertilizers, influence the solubility of the soil compo-
nents, rendering them more or less soluble according to

their nature and existing conditions. It is probable
that there is a normal weathering of the soil material
which produces a certain concentration in the soil solu-
tion which will be maintained on the gradual withdrawal
of nutrient material by the plant. However, this

natural weathering is often not sufficient in amount to

produce the yield and quality of crops desired, and this

may be increased by methods of cultivation and fertili-

zation so that crops may annually remove larger quan-
tities of nutrient substances without any particular
exhaustion to the soil.

It is certain that these nutrient materials do not ac-

cumulate to any considerable extent in soils in humid
countries, as they are liable to be leached away and also

to recombine, forming difficultly soluble compounds
with the material of the soil grains. A soil is in good
heart or good condition when the physical conditions,

such as the water supply, soil atmosphere and tempera-
ture relations, are favorable, and when the weathering
of the material is sufficient to furnish an abundant and
constant nutrient solution in the soil moisture.
One of the most potent agents in the weathering of

soils is the organic material contained. This is unques-
tionably due largely to the amount of carbon dioxid
formed, which renders many of the nutrier|t matters
much more soluble. Moreover, the organic matter forms
a culture medium for bacteria, ferments and the vari-

ous organized and unorganized agents which assist in

breaking down the organic material, and facilitate as

well the weathering of the other soil components. Soils

in general have remarkable power of absorbing on the
surface of the soil grains vast quantities of carbon
dioxid, ammonia and other gases, and of other nutrient
materials, which while soluble and actually dissolved,

do not readily diffuse out into the solution between the
soil grains.
The influence of fertilizers is therefore tw'ofold: the

direct addition of plant-food for the immediate use of

plants, and the action of the fertilizing components
upon the solubility of the otherwise difficultly soluble
compounds in the soil. There are other offices which
are very strikingly shown in the case of lime. This
substance when in the form of either caustic or slaked
lime corrects the acidity which is very often present in

soils. It changes the structure of soils. It renders
some of the soil components much more soluble, espe-

cially when the lime is in the form of the sulfate or

gypsum, and it has undoubtedly a physiological role

which enables the plant to assimilate larger quantities

of other nutrient matters even in amoimts which would
be detrimental if the lime salt were not present in ex-

cess.

The principal objects of the cultivation of the soil are

to secure proper aeration, to conserve the moisture sup-
ply, and to improve the drainage. The irrigation and
artificial drainage of soils are treated elsewhere.

".!>

2333. How the gardener makes his soil, by letting it

decay in piles.

The larger pile is composed of sods.

The physical properties of texture and structure, that

is, the size and arrangement of the soil grains, have a

greater practical importance with field crops and the

relation of crops to soil under extensive cultivation than
upon horticultural crops either in the field or green-

house, where intensive methods are used. Particularly

in the eastern states, where the natural rainfall is re-

lied upon for the water supply, these physical proper-

ties have great influence in determining the relation of

crops to soils. This is due in large part to the influence
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of the physical properties upon the water supply, and
the commercial values of many soils are dependent
largely upon this one condition. This is notably the
case with the early truck crops, with corn, "wheat and
grass lands, and with special products such as celery,
cranberries and other horticultural crops. With inten-
sive cultivation, however, the flavor, appearance, tex-

ture and general quality of the crop assume greater
commercial importance, and even with intensive meth-
ods these are largely influenced by the character of the
soil. This is shown in a striliing manner in the locali-

zation of certain interests, even under the most inten-

sive system of agriculture, such as the production of

the fine lettuce around Boston, of the carnations, vio-

lets, tomatoes and roses in other districts. With the
present specialization in these lines, it is not only neces-
sary that one should have a knowledge of the methods
of cultivation, but should have the proper soil condi-
tions as well as suitable climatic conditions ; and to

such an extent has this specialization been carried that
different varieties of roses, for example, are best grown
in different localities where the soils are slightly differ-

ent. These matters must be realized by the horticultur-

ist in order to attain the highest degree of success in

any particular undertaking. Milton Whitney.

Soils fok Pottins. — Strictly speaking, there are but
two distinct kinds of soils, though there are several
modifications or physical differences in both. These are
mineral soils and organic soils or peat. Peat is formed
in temperate climates by the accumulation of vegetable
matter in swamps, or in some parts of the world under
peculiar atmospheric conditions (see Peat). Mineral
soils, which cover the greater portion of the earth's

surface, are formed by the disintegration of rocks and
stones through the agency of water, frost or the atmos-
phere. Peaty soils are composed almost entirely of
vegetable matter, with but little mineral matter. Min-
eral soils are just the reverse. The physical differences
in peat are practically reduced to two; viz., the ab-

sence or presence of fiber. The physical differences in

mineral soils vary considerably from almost pure clay

to almost pure sand; indeed, the mechanical (or physi-
cal) analysis of mineral soils is based largely upon the
proportions of clay and sand. The following table,

taken from Tanner's "First Principles of Agriculture,"
is self-explanatory:

Kame of soil Percentage of sand
Sand 80 to 100
Sandy loam 60 to 80
Loam 40 to 60
Clay loam 20 to 40

Clay to 20

It will be seen that when the proportions of sand and
clay are equal or nearly so, the soil is then termed loam.
Should clay or sand predominate it is then spoken of as

a clay loam, or sandy loam. If other substances, such
as lime or gravel, be present, the soil is then termed a

calcareous or a gravelly soil.

The composition of soils can be still further known
by chemical analysis, but to the average gardener this is

not necessary. Moreover, it is an operation of great
nicety and one that requires an experienced chemist to

perform. The chemical constituents which plants derive
from th,e soil are present in most soils, though in vary-
ing degree, but they are sure to be present in ample
quantity in the potting soil selected by an experienced
gardener. The air and water may fiirnish as much
as 98 per cent of the material with which the plant
body is built up in some cases, and only the remaining
2 per cent be strictly derived fioni the soil. The three
most important nutrient elements are nitrogen, phos-
phoric acid and potash. Of the three, nitrogen is the
most important, but all are present in varying degrees
in most natural manures. Moreover, nitrogen composes
four-flfths of the atmosphere and the soil absorbs it

chemically through the action of bacteria when the soil

is in good physical condition. Hence the importance of
remembering always that air in the soil is as important
as water. Sorauer, in his "Physiology of Plants," page
56, says: "The ideal condition of a soil is one in which
it i-esemhles a sponge, and in which it will retain the
greatest amount of nutritive substances and water with-

out losing its capacity for absorbing air." Therefore it

will readily be seen that the physical condition of soil is

far more important to the gardener than the chemical.
Mineral soils vary according to locality, but when the

topography of any particular locality is of a hilly or
mountainous character, the different variations or phys-
ical differences may often be found within the radius
of a mile. The capacity of soils to retain moisture va-
ries considerably. A clay loam is far more retentive of
moisture than a sandy loam. The experienced gardener
therefore selects a clay loam for his strong-rooting,
large-leaved tropical plants, because transpiration is so
much greater in these plants. For a general collection
of greenhouse and small-growing tropical plants he
selects a good loam. For cacti, agaves and other succu-
lent plants which will not take as much water at all

seasons as other plants, he selects a sandy loam. For
ferns, most of the Ericaceae and Gesneraceee he selects

peat; while for nepenthes, orchids, bromeliads and the
epiphytic aroids he selects fern or kalmia root. Other
materials which a gardener should always have on hand
when he has a large and varied collection of plants are;
leaf-mold, which is made by collecting leaves and stor-

ing for at least two years, turning them over occasion-
ally to facilitate decay; living or fresh sphagnum moss;
sand; charcoal, and some convenient manures, such as
pulverized sheep manure and bone meal.
Growing plants in pots is verj- different from grow-

ing them in borders or the open ground. In pots, espe-
cially the larger sizes, the capacity of the soil for ab-
sorbing air is in a great measure restricted; therefore,
the experienced gardener digs the turf only from good
pasture or meadow land, so that it shall be full of the
fibrous roots of the grass. Soils containing fiber will

absorb air much more freely than that without fiber.

But before using the turf for potting it should be placed
in square piles, turf downwards, for at least six months
in order to kill the grass and all vegetable life. Fern
root should also be collected and stored the same length
of time in order to kill out the ferns. Pig. 2333. Raw
and very coarse soils are usually sifted before used for
most greenhouse plants. Shallow sieves are used for

this purpose. Fig. 2334.

2334. Sieves for sifting or riddling: soils.

Except for sowing seeds and for potting seedlings
and freshly rooted cuttings, thoroughly decayed and
homogeneous soils shoitld not be sifted, but should be
broken into small lumps, as the small lumps assist ma-
terially in aerating the soil. If the soil is sifted too

much it becomes very fine, packs close and allows too

little aeration. Leaf-mold is decayed vegetable matter,
or humus. It may have little manurial value, but is used
by gardeners to make soils "light" or spongy. For most
young plants a good proportion added to the soil is ex-

cellent, as it encourages root growth.
Sand is the best medium for rooting cuttings of the

majority of plants. It Is also added to soils to increase

their porosity, especially when potting very young
plants. Silver sand is best for all purposes because it

contains less oxides than re<l or vellow sands.
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In potting plants, experienced gardeners make pot-

tiuff mixtures or add a variety of materials to the soil

to suit the requirements of ditferent plants. For young
seedlings or for freshly rooted cuttings, the compost
should be of a light and porous nature, but as plants

increase in size and vigor a heavier and richer mixture

2335. Solandra erandiflora (X 1-5).

is usually given, that is, if plants are to be grown on as

specimens; but the proportion of nutrient substances
used in a potting mixture should be determined by the
vigor of the plants. It is always better to use too little

plant-food than too much; if too much is used it often
becomes available faster than the roots of plants can
absorb it, and hence causes organic acids to form in the
soils which are fatal to the roots of most plants. Many
amateur plant -growers in their over-anxiety to grow
fine plants make this fatal mistake.
In most gardens the greenhouse space is limited, and

a gardener cannot always develop his plants to their

fullest capacity or he has to reduce his variety and
numbers. For instance, we used to grow fancy pelargo-
niums three and four feet in diameter, but we found we
either had to grow smaller specimens or reduce the va-

riety of our collections. This, then, determines in the
mind of an experienced gardener the composition of his
potting mixtiires. His aim should be to grow the finest

possible specimens in the smallest possible pots and
space, and all the cultural details given by the writer
in this Cyclopedia have been with this idea in mind.

Edward J. Canning.

SOJA. Consult Soy Bean and Gli/chie.

SOLANDRA (after Daniel C. Solander, a Swedish
naturalist and traveler, 173U-1786). Solanaceca. A ge-
nus of about 4 species of woody vines native to tropical
America, with simple, entire, shining leaves and large,

white, solitary, datura-like flowers: calyx long-tubular,
2-5-cleft ; corolla funnel-shaped ; tube cylindrical;
throat obliquely and widely bell-shaped; lobes broad,
imbricated ; stamens 5, inserted on the corolla-tube:
berry glol)ose, pulpy.

A. Plant becoming 12-20 ft. high.

grandilldra, Sw. Fig. 2335. Lvs. obovate - oblong,
acute, glabrous, thick: fls. fragrant; corolla twice as
long as the calvx, not contracted at the throat, white or
somewhat yellowish. B.M. 1874. G.C. III. 21:272. Gn.
53:1161. J.H. 111. .34:123.

AA. Plant ubitut J ft. high, with trailing branches.

longifldra, Tussac {S. iTevis, Hook.). Lvs. oblong-
ovate or ol)uvate, acute; petioles purplish: fis. fragrant;
corolla usually 1 ft. long, three times as long as the
calyx, contracted at the throat, white or somewhat yel-

lowish. B.M. 4345. -Cult, in «. Calif.

S. guttata, D. Don. has bright yellow fls. with streaks of pur-
ple in the throat ;ind is longer and more slender than .S. gran-
diflora and the lobes are more conspicuously fringed. Mex.
B.R. is:l55l. p. "vv. Barclay.

Solandras are attractive plants and their needs are
simple. A warm greenhouse — one in which the tem-
perature is never allowed to fall below 50°— will suit

them very well in the eastern states. The plants would
probably do well outdoors in Florida and the far South.
They like plenty of light and sunshine at all seasons of

the year, and water should be given freely from early
autumn till the latter part of spring, as they make their
growth and bloom during that period. In summer,
when the wood is ripening, a dry state is preferable for
them. The soil that gives the most satisfactory results
is a good, somewhat sandy loam. It is unwise to dis-

turb the roots of established plants more frequently
than is necessary. The chief point in growing Solan-
dras is to obtain short, sturdy branches, for those of
rank growth seldom or never develop flowers; for this
reason the use of rich soils and strong fertilizers should
be avoided always. Propagated by cuttings of firm
young shoots taken with a heel and placed in slight bot-

tom heat.
Solandra grandiflora is perhaps the best of the ge-

nus. The flowers do not last more than four or five

days. They are of a pretty greenish white color when
they first open and turn slowly to a rich brownish yel-

low Michael Babkek.

SOLANUM (Latin, solamen, solace or quieting).
Nightshade. Solanum, giving name to the faniiiy

Solanacew, is a vast genus of temperate and tropical

herbs, shrubs and even trees, but is comparatively poorly
represented in temperate North America. Dunal, the
latest monographer (DC. Prodr. 13, pt. 1). in 1S52, rec-

ognized 901 species, and many species have been de-

scribed since that time. The genus finds its greatest
extension in tropical America. Of the vast number of

species, barely 25 are of much account horticulturally,

and half that number will comprise all the species that

are popularly well known. One of these is the Potato,

Solanum tttberosum, one of the leading food plants of

the human race. The genus seems to abound in plants

with toxic properties, although its bad reputation in this

respect is probably exaggerated.
As a genus, Solanum is not easily separated from

other genera, but some of its most designative char-

acters are as follows: Lvs. alternate: inflorescence

mostly sympodial and therefore snperaxillary or opjui-

2336. Tuber of Potato—Solanum tuberosum (X J^)-

site the lvs.: corolla gamopetalous and rotate or shal-

low-campanulate, plaited in the bud, the limb angled
or shallow-lobed; stamens usually 5, inserted on the
throat of the corolla, the anthers narrower or elongated
and connivent and mostly opening by an apical pore or

slit: ovary usually 2-loculed, ripening into a berry which
is sometimes inclosed in the persistent calyx. The fls.
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are white, purple or yellow. The species are herbs in
temperate climates, but in warm countries many of
them are shrubby and some are small trees. Many of

them are climbers. It is impracticable to distribute the
few cultivated species into the various botanical groups
of a great genus, and the following species are there-
fore assembled on a purely horticultural plan.

2337. Pepino or Melon Sluub— Solanum muricatum (X

aviciilare, 13.

azureinn, 21.

boreale, 1.

Capsicastrum, 9,

coccineum, 7.

depressum, 6.

esculentum, 6.

Fendleri, 1.

grand ifl0111m
GxtatcDialeiise, 5
Hendersoiii. 10.

Indicum, 14.

insanutn, 6.

integrifolium, 7
Jamesil. 3.

jasminoides, 20.

20.

INDEX.

laciniatuni, 13.

Maglia, 2.

Tiiagnificitm, 2'2.

mareiiKitnm, 17.

Jlelongeiui, 6.

iiinricatum, 5.

miiticiun, 11.

namim, 8.

niKVura, 4.

opigerum, 6.

Pseudo - Capsicum,
8.

pyraeanthum. 16.

Rantonnetii. 11. .

Rantonnei, 11,

Jl.

robustum, 18.

Seaforthianiiin,
serpentinum, 6.

Texanuiii, 7.

Torreyi. 15.

tuberosum, 1.

umbellatum; 12.

iimbellifennn, 12.

variegatum, 1, 9, 20.

venustu in, 21.

Wavscewiezii, 19.

warscetviczioides,
10.

WeatherilU. 8.

Wendlandii. 22.

A. Species bearing underground tubers: h's. pinnate.
(See Baker, Journ. Linn. Soc. 21, for account of
the tuberiferous Solauums.)

1. tuberdsum, Linn. Potato. Figs. I!)29. 19ri0; 2336,
Low, weak-stemmed, much-branched perennial with
tender, herbaceous tops, and perpetuating itself asex-

ually by means of thickened or tuberous underground
steins, glabrous or pubescent-hir.sute: Ivs. uuequally
pinnate, the 5-9 oblong-ovate Ifts. interposed with much
smaller ones: fls. lilac or white, in long-stemmed
dichotomous clusters, the corolla prominently lobed: fr.

a small globular yellow berry, usually not produced in
the highly developed modern varieties. Temperate
Andes of Chile and adjacent regions. — See PoCa/o. There
is a form with yellow-blotched Ivs. (known as var. va-
riegatum) sometimes cult, for ornament.

Var. boreMe, Gray [S. F^ndleri, Gray). Plant usu-
ally smaller, as also the tubers, which are about % in.

in diam. and send off long, creeping subterranean
stolons: interposed Ifts. one or two or even none:
corolla angled. Mts., S. Colo, to Blex. — Apparently only
a northward extension of the species.

2. Miglia, Schlecht. Darwin Potato. More slender
and erect than S. tuhcrosHm and nearly or quite gla-
brous: Ifts. usually smaller, the interposed ones few
and very small: fls. smaller than those of S. tuherosum^
white, slender -pediceled, in loose, long-forked cymes:
tubers small (2 in. or less long), globose or oblong, soft
and watery. Coast region of Chile. B.M. 675G.— Some-
times cult, as a curiosity. It has been thought by some
to be the original of the Potato, but this is now given
up. Darwin describes the plant in his "Naturalist's
Voyage." As grown by the writer, the plant has given
little promise in the production of tubers, for the
tubers are small and soft.

3. JA.niesii, Torr. Low and slender, 12-18 in. tall un-
der cultivation, the small angular branches glabrous or
soon becoming so: ivs. oblong in general outline, the

rachis narrow-winged, the Ifts. 5-9, with no in-

terposed small ones, small and lanceolate-ob-
long in shape : fls. small, white, the corolla

deeply cleft and the anthers large and promi-
nent: tubers few, globular, hard, 1 in. or less

in diameter, withstanding frost. Mts. of Colo.,
N. Mex. and Ariz. B. M. 6766. — Sometimes
cult, as a curiosity. The tubers do not appear
to be eaten.

A.\. Species grown {or collected) for the edible
fruits: Ivs. simple.

4. nigrum, Linn. Black Nightshade. Mo-
RELLE of the French. Annual, 1-2 ft., branch-
ing, glabrous or nearly so: Ivs. simple and en-
tire, ovate to cuneate -ovate, pointed, long-
stalked: fls. white, small, in few-fld. clusters,

the pedicels drooping: fr. globular, black, size

of a pea. —A widespread weedy plant. In the
Dakotas, according to Hansen, the plant is

often called "StuV)bleberry," as it volunteers
freely in wheat stubble, and the fruit is much
used there for pies and preserves. Hansen finds

that the plants withstand considerable frost.

In warm countries, according to Vilmorin, the
leaves are sometimes eaten as spinach is, "and
apparently without any injurious result, al-

though the plant belongs to the dangerous fam-
ily of the Solanacese." The writer has grown the plant

from French seeds, but he does not know that it is in

the American trade. The species is exceedingly vari-

able. Gray thinks that the species should include

"many and perhaps most of 50 and more species of

Dunal in the Prodromus, weeds or weedy plants, widely
diffused over the world, especially in the warmer por-

tions."

0. muricatum, Ait. {S. GuatemaUnse, Hort.). Pepino.
Melon Pear. Melon Shrub. Fig. 2337. Erect bushy
herh or subshrub, not spiny, glabrous or nearly so: Ivs.

long and narrow, mostly oblong-lanceolate, tapering to

the petiole and also to the nearly or quite obtuse point,

the margin wholly entire or somewhat undulate: fls.

rather small, bright blue, deeply 5-lobed, inclined or

nodding in a long-stalked forking cluster: fr. long-

ovoid or egg-shaped, long-stalked, yellow overlaid with

streaks and splashes of violet-purple, in cult, specimens
4-6 in. long and seedless. Trop. Amer., at temperate
elevations. G.F. 5:173. G.C. III. 3:309. -This plant at-

tracted some attention in this country about ten years
ago. It appears to have been introduced into the United
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States from Guatemala in 1882 by Gustav Bisen. A full

review of the history and botany was made in Cornell
Exp. Bull. 37 (1891). The fruit is aromatic, tender and
juicy, and in taste suggests an acid eggplant. In a
drawer or box, the fruit may be kept till midwinter. In
the North the seasons are too short to allow the fruit to

mature in the oxjen, unless the plants are started very
early. The Pepino is properly a cool-season plant, and
when grown in pots in a cool or intermediate house will

set its fruits freely. It is readily propagated by means
of cuttings of the "growing shoots. The plant will with-
stand a little frost.

6. Melongena, Linn. (S. ins thium, hmn.). Erect and
mueh-branched herb or subshrub, 2-3 ft. tall, woolly or
scurfy, spiny: Its. large and heavy, ovate or oblong-
ovate, becoming nearly glabrous above but remaining
densely tomentose beneath, shallowly sinuate-lobed:
fls. large, mostly in cluster's, the calyx woolly and often
spiny, the spreading, deeply lobed, purplish corolla 1 in.

or more across : fr. a large berry. India.

Var. esculentum, Nees (S. escnUntnm and S. ovicjerum,

Dun.). Common Eggplant. C4n:NEA Squash. Auber-
gine. Figs. 750-753, 830, Vol. II CultivUed for its

large fruits, which are usually oblong obovoid oi egg
shape in form, and purple, white, "\ello\Msh oi striped
differs from the wild plant in having fewer spines,
mostly solitary fls., and much
larger and more variable fruits.

There are two well-marked sub-
varieties: var. serpentinum,
Bailey (8. serpent'tnmn, Desf. ).

Snake Eggplant. Fr. greatly
elongated and curled at the end.

Var.depressum,Bailey.DwARF
Purple Eggplant. Pig. 754.

Plant low and diffuse, many of
the branches finally resting on
the ground, usually dark-col-
ored, nearly glabrous and al-

ways spiny: Ivs. small and rela-

tively thin, less lobed : lis.

small and longer-stalked : fr.

purple, pyriform. See Egg-
plant.

AAA. Species grown wholly for

ornament or curiosity.

B. For the fruit alone.

7. integriSollum, Poir. (S.
Texdnnm, Dunal. S. coccin-
eum, Hort. ). Chinese Scarlet
Eggplant. Ornamental Egg-
plant. Ethiopian Eggplant.
Pig. 2338. Coarse, bushy herb,
3 ft. tall, scurfy - tomentose,
armed with strong hooked
spines: Ivs. much like those of
the eggplant but the lobes
sharper, spiny on the midrib
and petiole: fls. small, white, in clusters of 2-6: fr. 1-2

in. across, mostly flattened on the ends but sometimes
nearly globular in outline, prominently lobed, bright
scarlet or yellow. Probably African. —An old-time gar-
den plant, but little grown. Annual.

BE. For foliage or flowers {Nos. S to 11 also for fruit).

C. Hahit erect, the plant either herbaceous or woody.

D. Plant without spines, mostly with rather narrow Ivs,

E. Lvs. entire or very nearly so.

8. P3eiido-C4p3ioum,Linn. Jerusalem Cherry. Pigs.
2.339, 2340. Small shrub, reaching 3-4 ft., but usually
grown as smaller specimens in pots, glabrous, erect:
lvs. lance-oblong to oblauceolate, mostly obtuse, entire
or somewhat wavy, shining green, strongly penniveined

:

fls. few or solitary in lateral clusters, small, white, the
corolla 5-parted: fr. globular, 3^-54 in. in diam., scarlet
or yellow. Tropics, probably native to Old World.—An
old - fashioned plant, often seen in window - gardens,
grown for its showy berry-like fruits, which persist a
long time. Var. nanum, Hort., is a dwarf, compact
form. Var, 'We4therilli, Hort., Weatherill's Hybrid, is

100

a form with strongly veined undulate lvs. and pointed
orange-colored fruits.

9. Capsicdstrum, Link. Pig. 2341. Resembles the last,

but the plant attains only about half the size: lvs. much
shorter, ovate-lanceolate to oblong-lanceolate, scarcely
undulate, subopposite and one smaller than the other:
fls. white, in short racemes: fr. Yi in. or less in diam.,
orange-red or scarlet. Brazil. P. S. 12:1242. — Frequent
greenhouse and window plant. Var. variegS,tum, Hort.,
has variegated lvs.

10. H6ndersoni, Plort. Very like S.Pseudo-Capst'cum,
but the white fls. very numerous, and the fr. ovoid or
olive-form, orange-red. A horticultural form, perhaps
a hybrid. Also known as S. hybridum Bendersoni.

11. Bantonn^tii, Carr. (Vari-
ously spelled S. liantonnei, Haii-
tonetii, Hantoanl, etc.) Erect,
bushy plant, growing 3-5 ft. tall,

glabrous: lvs. lance-ovate, en-
tire, alternate : fls. large, violet-
blue, 2-5 together in the axils:

fr. 1 in. or
diam red, very orn-
amental, drooping.
Pai aguay and Argen-
tina R. H. 1859, p.

2338. Solanum integrifolium (X >6).

species grown for its ornamental fruit.

135.— J?, muticum, N. E. Br., is probably the same. Gt.
43:1401. An excellent plant for blooming in the open in

summer. Easily prop, by means of cuttings.

12. umbelliferum, Eschsch. Perennial, shrubby at the
base, hoary-pubescent or sometimes almost glabrous

:

lvs. obovate-oblong, varying from obtuse to acute: fls.

violet-blue (or sometimes white), in umbel-like clusters,

% in. across, showy and fragrant. Calif. Variable. — A'.

timbellatum, recently offered, is very likely this species.

EE. Lvs. prominently lobed.

13. avicuIS,re, Forst. iS. lacinidtum. Ait.). Strong,
erect herb or subshrub, 4-6 ft., glabrous: lvs. large,

pinnatifid into long nearly linear or lanceolate acute
lobes: fls. blue, 1 in. or less across, the corolla promi-
nently lobed, showy: fr. oval or globular, varying from
green to orange-red, about %-l in. in diam. (said to be
eaten in New Zealand). Australia and New Zealand.
B.M. 349.

DD. Plant more or less spiny: grown for the mass effect.

E. Flowers mainly blue.

14. Indicum, Linn. Strong shrub, sometimes taller

than a man, with many stout often recurved prickles,
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more or less hairy: Ivs. ovate, sinuate or lobed, woolly
beneath, usually prickly: lis. blue, 1 in. or less across,
triangular-lobed: berry globular, about % in. in diam.,
smooth, yellow. Tropical India, and in China and the
Philippines. — Offered by Franceschi, S. Calif., who de-
scribes the lis. as white. Variable.

15. T6rreyi, Gray. Strong perennial herb, with close
ffrayish pubescence and scattering weak prickles: Ivs.

ovate, with subcordate or truncate base, with 5-7 sinuate
lobes, the midrib prickly beneath: lis. few in the cymes,
nodding, 2 in. across, pale blue, deeply pointed-lobed,
handsome: berry 1 in. in diam., globular, smooth, yel-

low. Kans. to Tex. B.M. 6461.

16. pyracanthum, Jacq. Small shrub, somewhat hairy,
thickly beset with ferocious orange spines: Ivs. long
and relatively narrow, pinnately irregularly lobed: fls.

blue, with radiating white ribs, deeply lobed, about 1 in.

across, drooping in small clusters: fr. globose, M in. or
less in diam. Trop. Afr. B.M. 2547. F.S. 23:2411.

EE. Fls. mainly white.

17. marginatum, Linn. f. Shrubby, 3-5 ft. tall, white-
tomentose, bearing many straight but not very large
prickles: Ivs. mostly ovate in outline, subcordate, shal-
low-lobed or angled, at some stages with an irregular
white band along the margin due to the shedding of the
tomentum on the body of the leaf (whence the name
marginatum): lis. large, 1 in. or more across, white
with blue veins or ribs, shallow-lol>ed, in few-lid. clus-
ters, the calyx prickly: fr. 1 in. or more in diam., glo-
bose or ovoid, drooping, pricklv, vellow. Trop. Afr.
B.M. 1928.

18. robiistum, H. Wendl. Vigorous herb or subshrub,
3-5 ft., densely tomentose, jjrickly on stems and Ivs.,

the stems winged: Ivs. very large, sometimes 1 ft. long,
broad-ovate or ovate-elliptic in outline,with many pointed
angular lobes extending one-third or less the depth of
the blade, woolly beneath: lis. white, about 1 in. across,
lobed, racemose : fr. globular, small, hairy, orange-
colored. Brazil. R.H. 1863, p. 250; 1896, p. 2.36, -Bold
species, useful for subtropical gardening.

2339. Solanum Pseudo-Capsicum {X%). No. 8.

19. 'Warscewiczii,Weick (S. warscewicsioldes,'RoTt.).
Strong, erect plant, 3-4 ft., usually with a strong cen-
tral stem, densely rusty-tomentose and armed with
iuany short stout hooked or straight spines: Ivs. large,
the blade often more than 1 ft. long, rather soft, tomen-

tose or densely pubescent beneath, deeply several-lobed

:

lis. large, about IJ^ in. across, white, numerous: fr.

glabrous and shining, pale yellow. Probably South
American. R.H. 1865, p. 430; 1896, p. 237.-A very strik-

ing plant for subtrop-
ical gardening and eas-
ily raised from seed in
a single season ; half-
hardy perennial.

2340.

Solanum Pseudo-Capsicum, the

Jerusalem Cherry (X %),

2341.

Solanum Capsicastrum.

(XK,) No, 9,

cc. Habit of plant climbing, more or less woody, spine-
less {except No. 22).

j>, Fls. small, 1% in. or less across.

20. jasminoldes, Paxt. Potato Vine (from the fls.).

Fine greenhouse twining shrub, reaching several ft. in
height, glabrous: Ivs. rather small, the upper ones lan-
ceolate to lance-ovate and entire, the lower ones of about
3 narrow, ovate entire Ifts. : racemes short and united
into a cluster 3 in. or less long and about 8-12-fld.: fls.

about 1 in. across, star-shaped, white with tinge of blue;
prettv. S. America. P.M. 8:5. B.R. 33:33. Gn. 43,

p. 433; 45, p. 162; 50, p. 19; 51, p. 358; 53, p. 28.-A
most useful decidtious climber for the coolhouse, and
much grown. Half-hardy, and useful for the open in
the South. Will grow 10-20 ft. if given a chance. Var.
grandiJldrum, Hort., has very large trusses of fls. and is

a robust grower; excellent. Gng. 1:259. Var. varie-
gitum, Hort., has variegated foliage.

21. Seaforthi^num, Andr. (S. asureum, Hort. % S.
veniislioii, Kunth). Beautiful slender climber or trailer.

4-10 ft., minutely pubescent: Ivs. with 3 Ifts. (terminal
one largest) or the upper ones simple, the margin en-
tire, the Ifts. ovate-lanceolate: fis. many in long, droop-
ing panicles, on pedicels swollen at the apex, the corolla
mauve or azure-blue, star-shaped, usually 1 in. or less

across: fr. ovoid, glabrous, scarlet. Brazil. B.M. 1982,

5823. B.R. 12:969. R.H. 1893, p. 177; 1897:424.-A very
beautiful plant for the coolhouse. Begins to bloom
when very young.

DD. Fls. large, 2 in, or more across.

22. W^ndlandii, Hook. f. {S. Whidlavclii magnlfi-
C!(»i, Hort.). Fig. 2342. Tall-climbing, glabrous, with a
few scattered prickles : Ivs. various, sometimes 10 in.

long, the uppermost simple and oblong-acuminate, the
others lobed or trifoliolate and with the terminal leaflet

much the largest, all with entire margins: fls. in large
cymes, pale lilac -blue, the corolla 2/^ in. across and
shallow-lobed : fr. globose. Costa Rica. B.M. 6914.

G.C. III. 14:.339. G.M. 36:610. A.F. 12:1147. F.E.
8:828. —A splendid greenhouse climber, perhaps the
most showy of the cultivated Solanums. Blooms in

summer and fall. Ernest Braunton writes: "S. Wend-
landii is a magnificent climber in this climate (Los
Angeles), reaching 50 ft. or more and having umbels 12

inches across. It is perhaps the showiest vine in Cali-

fornia when in bloom. It is generally hardy here, al-

though some winters nip and even kill the vine in the
colder and lower parts of this city. Cut up an old vine,

any kind of wood, stick the pieces in sand or light soil.
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and wait. Every cutting will grow. When in a robust
condition it is a gross feeder. It should be in tlie full

sun, though it does well anywhere."

5. betdceum, Cav., is Cyphomaiidra, for wbieh see Vol. T.

—

S.
cernuum, Velloz.. is a shrub or small tree, with cyphomandra-
like Ivs. and the young parts clothed with chaffy hairs: fls.

white: fr. globose, hairy, inclosed in tlie calyx. S.Brazil. B.M.
7491.— S. cilidtum. Lam. Stout herb or subshnib, 1-2 ft. tall,

with prickly stems and ovate aciite-lobed Ivs.: fls. white, 1 in.

2342. Solanum 'Wendlandii. Much reduced.

or less across: fr. 2 in. or more across, flattened on the ends,
corrugated, scarlet, showy. Porto Rico. F.S. 19:1988. F.M.
1871:521. R.B. 20, p. 249. R.H. 18a8, p. 78. Perhaps a form of
S. aculeatissimum, Jacq.— S. cornw(w7?i,. Lam. (S. Fontanesia-
uum, Hort.). Annual, 1-2 ft., very spiny, with pinnatifid Ivs.,

the lobes again lobed and obtuse; fls. golden yellow: fr. small,
spiny. Mex. G.C. III. 22:311.— S. cHspum, Ruiz & Pav. Erect
or half-climbing woody shrub, with simple ovate-oblong entire
or undulate Ivs.. and large clusters of pale purple red-ribbed fls.

an inch across. Chile. B.M. 3795. B.R. 18:1516. L.B.C. 20:1959.
Gn. 44:919; 51, p. 230. Half-hardy very beautiful climber.— S.
Dulcamara, Linn. Bittersweet. Scrambling vine of the Old
World, but naturalized about dwellings and along roads and
even in swamps: Ivs. cord ate- ovate, some of them ear-lobed at
the base : fls. small, nodding, star-like, blue, succeeded by
showy oblong red shining berries.— A', pensile, Sendt. Climber,
allied to S. Dulcamara: Ivs. cordate-ovate, simple and entire:
fls. blue, 1 in. across, deeply lobed, in long panicles or racemes:
berry globose, size of a pea. purple. Guiana and the Amazon.
B.M. 7062.—"iS. Pierreanutn. South America. Very interest-
ing and pretty for its fruits striped different colors." Fran-
ceschi. L. H. B.

S0LDAN£LLA (Latin, a small coin; referring to the
shape of the Ivs.). Pritmddrew. About 4 species of
alpine plants 2-3 in. high, with nodding, funnel-shaped,
fringed flowers of violet or purplish blue, and about %-
Ya in. across. Soldanellas are amongst the most famous
flowers of the Alps, though not the commonest. S. al-

pina ascends the mountains to the line of perpetual
snow. Grant Allen, in "Flaslilights on Nature," de-
clares that the flower of Soldanella actually thaws its

way up through a solid block of ice. Soldanellas are
cultivated in this country only in a few large rock gar-
dens. Those who have limited resources and dwell in

the region of changeable winters might attempt to grow
these plants in pots under a frame in lieu of nature's
winter covering. According to J. B. Keller, they prefer
a half-shady or shady position and are prop, by seed or
division,

Soldanellas are native only to the Alps of middle
Europe. They are slender, glabrous, perennial herbs,
with short rhizomes: Ivs. long-stalked, thick, roundish,
with a heart-shaped or kidney-shaped base, entire:
scapes slender, solitary or few, about 6 in. high or less:
calyx 5-parted; corolla 5-cut. The descriptions of the

species are here adopted from Koch's Synop.sis Florte
Gennanicro. Some white-flowered forms have been re-
corded.

A. Fls, 2-4 on a scape : corolla split half way to the
base; filaments half as long as anthers.

B. Pedicels pxiheseent.

mont&na, Willd. Lvs. roundish; margin slightly and
remotely crenate: fls. violet. May-July.

BB. Pedicels ronghlsh.

alplna, Linn. Fig. 2343. Lvs. roundish; base more
or less kidney - shaped; margin entire or somewhat
wavy: lis. violet, with darker streaks. May. B.M. 49.

G.C. n. 24:457.

AA. Pis. solitary : corolla- split a third of the ivay to

the base: filaments about as long as anthers,

B. Pedicels roughish.

pusilla, Baumg. Base of lvs. heart-shaped or kidney-
shaped; margin somewhat wavy: fls. copper-colored,
verging on blue, the fringes straight, not spreading.
May.

BB. Pedicels pubescent.

minima, Hoppe. Lvs. roundish : fls pale lilac, streaked
purple inside; the fringes spreading at the tips. June,
July. ^ ji^

SdLDA (after W. Sole, author of a monograph of the
mints of England). Viold.cem. A single species native
to the eastern U. S., an herbaceous perennial 1-2 ft. high,
with mostly oblong, narrowly acuminate leaves .1-5 in.

long, and small nodding greenish flowers solitary or in
pairs in many of the leaf-asils: sepals linear and equal;
petals nearly equal, conuivent nearly their entire length,
the lower one much larger, saccate at the base, emargi-
nate at the broad apex; stamens with broad connectives
wholly connate into an ovoid sac open only between the
free tips, a rounded or 2-lobed scale-like gland adnate
to the base anteriorly.

c6ncolor, Ging. (lonidinm concolor, Benth. & Hook.).
May, June. Moist woods. B.B. 2:45(j. — Is offered by
collectors. F, W. Barclay,

SOLENANTHTTS (Greek, tube and floiver; referring
to the form of the corolla). Borragindcece. About 15
species of perennial herbs from Europe and Asia with
alternate leaves and blue or rosy flowers either in long.

2343. Soldanella alpma (X }4).

simple, bracted racemes or in shorter, bractless, scir-

pioid, panicled racemes: calyx 5-parted; segments nar-

row, but little enlarged in fruit; corolla tubular, the

lobes short, erect or somewhat spreading; stamens ex-

serted: ovary-lobes 4, distinct: nutlets 4.
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Apenninus, Hohen. ( Cynogldssnm Apennhium, Linn. )

.

Plant hardy, 2?2-3 ft. high: Ivs. rather coarse, the radi-

cal ovate-oblong, those of the stem long-lanceolate: fls.

blue, forget-me-not-like, in dense, axillary, panicled
racemes. May, June. S. Europe. —A useful plant
amongst shrubbery or in the back part of borders.
Prop, by division or seed. p_ "w. Barclay.

SOLIDAGO (according to Gray, from "solidus and
ago, to make solid or draw together, in allusion to re-

puted vulnerary properties "). Comp6sit(E. Goldenrod.
Amongst the glories of the American autumn are the
asters and Goldenrods. They compleiuent each other.

The asters run in cyanic colors, Goldenrods in xanthic,
— the blue and blush on the one hand and the yellow
and golden on the other. Because the Goldenrods are
so common, they have not been appreciated for plant-
ing. They improve in the garden, however, the plants
becoming larger and the bloom fuller and richer. They
present no difficulties in cultivation. They may be
transplanted from the wild with the greatest ease, and
the stools may be lifted and divided as soon as they be-
come root-bound and show signs of failing. The Soli-

dagos are variable, even within the same species. There-
fore it is well to mark fine individual clumps when in

bloom, for removal in late fall or early spring. The
observation of a single season should result in a fine

collection of individual plants; and the natural excel-
lences of these specimens should be maintained and
augmented by supplying good soil and giving good care.

Too often it is thought that because the plants thrive
under poor conditions in the wild, they do not profit by
superior conditions in the garden; but this is an error.

Solidagos are erect perennial herbs with simple alter-

nate leaves, and many small yellow (rarely whitish)
heads in spikes, thyrses, compound panicles, or ra-

cemes. The heads are oblong or narrow-campanulate,
with small, mostly appressed scales, containing few
florets, the disk-fiorets all perfect and the ray-florets

in one series and pistillate. The pappus is composed of

1 or 2 rows of roughish capillary bristles. The genus is

characteristic of eastern North America, where about GO

species occur. There are several species on the Pacific

coast, a few in Mexico and South America, and two or
three in Europe and northern Asia, making, altogether,

nearly 100 species.
None of the species are well known in the trade, al-

though any of them may be expected to appear in the
catalogues of dealers in native and hardy plants. For
descriptions of the species, see Gray's Syn. PI. N.
Amer., vol. 1, pt. 2; for the species of the northeastern
states, also Gi-ay's Manual and Britton & Brown's
Flora. The following have been offered by American
dealers

:

bicolor, Linn,
cffisia, Linn., Fig. 2344.
Canadensis, Linn., J?ig. 2345.— var. proeeru, Torr. & Gray.
Drummondii, Torr. & Gray,
eloneata, Nutt.
confertiflora, DC.
juncea. Ait.

lanceolata. Linn,
latifolia, Linn.
Missouriensis, Nutt.
neglecta. Torr. & Gray,
neraoralis. Ait., Fig. 2346.

occidentalis, Nutt.
odora. Ait.
Ohioensis. Ridd.
patula, Muhl.

petiolaris, Ait.
pubeiiila, Nutt.
Riddellii. Frank.
rigida, Linn.
rigidiu.scula, Porter.
iiigosa. Mill.. Fie. 2347.

sempervirens, Linn.
serotiua, Ait.— var. gigantea, Gray.
Shortii, Torr. & Gray.
speciosa, Nutt.
spectabilis. Gray.
stricta. Ait.
uliginosa, Nutt.
iilmifolia. Mnhl.
Virganrea, rar. alpina, Bigel.

L. H. B.

S6LLYA (in honor of Richard Horsman Solly, 1778-
1858, an English botanist). Pittosporacefp.. Two species
of Australian evergreen twiningplants: Ivs. narrow: fls.

nodding, on slender pedicels, solitary or in loose, few-
flowered cymes; sepals distinct, small; petals obovate,
spreading from the base; anthers connivent in a cone
around the pistil: capsule many-seeded. Propagated by
cuttings in sand under glass, or by seeds, which germi-
nate readily.

heterophylla, Lindl. Australian Bluebell Creeper.
Small shrub, 2-6 ft. high, with slender, twining stems:
Ivs, variable, from lanceolate or oblong-linear to ovate-

lanceolate or ovate-oblong, obtuse or slightly acumi-
nate, entire, 1-2 in. long, usually narrowed into short
petioles : cymes 4-8-12-tid., terminal or leaf opposed:
fls. bright blue, %~% in. long. July. B.M. H523. R.B,
21:253. B.R. 17:1460. -Hardy and much cultivated in
middle California and a great favorite on account of the
brilliant blue of its flowers. Especially valuable for
covering banks, rockwork and low fences, preferring to
scramble over other plants. Also grown as an herba-
ceous border plant, being kept within bounds by the
shears. The roots are very attractive to the California
pocket -gopher, who plays sad havoc with it if not
watched. J. BuRTT Davy.

SOLOMON'S SEAL. Pohjgonatnm.

SOLOMON'S SEAL, FALSE. Svulacina.

SONERILA (adapted from a native name). Melas-
tomacew. This includes a number of dwarf, tender
foliage plants which must be grown in the greenhouse
all the year round. The plants belong to the same

,..„„-.. «",i/

2344. Solidago cssia

cultural group with Bertolonia, Gravesia, and Mono-
lena and are distinguished by having their floral parts
in 3's. There are about 70 species, all natives of India
and the Malay archipelago. The fls. are usually rose-
colored, y^ in. across or less, and generally disposed in
scorpioid racemes or spikes. The genus is monographed
in Latin by Cogniaux in DC. Mou. Phaner. vol. 7 (1891).
The species described below are all caulescent plants
with Ivs. distinctly petioled, those of each pair being of
equal size (except in S. maculata): fls. 3-merous; sta-

mens 3, long-acuminate.
Sonerilas ai-e highly esteemed in Belgium, where

they have been developed by Van Houtte, Linden, Van
Gaert and others. At present only 8 names are found
in the American trade, as follows: S. argentea, Hen-
dersoni, niarniorata, margarltacea alha ^ orientaliSj

picttirata, picta and punctata. A satisfactory explana-
tion of these names involves a number of others men-
tioned below. In addition there are about 15 kinds with
personal names that vary from the types mentioned be-
low in their variegation. There are also some hybrids
between Sonerila and Bertolonia which are known to

the trade as Bertonerila. The most important of the
species mentioned below is S. mai-garitacea.

It was long thoiight impossible to grow Sonerila and
its allies outside of a bell-jar or Wardian case. The
Belgians now dispense with the "double glass" and
grow these plants in tropical or even temperate green-
houses. For potting material they use a compost of
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fibrous peat and chopped sphagnum, sprinkled with
sand and interspersed with hits of charcoal. The plants
should have a partially shaded position, and should
never be syringed. Never allow water to remain on the
leaves. The species seed freely. The varieties are
propagated by division. -^^ ]\j_

Sonerilas thrive best in a close and moisture-laden
atmosphere with just enough ventilation to keep them
from melting or decaying. A temperature of not less

than 75° suits them best. Cuttings of well-ripened
growth are placed under a glass case or bell-glass in a
bottom heat of 70-80°. Care must be taken every morn-
ing to allow the drops of condensation which gather on
the glass to dissipate. For potting material use fine-

screened leaf-mold, with plenty of silver sand inter-

mised and a little finely chopped fresh sphagnum
on the top of the pots or pans. These plants
have shallow roots, and require plenty of
drainage, consisting of fine broken potsherds
mixed with either charcoal or finely ground

D. Color of nerves darJcpurple:
Ivs. covered with short,

dark purple hairs 4. orientalis
>D. Color of nerves green: Ivs.

g Candular-puhescentf the
pubescence not purplish.

E. JJvs. with a dark green
ground, and pearl-like
spots of regular size

and arrangement 5. margaritacea
EB. Lvs. with a dark green

ground, and irregular
light - colored blotches
between the veins 6. Hendersoni

EEE. Lvs. silvery, only the

nerves dark green 7. argentea

1. speciosa, Zenker. This is practically the
only species cult, for its flowers: height 1 ft.:

2345. SoUdag:o Canadensis. 2346. Solidago nemoralis. 2347. Solidago rugosa.

soft-coal clinkers. When the plants have made their
full growth (which they do if started at the proper time
in early spring) they start into flower. At this time
the plants should be hardened off by gradually with-
holding water, and they should also be kept a little

cooler. When fully ripened they may be cut back in
order to furnish material for cuttings. Keep the old
stools a little warmer and they will gradually start into
new growth again. These plants make choice decorative
plants in pans or even in wire baskets and can be used
for choice table or mantel decorations.

H. A. SlEBRECHT.

argentea, 7.

guttulata, 4.

Hendersoni. 6.

maculata, 2.

INDEX.

Mamei,, 6.

margaritacea, 5.

orientalis, 4.

picta, 3, 4.

punctata, 4.

speciosa, 1.

A. Foliage not variegated 1. speciosa
AA. Foliage vai'iegated.

B. Calyx has rather long and sparse
glandular hairs 2. maculata

BB. Calyx glabrous or rarely dotted-
scurfy.

C. No. of nerves 7: margin of lvs.

mimitely serrate 3. picta
CC. No. of nerves 9 or 7: margin of

lvs. sharply and prominently
serrate.

lvs. opposite, cordate-ovate, green above, sometimes
crimson beneath, mostly 7-9-nerved: fls. purple or rose,
4-14 in a cluster, 1 in. across. India. B.M. 5026; 4978
[S.elegans). F.S. 23:2442.

2. maculita, Roxb. This differs from the other spe-
cies here described in having lvs. of unequal sizes.

The larger one of each pair may be 3-5 in. long; the
smaller a half or third as long: lvs. ovate or oblong,
unequal at the base, minutely denticulate, 9--ll-nerved:

fls. violet. India. R.H. 1865, p. 91, is too poor to deter-
mine.— Probably not in cult.

3. picta, Korth. Erect or ascending, with scurfy or
puberulous branches: lvs. short-petioled, broadly lan-
ceolate, wedge-shaped at the base, minutely serrate, 7-

nerved, lined with white along the primary nerves: fls.

rosy. Sumatra.— 5". picta of the trade is probably 8.
orientalis, var. picta.

4. orientalis, Linden. The botanical status of this
name is doubtful. In horticulture it applies to a group
of varieties sent out by Wm. Bull in 1891, and remark-
able for two novel features: some of the varieties have
dark purple or bronzy colors; others are peppered all

over with an infinite number of small, light-colored
dots. All have dark purple nerves. In I.H. 37:113 the
lvs. are shown as ovate, acuminate, more or less cor-
date and unequal at the base, wfth 9 or 10 nerves, en-
tire: color of fls. not recorded. Habitat not stated. The
typical form is said to have bronzy lvs. with an ama-
ranth reverse. Var. guttulata has green lvs. peppered
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with small white dots and is pale green below. Var.
puuctata is much like the preceding variety hut has
paler leaves. Var. picta has the purplish Ivs. of the
type, with an irregular lanceolate strip of silvery gray
down the middle. Var. Robert Sallier, R.B. 20:61, has
dark green Ivs. peppered white and with a lanceolate

figure of silver down the middle. Said to be a hj'brid

of vars. picia and punctata. It has the stripe of one
and the dots of the other.

5. margaritacea, Lindl. This is the most important
species. The name "margaritacea" means "pearly," re-

ferring to the regular rows of pearly spots between the
nerves and parallel with thera, which are characteristic

of the typical form. Lvs. ovate-lanceolate, acutely ser-

rate. 7-9-nerved, glabrous, purplish below, acute at the
base: lis. rosy. B.M. 5104. F.S. 11:1126 (nerves too

parallel). I.H. 2:40. Lowe 16. — Supposed to be native

of Java. In Vol. II of this work, page 684, Gravesia
guttata, y8.v. margar itacea, is erroneously referred to

Sonerila instead of Salpinga. Salpiriga margarita-
cea is readily told from Sonerila. margaritacea by its

5-nerved lvs. and floral parts in 5's.

6. H6ndersoni, Hort. This is referred by Cogniaux to

S. margaritacea, of which it is perhaps merely a horti-

cultural variety. For trade purposes it is convenient to

treat it like a distinct species. It seems to be the chief

parent in the development of the numeroiis hybrids
with blotched foliage. It differs from the type in hav-

ing a broader leaf with a shorter acumen and rounded
base, and especially in being covered with irregular

blotches, which, however, do not cross the nerves.

F.M. 1875:159. I.H. 2.3:230. -The blotches are all about
the same size. S. Mdniei, Linden, has more regular and
roundish blotches, which are nearer white and on a

darker ground. The under side is netted with rosy pur-
ple. I.H. 23:254.

7. argentea, Hort. [S. Hdndersoni, var. argintea,
Fouruier). For horticultural purposes this may be
treated as a distinct species, characterized by its silvery

foliage, resembling that of certain begonias, with no
dark green except on the nerves. This is the parent of

most of the forms that have a silvery cast of foliage,

just as 5. Hendersoni is responsible for the irregular

blotches. I.H. 23:230. — Sonerila Alp. Van De Sande
shows the Hendersoni and argentea blood in the large
silvery blotches, most of which are larger than in Hen-
dersoni.

A very handsome hybrid between the orientalis and marga-
ritacea groups is called Mine. Paul du Toiet. It has the serrate

leaf and some of the silveriness of S. argentea, with the nuni-
laerless minute dots of the S. orientalis gi'oup. It is much like

Robert Sallier, but the central coloring is bronzy as well as sil-

very and more broken up by the green.
S. marmoi'dta and plcturdta of Siebrecht cannot be accounted

for by the undersigned. "^_ jj^

SOPHdRA (SopJiera, Arabian name of a tree with
pe;i-sli;i[i(Ml flowers). Including Stijphnotohium. and
JjJdirardsia. Leguminbaw. Ornamental decidiious or
evergreen trees or shrubs, sometimes perennials with
alternate, odd-pinnate leaves, papilionaceous, yellow,
whitish or violet flowers and long and narrow monili-
form pods. The best known species, S. Japonica, is

hardy as far north as Mass., but S. platijcarpa seems to

be somewhat hardier. The evergreen species with large
yellow fls. are tender and can be grown only in the
southern states aud California; they are very showy in

spring when they are in bloom; in England they are
often planted against a wall, where they can be easily
protected against light frost. S. Japonica is especially
valuable for its late-appearing flowers, which are white
and disposed in ample panicles; the foliage is dark green
and graceful and the tree is conspicaiouo in winter on
account of its dark green branches. The Sophoras
thrive best in well-drained sandy loam but grow fairly
well in rather dry soil. Prop, by seeds and the varieties
by grafting on the typical form; some species are also
increased by greenwood cuttings and by layers.
More than 25 species in the temperate regions of both

hemispheres. Trees, shrubs or herbs: Ivs. odd-pinnate,
with usually opposite small Ifts,: fls. papilionaceous, in
racemes or terminal leafy panicles; calyx with 5 short
teeth; standard orbicular or broadly obovate; stamens

10, free or connate only at the base: pod stalked, almost
terete or 4-winged, rarely compressed, few- to many-
seeded, monilifonn, indehiscent or tardily dehiscent.
The fls. and frs. of -S'. Japonica yield a yellow dye, S.
tomentosa has medical properties, and the seeds of S. se-
cundiflora contain sophorine, a poisonous alkaloid. S.
tetraptera is a valuable timber tree in its native country.

2348. SoDhora Japonica. var. pendula, in winter.

INDEX.

(Including names advertised under Edwardsia. S. l. = sup-
plementary list.)

affijiis, s. L. grandifiora, 4. pendula, 1.

alopecuroides, S.L. Japonica, 1. platycarpa, 2.

australis, S. l. Korolkoioi, s. l. secunditlora, 3.

Chilensis, 5. Macnahiana, 4. tetraptera, 4.

Chinensis, s. l. macroearpa. 5. tomentosa, S. L.

ckrysoptiylla, s. L. microphylla, 4. violacea, s. L.

A. Fls. white or violet.

B. X/vs. deciduous: fls. in terminal panicles.

c. Calyx rounded at the base.

1. Jap6nica, Linn. {Stt/phnoldbiii7n Jap[6nicximt
Schott). Japan Pagoda Tree. Tree, attaining 60 ft.,

with spreading branches, forming a dense round head:
lvs. 7-9 in. long; Ifts. 5-13, distinctly stalked, ovate to

ovate-lanceolate, acute, rounded at base, dark green and
glossy above, more or less pubescent beneath, 1-2 in.

long: fls. yellowish white, H in. long, in loose panicles
15 in. long: pod distinctly stalked, glabrous, terete,

2-3 in. long, %. in. broad. July-Sept. China; cult, in
Japan. Gn. 24. pp. 210, 211. 214; 29, p. 222. (.4. M. 38:665.

Gng. 6, p. 247. M.D.G. 1898:183.- Var. p6ndula, Loud.
Figs. 2348, 2349. With long and slender pendulous
branches. R.H. 1876:194, 195. Gn. 9, pp. 600, 601; 24,

pp. 202,203,211; 28, p. 27. M.D.G. 1898:182. The form
with variegated lvs. has little to recommend it. There
are several allied forms in cultivation probably intro-

duced from E. Asia, of similar appearance and of about
the same hardiness; they are yet imperfectly known
under provisional names: such are S. Chinensis, Korol-
kowi, tomentosa and violacea, for which see supple-
mentary list. The pictures of the Weeping Sophora
(Figs. 2348, 2349) are adapted from Revue Horticole.

cc. Calijx narrowed into the pedicel.

2. platycd,rpa, Maxim. Tree, similar in habit to the
preceding but with very distinct fr. : Ifts. 11-15, alter-

nate, ovate to elliptic-lanceolate, acuminate, glabrous or
nearly so, 2-3^ in. long: fls. white, over % in. long;
calj'x: gradually narrowed into the short pedicel: pod
oblong to oblong-lanceolate, compressed and 2-winged,
1-5-seeded. Japan. —Has proved hardier than S. Ja-
vonica and is therefore to be recommended for northern
regions.

BB. Lvs. persistent: fls. violet, in terminal racemes.

3. secundiEIdra, Lag. Small tree, 35 ft. high,or shrubby,
with short, slender trunk and upright branches forming
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a narrow head: Ivs. i-O in. long; Ifts. 7-!), elliptic or

obovate-oblong to obloug, rounded or emarginate at the

apex, cuneate at the base, silky-pubescent when youuK,
dark yellowish green above, 1-2)4 in. long: fls. violet-

blue, the standard marked near the base with a few

SORBARIA 1G85

2349. Sophora Japonica. var. pendula, in summer.

dark spots, very fragrant, about 1 in. long, in one-sided
racemes 2-3 in. long: pod white-tonientose, terete,
1-7 in. long, J^-% in. thick; seed bright scarlet. Spring.
Texas to New Mexico. S.S. .3:121. R.H. 18.54:201. -On
account of its handsome fragrant fls. to be recommended
for planting south.

AA. Fls. yelloiv, in axillary racemes: Ivs. evergreen.
(JSdwardsia.)

E. Pod 4-wingecl: fls. about 1}4 in. long.

i. tetr&ptera. Ait. Shrub or small tree, 30, rarely
40 ft. high, with slender spreading branches: Ifts. very
numerous, almost sessile, obovate to linear-oblong,
silky-pubescent beneath: fls. in 2-8-fld. racemes, pen-
dulous, about lyi in. long: pod 4-winged, 7 in. long.
Spring. New Zealand, Lord Howe Island, Juan Fer-
nandez, Chile. — The following varieties are in cultiva-
tion: Var. grandiSlora, Hook. f. {JSdwardsia grandi-
fldra, Salisb.). Lfts. linear-oblong, about 1 in. long, in
10-25 pairs: fls. 1% in. long; standard shorter than
wings. B.M.167. G.C. 11.9:729. Gn. 24, p. 211. L.B.C.
12:1162. Var. microphylla, Hook. f. {Sophora miero-
phi/lla, Ait. JSdwardsia Macnabidna, Curt.). Lfts.
orbicular-obovate to broadly oblong, usually emarginate,
ii-}4 in. long: fls. about ifi in. long; standard about as
long as wings. B.M. 1442, 373.5. "Gn. 24, p. 211. Gn.
12:87 also seems to belong here.

BB. Pod not winged: fls. %-l in. long.

5. maoroc4rpa, Smith {Hdwdrdsia ChiUnsis, Miers).
Shrub or small tree, with the young branehlets densely
tomentose: lfts. in 10-20 pairs, elliptic or obovate obtuse,
silky-pubescent beneath, %-lin. long: fls. %-\ in. long,
in short racemes; standard as long as wings: pod
terete, not winged, 1-4-seeded. Chile. L.B.C. 12:1125.
B.R. 21:1798.

S. afflnis, Torr. & Gray. Small, deeidnous round-headed
tree, 20 ft. high: lfts. 13-19, elliptic-ovate, nearly glabrous,
1-lK in. long: lis. white, tinged rose. ^ in. long, in slender,
axillary racemes: pod terete, black, j^~3 in. long. Spring.
Ark., Tex. S.S. 3:122.— .S. a^opecuroldes, Linn. Grayish pubes-
cent undershmb, with upright, virgate branches; Ivs. 6 in.
long, witli 15-25 oblong lfts.: fls. yellow: racemes dense, ter-
minal, about 6 in. long: pod terete, 6-12-seeded. W. Asia to
Himalayas. Half-hardy.— ,S. austrdlis, Linn. = Baptisia ans-
tralis.—S. Chinensis, Hort. Allied to S. Japonica. Lfts. 11-17,

ovate to ovate-oblong, pubescent beneath, %-l in. long; fls.

pale pink. Probably from China.— S. chrysophiflla. Seem.
(Edwardsia chrysopbylla, Salisb.). Allied to S. tetraptera:
pubescence more golden yellow; lfts. 15-19, obovate, small:
fls. smaller: standard shorter than wings. Sandwich Islands.

B.E. 9:738.— .S. A'oroM-Ouii, Hort. Similar to S Japonica: lfts.

usually 11, hinceolate. dark green iibove. pale and appressod
pubescent beneath, 1-1% in. long;_ Ms. white. Probably from
central or eastern Asia.— A'. toni,entusa, Linn. PTd:)eseont shrub:
Ivs. 6-10 in. long: lfts. 15-19, oval to oblong, obtuse, 1-1=^ in.

long: fls. yellow, in terminal, 6-12-in.long racemes: pod 4-6 in.

long. S. states, W. Indiii. B.M. :!390. Not hardy north.— ,S'.

tomentbsa, Hort., is similar to S. J.aponica, but imperfectly
known; lfts. 1.5-21, oval to oblong, pubescent beneath, about
1 in. long. Probably from Asia.— ,S. violdcea, Thwait, is a
shrubby species from Ceylon, not in cultivation, but under the
same name another imperfectly known species, probably trom
China, is cult. It has 15-17 oblong, acute lfts., sparingly pu-
bescent above, densely beneath, and pale violet flowers.

Alfred Rehder.

SdPHEO-CAXTLEYA. Orchid hybrids between Soph-
ronitis and Cattleya, little known in America.

SdPHEO-LaiLIA. Orchid hybrids between Sophro-
nitis and Lffilia not advertised in American trade cata-
logues.

SOPHEONlTIS (Greek, modest). Orchiddcea). A
genus of about 4 species cultivated on account of
their neat habit and brilliantly colored flowers: pseudo-
bulbs small, with 1 or rarely 2 small flat Ivs. : fls.

from the top of the pseudobulbs, brightly colored; se-

pals and petals nearly equal, spreading; labellum with
a broad middle lobe and small erect side lobes, the base
leading into a cavity in the wall of the ovary; column
short, the stigmatic surface covering 2 wing-like pro-
jections at its summit; pollinia 8. This genus is closely
related to Lfelia, Cattleya, etc.

These plants, and also Sophro-Cattleyas and Sophro-
LtBlias, thrive in the temperature of the Cattleya house.
In growing season, give a moderate supply of water and
plenty of fresh air. Rest them at 50°-55°, and water
sufficiently to keep them from shriveling. Grow them
in shallow pots with plenty of drainage, and a thin
layer of fine turfy fern root, using no sphagnum.

grandiSldra, Lindl. {S. eoccinea, Reichb. f.). Pseudo-
bulbs clustered: Ivs. about 2 in. long, elliptic: fls. soli-

tary, on short peduncles, l/<>-4 in. across, brilliant

scarlet, often with a shade of orange, with an orange
labellum; sepals oblong-lanceolate; petals broadly ellip-

tic; labellum narrow, with folded sides. Flowers dur-
ing the whole winter. Organ Mts. B.M. 3709. P.S.
1:22; 17:1716. P.M. 9:193. Gn. 25:443 (var. ™.scn) ; 31,

p. .358; 48:1025. I.H. 34:32. J.H. III. .34:319. G.C. II.

22:561; 111.9:669; 111.17:492; 111.21:266. R.H. 1886:492
(var. aurantiaca). A. P. 6:609.

c6rnua, Lindl. Very small plants with a creeping
rhizome bearing 1-lvd. pseudobulbs: Ivs. ovate, thick

and leathery, a little over an inch long: fls. 4-8, on a
stem from the axils of the Ivs., bright scarlet or reddish
orange, with an orange lip; sepals and petals ovate;
labellum ovate-acuminate, shorter, concave. Winter.
Rio Janeiro. B.M. 3677. B.R. 13:1129.

viol5,cea, Lindl. One of the smallest of cultivated

orchids: pseudobulbs ovoid, 1 in. long: Ivs. linear, 2-3

in. long: fls. bright rose, about 1 in. in diam. ; sepals
and petals oblong-lanceolate, acute; labellum rhombic-
obovate, flat. Winter. Organ Mts., Brazil. B.M. 6880

Heinkich Hasselbring and Wm. Mathews.

SOKBAEIA (derived from Sorbus: the leaves resem-
ble those of the mountain ash). Basilima. Mosdcem.
Ornamental deciduous shrubs with rather large, odd-
pinnate or bipinnate leaves and white flowers in termi-

nal showy panicles. Sorbaria sorbifolia, S. alpina and
S. Aitchisoiii are hardy north, while S. Lindleyana is

only half-hardy. They are well adapted for borders of

shrubberies and woods or for planting on banks of

brooks or rivers, but should not be brought together
with slow-growing and delicate shrubs, as they spread
in suitable soil rather rapidly by means of suckers and
are likely to overcrowd other plants. The handsome
bright green foliage appears very early in spring. The
large white panicles appearing in stimmer are showy,
but become rather unsightly after they have faded and
should be removed. The Sorharias, except S. MilU-
foliiim, which prefers a rather dry, well-drained soil and
sunny position, grow best in a somewhat moist and rich
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soil and thrive also in partly shaded situations. Prop, by
hardwood cuttings; also by root-cuttings, suckers and
seeds. Four species in Asia and one in N. America,
formerly u.sually united with Spirfea but easily distin-

guished by their stipulate, pinnate Ivs. and the 5 carpels
being opposite to the sepals.

A. Li's. piyinate.

B. Panicles with upright raniiflcafions, dense.

c. Ji'ls. M in. across.

sorbifdlia, A. Braun (Spirlea sorbifolia, Linn. Ba-
siVima sorbifdlia, Raf. ). Pig. 2350. Upright shrub, 3-5

ft. high: Ifts. 13-23, lanceolate or ovate-lanceolate, long-

acuminate, doubly serrate, stellate -pubescent beneath

2350. Sorbaria sorbifolia (X 1-5).

Usually known as Spircea sorbifolia.

when young or glabrous, 3-4 in. long: panicles 5-12 in.

long: fls. % in. across. June, Jnlv. N. Asia, from Ural
to Japan. A.G. 11:125. Gn. 16. p. 217. -Escaped from
cultivation in some localities in the Middle States.

cc. Fls. }>4\n. across.

grandifldra, Maxim. (Spfrcen grandiflbra, Sweet. Sp.
sorbifdUa,VAv. alp'nia. Pall. Basillma alplna, Koehne).
Shrub, 1-.3 ft. high: Ifts. 13-17, oblong to lanceolate,
acuminate, doubly serrate, glabrous, 2-3 in. long: pan-
icles 3-5 in. long: fls. % in. across. June, July. E. Si-
beria. Gt. 9:295.

BB. Panicles with spreading ramifications.

C. Young branches pubescent, green.

LindleyAna, Maxim. (Spircea Lindleydna, Wall. Ba-
siVima Lindleydna, Kuntze). Four to 8 ft. high: Ifts.

15-21, lanceolate, long-acuminate, rounded at the base,
doubly serrate, with simple hairs beneath when young,
3-4 in. long : panicles 8-12 in. long and about 8 in.

broad: fls. 34 in. across. July, Aug. Himalayas, China.
F.S. 2:108. B.R. 31:.33. Gn. 47, p. 222; 49, 'p. 229; 55,
p. 116.

cc. Yo^ivg branches glabrous, nsnaUy red.

Aitchisoni, Hemsl. (Spiraea Aitchisoni, Hemsl. S.
sorbifdlia, var, angustifblia, Wenzig). Shrub, 6-8 ft.

high, with upright or ascending, little-branched stems,
usually bright red when young: Ifts. 15-21, lanceolate
to linear-lanceolate, acuminate, narrowed at the base,
simply or obscurely doubly serrate, glabrous, 2-4 in.

long: panicles to 12 in. long, leafy at the base: fls. % in.

or more across. July-Sept. Afghanistan, Cashmere.
G.C. III. 28:255. M.D.G. 1901:18. -A very desirable
shrub with handsome graceful foliage, much hardier
than the preceding species.

AA. Lvs. bipinnafe.

Milleidlium, Focke (Spirwa Mlllefblium, Torrey.
Chama>bcitia Millefolium, Maxim. Basilhna Millefo-
lium. Kuntze). Aromatic, glandular-pubescent spread-
ing shrub, 2-6 ft. high: lvs. lanceolate in outline, 1-3
in. long, with minute, densely set, oblong and obtuse
Ifts.: fls. Kin. across, in 2-5-in. long panicles. July,
Aug. Calif, to Wyoming and Arizona. G.F. 2:509.
G. C. III. 22:237. — Rarely cult.; it has proved hardy in
Mass., but, like other plants from the same region, it

is likely to be killed by too much moistiire during the
winter.. Alfred Rehder.

SORBUS (ancient Latin name oi S . domestica) . In-
cluding Aria, Aronia, Cornius, Micromelis and Tor-
minaria. Bosdcea'. Ornamental deciduous trees or
shrubs, with alternate simple or odd-pinnate leaves,
white or rarely pinkish flowers in terminal corymbs and
berry-like, usually red fruit. Most of them are hardy
north except some Asiatic species and Sorbus domes-
tica, which seem tender north of Mass. They are
chiefly inhabitants of mouutainous regions, and the
northern species, as S. Americana and sambucifolia, do
not thrive well in warmer and drier climates, while S.
Aria, torminalis and allied kinds endure drought and
heat well. They all have handsome foliage, which usu-
ally turns orange-red in fall. The fruits are showy and
often remain on the branches the whole winter if not
eaten by birds. They are not particular as to the soil

and are well suited for planting on rocky hillsides.

Those of the Aucuparia group are more adapted for
cool and moist motmtain regions; those of the Aria and
Torminaria group, which grow specially well on lime-
stone soil, are suited to warmer and drier climates. S.
htfbrida is sometimes used as a small-sized avenue tree
on account of its regular pyramidal habit. ^S". arbutifo-
Jia and S. melanocarpa are handsome shrubs for bor-
ders of shrubberies; they prefer moist soil, but S. me-
lanocarpa also grows in drier rocky situations. Prop,
by seeds sown in fall or stratified; also by layers, and
iS'. arbutifolia and S. tnelanocarpa from greenwood cut-
tings. Varieties and rarer kinds are usually budded or
grafted on allied species, but most kinds will grow on
S. Aiicuparia or A^nericana and on Hawthorn. The
trees are very subject to borers.
About 30 species distributed throughout the northern

hemisphere, in N. America south to Fla. and New Mex.,
in Asia south to the Himalayas. Lvs. simple or odd-
pinnate, stipulate: fls. in compound corymbs; sepals
and petals 5; stamens 15-20, with red or yellow anthers;
styles 2-5, free or connate at the base: fr. a 2-o-loculed
pome, usually rather small, with 1 or 2 seeds in each
cell. Closely allied and often referred to Pyrus, from
which it is chiefly distinguished by its compound inflor-

escence and by the fls. being more or less perigynous
except in the Micromeles group, which has a decidedly
inferior ovary like Pyrus; the fruits, too, are usually
smaller and berry-like.
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A. Foliage pinnate.
B. iyva. retjuldrhj piniiafr, with the

Ifts. ol'dlitnisl t'(iMiil s/.^e.

C. Fruits siiKi/t. ^.!-';i in. across
or slic/htly tarcjer, herry-like.
(Aiieuparia ijroup, species
1-4.)

D. Winter - Imds covered toith

white villous tomentum.
E. Vninn/ in-duchletsand tvs.

inihi'Hi-.iit 1. Aucuparia
EE. Yoinuj bra iichlets and Ivs.

glabrous 2. Tianshanlca
DD. Wiyiier-buds glutinous, gla-

brous or sparingly ap-
pressed, rusty-pubescent.

E. Lfts. long-acuminate: fJs.

Ys-M in.: fr. %-% in.

across 3. Americana
EE. lyfts. actite or obftisish:

fls. ii-/i in. across: fr.

about ^ in. across 4. sambucifolia
CC. Fruits 3^ in. or more across,

apple- or pear-shaped, with
grit-cells: styles S.

(
Oormiis

group, species 5-7.
]

5. domestica
BB. Lvs. only pinnate toward the

base, lobed or only serrate in
the upper part, varying much
on tile sayne plant and occa-
sionally only lobed. Hybrids.

c. Habit tree-iilte 6. hybrida
CC. Habit shrub-like 7. spuria

AA. Foliage simple.
E. Styles 2: trees or rarely shrubs.

c. Under side of lvs. glabrous at
length, green: lvs. lobed: fr.

brown, with grit-cells. { Tor-
minaria group, species
Sfo. S.) 8. torminalis

CO. Under side of lvs. grayish or
whitish tomentose. {Aria
group, species 9-12.)

D. I/vs. lobed. (See also No. 6.)

E. Fairs of veins 5-9.

F. Base of tlie usually
broadly ovate lvs.

mostly rounded 9. latifolia
FF. Base of the ovate to ob-

long-ovate lvs.
broadly cuneate 10. intermedia

EE. Pairs of veins 3-5; under
side of veins densely
snowy white, tomentose.il. flabellifolia

DD. Bi!S. not or but obscurely
lobed; pairs of veins 6-12.12. Aria

BB. Styles 5,.- shrubs with crenately
serrate lvs. (Aronia [Adeno-
rhacliis] group, species 13-14).

C. Fruits red: lvs. tomentose be-

neath 13. arbutiSolia
CC. Fruits black: lvs. glabrous or

nearly so 14. mclanocarpa

[A^icuparia group, species 1—4.)

1. Aucuparia, Linn. (Pyrus AucHpdy-ia, Gffirtn.).

EuROPEAK Mountain Ash. Rowan Tkee. Fig. 2351.
Round-headed tree, 20 to 40, occasionally 60 ft. high:
young branchlets pubescent, grayish brown when older:
petioles more or less tomentose ; lfts. 9-15, oblong to
oblong-lanceolate, serrate, entire toward the base, dull
green above, pubescent beneath or rarely glabrous, %-
2 in. long: fls. white, % in. across, in flat, 4-6-in. broad,
tomentose or sometimes almost glabrous corymbs; sta-

mens about as long as petals: (r. globose, about % in.

across, bright red. May, June. Europe to W. Asia and
Siberia.— Var. dulcis, Krsetzl. (var. Morclvica, Zengerl.).
Almost glabrous: petioles purplish; lfts. oblong-lanceo-
late, 2-3 m. long, glaucescent beneath. The fruits are
'of an agreeable acid flavor and recommended for pre-
serves. The tree thrives well in cold northern climates
where hardly any other f'uit tree will grow. Var. dulcis
lacini^ta, Beissn , is a handsome and graceful form

with the lfts. pinnately lobed and the leaf-stalks and
young branchlets bright red. Var. fastigi£tta, Loud.,
forms a narrow pyramidal tree, with upright branches.
Var. p^ndula, liort., has long and slender pendulous
branches. Var. Ebssica, Hort., seems little or not dif-
ferent from var. dulcis. Var. friictu luteo and var. Fi-
ieELna, Hort., have yellow fruits. There are vars. with
variegated foliage of the typical and of the weeping
form. The fruits of S. Aucuparia, S. domestica, tor-

minalis and var. dulcis are edible, and the strong and
close-grained wood of S. domestica and S. torminalis,
and in a lesser degree that of S. Aucuparia, is valued
for handles of tools and similar small articles. See
Pyrus.

2. Tianschinica, Rupr. (Pl/rus ThianscMnica

,

Regel). Small tree or shrub, similar to the preceding:
young branchlets glabrous, red-brown and glossy when
older: petioles and lvs. glabrous: lfts. 11-15, lanceolate,
acuminate, serrate, entire toward the base, dark green
and glossy above, light green beneath, about 2 in. long:
corymbs glabrous ; stamens half as long as petals:
styles 2-5: fr. globose, bright red. May, June. C.Asia.
Gt. 40, p. 8. B.M. 7755.— Very handsome on account of
the contrast of its dark green foliage and red-brown
branches.

3. Americana, Marsh. {Pyrus Americ&na, DC. S.
micrdntha, Dnm-Cours.). American Mountain Ash.
Dogberry. Pig. 2352. Small tree, attaining 30 ft., with
spreading branches, or sometimes shrubby: lfts. 11-17,

lanceolate, long-acuminate, sharply serrate, glabrous or
slightly pubescent when young, light green above, paler
beneath, 114-^ iu. long: fls. one-fifth to ^4 in. across, in

dense, 3-6-in. broad, usually glabrous corymbs: fr. glo-

bose, bright red, J^-M in. across, with the calyx-lobes
very small and connivent. May, June. Newfoundland

to Manitoba, south to Mich, and N. C. S.S. 4:171, 172.
— Var. mieroc^rpa, Torr. &Gray(<S'. microcdrpa, Pursh),
has narrower foliage and very small fruits about H in.

across.

4. sambucifdiia, Rcem. {Pyrus sambticifblia, Cham. &
Schlecht.). Western Mountain Ash. Small tree or
shrub, closely allied to the preceding: lfts. 7-15, oval to

ovate-lanceolate, obtuse to short-acuminate, sharply ser-

rate, glabrous and dark green above, glaucescent and
usually pubescent beneath when young, lX-3 in. long:
fls. Yi-% in. across, in 2-4-in. broad and rather loose
corymbs, sometimes few-fld.: fr. globose, ovoid when
young, red, about % in. across, with more or less up-
right calyx-lobes. June, July. Labrador to Alaska south
to Pa., Mich, and Calif., N. E.Asia and Japan. S.S.



1688 SORBUS SOEBUS

4:173, 174. —A very variable species; the eastern form
resembles more the preceding species, and intermediate
forms are cot uncommon in the northeastern states.

The most distinct form is var. Grayi, Wenz. (var. pti-

mila, Sarg. Pijriis occidentctlis, Wats.). Shrubby:
Ifts. 7-11, oval to oval-oblong, obtuse, with only a few
teeth at the apex, bluish green: corymbs 1-2 in. across.

Wash, to Calif. G.F. 10:85. 6'. sombucifolia is often

<fm/l^^ ^_^k^^'i^^

^5^',t,'r -v^>

2352. Sorbus Americana (X>3).

confounded with the preceding species; botn are very
handsome in autumn with their large clusters of bright
red fruits. Sometimes a form of -S. hybrida is found in

American nurseries under the name of S. sambucifolia.

{Cormiis group, species 5-7.)

5. dom^stica, Linn. {Pi/rus Sdrbus, Gsertn. P. elo-

nUstica, Smith. Connus cJomestlcct, Spach). Service
Tree. Pig. 2353. Round-headed tree, 30-60 ft. high

:

winter-buds glutinous: petioles tomentose; Ifts. 11-17,

obovate-oblong to oblong, sharply and rather coarsely
serrate, wuth acuminate teeth, usually entire near the
base, green and glabrous above, floccose-tomentose be-

neath, at least when young, 1-2K in. long: fls. white,

K in. across, in broadly pyramidal rather loose, tomen-
tose corymbs: fr. i^-lyi in. across, usually yellowish,
with red or orange cheek, apple-shaped in var. maliS6r-
mis, Lodd., pear-shaped in var. pyriJ6rmis, Lodd. Mav.
S. Eu., N. Afr. and W. Asia. G.C. II. 1:283; 6:(;40.

M.D.G. 1897:376-378.-This species is often confounded
with the European ash, from which it is almost indis-

tinguishable without fruits or flowers, except by the
glutinous winter-buds.

6. hybrida, Linn. {Pi/rus piiinatifida, 'Ehvh. P.Fin-
nica, Babingt. S. intermedia x AueupAria). Tree, at-

taining 40 ft., of regular, pyramidal habit w'ith upright
branches; young branchlets and petioles whitish tomen-
tose; Ivs. ovate to oblong-ovate, with 1-4 pairs of de-
current Ifts. at the base, or but pinnately lobed, upper
part lobed with the lobes becoming gradually shorter
and more indistinct toward the apex, dark green above,
whitish or grayish tomentose beneath, 2M-5 in. long;
petioles about 1 in. long: lis. ^s-K in. across, in tomen-
tose corymbs about 3 in. broad: fr. globose-ovoid, 3^ in.

high. May, .June. — Natural hybrid, occasionally found
with the parents in Europe. Two different hybrids are
usually included under i^'. hybrida ; the typical one is

S. Aueupuria x intertnedia, which has the Ivs. oblong-
ovate to oblong, 3-5 in. long, with 10-12 pairs of veins,
the Ifts. and lobes narrower and pointed and the veins
often slightly recurved. It is mostly cult, under the
name of A', qufrcifdlia or querco}des, Hort. The second
hybrid is var. TJiurincjlaca , Kehd. {Pyi-iis TJiuringiaeci,

Use), and is a hybrid of >S'. Aueuparia x Aria ; it has

ovate- to ovate- oblong Ivs., somewhat more deeply
lobed, 2J^-4 in. long, with 8-10 pairs of veins, Ifts. and
lobes broader and obtusish, with the veins usually
curving upwards. This is known in gardens as <S. quer-
cifdlia hybrida nana. Var. deciirrens, Koehne {S. lanu-
ginosa, Hort., not Kit.), is a transition to S. Aucnpa-
ria ; only the 3 or 5 upper Ifts. are connate into a ter-
minal 1ft., which, like the upper separate Ifts., is decur-
rent at the base, under side less densely tomentose. In
some nurseries under the name of S. sambueifolia,

7. spiiria, Pers. {Pitius heferophyUa, Dur. S. An-
cupdi-ia X a.rbutifdlia). Shrub or small tree, attaining
15 ft., with sleuder, sometimes pendulous branches:
Ivs. ovate to oblong-ovate, obtuse, with 2-0 lobes or Ifts.

near the base, simply crenate-serrate toward the apex,
1K-3K in. long, pubescent or glabrous beneath: fls.

white or pinkish white, in pubescent or glabrous co-
rymbs ]-l>^ in. broad: fr. subglobose or pear-shaped,
dark purple or almost black. May, .June. Of garden
origin. B.R. 14:1196. — Sometimes cultivated under the
name S. quercifolia floribtinda nana. Hybrids of dif-

ferent origin are usually united under S, spuria; the
more pubescent forms with dark purple fr. are probably
the offspring of S. Aucuparia and S. arbutifoUa, while
the more glabrous forms w^ith usually blackish fruit
have S. Aucuparia. and S. vielanocarpa pis their parents.
A similar form with quite glabrous and more pointed

^Ivs., originated at the Arnold Arboretum and probably
^a hybrid of 8. Americana and 6'. melanocarpa, was
named >S. Sdrgenti, Dipp.

(Torminaria group, species No. S.)

8. torminalis, Crantz (Pyrus tormincMis, Ehrh. Tor-
miniiria tormindlis, Dipp. T. Clusii, Rcem.). Wild
Service Tree. Round-headed tree, with spreading
branches, 40-80 ft. high: Ivs. broadly ovate, slightly

cordate to broadly cuneate at the base, with several tri-

angular-ovate, serrate lobes on each side, the lower
sinuses reaching about half way to the middle, floccose-

tomentose when young, 2-4 in. long; petioles 1-1?4 in.

long: fls. white, % in. across, in broad, rather loose
tomentose corymbs: fr. oval, K-^ in. high, brown,
dotted. May, June. Southern and middle Europe.—
The foliage turns bright red in fall.

{Aria group, species 9-J2 .)

9. latifolia, Pers. {Pyrus rotundifolia, Bechst. P.
intermedia, var. latifolia, Ser. P. Aria, var. latifblia,

Hort. Torminaria latifolia, Dipp. S. Aria x toryni-

7idlis). Tree, attaining 50 ft., similar to the preceding:
Ivs. broadly ovate to ovate, usually rounded at the base,
pinnately lobed with short, broadly triangular, sharply
serrate lobes and with 6-9 pairs of veins, grayish or

whitish tomentose beneath, 2H-4 in. long: petioles

K-1 in. long: fls. about ]4 in. across, in broad, tomen-
tose corymbs: fr. globose or globose-ovoid, about 3^ in.

high, orange to brownish red. May, -June. Occasionally
occurring in middle Europe.

2353, Sorbus domestica (X /»).

10. intermedia, Pers. {Pyrns Inlermedia, Ehrh. Sir-
bus Scdndiea. Fries. Ari<f Suicica, Koehne. Hdhnia
Stiecica, Dipp.). Tree, 20-40 ft. high, with oval head:
Ivs. ovate to oblong-ovate, broadly cuneate at the base.
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pinnately lobed with broad and short, irregularly ser-

rate lobes and 5-8 pairs of veins, whitish tomentose be-
neath, 2}4-4 in. long; petioles ii-% in. long: lis. about
% in. across, in broad, tomentose corymbs : fr. orange-
red, globose or subglobose, about K in. high. May.
Northern and middle Europe. — This is sometimes con-
founded with ^'. hybrida and considered to be a hybrid
of similar origin, but it is certainly a good species. It

never bears distinct leaflets at the base and the sinuses
do not reach farther than one-third toward the middle,

n. ilahelliidlia, S. Schau. (Pyrus Aria, var. fhibelli-

fblia, Arb. Kew. Aria flabellifdlia, Decne. ijs'. flaiel-

Idta, Hort. ). Small tree, attaining 20 ft.: Ivs. orbicular

to broadly oval, obtuse, usually broadly cuneate at the

base, iucisely lobed above the middle, with the short

lobes truncate or i-otmded and coarsely toothed, snowy
white beneath, 13^-2M in. long: fls. scarcely H in.

across, in dense, white-tomentose corjnnbs: fr. de-

pressed-globose, orange-red. Southeastern Eu., W.
Asia. — Cult, in some nurseries as JPyriis avrea striata.

12. Aria, Crantz {Pijrus Aria, Ehrh. Aria nivea,

Hort. Edhnia Aria, Med.). White Beam-tree. Fig.

2354. Tree, with broadly pyramidal or oval head,
25-50 ft. high: Ivs. roundish obovate to oblong-oval,
usually cuneate at the base, acute or obtuse at the apex,
sharply and doubly serrate, of firm texture, bright or
dark green and glabrous above, white-tomentose be-
neath, 2-5 in. long; petioles K-% in. long: fls. H-%in.
across, in tomentose, 2-3-in. broad corymbs: fr. sub-
globose, orange-red, about yi in. high. May. Middle
and southern Europe to Himalayas and Siber.— De-
sirable tree for dry and exposed situations, and very
ornamental in foliage on account of the contrasting
colors of the upper and under sides of the leaves. Sev-
eral vars. are known. Var. Cretica, Lindl. (Aria Qrceca,

Decne. ) . Lvs. orbicular-obovate, coarsely doubly serrate,

lJ^-3 in. long, with 6-10 pairs of veins. Southern Eu.
Var. Decaisneana, Rehd. (Aria Decaisnedria, Lav.
Pynis Decaisnedna, Nichols.). Lvs. elliptic to oblong-
ovate, acute, irregularly doubly serrate, 3-6 in. long:
stamens longer than petals : fr. oval. Probably from
the Himalayas and sometimes cult, as S. NepalSnsis.
Var. 6dulis, Wenzig (Pyrus edulis, Willd.). Lvs. ellip-

tic-oblong to oblong, rounded or acute at the apex,
2-5 in. long: fr. oval, %-% in. high. There are some
garden forms, as vars. aurea, chrysophylla and lutes-

cens, with more or less yellow foliage.

(Aronia group, species ]}fos. IS and 14.)

13. arbutiJ61ia, C. Koch (Pyrus arbutifdlia, Linn. f.

Aronia arbutifdlia, Elliot. A. pyrifolia, Pers. M^spi-
his arbutif(>lia,Y&r. erytJirocdrpa , Michx. ) . Red Choke-
berry. Upright shrub, 6-12 ft. high: lvs. short-peti-

oled, oval to oblong or obovate, acute or abruptly acii-

minate, crenately serrate, glabrous above except some
glands on the midrib, whitish or grayish green and to-

mentose or pubescent beneath, lK-3 in. long: corymbs
tomentose, few to many-fld., 1-lK in. broad: fls. white
or tinged red, %-K in. across: fr. subglobose or pear-
shaped, bright or dull red, about H across. April, May,
Nova Scotia to Minn., south to Pla. and La. B.M. 3668.

G.P. 3:«7.

14. melanoctopa, C. Koch (Pyrus nigra, Sarg. Armria
nigra, Koehne. Pi'/rus arbutifdlia, var. nigra, Willd.).
Black Chokebekky. Closely allied to the preceding,
usually lower: lvs. oval to obovate, abruptly acuminate
or obtuse, pale green and glabrous or nearly so beneath

:

calyx and pedicels gbibrous or nearly so: fr. globose,
about X in. across, sliining black. Nova Scotia to On-
tario, south to Pla. and Mich. April-June. B.B. 2:237.

Var. grandiJdlia, Dipp. (Pyrus grandifblia, Lindl.), has
larger, obovate or broadly obovate lvs. and larger fls.

B.R. 14:11.54. Var. subpubSscens, Lindl., has the lvs.

pubescent beneath when young. An intermediate form
between the two preceding species is figured in B.R.
12:1006 as Pyrus florilnlnda, Lindl.; similar forms are
found wild occasionally in the northeastern states.

Both species are handsome shrubs; S. melanocarpa is

prettier in foliage and in bloom, while >S. arbutifolia has
showier and usually more numerous fruits. The fruits

of both species remain on the branches during the
winter.

S. alnifblla, Wenzig (Pynis Miyabei, S.arg. Mieromeles alni-
folia, Koehne). Tree, GO ft. high: lvs. obovate and abruptly
acuminate or ovate, serrate, glabrous at length, but on vigor-
ous shoots, often remaining tomentose beneath, 2-4 in. long:
fls. in 6-12-fld., almost glabrous corymbs: fr. subglol>ose, '% in.

across. .lapan. Gt. 41. p. 283, 284. G.F. 7:84.— ,S'. O/iama-mes-
pilus, Crantz (Pyrus Chamaamespilus, Poll. P. alpina, Dur.
Aria Chamasmespilus, Hos.). Upright shi-iib. G ft. high, allied
to S. Aria. Lvs. elliptic to oblong serrate, almost glabrous,

2354. Sorbus Aria ( X 34)

.

1M-2M in. long: fls. pinliish,*with upright petals, in dense
corymbs about l^in. broad: fr. oval, orange to brownish red.
Middle and southern Europe.—&'. densiflora, Heynh. (Pynis
densiflora, Spach. P. alpina, Willd., not Dur. Aronia alpina,

I)ipp.). Hybrid of garden origin between S. Aria and S. me-
lanocarpa: shriTb, 5 ft. high; lvs. oval to elliptic-oblong, whitish
tomentose benealh, lK~3 in. long: tls. white or pinkish, in
dense corymbs 1-1>^ in. broad: fr. pear-shaped, dark bluish
purple.— 5. discclor, Maxim. Closely allied to S. Aucuparia,
but quite glabrous: Ifts. oblong-lanceolate, larger, glaucous be-

neath. N. China.—,?, gracilis, Wenzig (Pyrus gracilis, Sieb. &
Zuec). Shrub, with pinnate lvs., those at the base of the
loose, few-tid. corymbs with large, incised-dentate stipules.

Japan.— ,5. Hbstii, C. Koch (Pyi-us Hostii, Hemsl. P. Sudetiea,
Tausch. Aria Hostii, Jacq. f.). Supposed to be a hybrid be-

tween S. Aria and Chamsemespilus: shmb or small tree, 12 ft.

high: lvs. oval to elliptic-obovate. sharply serrate: fls. pinkish,
in dense corymbs about 23^ in. broad: fr. globose, ovoid, red.

Mts. of M. Europe. Gn. 20:30,5. R.H. 1877:210.-S. landta.

Wenzig (Pyrus lauata, Don. S. maiestica, Hort.). Tree, allied

to S. Aria: lvs. oval, sharply and doubly serrate and slightly

lobed, 4-7 in. long; styles 2-3, woolly: fr. globose, ^-if4 in.

across. Himalayas.—5. Nepalensis, Hort. = S. vestita: also

vars. of S. Aria are often cult, under this name.—S. termi-

ndlis, Hort. = Photinia villosa.— ,S. trilnbdta, Heynh. (Pynis
trilobata, DC). Small tree: Ivs. rather small, almost orbicular,

3-lobed. with spreading, denticulate lobes, glabrous: fls. white,
withSstyles: fr. subglobose. % in. across. W. Asia..— S. vestita,

S. Schan. (Pyrus vestita. Wall. P. erenata. Lindl. S. Nepal-
ensis, Hort.). Tree, allied to S. Aria; lvs. elliptic to elliptic-

oblong, doubly serrate, densely tomentose beneath. ;^-7 in. long;

styles 5, woolly at the base only. Himalayas. G.C. II. 1:17.

Alfred Rehder.

S6RGHTJM. The genus Sorghum is referred to An-
dropogon by Hackel and others, and its botanical rela-

tions are discussed under that name. It forms a section

of that genus, only one species of which is of economic
importance. The various cultivated varieties known as

Sorghum, Broom Corn,- KafSr Corn, Jerusalem Corn,
Millo Maize, Durra, etc., are considered as having been
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derived from the wild species, *S'. Halepense [Andropb-
gon JSalepensls). Others maintain these cultivated
forms as varieties of a distinct species, Sorghum vul-
gare {Andropogon Sorghum). The cultivated forms are
annuals, with tall jointed stems, bearing large terminal
panicles. They fall naturally into three groups, depend-
ing upon their iises: (1) Broom Corn, in which the
branches of the panicle are elongated and are thus
adapted to the manufacture of brooms; (2) the Sugar
or Saccharine Sorghums, with loose panicles, the
branches drooping, and red-brown spikelets, cultivated
for the sweet juice and for forage. Amber and Orange
are leading forms of Sorghum. See Saccliarum. (3)
The remaining varieties are grouped together as Non-
Saccharine Sorghums. They are grown for forage
and for the seed. Gn. 4, p. 83 (S. hicolor). The com-
mon forms grown in this country and offered in the
trade are: Kaffir Corn, with stems 4-5 feet high, stocky
growth, and dense, upright panicles; Millo Maize, or
African Millet, similar but about twice as tall; Durra
(variously spelled Doura, Dhoura, etc.), including
Egyptian Rice Corn, Guinea Corn, etc., with compact
panicles on a recurved stalk. ^^ g^ Hitchcock.

2355.

South Carolina.

To show horticultural

zones.

SOEREL. Various species of Rumes (which see)
produce large, thick, acid leaves whicli are prized for

salads or for "greens." Leaves of some of the native
or naturalized species are gathered as pot-herbs in many
parts of the country. In the Old World, however, sev-

eral species are regularly cultivated in kitchen-gardens;
in this country these cultivated species are relatively

little known. They are perennials of the very easiest

culture. Usually they persist for a number of years
after well established, giving an abundance of soft edi-

ble leaves early in the spring when herbage is scarce.
They are usually grown from seeds, and plants fit for
cutting may be had when the plants are one or two years
old. Plants should be placed at one side of the garden
where they will not interfere with the regular tillage.

No special treatment is demanded. When they begin to

show signs of failing, new plants should be started or
the old ones may be taken up and divided. Tlie rows
should stand about 18 in. apart. Do not let the plants
exhaust themselves by seed-bearing. The Spinach Dock
[Rumex Paticniia) is one of the best and earliest. The
Belleville {JRumex Acetosa) is also an excellent plant
for the home garden and has the advantage of following
the other as a succession. Various other species may be
had of European seed dealers. See Dock,

j^ jj^ g_

SORREL-TREE. Oxydendrum.

SORREL, WOOD. Oxalis Acetosella.

SOUR GUM. See JVi/ssa sglvatica.

SOUR SOP. Anona muricata.

SOUR WOOD. Oxydevdrum.

SOUTH CAROLINA, HORTICULTURE IN. Fig. 2355.
Owing to the combined influence of varieties of soil,

latitude and elevation, the climatic conditions of South
Carolina and the range of horticultural productions are
remarkably varied. With reference to its adaptation to
amateur and commercial horticulture, this state mav be
divided into four belts by lines drawn roughly from
southwest to northeast.
The coast region, embracing a tier of counties border-

ing the Atlantic ocean and a number of fertile islands,
is especially adapted to commercial horticulture. A con-
siderable area is devoted to growing early vegetables to
supply the large cities of the northeastern states. The
principal species grown for shipment are green peas,
Irish potatoes, cabbage, asparagus and beans. The
Hoffman and Neunan varieties of strawberries, which
are especially adapted to this region, are also grown
for shipment. The fig grows to perfection here, but has
not as yet been produced on a commercial scale. The
capabilities of this region have been only partially de-
veloped on account of the habit and profit of sea island
cotton and rice culture. The fungous disease known as
asparagus rust has seriously menaced the asparagus
plantations.
The Pine Belt, or second zone, embraces two forma-

tions, popularly known as the Upper and Lower Pine
Belts. The latter covers an area of about 9,000 square
miles; the former 5,000. The Upper Belt embraces the
best farming and horticultural lands of the state. The
surface is generally level, with an elevation of 250
feet. Both of these belts contain large areas especially
adapted to vegetable- and fruit - growing, especially
melons. These industries are receiving more and more
attention every year as the laud-owners become more
familiar with the intensive methods necessary for suc-
cessful truck-fax-ming and the commercial requirements
for successfully handling large crops of perishable
products. Asparagus, early potatoes, watermelons and
cantaloupes are at present the principal crops grown
for the northern markets. The sweet potato grows to
perfection in this region, 400 to GOO bushels per acre
being easily produced. Recent experiments by the
Agricultural Department of the Experiment Station in
preparing the sweet potato for compact shipment seem
to open the way for carrying this vegetable to all

parts of the world. This section is especially adapted
to the fig, the oriental types of pears and plums and to
the earlj' varieties of peaches and apples. While af-

fording every facility for commercial horticulture, there
is, perhaps, no part of the globe where an abundant
supply of fruits and vegetables may be more easily and
continuously provided for domestic use. Fresh vege-
tables in season may be gathered from the garden every
day in the year.

The Hill Belt, fifty miles in width, stretching across
the state from Georgia to North Carolina, is more
varied in soil and elevation, affording a wide range of
soil products. In some sections of the Hill Belt rapid
strides have been made in peach- and melon-growing
for market. From a limited area around Ridge Springs
150 car-loads of peaches were shipped in 1900; from
this section also large shipments of melons and aspar-
agus are made. The rapid development of manufac-
tures has created a home market for large quantities
of fruit and vegetables. Grapes of superior quality
are grown throughout this belt. Standard Labrusca
grapes, such as Delaware, Concord and Niagara, are re-

markably exempt from diseases which are more destruc-
tive in other sections. The Rotundifolia family, or
southern fox grape type, most commonly known from
the amber-coloi"ed variety, Scuppernong, succeeds well
from the mountains to the coast. Other varieties of the
same family are more productive than the Scuppernong,
such as the Mish Memory, Tender Pulp, Thomas,
James and Flowers. The berries of some of these va-
rieties adhere to the stems and grow in bunches of
from 10 to 24 grapes, hence may be as readily shipped
as the Delaware. When trained upon vertical trellises

and pruned in early fall, the yield far exceeds that of

any other type.

The Piedmont and Alpine regions, ranging in eleva-

tion from 400 to over 3,000 feet, varies even more than
the hill country in variety of products to which it is
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adapted. The cherry, peach, pear, grape, small fruits

and apple afford a tempting variety. The succession of

fruits spans the seasons, the winter apples lasting until

strawberries are ripe. While little has been done in this

great region towards growing fruit and vegetables for

shipment, the cotton mills, so numerous in this section,

have converted the farms in their vicinity into market-
gardeus. The typical mountain wagons, hooded with
white canvas, laden with luscious apples, mammoth
cabbages, mealy potatoes and fragrant onions, products

of the rude methods of the inhabitants of the highland
region, are only suggestions of the possibilities of the

fertile valleys and mountain coves under the manipula-
tion of skilful hands guided by the trained head.

J. S. Newman.

SOUTH DAKOTA, HOKTICULTUKE IN. Pig. 235(J.

South Dakota, the twenty - seventh state admitted into

the Union, lies a little north of the center of the con-

tinent, between lat. 45° 57' N. and 42° 28' S. and long.

90" 20' and 104° 3' W. of Greenwich. Its shape is

approximately a rectangle. Its extreme length from
east to west is 386 miles; extreme breadth north to

south 240 miles; area 70,815 square miles; population

(in 1900) 401,570. The Missouri river divides the state

into two nearly equal portions. With the exception of a
small area in the northeast corner, the southeast part is

lowest and all the streams flow in that direction. The
state may be divided into three sections: (1) the Black
Hills; (2) the Table-lands; (3) the Eastern Section.

The Black Hills in

the southwestern
part are oiitliers of

the Rocky Moun-
tains, and the ex-
tensive and very
rich deposits of
gold, silver, and
other minerals are
important sources
of wealth. The
Indians early knew^
of these gold de-

posits, but they
were not known to

white men until
1874. The Black
Hills, so named by
the Indians because
of the heavy forests

of pine and spruce
covering the moun-
tains, include an
area of about 5,000
square miles. Con-
siderable fruit is

now l>eing raised in

this section under
irrigation, as the
local market is a
profitable one, and
it has been found
possible to raise
many varieties not
hardy upon the
open prairies of the
state.

The Table -lands
comprise the entire
section of the state
west of the Missouri river, with the exception of the
Black Hills. Five branches of the Missouri flow from
the western part of the state across these lands from
west to east. These are White, Bad, Cheyenne, Moreau
or Owl, and Grand rivers. The rainfall in this part is

too light to make general farming feasible, but the
native grasses are very nutritious and stock-raising
is profitable. Cattle, horses and sheep are raised in im-
mense numbers and feed the year round upon these
ranges, the dry climate curing the grass into the best of
hay as it stands.

"The eastern section contains three river valleys that
cross it from north to south, viz., the eastern half of

the Missouri, the James river valley and the Big .Sioux
river on the eastern border. In the southern part the
valley of the Vermillion traverses the region between
the Sioux and the James. These river valleys are all

very fertile and blend together as they reach the Mis-
souri at the south. Diversifled agriculture flourishes in

these rich valleys, especially in the southern and entire
eastern part of this section. In the higher ground in
the northern and western part, stock-raising and dairy-
ing are the main industries owing to the lesser rainfall.

Since the defining of the artesian-well basin, general
agriculture has been encroaching upon the grazing areas.
This basin reaches from the Missouri river eastward to

some distance beyond the James. The pressure and flow
of these artesian wells varies from a few pounds to 200
pounds per square inch. A flow of more than 3,000 gal-

lons per minute has been obtained from an 8-inch well.

These wells are from 100 to 1,.500 feet in depth, and
afford a valuable means of irrigation and cheap water-
power. The water is supposed to come from the Rocky
Mountain region. The amount of this supply which can
be used has been roughly estimated at 320,805,600,000
cubic feet annually, an amount of water sulilicient to

fill a river-bed a mile wide, 20 feet deep and nearly 600
feet long. When this water is more generally utilized,

it is confidently believed that the horticultural area
shown on the map will be extended to include the en-
tire state east of the Missouri river.

Horticulture in South Dakota is to a considerable ex-
tent still in the experimental stage. Most of the plant-

2356. Map o{ South Dakota.

Showing areas favorable to fruit-growing, the broken-shaded portions being the most favorable

ing of orchard fruits has been done since the last "cru-
cial test" winter of 1884-85, hence it will be difficult to
give a safe list until after the nest test winter. A
glance at the map will show that the state extends well
below the north line of Iowa, and as a matter of fact
we find that the South Dakota fruit list partakes of both
Iowa and Minnesota in its characteristics. The southern
tier of counties in the southeast corner of the state can
raise varieties of the apple which are not at all hardy

.

northward in the state. It is interesting to trace the
orcharding belt along the great river from far down in

Missouri northward between Iowa and Nebraska and
northward into South Dakota. In the Sioux and James
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river valleys considerable fruit is grown as far north
as tiie Minnesota line. North of this the orchards are
few and far between, the country being new and grain-
raising, stock-raising and dairying affording more prof-
itable sources of income.

In making up a list of apples for planting throughout
the state, it will be a safe rule not to plant any variety
less hardy than Oldenburg and Wealthy, especially if

the planter desires a long-lived, fruitful orchard and
cannot afford to experiment. The State Horticultural
Society recommends the following for trial or general
cultivation in all of the twelve fruit districts; viz.,

Oldenburg, Hibernal, Charlamoff, Wealthy.
The largest orchard in the state is in Turner county,

consisting of 7,000 trees on about 132 acres. This or-

chard was planted in the early seventies and still yields
profitable crops. About 4,000 of the trees are Wealthy
and most of the remainder Oldenburg.
Considerable trouble is experienced from root-killing

of the common apple seedling stocks. In the northern
part of the state, apple root-grafts root-kill every
winter unless deeply mulched. The winter of 1898-99
will long be remembered as the "root-killing" winter by
the fruit men of several northwestern states. Efforts are
now being made to remedy this trouble by testing the
Russian method of preventing root-killing; viz., the use
of the pure Siberian crab {Pyrns haecata), as a stock.
If the experiments are successful apple culture will be
practicable in both Dakotas and in a part of the Cana-
dian northwest. Piece root-grafting will not be a fair
test, as everything below ground should be Siberian.
^See Bull. 65 of S. D. Exp. Sta., and Am. Pom. Soc.
Report, 1899, p. 143.)

Of plums, only those of the Americana type, such as
DeSoto, Wyant, Wolf, Forest Garden, RoUingstoue and
Hawkeye, are of any value for general cultivation.
However, iu the southern tier of counties already men-
tioned the Miner does well and is much grown. Prnvus
Americana is indigenous throughout the state. Many
varieties from the native thickets are being grown by
the prairie settlers, and these will probably supersede
the varieties named above, which originated in Iowa,
Minnesota and Wisconsin. Plums rightly managed are
very profitable and the general interest in them is

increasing. The main trouble hitherto has been the
tender stocks upon which the hardy natives have been
worked. Myrobolan, St. Julien, Marianna, Southern
Chickasaw, peach, and other southern stocks all winter-
kill, leaving the hardy top to die. Such trees are a
delusion and a snare to the prairie planter, and this

fact is becoming more generally known. Trees worked
on Americana seedlings or trees on their own roots find
favor, as no trouble is then experienced from root-

killing. The western sand cherry {Prunus Besseyi), a
native of the state, is being tested as a stock at the
Experiment Station at Brookings. So far the indica-
tions are that it will be worthy of use as a dwarf stock
for amateur use, the trees being dwarfed and bearing
fruit at an early age. It is of some promise as a dwarf
stock for peaches, such trees being of suitable size for
convenient covering in winter or for growing in boxes.
Of other orchard fruits, pears, quinces, apricots and

peaches find no place on the Soutli Dakota fruit list.

Cherries are grown to a small extent iu the southern
counties, biit the crop is uncertain in most parts.

Raspberries can be grown with winter protection.
Blackberries are not as hardj' as raspberries. Straw-
berries are considerably grown in the southern part of
the state, and irrigation is found profitable, as it insures
a crop in dry seasons. Grapes are grown to some extent
in the southern part of the state, but northward suffer
severely from winter-killing and are not on the fruit list

recommended for that part of the state, Janesville, a
Labrusca x riparia (vulpina) hybrid, has been found
to be hardier than those of the Concord type. It is

probable that new varieties of grapes adapted to the
prairie northwest will be produced by plant-breeding,
using the indigenous i'itis riparia as a foundation.
Toward this end about 5,000 wild grape seedlings were
grown by the Experiment Station at Brookings in 1900.

and this work of plant-breeding is being conducted on
a large scale.

Over 27,000 seedlings of various native fruits were

raised at this station in 1899-1900. The wild fruits are
being crossed with tame whenever possible, but the
main reliance is placed upon pure selection, acting
upon the theory that "excess of food causes varia-
tion." The following native species have been taken
in hand in this plant-breeding work: sand cherry, choke
cherry, pin cherry, black currant, golden currant, goose-
berry, buffalo berry, grape, hazelnut, high bush cran-
berry, Juneberry, plum, red raspberry, black raspberry,
strawberry. The work with cultivated fruits is mainly
with the apple, an attempt being made to combine the
hardiness of the Russian sorts with the long-keeping
capacity of the best American winter varieties. Several
Siberian fruits have also been taken in hand. These
were picked up by the writer in 1897-98 when sent on a
ten months' tour of exploration in eastern Europe and
western and central Asia by U. S. Secretary of Agri-
culture Hon. James Wilson. The state Legislature in
March, 1901, granted an appropriation of $10,000 for a
"plant-breeding building," for improved facilities in the
breeding of horticultural and agricultural plants.
Of conifers, the hemlock, white pine, balsam fir,

arborvitse and Norway spruce fail on the open prairie,
while Jack pine, bull pine, Scotch pine, northern red
cedar, western white spruce, and Colorado silver or blue
spruce all do well in open exposure. Of deciduous trees,
the native species, such as ash, elm, box elder, black
wild cherry and hackberry, all do well. Cottonwood and
willows do well on moist laud. Considerable loss was
experienced in the earlier planting from a failure to

recognize the fact that species covering a wide geo-
graphical range vary greatly in hardiness and that tbe
local indigenoiis form should be plaiited when possi-
ble.

Floriculture is still in its infancy, there being very
few greenhouses in the state. The rich soil makes it

easy to raise large crops of vegetables, but so far the
trucking interests have assumed no importance, ex-
cept near the larger towns. Agricxilture has been exten-
sive, rather than intensive. In a state yielding heavy
crops of wheat and other cereals, with a soil so rich
that commercial fertilizers are not thought of and barn-
yard manure so little considered that many farmers
prefer to move their barns rather than their manure
heaps, and with the biirning of straw a common prac-
tice, the hoe is rarely seen; gang and sulky plows, self-

binders and riding ciiltivators are the more favored
implements. In the course of time, with the increase in

population, will come a change in methods. Eastern
farmers and gardeners find that the soil and climate
denumd decided modifications of eastern practices.
The list of hardj^ trees and shrubs would be much
lunger were it not for the fact that the severest freezing
often comes when the ground is bare.
The State Agricultural College at Brookings is a

floiirishing institution, the annual attendance being
about five hundred. The United States Experiment
Station is in connection with the college and is busy
with the problems presented in a new state. Farmers'
institutes and home reading courses are provided to
help in the dissemination of agricultural knowledge.
The South Dakota State Horticultural Society is com-

posed of the amateur and professional fruitmen of the
state and is an earnest body of workers striving to

solve the problems presented to prairie horticulturists.

No state appropriation has been granted hitherto, so that
the proceedings at present are published from time to
time in the agricultural press of the state. The twelfth
annual meeting was held at Sioux Falls, January 22-24,

1901.

The dry climate is very salubrious, and many people
suffering from poor health in warmer and moister
sections find relief here.

j;r_ e_ Hansen.

SOUTHERNWOOD (Artemisia Ahrotanuyn,v!h\Qh. see
for botanical account) is a European herb, aromatic,
much branched, woody-stemmed, rather tender, per-
ennial, 3-.5 ft. tall, with pale green or grayish often
variegated leaves, small yellowish flowers and minute
seeds. Fig. 2.357. It is oecasionallj'' found in family
gardens, where it is grown from seed (or more often
from its easily rooted cuttings, which are most readily
obtained in early summer) for its pleasant tnste and
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tonic propei'lies, which resemble tliose of worinwood.
It is seldom offered by seedsmen in this country be-

cause of its slight importance. jj q Kains

SOW EEEAD. An old name for Cyclamen.

SOY BEAN {Glycine hispicia, which see for botanical
description) is a legume, and while it has long been a
staple crop in Japan it has but somewhat recently been
cultivated in the United States. Pigs. 191, 195. It grows
to perfection only in a tropical or semitropical climate.

In its native country, .Japan, the seed is an important
human food product, but in the United States its prin-

cipal use at present is as a forage plant for fax'in live

2357. Southernwood (X K).

Stock and as a soil renovator. It is an upright, leafy,
branching plant, growing 3-4 ft. high. Two distinct
plants are often called Soy Bean ; the smaller one
{Phaseolus radiatns) is grown principally in Japan;
the larger species, the true Soy Bean, is Gliiciiie

liispida. This latter species has become popular in
some sections of the United States because of its power
of resisting drought and for the further reason that it

may supply a large amount of forage rich in protein.
In the northern states it is probable that the Soy Bean
will be acclimated and that it will serve as an adjunct to
the maize crop as a food for stock, although it is coarse
in leaf and stalk.

It thrives best upon a warm, well-drained loamy soil,

and seed should not be planted until all danger from
frost is over. The land should be prepared by plowing
and harrowing in the early spring, and the harrow should
be used two or three times before the seeds are planted.
Best success is attained by planting in drills, rows to be
from 2i4-'i ft. apart and the hills in the row 18-20 in.

apart. During the early periods of growth cultivation
should be frequent, preferably with a fine-toothed im-
plement. After the plants have grown so that the
ground is well shaded the tillage may be discontinued.
It is doubtful whether the curing of the plants for hay will
ever come into general practice, but the crop may be
largely grown for green soiling and for ensilage "pur-
poses. It may be cut into the silo with corn and serves
to improve the quality of the food.
To the horticulturist the Soy Beau is valuable chiefly

as a soil renovator. The soil of the orchard can be given

clean culture during the early summer and the Soy
Beans may be sown broadcast about July 1 and harrowed
in. One bushel of seed per acre will be required. One
bushel of rye per acre should be sown at the same time,
for when the beans are killed down by the frost in the
fall the rye will then serve as a cover-crop during the
winter. When the soil is so hard and unforbidding that
clover will not thrive tlie Soy Bean may be made to
serve as a nitrogen-gatherer, and when plowed under it

serves to greatly improve the physical condition of the
land. See also Glycine. l_ p^^ Clinton.

SPANISH BAYONET. See Yucca.

SPANISH BROOM. Spartimn junceitm.

SPANISH LIME, Melicocca bijuga.

SPANISH OYSTER PLANT. Scolymus.

SPARAXIS (Greek word referring to the torn or lac-

erated spathes, a character which distinguishes this
genus from Tritonia). iriddccw. Wand Flower.
Sparaxis is a group of spring-blooming "Cape bulbs" of
the Ixia tribe, with spikes of (1-petaled, more or less
funnel-shaped iiowers one inch or two across and ex-
hibiting au extraordinary range of color and throat
markings. These plants are less popular than Ixias,
which they much resemble. The plants are dwarfer and
more compact than Ixias, usually G-12 in. high, the
spikes are shorter and fewer-tlowered, and the blossoms
are sometimes larger. Sparaxis is essentially distin-
guished from Ixia and other allied genera by the sub-
regular perianth, unilateral and arcuate stamens, and
scarious, lacerated spathe-valves. Other general fea
tures are: the rootstock acorm; Ivs. linear or lanceo-
late and arranged in a basal rosette; inflorescence a
simple or panieled spike; perianth-tube short: ovary
3-celled; ovules many, superposed. Sparaxis is native
to the southwestern provinces of Cape Colony, S.
Africa.
Although a few plants of Sparaxis are occasionally

cultivated in America by bulb fanciers, one may search
through many American catalogues without finding
them listed. The Dutch bulb growers offer 25 distinct
kinds, which is perhaps a quarter of the number of
varieties of Ixias in cultivation. According to J. (1.

Baker, there is "only one species in a broad sense, vary-
ing indefinitely in the size and coloring of the flowers."
For practical purposes Baker recognizes the 3 species
given below; of these the most important and variable
is S. tricolor.

Sparaxis piilclif'rrimn of the Dutch trade is properly
Dierima puIcWrrima, Baker. This grows 6 ft. high or
more and has pendulous rts. bright blood-purple but ap-
parently with pale rose and perhaps other varieties (also
a white var. ). It is distinguished by its pendulous fls.

with regular perianth, simple style-branches, eqtiilat-

eral stamens, and large bracts which are not laciniate.
B.M. 5555. F.S. 17:1810. Gn. 20:315; 44, p. 281. This
plant is said by F. W. Burbidge to be "perhaps the
most graceful of all the Cape Irids."

A. TJiroat of flower same color as seg-
ments.

B. Fls. small: segments ^4-% in.

long 1 . bulbifera
BE. Fls. larger: seg}ne}iis 1 in. or more

long 2. grandiflora
AA. Throat of flower bright yellow, often

with a dark blotch on the lower part
of each segment 3. tricolor

bulbifera, Eer. Corm globose, K-?4 in. thick: basal
Ivs. about 4, linear or lanceolate, 3^-1 ft. long : stems
^2-1 ft. long, simple or branched, bearing low down 2-3
small Ivs., often with bulbils in the axils: fls. solitary
or few in a spike, yellow; perianth-tube K in. long.
B.M. 545 (/j"iff bulbifera). To this species Baker refers
S. albiflora, Eckl.. with fls. whitish inside, and S. v>o-

lacea, Eckl., with dark purple fls.

grandifldra, Ker. Habit, conn, Ivs. and spathe just
as in 5. bulbifera hut the fls. larger, the limb 1 in. or
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more long, usually yellow or purple, and larger anthers.
B.M. 779 {i\s. primrose inside, flamed purple outside).
B.R. 3:258 (fls. white inside, niidveiu on the back
purplej. B.M. 541 (Ja-m grand iflora. Fls. rich purple,
margined lighter). — According to Baker, the principal

named forms are: atropurpurea,
dark purple ; anemonaeflora,
pale yellow ; Liliago, wliite,

flushed with dnn-t-purple nut-
side; and stellaris, dark purple,
the segments narrower than the
type, oblanceolate and acute
rather than oblong.

tricolor, Ker. Fig. 2358. Dif-
fers from ^'. grandiflora only
in the color of the flowers,
which are very variable but al-

ways have a bright yellow throat
and often a dark blotch at the
base of each segment. B.M.
1482; 381 {Ixia tricolor). F.S.
2:124. F. 1843:213 {S. picia,
purp^irea, pulcJiella) . — Accord-
ing to Baker, this is the favor-
ite species among cultivators.
It certainly has the greatest va-
riety of colors and markings.
In the works cited the floral

segments range from nearly
white through rose, brick-red,
carmine, crimson and light pur-
ple to dark purple, excluding
blue and yellow, which latter

color usually appears in the
throat. ^^ jj^

SPARGANIUM (Greek, fillet:

referring to the ribbon-like Ivs.)

Ti/phacece. Bur -reed. Bur-
reeds are marsh herbs closely
allied to cat-tails but with fls.

3;lobular heads instead of ob-
long spikes. Three hardy per-
ennial kinds are advertised by

collectors of native plants and one or two are procurable
from specialists in aquatics. Bnr-reeds are desirable
only in bog gardens or in wild gardening operations.
The beauty of these plants often lies in each species
being massed alone, as well as in the mixing with other
plants,
Sparganiums have creeping rootstocks and fibrous

roots. Some are floating plants. Stems branched or
not: Ivs. linear, alternate, sheathing at the base: fls.

monoecious, in globose heads, the staminate uppermost:
fr. sessile or peduncled, mostly 1-locnled and nut-like.

A. Inflorescence unhrancUed.

simplex, Hnds. Stems weak and slender, 1^-2 ft.

high, unbranched : Ivs. more or less triquetrous : stami-
nate heads 4-0: pistillate 2-6, 5-8 lines in diam. : fr.

stalked. June-Aug. N. Amer. B.B. 1:64.

AA. Inflorescence branched.

B. Height 3-S ft.

eurycArpum, Engelm. Stems stout, .S-8 ft. high,
branching: Ivs. linear, flat, slightly keeled beneath:
staminate heads numerous, pistillate 2-4 on a stem or
branch, 10-16 lines in diam.: fr. sessile. Mav-Aug.
N. Amer. B.B. 1:63.

BB. Height 2-3 ft.

ramdaum, Curt. Lvs. flat: heads 5-9, disposed in ax-
illary and terminal, interrupted spikes, the lowest one
larger and pistillate, the others wholly staminate: pistil-

late heads 8-10 lines in diam. July. Southern IT. S.,
particularly in mountain bogs. ^^ ]^j_

SPARMANNIA (after Andi-eas Sparmann, who visited
the Cape with Thunberg). Tillacew. About 5 species
of African shrubs or trees with cordate, dentate or
lobed leaves and white flowers in terminal, umbelliform
cymes: sepals 4; petals 4, naked at the base; stamens

2358. Sparaxis tricolor.

several, free, the anther -bearing ones interior, the
staminodia exterior: capsule globose or ovoid, spiny.

^'. Africana is of easy treatment under glass in a tem-
perature never lower than 35°, with plenty of air and
light. The plants are benefited by being plunged in the
garden during the summer and syringed during dry
weather. Plants should be potted early in spring. The
tips of young shoots root readily with 60° of heat.

A. Lvs. deeply 5-7'lohed.

palmata, E. Mey. A slender shrub much smaller in
all its parts than <S'. Africana: branches half herba-
ceous: lvs. on long petioles, the lobes long-acuminate,
incisely sinuate and unequally toothed, prominently 5-7-

nerved below: fls. white or purplish, densely arranged
on the subterminal peduncles: capsule 4-celled. Cult,
in S. Calif.

AA. Lvs. not lobed.

Africana, Linn. A large shrub or tree, 10-20 ft. high:
lvs. cordate-acuminate, 5-7-angled, unequally toothed,
5-6 in. long. 7-9-ribbed below: fls. white, on long, many-
fld. peduncles: capsule 5-celled. B.M. 5J6. G.M^. 37:233.
R.H. 1858, p. 105. Gn. 45:967.—A useful greenhouse
plant. Var. Here pleno is also grown. G.C. II. 19:477.

F. W. Barclay.

Sparynannia Africana is not common in S. California,
but is highly esteemed. One in Singleton Court, 25
years old, is 12 ft. high and 16 ft. through, and consists
of about fifty trunks 3-2-4 inches in diameter. It was in
full bloom in January and February and one of the fin-

est sights imaginable. It was literally covered with
snowballs of 4 inches diameter, and admired by num-
bers of people. The blooms were so heavy that the ends
of the branches touched the ground, necessitating se-

vere pruning as soon as blooms were past beauty. No
viburnum, hydrangea or other shrub can compare with
it at its blooming season. During the remainder of the
year it has the appearance of a clump of basswood suck-
ers, the leaves being nearl}' identical in appearance with
those of the basswood. It is therefore a dense mass of
broad leaves and looks well anywhere and at any time.
This is one of the finest white-flowered shrubs or trees
in cultivation. The double variety is not as desirable
as the single. Ernest Braunton.

SPARROW-GRASS. Provincialism for Asjyaragus.

SPARTINA (Greek, spartine, a cord ; on account of
the tough leaves). Graminece. Species 7. Perennial
marsh plants of various parts of the world, most or all

of which are found in the United States. Culms rigid
and reed-like: lvs. coarse and rough, usually becoming
rolled inwards: spikelets 1-fld., in rows on two sides of
the triangular rachis; spikes 2-several in a raceme.

cynosuroides, Willd. Fresh-water Cord-grass. In
the West known as "Slough -grass." A common coarse
fresh-water marsh grass, occurring across the continent
in the northern states. Recommended for cultivation
along the margins of ponds and artificial lakes. Pro-
curable from collectors. j^^ g^ Hitchcock.

SPARTIUM (Greek spartos, the ancient name of the
plant). Syn., Spartidvthus. Legttmindsce. Ornamental
shrub, with long and slender green branches, small and
sparse foliage, and showy papilionaceous yellow tis. in

terminal racemes. It is a handsome shrub especially
adapted for warmer and drier regions; in the East it is

probably hardy as far north as Philadelphia. It becomes
naturalized easily, as happened in several localities in

S. America, whence it was afterwards described as S.
Americamim, Meyen. It grows in almost any kind of

well-drained soil and is well suited for planting on ex-

posed sandy and rocky situations. Prop, by seeds and
by greenwood cuttings under glass. One species in the
Mediterranean region and the Canary Islands. Allied
to Genista and Cytisus, but chiefly distinguished by the
1-lipped calyx : lvs. simple: fls. in terminal, loose ra-

cemes; calyx split above, hence 1-lipped, tip with 5 mi-
nute teeth; keel incurved, acuminate: pod linear, com-
pressed, many-seeded; seeds with callose appendage at

the base like in Genista. The slender branches yield
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fiber, which is used in S. France and Spain for making
ropes, cords and cloths. Many species of Cytisus and
Genista were formerly referred to this genus. For
Spartium ^tneiise, Biv., i(. fcrox, Poir., S. monosper-
mtim, Linn., 6'. radialiim, Linn, and S. virgatum, Ait.,

see Genista; for S. purt/ans, Linn., and S. scopariniii,

Linn., see Cytisus; Spitrttum muliiflorum, Ait.=:Cyti-

sus albus.

jiinceum, Linn. (Genista plncea,\ja.ra. Spurtidntliiis

jilnceus, Link.). Spanish Broom. Upright shrub, 10

ft. high, with slender, terete, green, rush-like branches
sparingly leafy or almost leafless: Ivs. oblanceolate to

linear, entire, bluish green and sparingly appressed pu-
bescent, yi-iy^ in. long: fls. fragrant, yellow, about 1

in. long, with ample standard: pod linear, pubescent,
2-3 in. long. June-Sept., in Calif, blooming almost the
whole year. B.M. 85. B.R. 23:197HAfi S. cicnfifoUns).

Gn. 22, p. 404: 34, p. 284; 44, p. 57. -There is a double-

fld. form. Alfred Rehder.

SPATHIPHtLLUM (Greek word, referring to the
leaf-like spathes). Ariivnc. About 20 species of nearly
stemless plants, mostly from tropical America, with
large, oblong or lanceolate, acuminate or cuspidate,

long-petioled leaves and flowers on a long-peduncled
spadix subtended by an oblong or lanceolate, leaf-like,

white, persistent, flat spathe: stigma 3-4-lobed: ovules
in each locule 2-8, fixed at the interior angles of the cells.

Gardeners recommend as soil for their culture a mixture
of leaf-mold, peat and fibrous loam, together with some
sand and charcoal.

A. Spathe less tlicin 4 in. long.

B. I/vs. 2-3 in. wide.

floribundum, N. E. Br. Petioles 4-6 in. long; leaf-

blade obloug- elliptical or oblong- lanceolate, very
sharply acuminate, abruptly obtuse and contracted into

a node at the base, dark green above, lighter beneath

:

spathe oblong - lanceolate, long - cuspidate - acuminate,
about 2K in. long by 1 in. wide, wliite; spadix white, a
little shorter than the spathe. Colombia. LH. 21:159.
F. 1880, p. 7G.

BB. Lvs. less than 2 in. wide.

c. Scape thickened and curved below the spathe.

cAndidum, N. E. Br. Petioles 5-6 in. long, minutely
speckled with wliite: leaf-blade narrowly oblong-lan-
ceolate, 4K-6 in. long by 1-lJi in. wide, acuminate at

apex, base euneately rounded, l)right green above, paler
beneath : spathe erect or spreading, according to
amount of curve in scape, oblong-lanceolate, acuminate,
3K in. long, 1 in. broad, white on both sides; spadix
shorter than the spathe. Colombia. F. 1879, p. 19.

OC. Scape straight.

Pitini, N. E. Br. Petioles slender, terete, often much
longer than the blade: leaf-blade long lanceolate, C-8
in. long, acuminate at both ends : spathe oblong-lanceo-
late, very long-acuminate, white except for the green
costa, spreading or recurved; spadix long stipitate (5
lines), a little shorter than the spathe. Colombia. LH.
27:397.

AA. Spathes over 4 in. long.

B. Petioles 20 in. or more long.

cochlearispMhum, Engl. (S. helicoHicefdlium, Schott).
A large plant : lvs. broadly oblong, 20-30 in. long,
shortly acute, the base rounded or cordate : spathe
ovate or oblong - ovate, narrowly cuspidate, somewhat
decurrent on the peduncle, 8-12 in. long; spadix 3-4 in.

long. Mexico. LH. 21:189.

BE. Petioles 5-10 in. long.

c. Spadix 3-5 in. long.

c4ndicans, Poepp. (S. cannccfblium, Schott). Leaf-
blades broad-lanceolate to obloug-lanceolate, 10-16 in.

long, acute or acuminate, base somewhat cuueate, acute,
deep green above, paler beneath: spathe 4!^-7 in. long,
oblong-lanceolate, acuminate, white on the face, green,
possibly rarely white, on the back: fls. odorous. West
Indies, Colombia. B.M. 003 (as Pothos cannctfolms).

cc. Spadix 2 in. long.

hyhridum, N. E. Br. A hybrid between S. candieans,
Poepp., and S. Patini, N. E. Br. Petioles 0-8 in. long;
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leaf-blades broadly lanceolate to oblong-lanceolate, acu-
minate. 8-9 in. long: spathe white on both sides, lan-

ceolate, acuminate, 4-5 in. long; spadix 2 in. long. LH.
29:450. G.C. II. 19:500. F.W.Barclay.

SPATHOGLCTTIS (Greek, spathe and tongue; said
to refer to t)ie shape of the lip). OrchidAvem. Plants
agreeing with Bletia in habit and form of inflorescence:

pseudobulbs broadly conic, l-.3-lvd. : lvs. elongate, long-
petioled, narrow, plicate, articulated : scape lateral,

bearing large fls. in a terminal raceme: sepals free,

subequal; petals similar or broader and longer; label-

lura not spurred, lateral lobes somewhat convolute, mid-
dle lobe clawed; column slender: pollinia 8. About 10

species in Asia, Australia and the Malay Islands.

Spathoglottises grow best at the warm end of the Cat-
tleya or Brazilian house in a moist, shady location. Pot
culture suits them best, and the compost should consist
principally of equal parts peat fiber and sphagnum
moss with a little chopped sod added; about one-half of
the pot should be devoted to drainage. They all require
a liberal amount of water when growing, but only
enough to keep them in sound condition when at rest.

They are rather hard to increase by division and the
supply depends upon new importations.

2359.

Spathoglottis Vieillardi.

plicftta, Blume. Lvs. 2-4 ft. long, finely acuminate,
scape 2-3 ft. high, with a raceme 6-12 in. long: fls. 1 in.

across, lilac; sepals and petals broad, acute; middle
lobe of the labellum long and narrow, euneately dilated
at the tip; oalli yellow, villous. Malay Peninsula.

airea, Lindl. (S.plicdta, Griff.). Lvs. 12-18 in. high,
narrowly lanceolate: scape tall and stout, 2 ft. high:
raceme 6-8 in. long: fls. 13^ in. across, golden yellow;
sepals broad, obtuse ; middle lobe of the labellum
equaling the falcate lateral lobes, narrowly lanceolate.
Malay Peninsula. G.C. III. 4:93. — The lip varies, being
sometimes broad and refuse at the apes.
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Vieillirdi, Reiehb. f. (S. AuguufdrHin, Reichb. f. ,.

Fig. 2359. Lvs. long-lanceolate, acuminate, 1-2 ft. long:
scape 12-18 in. high, robust: raceme 6 in. long, broatl,

corymb-like at first: fis. 2 in. across, very pale lilac,

nearly white; sepals and petals ovate-oblong, subacute;
labellum as long as the sepals, lateral lobes orange-
brown, with orange calli speckled with red, middle lobe

narrow, with a broadened tip variable in form. New
Caledonia. B.M. 70i:i. A.G. 12:93. A.P. 6:631.-51.

atireo- VieiUdrdi, Hort-, is a hybrid between this and S.

axirea. Pis. pale chrome-yellow, with the sepals slightly

and the petals profusely dotted with crimson, the tips

of the lobes of the lip rich crimson. G.C. III. 23:309.

G.M. il:308.

5. KimbaUidna, Hoolv., is often regarded as a variety of S.

aiirea, from which it differs in having the backs of tlie sepals
mottled with red-brown, tlie ci'est ylabrons, and narrower lvs.

B.M. 7443.— S. plicdta, var. Micholitzii, is advertised by San-
der. Fls. amethyst color, with the segments broader tiian in

the type. Habit more dwarf.

HEtNEiCH Hasselering and R. M. Grey.

SPATHYEMA (Greek; referring to the spathe).
Arilcece. Skunk Cabbage. Skunk Cabbage is an ex-

ceptionally interesting plant. In the East, it is the first

wild flower of the year, though it is oftener considered
a weed than a flower by those who have nothing but
contempt for it. It is a hardy swarap-loviug perennial
herb which pushes up its fascinating hooded spathes in

midwinter or even before the first of January in favored
situations. The spathes are 3-6 in high, usually grow
in clumps, and the variation in their coloring is a never-
failing delight. They are mottled with purplish brown
and greenish yellow, the former color sometimes be-
coming bright red, the latter ranging from dark green
to bright yellow. These spathes are produced several
weeks before the leaves appear, and they inclose odd
flowers which are described below in detail. .Just

when the Skunk Cabbage flowers is a matter of much
debate; the stamens are generally out in February or
March. The hoods retain their beauty for mouths. In
April or May they decay and the strong-growing leaves
soon attain a height of 1-3 ft. and a breadth of 1 ft. or
more. All parts of the plant give a strong, skunk- like

odor, but only when bruised. A young plant uprooted
is a picturesque object. Its thick, horizontal rhizome
emits great numbers of strong, fleshy, rope-like roots.

The presence of the rank foliage of Skunk Cabbage is

generally considered a sign of wet, sour soil unfit for
gardening.
Skunk Cabbage is oii^ered by a number of dealers in

hardy plants, as also by collectors. There is a consid-
erable demand for it outside of its native region, and
particularly in England, where the "bog garden" idea
lias been developed and has the most supporters.
Skunk Cabbage has made a strong impress upon Amer-
ican literature. Its hardiness and bravery have been

2360. Skunk Cabbage, as the hoods come up in spring,

—

Spathyema fcEtida (X 1-5).

celebrated by outdoor writers from Thoreaii to the

present day. The question of its pollination has been
much discussed. It was long .supposed to be pollinated

by the action of the carrion flies which are attracted by
its odor. However, Trelease has .shown that the bees

are busy with the pollen while the plant is in flower and
that the carrion flies mostly come later. Skunk Cabbage
has long been known as Symplocarpus, but this name
must give way to the older one given by Rafinesque.

Generic characters ; spadix globose or oblong, entirely
covered by fls., the ovaries of which are embedded in
the spadix; perianth of 4 hooded sepals; anthers 2-

celled; style pyramidal, 4-sided: ovary 1-loculedj with
a solitary, suspended, anatropous ovule; berries in
large heads, 1-seeded. Only one species.

foetida, Raf. {Symplocarpus fdtidus, Nutt.). Skunk
Cabbage. Fig. 2360. Lvs. numerous, 1-3 ft. long, 1

ft. wide, ovate, strongly nerved: spathe preceding the
lvs., colored as described above: fr. ripe Aug., Sept.
Nova Scotia to Minn., south to Fla. and Iowa. B.M.
836 (PoC/ios fe^'dn); 3224. V. 23:186. G.W.F. 27. D.
277. A.G. 14:367. B.B. 1:363. -The Siberian plant is

probably the same species. -yy j^_

SPATTEK-DOCK. JVupliar aduena.

SPEARMINT. See Mentha.

SPEAR-WOOD, Eueahjptiis doratoxijlon.

SPEARWORT. Certain species of Eayiunculus.

SPECULAEIA (from Spi'nibnii Veneris, meaning
Venus' Looking-glass). Guiiipu mildeem. Venus' Look-
ing - glass {Speciilariii ISprciiIum) is a pretty little

hardy annual herb with 5-lobed blue flowers not quite
an inch across. The plants grow about 9 in. high, bloom
in spring and summer and are desirable for edging
flower beds. They are of easy culture. See Annnal.^.

Specularia is a genus of about 7 species closely allied

to Campanula but differing by the very long calyx-tube,

ovary and capsule. The long calyx-tui^e is one of the
most conspicuous features of the plant and has perhaps
served to suggest the handle of the mirror. There is

one North American species, iS. perfoliata, which dif-

fers from all the rest in having perfoliate lvs. and the
capsule dehisciug laterally' near the middle instead of

near the calyx-lobes. It is a weed. The others are Old
World herbs, small and annual, with the lower lvs. obo-
vate and entire, the upper ones ovate-oblong or lanceo-

late and nearly entire. Calyx-tube linear, 1 in. or so

long: limb ."i-parted, the segments linear and as long as

the corolla-lobes ; corolla nearly wheel-shaped or broadly
bell-shaped; stamens free from corolla: ovary 3-loculed:

stigma shortly 3-lobed.

A. Peduncles about S-fld.

Speculum, DC. (Campanula Speculum., Ljinn.}. Ve-
nus' Looking-glass. Fig. 2361. Erect, 9 in. high: ca-

lyx glabrous or pubescent, the tube constricted at the
apex; lobes finally reflexed, according to DeCandolle.
Europe. B.M. 102.— Var. procumbens is offered abroad
in addition to white, lilac and double forms. R.H. 1897,

p. 254.

aa. Peduncles 1-fld.

pentagdnia, DC. Calyx pilose, lobes spreading. Asia
Minor. B.R. 1:56. — This species is not now advertised

in America. Some specimens have narrow lvs. and
longer calyx-tube than iS. Speculum. An interesting

feature of this species (and perhaps others) is the 5-

angled flower-buds. ^. ji.

SPEEDWELL. Veronica.

SPELT. See THticum.

SPERGULA (Latin spargere, to scatter ; the seeds

are said to be expelled). Caryophyll&cem. A genus of

3-8 species of annual herbs including Spurrt, which
see, a forage plant adapted to poor, dry, sandy soils. It

is a common weed in cultivated lands. It grows about

C in., has linear lvs. which appear to be whorled, and
bears numerous, small, white, 5-petaled fls. in summer.
The fls. are about M in. across and borne in terminal

panicles. Important generic characters of Spergula are

the small, scarious stipules, 5 styles, alternating with

the sepals, and capsule - valves opposite the sepals.
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Some of the species are dichotomously branched, but
the following has clusters of branches originating at or

near the base.

arv6nsis, Linn. Spurrt, which see. Annual, 6-18 in.

high, branched at or near the base: Ivs. linear, clus-

tered at the nodes in 2 opposite sets of 6-8 together,
appearing as if verticillate : stipules small, connate.
Eu. B3. 2:36. W. M.

2361. Venus' Looking-elass — Specularia Speculum (X)4)-

SFUMnklCEhlGreek words, globe maUow; referring
tothefruit). MaloHcece. GlobeMallow. About2ospe-
cies of tender herbs, subshrubs and shrubs, mostly
native to the warmer parts of America: Ivs. usually
angled or lobed : fls.'solitary or clustered, axillary, iii

terminal racemes or spikes, violet, rose, flesh-color or
various shades of red: bractlets 3, free or united at the
base; calyx 5-cut: locules of the ovary numerous, 2-3-
ovuled, arranged in a single whorl. Closely allied to
Abutilon but with 3 bractlets instead of none.

A. IJvs. 5-?-lobed.

B. Fls. in spikes.

aceriidlia, Torr. & Gray. Perennial herb, 2-6 ft. high

:

Ivs. 3-4 in. long, cordate, palmately 5-lobed (sometimes
with 2 or more basal lobes), coarsely serrate: fls. rose-
color, varying to white, 2 in. across, 15 or more in spi-
cate clusters terminating the branches. Rocky Mts.
B.M. 5404.

BB. I^ls. In umbels,

umbellata, Don. Mexican shrub, 3 ft. or more high,
with scarlet, pendulous fls., about 1% in. across, and
usually 3 in an umbel: Ivs. cordate, 7-lobed, crenate.
L.B.C. 3:222 and B.R. 19:1608 (as 3Ialva umbellata).

-

Var. tricolor, Hort. , was said by John Saul to have red-
dish purple fls. striped with white and rose.

AA. Lvs. 3-lobed.

B. Fls. scarlet or rose.

Munroina, Spach. Perennial herb, 1-2 ft. high: Ivs.
broad at base, obscurely 3-Iobed, crenate, sometimes in-
cised: fls. scarlet or rose, 1 in. across, rose-colored:
panicles axillary and terminal, numerous. Dry plains,
Brit. Col. to Idaho and south. B.M. 3537 and B.B". 16:1,306
(both as l\Inlf<i Miiiimana). A.G. 11:539. -Advertised
in 1890 as the Sunset Plant. E. S. Carman said the same
plant was offered in some catalogues as Malvaminiata.

BB. Fls. brick-red.

cispUtina, A. St. Hil. {S. minidta, Spach. Mdlva
minidta, Ga.v. M. minitlta, Jaaq. [1]). Tender branch-
ing subshrub, 2-4 ft. high, formerly considered desirable
for conservatory decoration in October and November,
when it produces its brick-red flowers : Ivs. 1-2 in. long,
3-lobed, coarsely and unequally crenate, midlobe longest

:

fls. 1-1 j^ in. across, in axillary, few-fld. cymose racemes.
La Plata. The above de.scription from B.M. 5938.—
Miniata means cinnabar- red, the color of red lead.
There seems to be no reason why SpJiceralcea cisplatlna
and Munroana should be confused. The Ivs. of Muu-
roaua are obscurely 3-lobed, the lobes broad, blunt and
short; the Ivs. of S. cisplatlna are deeply and sharply
cut, acuminate and narrowed towards the base, the
lobes narrow and acute, the midlobe over twice as long
as the side lobes. The color of the fls. is very distinct
and the clusters are branched in S. Mmiroana but not in
jS. cisplatlna. y^ j^j

SPHa;K6GYNE (Greek words referring to the glo-
bose stigma). Melastomiicea-. This geuus has been re-
ferred to Tocoea, which see for <S'. latifolia. The hand-
some foliage plant known to the trade as Sphcerogyne
imperialis is mentioned under this head because its fls.

and fr. seem to be iindescribed, and the place of the
plant in the vegetable kingdom is therefore unde-
termined. It is a broad-leaved hothouse plant with
strong parallel ribs, metallic green above and pur-
plish brown beneath. For cultural suggestions, see
Mtconia

.

imperialis, Linden. Stem simple or little branched,
erect, robust : Ivs. opposite, decussate, oval, with 5
longitudinal ribs running from base to apex and many
parallel transverse veins connecting them. Peru. l.H.
24:284. — Native of Peru, and introduced to Europe by
Linden in 1871. It is said to be easily grown in a warm
house.

SPHAGNUM. Sphagnum moss, bog moss or peat
moss is found in swamps or bogs and is one of the
plants from which peat is formed ; it is much used
by gardeners. Its geographical distribution extends
to all countries in the north temperate zone. According
to Braithwaite's "Sphagnacese of Europe and North
America," there are 19 distinct species to be found in
North America, besides numerous varieties. Sphagnum
mosses differ from the true mosses so much that they
are usually classified in a distinct family. Sphagnacew.
Besides some slight differences in the reproductive or-

gans, the chief differences lie in the larger growth of
Sphagnum (which is often a foot or more in height), its

soft appearance, pale green color, and the absence of
root-hairs. The stems and leaves are inclosed or en-
circled by one, two and often four strata of transparent
cells connected with each other by small holes, which
have the capacity of sucking up and retaining a large
amount of water. These cells therefore perform the
function of root-hairs, and it is this abundant water-stor-
age tissue that makes Sphagnum moss of so much use to
gardeners in the cultivation of orchids, Anthurium, etc.,

and in fact most plants of an epiphytal or swamp-loving
character, such as Sarracenia, Darlingtonia, etc. Sphag-
num often forms at least one-third of the compost in

which pitcher plants and epiphytes are grown. The
fresh green tips of Sphagnum are also most useful for
surfacing pots of orchids and other plants. Besides
giving them a better appearance, the moss acts as an
index to the moisture condition of the plant. Sphagnum
is also useful in the propagation of many stove plants,
such as Cordyline, Nepenthes, etc. ; for starting tropical

tuberous - rooted plants, such as fancy ealadiums ; for
sowing seeds of orchids, Anthuriums, Nepenthes and
Sarracenias when fresh and chopped fine; as a mulch;
as a non-conducting material for plants in pots in ex-
posed positions in summer; and in packing plants for
transportation, for which purpose it is an ideal material.
Owing to its sponge-like character it may be used wet
or dry, according to the character of the plants intended
for packing.
Unless one has an ideal position in which to keep

Sphagnum moss after gathering it from its native place,
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or unless one has conditions very similar to its native
habitat, it is difficult to keep it living for any length of

time. This does not greatly matter, except that Sphag-
num used for surfacing pots should always be living

for the sake of appearance. That which is used in pot-

ting and propagating need not necessarily be living as

long as it is fresh and not decayed, while partially de-

cayed moss may be used for mulching and packing.

Edward J. Canning.

SPHEWCGYNE. See Urslnia.

SPICE BUSH. Consult Benzoin.

SPIDER FLOWER. Cleome.

SPIDER LILIES. HymenocaUis and Pancratium.

SPIDER PLANT. See Cleome.

SPIDERWORT. Tradescantia.

SPIGl^LIA (after Adrian von der Spigel, physician,
1558-1625). Loganidcece. About 35 species of American
annual or perennial herbs, rarely somewhat woody,with
opposite, membranous, feather - veined, rarely 3-5-

nerved leaves, and long or small red, yellow or purplish
flowers, usually borne in terminal, one-sided, somewhat
curved spikes: calyx 5-lobed; segments narrow; corolla

tubular ; lobes 5, valvate ; stamens 5. attached to the
corolla-tube: ovary 2-loculed: style articulated, simple,
obtuse or somewhat capitate and stigmatose at the sum-
mit: capsule flattened, circumscissile above the persis-
tent base.

Maril&ndica, Linn. Pink Root. A handsome hardy
perennial herb, with slender, tufted litems 1-2 ft. high,
opposite, ovate, sessile, thin Ivs. 2-4 in. long, and red,
tubular fls. with yellow throats in terminal, 1-sided
spikes. June, July. Woods, N. J. to Wis, and south.
B.B. 2:605. B.M. 80. -An elegant plant for the hardy
border. Shade is not necessary for its welfare if planted
in good, loose, deep loam. ^ \\7_ Barclay.

2362. Spinach iXM).

SPIKENARD. Aralia raeemosa. FALSE S. Smila-
cina.

SPILANTHES (Greek, spotted flower). CompSsitce.
This genus includes the Para Cress {Spildnthes oler-

dcea, Linn.), the leaves of which impart a pungent flavor

to salads and stimulate the salivary glands. The plant
belongs rather to pharmacy than to the vegetable garden.
It is procurable from France. It is an annual herb of
almost creeping habit and yellow fls. in conical, rayless
heads about three-eighths of an inch in diameter. The
seed is sown in early spring. The Brazil Cress differs

in the brownish tint of stem and leaves. The preced-
ing points are condensed from Vilmorin's "Vegetable
Garden."

Spilanthes is a gemis of about 20 species found in the
warmer regions of tlie globe. They are mostly annual,
rarely perennial, and have opposite, usually dentate Ivs.

Some have yellow oi- white rays and the disk is j'^ellow.

S. oleracea. has broadly ovate, dentate Ivs. and long-
peduncled beads. Gn. 22. p. 295. y^. M,

SPINACH {Spinacia oleracea, which see) is an an-
nual crup grown as a pot-herb, or for "greens." Fig.
2302. It is a cool-season plant, and therefore it is grown
in fall and spring. It is a plant of easy culture, thriving
in any good garden or field soil, although for quick re-
sults and for tender, succulent foliage, laud which has
an abundance of available plant-food, and particularly
of nitrogen, is most desirable. The plant is hardy, and
when the land is well drained, it will ordinarily stand
the winter climate as farnorth as the city of New York,
and still farther in somewhat protected places.
Spinach is grown both as a fall and spring crop. The

fall crop is raised from seed that is sown in August; in
eight weeks the leaves may be large enough for eating.
The spring crop is grown from seeds sown in the fall,

or from those sown during winter in hotbeds or cold-
frames, or fronj those sown directl}' in the ground as
soon as it is fit in the spring. If the plants for spring
use are to be started in the fall, the seeds should be
sown about six to eight weeks before hard freezing
weather is expected. Then the plants will have attained
sufficient size and roothold to enable them to pass the
winter. It is advisable to cover the plants, just before
winter sets in, with straw or loose litter or dry manure.
Even though the plants will withstand the winter, they
nevertheless thrive better if given this protection, par-
ticularly in soils that are likely to heave. It is custom-
ary to grow this fall-sown Spinach on wide ridges or
beds that are made bj"^ plowing several furrows together,
leaving a dead furrow between them. This allows of
surface drainage. These beds may be from five to ten
feet wide. On these beds, the seeds are sown in rows
running lengthwise, the distance between the rows being
from 10 to 20 inches, depending upon the methods that
are employed for tillage. If hand tillage alone is to be
given, the plants may be placed closer. In the spring
the cover is removed from the plants at the earliest op-
portunity, for Spinach is most desired verv early in the
season. Unless the land is in extra good "heart," it is

well to make a surface application of a soluble fer-

tilizer early in, the spring in order to start the plants
into growth. A fertilizer that is very rich in nitrogen
gives best results; in fact, it is customary in some
places to use a solution of nitrate of soda or sulfate of
ammonia, applying the material with a sprinkling cart.

From 50 to 75 pounds of the fertilizer may be used to-

the acre with very good results, at each of two or more
applications.
For home use, Spinach is sometimes carried over the

winter in frames, the plants having been transplanted
to the frames or raised in them during the late fall.

These frames are protected from severe freezing weathe
by mats or shutters. Whenever it is desired to bring
the plants into growth, sash is placed over the frame,
and extra protection is given in very cold weather. The
plants will soon become green and begin to make new
leaves. DiffcLi'ent frames may be covered at different

times as the season advances, thereby providing a-

supply for home use. Sometimes the seed is sown in

hotbeds that are made late in winter or very early in

spring, and the plants are secured in advance of the
ordinary season. The growing of Spinach in frames is

less frequent than formerly, owing to the fact that the
market is now supplied with the product grown in the
Middle South.
Spring Spinach may be grown from seeds that are

sown as soon as the land can be worked in spring. If

the land has been plowed and manured in the fall,

quicker results may be secured. Two or three sowings
may be made in the home garden for spring use, but
after the middle of June Spinach is likely to become
tough and is in little demand. If Spinach is wanted
during the summer, it is better to use the New Zealand
Spinach, which is a warm weather plant. This plant has
no relationship with the ordinary Spinach (see Tetra-
gonia). It is usually best to sow Spinach seed where
the plants are to stand, although it is sometimes trans-

planted into frames for home use. Care must he taken
that the plants do not become checked or stunted, else

they will tend to run to seed. If the seed is sown too

late in spring, when hot weather is approaching, the
root-leaves will he very few and the plant will quickly
throw up flower-stalks. Spinach is always grown as a
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succession or companion crop, as it occupies the land
for a small part of the year. There are very few in-

sects and diseases that are generally troublesome.
Spinach is usually transported to market in barrels

or orates. Plants are usually cut so that an inch or so

of the root is left with them. All dirt is removed, as

also all broken and dead leaves. The plants are packed
tight. It is essential that the plants be dry before they
are shipped.
There are several important varieties of Spinach.

The large, broad-leaved varieties are most popular in

the markets, such as the Viroflay and the Round-leaved.
The prickly Spinach is considered to be the most hardy
and is chiefly recommended for fall sowing. l_ jj. B.

SPINACH ORACH, or SEA PURSLANE (Afriplex
hortensis) is also sometimes called Mountain Spinach.

SPINACIA (from spina; alluding to the spiny fruit).

Chenopodidcefp.. Spinach. Spinage. According to

Volkens (in Engler & Prantl's Pflanzenfamilien), there
are ouly two species of Spinacia, S, oleracea, Linn.,
the common Spinach, and S. tetrandra, Stev. The lat-

ter is an annual herb of the Asia Minor-Persian region,
and is not in cultivation. S. oleracea, the Spinach, is

probably native to southwestern Asia, but it is now
widely cultivated. It is an annual herb, developing
rather large, arrow-shaped root-leaves, and these leaves
are eaten for "greens." Later in the season it sends up
a branching flower-stem 2-3 ft. high, bearing axillary
clusters of seed-like fruits. In one type these fruits are
spiny: this is the form once described as S. spinosa,
Moench, but which is not now considered to be specifi-

cally distinct. Whether the round-seeded or the prickly-
seeded type is the original form of the Spinach is not
known, but as a matter of nomenclature, Linnaeus' S.
oleracea, which is the oldest name, is held to include all

forms.
Spinacia belongs to the atriplex tribe. The genus is

distinguished from Atriplex in the fact that the pistil-

late flowers are bractless, whereas those of Atriplex
are inclosed in a pair of enlarging caljrs-like bracts.
Spinacia is dicecious, bearing the flowers in small axil-

lary clusters: stamens 4 or 5, in a 4-5-lobed calyx:
ovary 1, with 4-5 styles or stigmas, in a 2-4-toothed
calyx, this calyx hardening and inclosing the akene and
often becoming horned on the sides and giving rise to

"prickly-seeded" Spinach. The cultivated forms have
developed ranch thicker and broader radical leaves,
which are used for greens, often showing little of the
halberd or sagittate shape. L^ g^ g^

SPINDLE TREE. Euonyrmis.

SFIR^A (ancient Greek name of a plant used for
garlands, derived from speira, band, wreath; probably
first used for the present genus by Clusius). Rosdcem.
Ornamental deciduous shrubs, with alternate, estipu-
late, simple and rather small Ivs., and small white,
pink or almost crimson fls. in showy umbels, corymbs
or panicles. Many are hardy north; some of the best
of them are Spira>a arguta, Thunhercji, Van HoiiUei,
pubescens, trilohata, hracteata, tnedia, xilmifolia, alba,
Douglasi, Menziesi, tomenfosa. Spirma blanda, Ja-
ponica and albifJora require a sheltered position or
protection during the winter, though >S. Japonica and
its allies, even if killed almost to the ground, will pro-
duce flowers on shoots of the same season. Spiraea
Cantoniensis, Blumei. Chinensis, canescens and bella
are more tender and not to be recommended for the
North but are hardy or nearly hardy in the Middle
States. S. prunifolia is hardy north of Boston and is

half hardy as far north as Ottawa, Canada.
In regard to the flowering season, the Spireas can be

divided into two groups. The first one contains the
species of the section Chamsedryon, with white flowers
in iimbels and blooming in spring, from April to June.
The second group is composed of the sections Calospira
and Spiraria, with white or pink flowers in corymbs or
panicles appearing from June to fall. Some of the most
important species, arranged according to their relative
flowering time, are the following: Early-flowering Spi-

reas— 5. Thunherr/i, arguta, hypericifolia, prunlfoUa,
media, Pikowiensis, pubescena, chammdry folia, trilo-

hata, Van JSouttei, Cantonensis, bractcata. Late-flow-
ering Spireas — S. bella, corymbosa, densiflora, ca-
nescens, Japonica, albiflora, salicifolia, alba, Menziesi,
Douglasi, tomentosa. The species of the second group
do not produce their flowers all at once like those of
the first group, but continue blooming for a longer
time.
The Spireas are all medium-sized or low shrubs and

well adapted for borders of shrubberies, as single speci-
mens on the lawn or for rockeries. Especially the spe-
cies of the early-flowering group possess a graceful
habit and make effective single specimens, except per-
haps S. charncedry folia and media, which are somewhat
stiffer and less handsome and produce suckers. Spircea
canescens has also the graceful habit of the first group.
Spircea Japonica and its numerous hybrids form mostly
low, round bushes and are pretty as single specimens or
in the border. Spircea alba, Douglasi, Menziesi and to-

metiiosa should be planted in shrubberies only and es-
pecially in situations where their spreading by suckers
does no harm; they are sometimes used for low
ornamental hedges. For rockeries Spircea decunibens,
corymbosa, densiflora, hullaia, and some dwarf hybrids
of S. Japonica are to be recommended.
The species of the section Cham^dryon, and also

S. canescens and bella, should be pruned as little as
possible, — only thinned out and the weak wood removed,
— while those of the sections Spiraria and Calospira can
be pruned more severely if necessary, since they pro-
duce their flowers at the ends of the young shoots.
Some of the early-flowering Spireas, especially S. ar-
guta, primifolia. Van Houttei and S. Bumalda, are
sometimes forced.
The Spireas grow in almost any moderately moist

soil, the Spiraria species being generally more moisture-
loving; and S. tomentosa thrives well only in a peaty
or sandy soil, while those recommended above for rock-
eries require a well -drained soil and sunny situation.

Prop, by seeds sown in spring and covered only slightly
with soil, or by hardwood or greenwood cuttings. The
species of Chamaedryon grow very well from greenwood
cuttings under glass, while the Spirarias are usually
raised from hardwood cuttings. The Calospiras seem
to grow equally well in both ways. The Spirarias are
also often prop, by division and by suckers.
About 50 species in the temperate regions of the

northern hemisphere, in America south to Mexico. Lvs.
simple, short -petioled, entire or serrate, sometimes
lobed, without stipules: fls. in umbel-like racemes, co-

rymbs or panicles, perfect, rarely polygamous; calyx
cup-shaped or campanulate, 5-lobed; petals 5, rounded;
stamens 15-60, inserted between calyx and disk; pistils

usually 5, distinct, developing into follicles dehiscent
along the inner suture, with several or rarely two mi-
nute, oblong seeds. Many species formerly included
under Spiraea are now referred to other genera ; see
Physocarpus, Scl^izonotus and Sorbaria for shrubby
species and Aruucns, Ulmaria and also Astilbe for the
herbaceous ones. There is a monograph of Spiraea and
the allied genera by Maximowicz in Acta Horti Petro-

politani, vol. 6, p. 105-261 (1879) and a monograph of

the cultivated species, with their numerous hybrids
fully described by H. Zabel, Die strauchigen Spiraen
der deutschen Garten (1893). There is much horticul-

tural literature on Spireas, for the plants are popular
and the species are many. Alfred Rehder.

The name Spircea is often spelled Spirea. Whenever
the generic and specific name are both used the di-

graph should be employed, thus: Spircea Japonica.
Whenever one speaks of "Spireas" in an untechnical

way, we spell the name without the digraph, in har-

mony with the Editor's writings. The name Spirea
should be considered as an English word in common
speech just as geranium and chrysanthemum are. In

fact, many people speak of plants as " Spireas " which do
not belong to the genus. For example, a delightful

white-flowered bushy herb which is grown indoors in

great quantities, especially at Easter, is properly an
Astilbe. Comparable instances are peony, bougainvillea,

etc. W. M.
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KEY TO THE SECTIONS.

A. JJvs. always entire: fls. in simple or panicled
racemes: follicles nsually 2-seeded. {Bo-
tryospira, Zabel.)

B. fhints tufted, suffruticose: fls. perfect, in
usually simple racemes
Section 1. Petrophytum (Species not in cult.

)

BB. Plant an upright shrub witJi stout branches:
fls. j^olygamoiis in panicled racemes

Section 2. Sibiejea (Species No. 1)

AA. Lvs. usually serrate, rarely entire: fls. in
umbel-like racemes, corymbs or panicles:
seeds several.

B. Inflorescence a simple 2imbel-like raceme:
fls. white
Sections. Chasi^dryon (Species Nos. 2-20)

BB. Inflorescence compound: fls ivhite or pink.
c. Fls. in corymbs

Section 4. Calospira (Species Nos. 21-36)

CO. Fls. in panicles
Section 5. Spiraria (Species Nos. 37-49)

INDEX.

acuta, 2. cuneata, 21. Nobleana. 42.

acutifolia, 2. cuneifolii, 21. notha, 39.

adiantifolia, 13. decumbens, 22. nova, 16.

alba, 37, 44. densiftora, 36. oblongifolia. 19.

albiflora, 31. Douglasi, 48. obovata, 2.

alpina, 8. esimia, 47. ovata, 24.

Aitaica, 1. expansa, 25. paehystachys. 42.

aquilegifolia, 13. flabellata, 2. paniculata, 38, 44.

arbuscula, 36. flagellata, 21. Pikowiensis, 10.

arpentea, 21. flagelliformis, 21. procumbens, 22.

arguta, 4. flexuosa, 20. pruinosa, 37.

atrifolia, 20. Fontaiiaysli, 37. prunifolia, 6.

atrosaiigiiinea, 27. Fontanaysiensis,31. pubescens,17, 18, 27.

aubifolia, 20. Fortunei, 27. pulchella, 25.

bella, 24. Foxii, 29. pimiila, 30.

JBetklehemensis, 45, glabrata, 27, pyramldata, 40.

47. ghibrescens, 19. Meevesiana, 15.

betulifolia, 35. grandillora, 43 and Regeliana, 41.

Billardii, 47. suppl. robuMa, 16.

blanda, 16. bypericifolia, 2, rosea, 36.

Blumei, 12, 13. intermedia, 41. rotundifolia. 11, 21.

brachybotrys, 37. Japonica, 27 and niberrima, 27, 30.

bracteata, 11. suppl. rupestris, 12.

bnllata, 26. Japonica alba, 31. salicifolia, 43, 44,

Bximalda, 30. Japonica panicu- 45.

Calitornica, 47. lata, 38. Sanssouoiana, 41.

callosa, 27. Eumao7iensis, 25. semperflorens, 38.

cana, 7. laevigata, 1. sericea, 19.

Canadensis, 45. lanceolata, 15, 44. Sibirica, 43.

canesceiis, 21. latifolia, 45. superba, 32.

Cantoniensis, 15. Lemoinei, 30. syringartora, 38.

car7iea. 43. Lenneana, 47. thaiictraides, 2.

carpinifolia, 45. icucantha, 31. Thunbergi, 3.

cham£edryfolia, 20. longigemmis, 23. tomentosa, 49.

Chinensis. 17. lucida, 34. triloba, 13.

coccinea, 24. luxuriosa, 37. trilobata. 13.

cmifusa, 19. macrophylla, 27. triumphans, 47.

coiispicua, 38. jVIargaritse, 28. truncata. 2.

Constantife, 47. media, 11, 19. iilmifolia, 20.

eorymbosa, 15, 33. Menziesi, 46. vaccinifolia, 21 and
cratcegifolia, 13, 33. multiflora. 5. suppl.
crenata, 2, 9. Nicotidicrti. 10. Van Houttei. 14.

crenifolia, 9. Nipponica, 11. Virginiaua, 34.

crispifolia, 26.

Section 1. Petrophytum (Species not in cult.).

This section contains a few rather rare American spe-
cies of which none is in cultivation. The best known
is S. caespitosa, Nutt. {Petr<>phyt\iyn ccespitbsum,
Rydb.), a dwarf cespitose subshrub, only a few inches
high, with crowded, small, entire lvs. and small, whitish
fls. in dense, usually simple racemes on slender stalks
arising from the tufts of the grayish green foliage. It

is very unlike any other Spirea and more resembles in
habit a Saxifraga. It is perhaps better regarded as a
distinct genus like the allied K6lseya uniflora, Rydb.
{Eriogynia uniflora, Wats.), and Eriogynia pectin&ta.
Hook.

Section 2. Sibir^a (Species No. 1).

1. laBvig"&,ta, Linn. [S. Altaica, Pall. iSihirma Icevi-

gata, Maxim.), Shrub, 5 ft. high, with stout upright
branches : lvs. euneate-oblong, bluish green, glabrous,
13^-3/^ in. long: fls. polygamous, greenish white in
terminal panicles, 3-5 in. long, those of the starainate
plant somewhat showier. May. Siberia. — Hardy.

Section 3. Cham^dryon (Species Nos. 2-20).

A. Fls. in sessile umbels, with none
or -very small lvs. at the base or
only the lower umbels on leafy
stalks.

B. Foliage entire or ere nately den-
tate only near the apex, often
3-nerved, grayish green 2. hypericifolia

BB. Foliage dentate or serrate, usu-
a lly penninerved, b r i ght
green.

c. Shape of lvs. linear-lanceo-
late: glabrous 3. Thunbergi

cc. Shape of lvs. ovate to oblong-
lanceolate : finely pubes-
cent when young.

D. Umbels on the lower part
of the branches stalked.

E. Ifvs. oblong 4.

EE. Ijvs. obovate 5.

DD. Umbels all sessile, 3~6-fld.

i. Fls. in umbel-like racemes on
leafy stalks.

B. Margin of lvs. entire or crenate
or dentate only toward the

apex.
c. Foliage grayish pubescent

on both sides
cc. Foliage almost glabrous.

D. Shape of lvs. elliptic to

oblong -lanceolate.
E. I/vs . p enninerv ed :

shoots angiilar
EE. Lvs. all or partly

3-nerved.

F. Shoots striped: lvs.

all 3-nerved 9.

pp. Shoots terete: lvs.
partly penninerved,
partly 3-nerved 10.

DD. Shape of lvs. almost or-

bicular, %-l in. b7'oad. .11.

BB. Margin of lvs, incisely serrate
and often slightly lobed {only
in No. 19 sometimes entire),

c. Stamens shorter than or as
long as petals : sepals
erect or spreading in fr,

D. Foliage glabrous.
E. Form of lvs. orbicular

to ovate.

F. Apex of lvs. obtuse.

G. Ztv s. penninerved,
ovate 12.

GG. I/vs. palmate ly 3-5-

nerved, orbicular.13.

pp. Apex of lvs. acute .. .14:.

EE. Form of lvs. rhombic-
lanceolate 15.

DD. Foliage pubescent, at least

beneath.
E. Umbels and follicles

pubescent.
P. Tomentum grayish, .lij.

pp. Tomentuin yellowish. 17.

EE. Umbels and follicles
glabrous 18.

cc. Stamens longer than petals:

sepals reflexed.

D. Shoots terete, often piibes-

cent in fruit 19.

DD. Shoots angular, glabrous. 20.

arguta
multiflora
prunifolia

8. alpina

crenata

Pikowiensis

bracteata

Blumei

trilobata
Van Houttei

Cantoniensis

blanda
Chinensis

pubescens

media
chamaedryfolia

2. hypericiSolia, Linn. Vigorous shrub, 5 ft. high,

with slender arching or upright branches: lvs. almost
sessile, cune ate-obovate to obovate-lanceolate, 3-nerved

or with few lateral veins, almost glabrous, H-1/4 in.

long: fls. small, white, in sessile umbels; pedicels usu-

ally pubescent; petals almost orbicular, usually longer

than stamens. April, May. S. E. Eu. to Siberia.— Va-
riable species. Var. acutifblia, Wenzig (S. acutifolia^

Willd. S. hypericifdlia, var. acuta, Ser.). Lvs. nar-
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rower, oblanceolate; fls. smaller, yellowish white; pedi-
cels glabrous; petals obovate, shorter than stamens:
flowers somewhat earlier, but less showy. Var. flabel-

l&ta, Zabel {S. fhihelhUa, Bertol. S, hypericifdliu , var.

crendta, Boiss. & Buhse). Lvs. obovate to obovate-lan-
ceolate, acute, incisely serrate at the apex or entire on
the flowering branches. Var. obovElta, Maxim. {S. oho-
vAta, Waldst. & Kit.). Lvs. obovate, rounded at the
apex, crenate above tlie middle. S. E. Eu. Var. trun-
clta, Zabel {S. thalictroldes , Horfc., not Pall.). Lvs,
broadly obovate to oblong -obovate, truncate and cre-
nately dentate at the apex. Siberia.

2363.

Spiraea Thunbergii

(XK.)

3. Thimbergii, Sieb. Fig. 2363. Shrub, o ft. high, with
spreading or arching branches: lvs. sharply serrulate,

1-1% in. long: fls. pure white, about % in. across, in

3-5-fld. naked umbels; petals obovate, much longer than
stamens; follicles with the spreading styles below the
apex. April, May. China, Japan. S.Z. 1:69. G.F. 8:84,

85. —A very graceful early-flowering shrub, the slender
arching branches clothed with feathery bright green
foliage, turning late in fall to orange or scarlet. Almost
hardy, but tips of branches sometimes killed by severe
frost ; valuable for seaside planting.

4. argiitd., Za-heliS. Tliunbergii xmultifldra). Similar
in habit to the former but higher and more vigorous

:

lvs. oblong-obovate to oblong-oblanceolate, sharply and
sometimes doubly serrate, glabrous at length, 1-1% in.

long: fls. pure white, % in. across, in many-fld. umbels,
mostly with small lvs. at the base; pedicels glabrous;
petals broadly obovate, almost twice as long as stamens.
May. Of garden origin. G.C. III. 22:3. Gng. 7:291.

F.E. 11:160. G.F. 10:443. M.D.G. 1900:16.-The most
free-flowering and showy of the earlier Spireas; quite
hardy.

5. multifldra, Zabel {S. cren&ta x Jiypericifdlia)

.

Shrub, 5 ft. high, with slender, arching branches : lvs.

obovate, cuueate, serrate above the middle, usually 3-

nerved, glabrous at length, about 1 in. long; fls. pure
white, in many-fld. umbels, sessile on the upper, borne
on leafy stalks on the lower part of the branches. May.
Of garden origin.—Handsome shrub similar to the
former, but blooming a little later.

6. pruniSdlia, Sieb. & Zucc. Graceful shrub, 6 ft.

high, with upright slender pubescent branches: lvs.

ovate to oblong, denticulate, pubescent beneath, 1-2 in.

long: fls. pure white, about % in. across, on slender
pedicels, in 3-6-fld. umbels; petals obovate, longer than
stamens. May. China, Japan. — Var. flore pl6no. Fig.
2364. Pis. double, rather large. S.Z. 1:70. F.S. 2:153.
Gn. 53, p. 185. A.G. 18:425. F.E. 9:593. Mn. 3, p. 42.

Very handsome, early-flowering shrub, with dark green,
shining foliage, turning orange in fall. The single-fld.
form is less showy and rare in cult. ; its foliage is lighter
and not shining.

7. cana, Waldst. & Kit. Dense, bushy shrub, 3 ft.

high: lvs. elliptic to oblong, acute at both ends, usually
entire, grayish pubescent on both sides, more densely

beneath, K-1 in. long; fls. M in. across, in dense head-
like umbels; petals about as long as stamens; sepals
reflexed in fruit. May. S. E. Eu., W. Asia.— Hardy,
but not very showy.

8. alpina, Pall. Shrub, 4 ft. high, with upright or
arching, angular, reddish brown branches: lvs. oblong-
obovate to oblanceolate, acute, usually entire, glabrous,
penninerved, ii-l in. long: fls. white, rather small, in
short-stalked, small glabrous umbels; petals roundish,
little shorter than stamens; sepals upright in fr. : folli-

cles curving outward. May, June. N. E. Asia. — Hardy
shrub, with graceful foliage.

9. crenata, Linn. {S. crenifolia, C. A. Mey.). Shrub,
3 ft. high, with slender striped branches : lvs. oblong-
obovate to oblanceolate, acute at both ends, crenately
serrate toward the apex, grayish green, puberulous be-
neath when young, 3-nerved, %-lii in. long: fls. white,
rather small, in dense almost semi-globose umbels; pet-
als roundish obovate, shorter than stamens: sepals up-
right in fr. : follicles with erect styles. May. S. E. Eu.
to Caucasus and Altai. L.B.C. 13:1252. — Hardy.

10. PikowUnsis, Bess. {S. crendta x media. S. Nicou-
dlerti, Hort.). Shrub, 4 ft. high, with terete upright
branches: lvs. oblong, ouneate at base, with few sharp
teeth at the apex or sometimes entire, penninerved to

3-nerved, almost glabrous, 1-2 in. long: fls. white or
greenish white, in many-fld. almost glabrous umbels;
petals orbicular, shorter than stamens; sepals upright
in fr. ; follicles with the upright style somewhat below
the apex. May. — Supposed natural hybrid, found wild in

Podolia, in Poland.

11. hracteata, Zabel (<S. iVippdiMCft, Maxim. S. media,
var. rotundlfolia , Nichols.). Shrub, 8 ft. high, with
upright or spreading branches, quite glabrous: lv.s.

roundish obovate, usually crenate at the apex, dark
green above, bluish green beneath, of firm texture,

H-l% in. long: fls. over % in.-across, in umbel-like ra-

cemes, sometimes compound at the base; petals orbicu-
lar, longer than stamens; sepals spreading in fr. June.
Japan. G.C. II. 23:283. — Desirable hardy shrub of vig-
orous growth with showy umbels of pure white fls. and
dark green handsome foliage remaining fresh until late

in fall.

12. Bltimei, G. Don (S. rupistris, Sieb.). Shrub,
4 ft. high, with spreading and arching branches : lvs

ovate to rhombic-ovate, incisely crenate-serrate, pale
bluish green beneath and rather prominently veined,
%~\% in. long: fls. polygamous, white, in many-fld.
umbels; petals roundish obovate, about as long as sta-

mens : follicles with spreading or reflexed styles. June,
Japan. B.H. 8:36.—Not hardy north, rare in cultiva-

tion; often the following or other species are met with
under its names.

2364.

SpirEca prunifolia, var,

flore pleno (Xy^).

13. trilohata, Linn. (S. triloba, Linn.). Pig. 2365.

Shrub, 4 ft. high, with slender spreading branches; lvs.

almost orbicular, incised-dentate and often 3-lobed,

obtuse, pale bluish green beneath, K-1 in. long: fls.

pure white, in many-fld. umbels; sepals upright in fr.

;

follicles with ascending styles. May, June. N. China
to Siberia and Turkestan, L.B.C. 13:1271. G.F. 1:452.-
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Handsome bushy shrub, quite hardy; cult, under many
different names as S. aqullegifblia, adianti folia, cra-
fcegifdlia, Blittnei.

14. Van Hoiittei* Zabel {S. Cantoniensis x trilob&ta.
S. aquileff i folia, var. Van Houttei, Briot.). i^ig- 2366.
Shrub, 6 ft. high, with arching branches : Ivs. rhom-
bic-ovate or rhombic-obovate, rounded or somewhat
narrowed at the base, acute, incised serrate, dark green
above to pale bluish green beneath, %-l% in. long: fis.

white, ^ in. across, in many-fld. umbels; petals twice
as long as stamens; sepals upright or spreading in
fruit. May, June. Of garden orii^in. Gn. 53, p. 251.
G.F. 2:317. Gng. 5:210. A.G. lo:297. P.G. 3:173.
M.D.G. 1900:17.-This is one of the most beautiful, or
perhaps the most beautiful, of the early-blooming
Spireas and quite hardy. Sometimes confounded with
the foregoing, which is similar but smaller in every
part and less showy.

15. Cantoniensis, Lour. {S. Reevesihna, Lindl. 5.
lanceoldta, Poir. k^. corynibosa, Roxb.). Shrub, 4 ft.

high, with slender, arching branches: Ivs. rhombic-
lanceolate, incisely doubly serrate, dark green above,
pale bluish green beneath, 1-2^2 in. long: fls. over Ys in.

across, in rather dense umbels; sepals upright in fruit:
follicles with spreading styles. May, June. China,
Japan. B.R. 30:10. A.G. 18:350. -Very handsome
shrub, with large pure white fls., but only half-hardy
north. Var. Slore pl6no, with double fls. and narrower
Ivs., is still more tender. This species and the three
foregoing are valuable also for their handsome foliage,
which rendains fresh and green until late in fall.

16. bldnda, Zabel {S. ChinSnsis x Cantoniensis, S.
Reeves idna robusta , or nova, Hort. ). Upright shrub, 6 ft.

high, with arching branches: Ivs, oblong to ovate, acute
at both ends, incised serrate, dark green and almost
glabrous above, grayish tomentose beneath, 1~1M in.

long: fls. rather large, pure white, in pubescent umbels;
sepals ovate-lanceolate, upright in fruit: follicles pu-
bescent, with spreading styles. May, June. Of garden
origin. — Only half-hardy north.

17. Cliin6nsis, Maxim. (iS./)((&e5ceHS, Lindl.). Upright
shrub, 5 ft. high, with arching branches, tomentose
when young: Ivs. long-petioled, ovate, incisely serrate
and sometimes 3-lobed, finely pubescent above, yellowish
tomentose beneath, 1-2 in. long;: fls. pure white, about
y(i in. across, in pubescent umbels; sepals upright in
fruit, ovate-lanceolate, tomentose like the follicles;

styles terminal, spreading. May. China. B.R. 33:38.—
Handsome, but not hardy north.

18. pub^scens, Turcz. Upright shrub, 6 ft. high, with
slender, arching branches: Ivs. similar to those of the
foregoing species, but more grayish tomentose beneath
and somewhat smaller, petioles shorter: fls. %-% in.

across, in glabrous umbels; sepals triangular-ovate,
upright in fruit: follicles glabrous, with the spreading
styles below the apex. May. N. China. G.F. 1:331.—
Hardy north, and the large-fld. form as handsome as
the foregoing species.

19. mfidia, Schmidt {S. confiisa, Regel & Koern.).
Upright shrub, 5 ft. high, with terete branches, gla-
brous or pubescent when young: Ivs. ovate to oblong,
cuneate at the base, incisely serrate above the middle,
almost glabrous or pubescent, 1-2K in. long: fls. in
mauy-fld. rather long-stalked, umbel-like racemes; fol-

licles with the spreading or reflexed styles somewhat
below the apes. May. S. E. Eu. to Japan. — Vlu-. gla-
Ijrescens, Zabel. Almost glabrous. Var. oblongifolia,
Rehd. (S. obloiUfi folia, Waldst. & Kit.). Lvs. elliptic-

oblong to oblong-lanceolate, narrowed at both ends, en-
tire or with 1-3 teeth at the apex. Var. sericea, Regel
{S. sericea, Turcz.). Lvs. pubescent on both sides.

20. chamaedryfolia, Linn. Shrub, 6 ft. high, with
angular, glabrous branches: lvs. distinctly petioled,
ovate to lanceolate, sharpl}' and often doubly serrate,
almost glabrous, bluish green beneath, 2-3 in. long: fls.

in many-fld. iimbels, the lower ones long-stalked, the
upper ones often almost sessile: follicles with the styles
upright and terminal. S. E. Eu. to Japan. —Var. flex-
itdsa, Maxim. {S. flexuosa, Fisch.). Less high, with
spreading more or less zigzag branches: lvs. narrower,
sharply serrate above the middle. Siberia to Dahuria.

Var. ulmiSolia, Maxim. {S. nhnifdUa, Scop.). Upright:
lvs. ovate, incisely or doubly serrate from below the
middle: fls. lai'ger, about % in. across, appearing later.
L.B.C. 11:1042. B.R. 15:1222. Both vars. are often
cult.; they spread, like the preceding species, by
suckers. Sometimes as S. atrifolia or aubifolia in
gardens.

Section 4. Calospira (Species Nos. 21-36).

A. Stamens as Jong as petals: lvs.

small, 3^-i in. long: fls. tchite.

B. Height S-6, occasionally 12 ft...2\. canescens
BB. Height about % ft 22. decumbens

AA. Statnens longer than petals.
B. Corymbs on lateral branchlets

along the branches of the pre-
vious year.

c. Winter-biids slender, longer
than petioles 23. longigemmls

CC. ^Vinter -buds shorter than
petioles.

D. Shoots angular: lvs. usu-
ally broadly oimte 24. bella

DD. Shoots terete: lvs. usually
ovate-lanceolate 25. expansa

BB. Corymbs terminal on upright
shoots of the year.

c. Inflorescence ptibescent,
rarely glabrous, very co7n-

pound, besides the terminal
corymb lateral ones bloom-
ing someivhat later appear
beneath it. only weak
branches with a single
corymb.

D. Shrub 1 ft. or less high,
with biillate lvs. less than
1 in. long 26. buUata

DD. Shrubs 1-5 ft. high, with
larger lvs.

E. Branches terete.

p. Eipe follicles di-
verging 27. Japonica

pp. Bipe follicles upright,
straight.

G. Fls. pink 28. Margaritae
GG. Fls. whitish or

blushed 29. Foxii
EE. Branches more or less

avgalar, rather stiff,

almost glabrous.
p. Color of fls. pink,

rarely whitish 30. Bumalda
FP. Color of fls. white 31. albiflora

CC, Inflorescence usually gla-
brous, consisting of only one
terminal corymb : follicles

not diverging.
D. Sepals reflexed in fruit:

petals orbicular 32. superba
DD. Sepals spreading or half

upright: petals oval to

oblong.
E. Fls. white.

p. Corymb usually pu-
bescent 33. corymbosa

pp. Corymb usually gla-
brous.

G. Lvs. usually in-
cised-serrate 34. lucida

GG. Bvs. usually ere-

nately serrate 35. betulifolia

EE. Fls. pink 36. densiflora

21. can6scens, D. Don. Shrub, or sometimes 12 ft.

high, with spreading and arching branches: lvs. broadly
oval to obovate, very short-petioled, crenately dentate
above the middle, grayish green, pubescent beneath or
sometimes almost glabrous at length, ^-/4 in. long:
fls. white, rather small, in dense, semi-globose corymbs
to 2 in. across, appearing very profusely along the
branches; sepals upright or spreading in fr. : follicles

villous, with the ascending styles a little below the
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apex. July. Himal. Gn. -45, p. 49; 49, p. 421; 52, p. 28;

54, p. 48. — Very graceful and handsome shrub, but not
hardy north. It occurs under very many different

names in the gardens, as ^. arghitea, evnetlta, cuHei-

fdlia, fJaqellAta, flagellifdrmls, rotundifdlia, vacciiiifd-

lia, and other.s.

22. decumbens, W. Koch (S. procilmbens, Hort. ).

Dwarf, procumbent shrub, about 14 ft. high, with as-

cending branches, glabrous : Ivs. elliptic to oblong,
acute at both ends, crenately serrate above the middle,
glabrous, J^-l in. long: fis. white, in small corymbs,
about 2 in. across: follicles glabrous, with upright ter-

minal styles. June. Tyrol. G.C. II. 11:752. — Pretty
shrub for rockeries.

23. longig^mmis, Maxim. Shrub, 4 ft. high, with
slender terete l>rauches, glabrous: axillary buds acumi-
nate, longer than the petioles: Ivs. ovate-lanceolate to

oblong -lanceolate, iucisely and dotibly serrate, with
glandular-tipped teeth, bright green, glabrous, 1K-2J^ in.

long: lis. white, in rather loose, 2-3-in. broad, pubescent
corymbs; sepals spreading in fr. : follicles almost gla-

brous, with terminal spreading styles. June. N. W.
China. G.F. 7:345. -Hardy.

24. b611a, Sims {S. ovdfa, and >?. coccinea, Hort.).
Shrub, 3 ft. high, with slender, spreading branches, an-
gular and sparingly pubescent : Ivs. broadly ovate to
ovate, sharply and often douljly serrate, almost gla-

brous, whitish or bluish green beneath, 1-2 in. long:
fls. polj'gamous, pink, in small corymbs, J^2-2 in. across;
stamens little longer than petals; sepals reflexed in fr.

:

follicles pubescent only at the inner suture, with
spreading styles. June, July. Himal. B.M. 2426.

L.B.C. 13:1208. -Only half-hardy north.

25. expinsa, Wall. {S. bUla, var. expdnsa, Regel.
S. Kionaon^nsis, Hort.). Closely allied to the forego-
ing, more vigorous and upright, 6 ft. high, with terete
branches tomentose when young: Ivs. ovate-elliptic to
ovate - lanceolate, acute at both ends, sharply serrate
from the middle, usually pubescent on the veins be-
neath, lK-3 in. long: fls. white or pale pink, in 1-4
broad corymbs; follicles pubescent, diverging. July.
Himal.— S. pulchSUa, Kunze {S. KumaoninsiH, Hort.),
is supposed to be a hybrid of this and the foregoing

--^x^a

2365.

Spiraea trilobata (X %)
No. 13.

species ; it combines the broader corymbs of the latter
with the brighter color of the first species, therefore
handsomer than either parent; sometimes cult, as S.
expdnsa rubra, but there is also another hybrid of the
same name. See S. rubra in suppl. list.

26. buUata, Maxim. {S. erispifdlia, Hort.). Dwarf
shrub, with strictly upright brown, villous branches:
Ivs. roundish ovate to ovate, very sbort-petioled, in-

cisely serrate, thiokish and buUate, almost glabrous.

grayish green beneath, %-'% in. long: fls. deep pink, in
small and dense corymbs, li4-'i in. across. July, Aug.
Japan. Gt. 35:1216.

27. Jap6nica, Linn. IS. calldsa, Thunh. S. F6rttinei,
Planch.). Shrub, 4 ft. high, with upright branches
glabrous or puberiilous when young: Ivs. ovate to
oblong-lanceolate, acute at both ends or acuminate,
doubly and incisely serrate, pale bluish green and usu-
ally glabrous beneath, 1^ in. long: fls. small, pale to
deep pink, in usually much compound and rather loose
corymbs; sepals reflexed in fruit: follicles glabrous.

2366. Spiriea Van Houttei. No. 14.

diverging, with ascending styles. June, July. Japan to
Himal. F.S. 9:871. B.H. 8:129. P.F.G. 2, p. 113.-
Handsome shrub, with the young unfolding Ivs. of a
pretty purplish color; usually much cult, under the
name »S. callosa.

Var. F6rtunei, Rehd. (S. Fdrtunei, Planch. S. cal-

Idsa, Lindl., not Thunb.). Higher, with quite terete

branches: Ivs. 2-4 in. long, oblong-lanceolate, acumi-
nate, sharply and doubly serrate, with incurved, callous-
tipped teeth, rugose above, bluish white beneath:
corymbs very compound, rather loose; disk none or
very minute. This seems to be the Chinese form; the
Japanese form grows less high, has smaller and broader,
coarsely doubly dentate-serrate Ivs., not rugose and
less whitish beneath; the stems are slightly striped by
the decurrent petioles and the inflorescence is less

compound. Var. atrosanguinea, Hort. Fls. deep pink,
in tomentose corymbs. Var. ruberrima, Hort. Fls.

deep pink, in puberulous corjnnbs. Var. macroplijlla,
Simon-Louis. Lvs. becoming 6 in. long,bnllate: corymbs
small. Var. glabrata, Nichols. {S. glahrclta, Lange).
Of more rigid habit: lvs. ovate, glabrous: fls. bright
pink, in glabrous corymbs. Var. pubescens, Regel. Lvs.
pubescent on the veins beneath: corymb tomentose.
Most of the other forms often enumerated as varieties

are hybrids of this species.

28. Margaritae, Zabel (S. Japdnica x sup(rba). Shrub,
5 ft. high, puljerulous: lvs. ovate-elliptic to elliptic,

coarsely and often doubly serrate, pubescent on the
midrib beneath and pale green, 2-3 in. long: fls. rather
large, bright pink, in broad corymbs; sepals spreading
in frait: follicles upright, glabrous, with upright styles:

July. Aug. Of garden origin. — Handsome, very free-

flowering form.

29. Fdxii, Zabel (S. corymhbsa xjap&nica). .Similar
to the preceding: branches more or less striped, almost
glabrous: lvs. elliptic, doubly serrate, glabrous: fls.

whitish or pinkish, in large, puberulous corymbs; styles

spreading in fruit. June, July. Of garden origin.—
Less desirable than the preceding hybrid.

30. Bum^lda, Burvenich {S. Japdnica x albiflora.

S. piimila, Zabel). Shrub, 2 ft. high, rarely higher:
lvs. ovate-lanceolate, sharply and doubly serrate, gla-

brous, 2-3 in. long: fls. whitish to deep pink: follicles

diverging. July, Aug. B.H. 17:12. Gn. 46, p. 416. Mn.
2, p. 24. — Cult, in many different forms, probably all of

garden origin. One of the best is var. Anthony Waterer,
a very free-flowering, comp<act shrub with bright crim-
son fls. in rather dense corymbs. Gn. 45:945. G.C. III.

14:365. A similar form is S. Lemoinei, Zabel (S. Bu-
mdlda, var. ruberrima, Hort.), hybrid of S. Bumalda
and S. buUclta, a low, compact shrub, with somewhat
bnllate lvs. and pink fls.
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31. albiildra, Miq. {S. Japdiiica dlha, Kegel. S. leu-

cdiitha, Lange). Fig. 2367. Low slirub, \M ft. high,
with stiff, upright branches: Ivs. lanceolate, coarsely
or sometimes doubly serrate, glabrous, 1-2 in. long: tls.

white, in dense corymbs, one large terminal and many
smaller ones below, forming a kind of raceme; disk
prominent; sepals retlexed in fr. : follicles upright, not
or little diverging. July, Aug. Japan.

32. sup^rba, Zabel (S. albifidra x corymbosa). Low
shrub, with striped dark brown branche.s: Ivs. elliptic-

oblong to oblong, acute at both ends, simply or doubly
serrate, almost glabrous, 1-3 in. long: fls. rather large,

pink or almost whitish; disk prominent; petals orbicu-
lar or broadly obovate. June, July. Of garden origin.

-SMS^

2367. Spiraea albiflora (X}^).

33. corymbosa, Raf. {S. cratmgifdlia, Link.). Low
shrub, with usually little-branched stems, rarely to 3

ft. high: branches purplish brown: Ivs. broadly oval to

ovate, acutish, coarsely and often doubly serrate, espe-
cially above the middle, pale bluish green beneath and
glabrous, lX-3 in. long: fls. white, rather small, in
somewhat convex usually pubescent corymbs, lJ^-3 in.

across; petals oval: follicles and styles upright. May,
June. N. J. to Ga. L.B.C. 7:671.

34. lilcida, Dougl. Closely allied to the former:
branches yellowish brown or brown: Ivs. more incisely
serrate, oval or obovate: corymb glabrous, tisually

looser and more flat, broader. June, July. Dakota to

Brit. Col. and Oregon. The allied S. Virginiana,
Britt., is more branched and higher: Ivs. oblong to ob-
lanceolate, dentate above the middle or almost entire:
inflorescence glabrous. Va. to N. G. B.B. 2:197.

35. betulifdlia, Pall. Low, much-branched shrub: Ivs.

oval to obovate or obovate-oblong, usually cuneate at

base and very short-petioled, serrate or crenatel}' ser-

rate, obtuse, glabrous or slightly pubescent on the veins
beneath, %-!% in. long: corymb usually glabrous, 1-2

in. across. June, July. Siberia to Manchuria, Kams-
chatka and Japan. —The two preceding and the follow-
ing species are all closely allied and considered by
some botanists as varieties of S. betulifolia,

3G. densiflora, Nntt. (S. betulifdlia, var. rosea, Gray.
5*. rosea, Koehne. 5. arbiisciila, Greene). Low, much-
branched shrub: Ivs. very short-petioled, oval to ovate,
obtuse, crenately serrate, %-l}4 in. long: fls. bright
pink, in dense corymbs 1-2 in. across. June-Aug. Ore.
to Calif., southern Manchuria. G.P. 10:413.

Section 5. Spieaeia (Species Nos. 37-49).

A. Infloresce-iice a broad panicle,
about as broad as high. {Hybrids
of species of this and the preced-
ing section.

)

B. Particles rather small, on lateral
branchlets at the end of last
year's brandies 37. Fontenaysii

BB. Panicles large, terminal on long,
upright branches.

C. Lvs. glabrous or nearly so.

D. Apex of li's. acute 38. conspicua
IJD. Apex of Ivs. obtuse or

acutish.
E. Shape of Ivs. broadly

ovate or obovate 39. uotha
EE. Shape of Ivs. oblong or

oval-oblong 40. pyramidata
CC. Jjvs. pubescent or tomentose

beneath.
D. Base of Ivs. acute 41. Sanssouciana

DD. Base of lus. rounded 42. Nobleana
AA. Panicles elongated, longer than

broad.
(
Spiraria proper. )

B. Foliage glabrous or nearly so.

c. Irvs. sharply serrate, except
at the very base.

D. Panicles tomentulose.
E. Fls. light pink 43. saliciiolla

EE. Fls. white 44. alba
DD. Panicles glabrous 45. latifolia

CC. Ijvs. coarsely serrate above
the middle: fls.pink 46. Menziesii

BB. Foliage pubescent or tomentose
beneath.

C. Follicles glabrous: Ivs. gray-
ish or whitish tomentose be-

neath,
D. Ijvs. acute at both ends 47. BillaTdii

DD. I/vs. rounded or nearly so

at both ends 48. Douglasi
CC. Follicles pubescent: Ivs. usu-

ally light tawny beneath. <i9. tomentosa

37. Fontenaysii, Billard (S. Fontanaysiinsis , Dipp.
S. caneseens x salicifdlia). Shrub, 6 ft. high, with slen-

der, upright branches: Ivs. oval or oblong-oval, rounded
at both ends, crenately serrate above the middle, pale
bluish green Ijeneath, almost glabrous, 1-2 in. long: fls.

white or pink, in 1^-3-in. long panicles; petals orbicu-
lar, about as long as stamens ; sepals spreading in fruit.

June, July. Of garden origin.—Not quite hardy north.

Var. alba, Zabel, is the white-fld., var. rdsea, Zabel, the
pink-fld. form. S. pruindsa, Hort. {S. brachybdtrys,
Lange. S. luTuridsa, Hort. S. canAscens x Douglasi),
is a similar form, but the Ivs. are tomentose beneath and
the fls. pink.

38. conspicua, Zabel (S. albifidra x alba). tTpright

shrub, 8 ft. high, with dark brown puberulous branches

:

Ivs. elliptic-oblong, acute at both ends, simply or doubly
serrate, almost glabrous, 1H-2M in. long: fls. pinkish
white, in Ijroad finely pubescent panicles; petals shorter
than stamens. July-Sept. — Handsome form. A similar
hybrid is S. syringasJlora, Lem. (i. albifidra x salici-

fdlia), with oblong-lanceolate or lanceolate Ivs. serrate

above the middle and pink fls. Closely allied is also

S. semperJlorens, Zabel (S. Japdnica x salicifdlia, S.

Japdnica or Fdrtunei, var. paniculdta, Hort.). Higher
than the former: Ivs. oblong-lanceolate, usually doubly
serrate: fls. pink. R.H. 1860, p. 496, 497. Gn. 4,5. p. 48.
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39. notha, Ziibel {S. corijnibdsa x latifdlia). Shrub.
3 ft. biji:b, with browu j^Iabrous brauches: Ivs. broadly
ovate tu obovate, short-petioled, coarsely and doubly
serrate, almost glabrous, 1-2 iu. long: lis. white to

pinkish white, in broad, glabrous panicles; stamens
almost twice as long as the orbicular petals. July, Aug.
—Of garden origin.

40. pyramid^ta, Greene {S. litcida x Mhisiesi). Up-
right shrub, 3 ft. high: Ivs. oval-oblong to oblong,
acutish or obtuse, usually doubly serrate above the
middle, glabrous or nearly so, l>2-3 in. long: panicles
l^-S/4 in. long, rather dense, puberulous: lis, pinkish
or almost white. July. Found wild in Ore. and Wash-
ington.—Worthy of cultivation, but not yet introduced.

41. Sanssouci&na, C. Koch {S. Douglasl x Japlmica.
S. Reffcliana, Hort.). Shrub, 4 ft. high, with striped,

finely tomentose brauches : Ivs. oblong - lanceolate,

sharply and usually doubly serrate, grayish tomentose
beneath, 2-3>^ in. long: tls. pink, in broad corymb-like
panicles : follicles glabrous, with spreading styles.

July, Aug. Of garden origin.—An allied form is S.

intermedia, Lemoine [S. albiflora x Douglas i), similar
in habit to >S. sy ringer' flora but with the Ivs. tomentose
beneath.

42. Nobleana, Hook. (S. Doiiglasi, var. NobleHna,
Wats. ^'. Douglasi x densiflbra). Shrub, 4 ft. high,
similar to the former: Ivs. oblong or narrowly oblong,
usually rounded at the base, acute, sharply serrate
above the middle, grayish tomentose beneath, 1-3 in.

long: lis. light pink, in dense broadly pyramidal to-

mentulose panicles, 3-6 in, high; petals half as long as

stamens; sepals reflexed in fr. ; styles erect. June, July.
Natural hybrid, found iu Calif. B.M. 51G9. I.H. 8:2SG.
—A similar form is S. pachystachys, Zabel {S. corym-
hbsa X Douglasi), with broader Ivs. and fls. of paler
pink.

43. sallcifolia, Linn. {S. Sibirica, Kaf. S. saliclfblia,

var. cdrnea, Ait.). Upright shrub, 5 ft. high, with te-

rete yellowish brown branches puberulous when young:
Ivs. oblong-lanceolate to lanceolate, sharply and some-
times doubly serrate with often incurved teeth, 1/4-3 in.

long: fls. light pink or whitish, in oblong, dense, tomen-
tulose panicles leafy below, the Ivs. exceeding the as-

cending ramifications; stamens twice as long as petals;
sepals upright in fr. : follicles ciliate at the inner suture.
June, July. S. E. Eu. to Japan and probably Alaska.

—

Var. grandifldra, Dipp. (S.grandifldra.Lodd.). Lower,
with larger, lighter pink tls. L.B.C. 20:1988.

44. alba, Dur. {S. saUcifdliay var. paniculctta, Ait. .S.

lanceolcita , Borkh.). Queen of the Meadow. Meadow
Sweet. Fig. 2368. Upright shrub, attaining 6 ft., with
reddish brown branches puberulous when young: Ivs.

narrow, oblong to oblanceolate, acute, usually regularly
simply serrate, l%-~2}4 in. long : fls. white, in leafy
pyramidal tomentulose panicles, the lower spreading
ramifications much longer than their supporting Ivs.

;

stamens white, usually as long as petals: follicles quite
glabrous. June-Aug. FromN. Y. west tothe Kcrky Mts.,
south to Ga. and Miss. Also known as 6'. saliei folia.

45. latifdlia, Borkh. (S. saliclfblia, var. latifdlia, Ait.

S. carpiuifblia, Willd. S. Canadinsis, Hort. S. Betlile-

Jieminsis, Hort.). Queen of the Meadow. Meadow
Sweet. Upright branching shrub, from 2-5 ft. high, with
bright or dark red-brown glabrous twigs: Ivs. broadly
oval to obovate or oblong, usually coarsely and often
doubly serrate, l>2-3 in. long: fls. white, larger than
those of S. alba, sometimes lightly blushed and with
the stamens and disk more or less pinkish

;
panicles

quite glabrous, broadly pyramidal, with spreading and
elongated ramifications ; stamens longer than petals.
June-Aug. Newfoundland and Canada to N. C. Em.
2:485. B.B. 2:196.— This and the preceding species have
been referred by most American botanists to 5". salicifo-

lia. S. alba is chiefly found west, S. latifolia east of
and in the Allcghanies.

46. M6nziesi, Hook. {S. Douglasi, var. Memiesi,
Presl.). Upright shrub, 4 ft. high, with brown, at first

puberulous branches: Ivs. oblong-obovate to oblong,
coarsely and unequally serrate above the middle, pale
green beneath, 1^-2-3 in. long: fls. small, pink, in rather
narrow, 5-8-in. long panicles; stamens more than twice

as long as the roundish petals; sepals reflexed in fruit.

June-Aug. Alaska to Oregon.

47. Bill&rdii, Hort. (*S'. Douglasi x saliclfblia).
Shrub, 6 ft. high, with brown pubescent branches: Ivs.

oblong to obloug-lauceolate, acute, sharply and often
doubly serrate, except in the lower third, usually grayish
tomentose beneath, at least when young, sometimes al-

most glabrous at length, 2-3 in. long: fls. bright pink,
in 5-8-in. long, tomentose or tomentulose panicles, usu-
ally rather narrow and dense. July, Aug. Of garden
origin. — S. Lenned-na, Bethlehemhisis rubra, triiUn-

ohans, eximia, Constdnti<p., Galifornica, Hort., are very
similar and probably of the same parentage.

2368. Spirffia alba (XK).

4:8. Doiiglasi, Hopk. Fig. 2369. Shrub, 8 ft. high, with
reddish brown tomentose branches: ivs. oblong to nar-
row-oblong, rounded or acutish at both ends, unequally
serrate above the middle, densely whlte-tomentose be-
neath, VA-A in. long: fls. deep pink, in dense, rather
narrow or sometimes broad panicles, 4-8 in. long; sta-

mens twice as long as the obovate petals ; sepals re-

flexed in fruit: follicles glabrous. July, Aug. British
Columbia to (lalif. P.S. 2:6«. R.H. 1846:101. P.F.G. 2,

p. 85. P.M. 12:11)5. B.M. 5151. Gn. 23:380.

49. tomentosa, Linn. H.^rdhack. Steeplebush.
Shrub, 4 ft. high, with upright, brown, tomentose
branches: Ivs. ovate to oblong-ovate, acute, unequally
and often doubly serrate, densely yellowish or grayish
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tomentose beneath, 1-2K in. long: fls. deep pink or pur-
ple, in narrow dense panicles, brownish tomentose and
3-8 in. Ions'; stamens somewhat longer than the obo-
vate petals; sepals reflexed: follicles pubescent, usu-
ally divergine:, July-Sept. Nova Scotia to Ga., west to
Manitoba and Kansas. B.B. 2:196. Em. 2:485. -Var.

2369. Spireea Douglasi (XK).

Alba, Hort. With white fls. F.E. 8:833. Gng. 5:149.

This species does not spread by suckers like most others
of the section Spiraria. All the last named species are
valuable as late-blooming shrubs and decorative with
their showy panicles of bright or deep pink fls. They
appear at their best when planted in masses in the
wilder parts of the park in low ground.

S. A^nurensis, Maxim. = Pliysoearpus Amurensis.— .S. arice-

folia. Sm. = Schizonotus discolor.

—

S. Ariincus, Linu. = Arun^
cus Sylvester.

—

S. assiniilis, Zabel (S. densiflora X Japouica)
Low shrub, with pink fls. in broad corymb-like panicles. Gar
den hybrid.—5. astilbold^s, Hort.^Aruncus astilboides.— S,

JBoursUri, Carr. = Seliizonotus discolor, var. dumosus.

—

S.

brumdlis, Lange (probably S. expansa X alba). Medium-sized
sbnib, with oblong, ineisely serrate, almost glabroxis Ivs. and
pinkish white fls. in broad and loose corymb-like panicles. Aug.-
Oct. Garden hybrid.

—

S. Camtschatica, Pall. = Ulmaria Camts-
chatica.— S. capitdta, Pursb = Physoearpns capitatus — S.

dnh-ea, Zabel (S. canaX hypericifolia). Medium-sized shrub,
with small, oblong, usually entire, pubescent Ivs. and white fls.

in short-stalked umbels. Garden hybrid.— S. concinna, Zabel
{S. albifloraX expansa). Medium-sized shnib, Tvitli lanceolate,
sharply serrate, almost glabrous Ivs. and pinkisb white fls. in
broad coi-ymbs. .Garden hybrid.

—

S. compnrfa imiUUlbra, Hort.
= Astilbe .^1 aponica var.— S. conferta, Zabel (S. canaXcrenata).
Medium-sized shrub, with small, ovate to oblong-lanceolate.
3-nerved, entire or crenate Ivs. and white fls. in dense, small,
peduncled luubels. Garden hybrid.— .S'. Z>aMnc(i, Maxim., is

closely allied to S. alpina. but not yet introduced; S. caneseens
and Sorbaria sorbifolia are sometimes cult, under this name.—
^. difformis, Zabel (S. alba Xcorymbosa). Medium sized
shrub, with oval to oblong-lanceolate, serrate, almost glabrous
Ivs. and white fls. in large corymb-like panicles. Garden hy-
brid.—^, discolor, Pursh = Schizonotus discolor.

—

S. dumosa,
Nutt. = Schizonotus discolor, var. dumosus.— ,S. Filipend^ila,
Linn. = LUmaria Filipeudula.—S. fissa. Lindl. = Schizonotus
discolor, var. fissus.—iS. floribunda, A trade name of indis-
criminate meaning. S. semperflorens and Sorbaria sorbifolia
are sometimes met with under this name.—S. gemmdta,
Zabel IS. Mongoliea, Hort., not Maxim.). Allied to S. alpina;
axillary buds mueli longer than petioles: Ivs. small, penni-
nerved, oblong-lanceolate, usually entire: fls. white, in short-
stalked, rather few-fld. umbels. Mongolia.— .S. Gieselertdna,
Zabel (S. cana Xehamcedryfolia). Medium-sized shi-ub. with
ovate, shai-ply serrate Ivs. and rather large white fls. in long-
stalked umbels. Garden hybrid.—*S'. giganUa, Hort. = Ulmaria
Camtschatica.— S. gracilis, Maxim. (S. vaceiniifolia. Lodd., not
Don). Low shrub, allied to S. caneseens, with slender, arching
branches: Ivs. small, ovate, obtuse, entire or crenate above the
middle, quite glabrous: fls. white, in hemispherical loose
corymbs. Himal. L.B.C. 15:U03.— S. grandiflbra, Sweet =
Sorbaria granditiora.—S. grandiflbra. Hook. =Exochorda
grandiflora.— .S'. Racquetii, Fenzl. & Koch. Closely allied to S.
decumbens. but graj-ish pubescent and with the sepals upright
or spreadiug in fr. N. Italy. Tyrol.—S. Hobkeri, garden name,
applied to S. nudiflora. bella, expansa, tristis and others, and
also to Exochorda grandiflora.— S. -ffwrnfoo/d^ii. Hort. = Arun-
cus Sylvester.— S. Jap6nica, Hort., not Linn. f. =Astilbe Ja-
ponica.—S. iuflexa, C. Koch (S. crenata X mollis). Medium-
sized shrub, with slender arching branches : Ivs. elliptic-oblong,
entire, sparingly pnbeseent beneath: fls. white, rather large, in
many-fld. stalked umbels. Garden hybrid.—5. Kamaonensis
spicdta. Hort-, is a form of S. semperflorens.— .S. Kamschdtica,
Auth. ^ Ulmaria Camtsehatiea.— S. lancifblia. Hoffmsgg, sup-
posed to be S. Hacquetii.— 5. laxiflbra, Lindl. = S. vaceinii-
folia.— S. Lindleydna, Wall. = Sorbaria Lindleyana.— 5. lobdta,
Gronov.= Ulmaria rubra.— *?. micropetala, Zabel (S. hyperici-
foliaX media). Medium-sized shrub, with grayish green, ob-
long-obovate Ivs.. entire or serrate at the apex, 3- or penni-
nerved: fls. white or greenish white, in umbels on leafy or
naked stalks. Garden hybrid.

—

S. Millefblium, Torr.= Sor-
baria Millefolium.— S. mollis, C. Koch (S. cana X media).
Similar to S. media: Ivs. smaller, usually entire, pubescent:
fls. smaller, umbels pubescent. Garden origin.

—

S. Mongdlica,
Maxim., is closely allied to S. crenata, but not yet introduced;
the S. Mongoliea of gardens is S. gemmata.—5. Tnondgyna,
Torr. & Gray = Physocarpus monogynus.— S. Nepalensis, a
garden name applied to several species, as S. micropetala,
caneseens, salicitolia, etc.— .S. nivea, Zabel (S. caneseens X
expansa). Similar to S. caneseens inhabit, corymbs larger and
looser: Ivs. coarsely doubly serrate, pubescent, 1-2 in. long:
fls. white or pinkish white. Garden hybrid.— 5. nudiflora,
Zabel (S. bellaXulmifolia). Medium-sized shrub, with ovate,
doubly serrate, almost glabrous Ivs. and pinkish white fls. in
hemispherical corymbs. Handsome, almost hardy shi*ub. Gar-
den hybrid.

—

S. opulifblia, Linu. == Physocarpus opulifolia.— S.
oxybdon, Zabel {S. chamEedryfolia X media). Similar to S.

media, but branches angular: Ivs. narrower, follicles with the
- styles terminal and spieading. Garden hybrid.

—

S. Pdllasii,

G. Don=Sorbaria grandiflora.—S. palmdta. Pall. = Ulmaria
palmat.i. — S. palmata, Thunb. = Ulmaria pnrp\\vea.—S. pal-
mdta, Linn,= Ulmaria rubra.—S. parvifotia, Bertol. = S.

gracilis.— iS. reviresceiis, Zabel (S. expansa X Japonica). Me-
dium-sized shiiib. with obloug, coarsely serrate Ivs.. pubes-
cent on the veins beneath: fls. light to deep pink, in large
corymbs; bloominginsummer and usually again in fall. Garden
hybrid.— -S. ri&(7(*/(a,Nutt. = Physocarpus capitatus.— 5. rubra,

Zabel (S.ruberrima.Dipp. S. Douglasi X expansa). Uprightme-
dium-sized shrub, with oblong-lanceolate, coarsely serrate Ivs.

tomentose beneath, and deep pink fls. in ovate panicles. Gardi^n
hybrid.—.S. Schinabechii, Zabel (S.chamsedryfoliaX trilooata).

Medium-sized shrub, with arching branches: Ivs. ovate to ob-

long-ovate, doubly serrate, glabrous: fls- white, rather large,

in peduncled umbels: petals longer than stamens. Handsome
shrub, similarto S. Van Houttei. Garden hybrid.—S. sorbifolia,

Linn. = Sorbaria sorbifolia —.S'. TnholsHa, Lodd. = Sorbaria
sorbifolia.— .S. trifoUata. Linn. = Gillenia trifoliata.— A', tristis,

Zabel. Hybrid of unknown origin, similar to S. expansa, but
corymbs and the whitish piuk fls. smaller; sepals upright in

fr.— S. Ulmaria. Linn. ^ Ulmaria pentapetala.

—

S. vaccinii-

folia, D. Don (S. laxiHora, Lindl.). Shrub, to 2 ft., with arch-

ing branches: Ivs. long-petioled, ovate, crenately dentate, al-

most glabrous, %-lJ4 in. long: fls. whitish, in tomentose
corymbs, 1-3 in. across June. July. Himal. P.F.G. 2, p. 98.

F.S. 7, p. 190.— N. vaceiniifolia, Lodd.= S. gracilis.— S. vaceinii-

folia, Hort. = S. caneseens, brumalis, etc.— S. venusta, Hort.
= Ulmaria rubra, var. venusta.—5. venustula, Kuntli &
Bouehe = S. vaceiniifolia. ALFRED RehdeR.

SPIRAL FLAG. See Costus.

SPIRANTHES (name Greek; referring to the twisted

spikes). Orrhidiicew. Ladies' Tresses. A genus in-

cluding about 40 species dispersed throughout the tern-
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perate zone and extending south to Chile, all terrestrial

herbs, few of which have any horticultural value. Sojue
of the hardy species are advertised by dealers in native

plants and by collectors. Erect herbs with fleshy or tu-

berous roots: Ivs. mostly at the base or on the lower
part of the stem: raceme terminal, twisted: fls. spur-
less, small or medium-sized; sepals free or more or less

united at the top, or united with the petals into a hel-

met ; labellum sessile or clawed, concave, embracing
the column and spreading into a crisped, sometimes
lobed or toothed blade : pollinia 2, powdery.

A. Color of fls. scarlet.

color&ta, N. E. Br. {S. eolbrans, Hemsl. ). Lvs. ellip-

tic to elliptic-oblong, undulate, acute, 5-6 in. long: stem
2 ft. high: spilie 3 in. long: fls. and longer bracts scar-

let. April. Mexico. B.M. 1374 (as Neottia speciosa).

AA. Color of fls. white or whitish.

B. Fls. in S roics: lvs. persistent at the flowering time.

c6mua, Rich. Nodding Ladies' Tkesses. Lvs.
mostly basal, linear or linear -oblanceolate: stem 6-2.5

in. high, usually pubescent above, with 2-6 acuminate
bracts : fls. white or yellowish, fragrant, nodding or
spreading, in a spike 4-5 in. long; lateral sepals free,

the upper arching and connivent with the petals ; label-

lum oblong, rounded at the apex, crisp. Aug.-Oct.
Nova Scotia to Minn, and south to Pla. B.M. 1568 (as

Neottia cermia)- 5277. B.R. 10:823. B.B. 1:471. A.G.
13:467. V. 11:13.

Bomanzoifi^ua, Cham. & Schlecht. Lvs. linear to

linear-oblanceolate, 3-8 in. long: stem G-15 in. high,
leafy below: spike 2-4 in. long: fls. white or greenish,
ringent; sepals and petals broad at base, connivent into

a hood; labellum oblong, broad at the base, contracted
below and dilated at the apex, crisp. July, Aug. N.
Amer. B.B. 1:470. Ct.C. IL 16:465; 26:400.

latifdlia, Torr. Stem 4-10 in. high, glabrous or pu-
bescent, bearing 4-5 lanceolate or oblanceolate lvs. near
the base: fls. small; sepals and petals white, lateral

sepals free, narrowly lanceolate, the upper one some-
what united with the petals; labellum quadrate-oblong,
yellowish above, not contracted in the middle, wavy-
crisp, obtuse or truncate. June-Aug. New Brunswick
to Minn, and Va. B.B. 1:470.

BB. JFls. alternate, appearing in a single spiral row.

C. Lvs. present at the flowering time.

precox, Watson [S. graminea, var. Wdlteri, Gray).
Lvs. linear, 4-12 in. long, grass-like: stem 10-30 in.

high, glandular-pubescent above, leafy: spike 2-8 in.

long: fls. white or yellowish, spreading; lateral sepals
free, the upper one connivent with the petal, labellum
oblong, contracted above and dilated toward the apex.
July, Aug. N. Y. to Pla. and La. B.B. 1:471.

CO. Lvs. mostly withered at the flowering time.

simplex, Gray. Root a solitary oblong tuber: lvs.

basal, ovate to oblong, short, absent at the flowering
time: stem very slender, 5-9 in. high: spike about 1 in.

long: fls. white; labellum obovate-oblong, eroded and
crisp. Aug., Sept. Mass. to Md. B.B. 1:472. A.G. 13:466.

gracilis, Beck. Roots clustered: lvs. basal, obovate
to ovate-lanceolate, petioled, mostly dying before the
flowering time: stem 8-18 in. high, bearing a slender,
many-fld., 1-sided or twisted spike: fls. white, fragrant;
sepals longer than the labellum, the lateral ones free;
labellum oblong, dilated in front, crenulate or wavy-
crisp, thick and green in the middle. Aug.-Oct. East-
ern N. Amer. B.B. 1:472. A.G. 13:466.

Heinrich Hasselbring.
SPIEODfiLA. Consult Lemna.

SPLEENWOKT, Asplenixim.

SP6NDIAS. See page 1864.

SPONGE THEE. Acacia Farnesiana. S., Vegeta-
ble. Lnffa.

SPRAGUEA (after Isaac Sprague, of Cambridge,
Mass., botanical artist, collaborator of Asa Gray).
Portulacclcea!. Probably only a single species, a bien-

nial herb 2-12 in. high, with mostly radical, spatulate,
fleshy leaves and ephemeral flowers in dense, scorpioid
spikes, umbellately clustered on scape-like peduncles:
sepals 2; petals 4; stamens 3: capsule 2-valved; seeds
8-10, black, shiny.

umbellata, Torr. May be treated as an annual. Fls.
white, tinged with rose, in late summer. Sierra Nevada,
at 3,000-10,000 ft. altitude, from the Yosemite valley to
the British boundary, usually in sandy dry soils. B.M.
5143. — Var. caudiciJera, Gray, is a subalpine form in
which the caudex-like branches extend for a year or
more (the leaves below dying away) and are at length
terminated by scapes an inch or so in length. De-
sirable for rockwork and edgings. p_ -^

^ Barclay.

SPRAYING (see Pomology), the art of protecting cul-
tivated plants from insect enemies and vegetable para-
sites by covering them with a spray which shall have a
toxic or physically injurious effect upon the animal or
vegetable organism.
Historical Sketch. — The history of spraying is inter-

esting. The story of its progress in America differs in
details from the history of its development in Europe.
The main features in each country are quite similar.
In both places insect enemies made the first draft on
the ingenuity of man in devising methods by which to
hold them in check. Vegetable parasites were studied
afterwards. It is a curious fact that, in the case of both
insects and fungi, in America, some of the most inju-
rious forms came from Europe and were the means of
directing attention to wholesale methods of destroying
them. Some of these enemies, comparatively harmless
in their native home, like the currant worm and codlin-
moth, have done more to forward spraying methods in

the United States than anything else.

The first insecticides used in America, as well as in
Europe, were not of a poisonous nature. They were
substances which had an injurious effect on the body
of the insect. These were of two kinds mainly: in-
fusions which were astringent, and caustic substances
which burned the tissues. Tobacco water and alka-
line washes have been used for many years. One
of the first poisons to be used was white hellebore.
The employment of arsenical poisons may be said to
belong to America, and even at the present time has small
place in the economy of fruit - growing in Europe.
The widespread use of arsenical poisons is largely due
to the influence of the incursion of the potato bug. We

^

2370. Apple cluster ready for the spray.

The blossoms have not yet opened.

have no reliable records which give us the exact
date of the first use of Paris greeu. It probably oc-

curred about 1865 or 1866. However, towards 1870 Paris
green was used quite generally throughout the western
region where the potato bug first appeared. At this
time it was applied almost exclusively in the dry form
diluted with gypsum or flour. From potato to cotton,
tobacco and finally to fruit trees, is the development
of this poison for destroying leaf-eating insects. So
far as records are available, it appears that fruit trees
were first sprayed with Paris green between 1873 and
1875. Among pioneer sprayers, we should mention the
names of Dr. C. V. Riley, United States entomologist;
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2371.

Splint broom
for applying
spray.

An early de-
vice.

LeBarron, state entomologist of Illinois; William Saun-
ders, London, Ontario, Can.; J. S. Woodward, Lock-
port, N. Y.; T. G. Yeomans & Sons, Walworth, N. Y.

;

Professor A. J. Cook, Agricultural College, Mich.
Following Paris green came London purple, and then

white arsenic. Since that time many different forms of

arsenical poisons have been compounded,
offered to the public and frequently used.
London purple has now been largely
dropped by fruit-growers, owing to its

variable quality. White arsenic, used in

combination with soda and "with lime,
forms at the pi-esent time reliable and
widely used insecticides.
While sucking insects were instrumental

in bringing about the invention of many
formula?, it has only been within the last

twenty-five years that au effective method
has been devised for their treatment. Al-
though kerosene has been recommended
and used to some extent for thirty-five or
more years, it was not until Cook recom-
mended kerosene in the form of a soap
and water emulsion that a desirable, eas-
ily prepared oily insecticide was found.
About the same time, Dr. Riley, with Mr.
Hubbard, of the Department of Agricul-
ture at Washington, recommended the use
of what is now known as the Riley-Hub-
bard formula.
The potato bug invasion and the dis-

covery of the efficacy of Paris green in de-
stroying leaf-eating insects did a great
deal to stimulate spraying, but due credit

should be given plant pathologists for

tracing the life-histories of many fungi
destructive to cultivated plants.

JFungicides. — 'Ea,r\y in the eighties dis-

eases of grape-vines threatened the ex-

tinction of French vineyards. The situa-

tion engaged the attention of French investigators.

Notable among them were Professor A. Millardet and
his co-workers of the Academy of Science, Bordeaux,
France. He, with others, discovered partly by acci-

dent and partly by experiment that solutions of cop-
per prevented the development of downy mildew.
After much experimentation, "bouiUie Bordellaise" was
found to be effective in preventing the growth of downy
mildew and other plant parasites infesting the grape in

that region. The announcement was definitely made in

1885. The following year the European formula for

Bordeaux mixture was published in several places in

the United States, and immediately there commenced an
unparalleled period of activity in economic vegetable
pathology. The establishment of the U. S. experiment
stations gave added impetus to the movement. The
rapidity of the spread of spraying knowledge among
fruit-growers is remarkable. Ten years ago it was an
unknown art by the rank and file. To-day agricultural
clubs and granges purchase their spraying materials
by the car-load direct from the manu-
facturer. The American farmer leads
his fellow-workers in all parts of the
world in the practice of spraying. Al-
though Bordeaux mixture was dis-

covered in Europe, its application has
been made practicable by American
inventions.
The Principles of Spraying. —

A

spray may be effective (a) by hitting
the enemy, ( & ) by placing poison before
the depredator, and (c) by protecting
the plant with a covering unfavorable
to the growth of the pest. The cau-
tious farmer insures his crop against
injury by insect or vegetable para-
site by spraying. The fruit-grower
asks, "Do I need to spray this year?
My trees are not blossoming." Cer-
tainly, we answer, spray to protect
the foliage from possible injury by in-
sect or fungous disease. Healthy foli-

age is essential to the production of

health and vigor and fruit-buds. Spray this year for
next year's crop.

Insecticides kilt by contact or by means of a poisonous
principle; their efficiency depends largely on the time
and thoroughness of the application. If applied too soon
they may be dissipated before the insects appear; if

applied late the injury is only partly prevented, because
insects feed less voraciously and are harder to kill as
they approach maturity in the larval stage. With the
vegetable parasite the case is not essentially different.

The tree is covered with a thin coating which destroys

2373. Knapsack pump.

spores of fungi resting there and prevents other spores
from germinating. Fig. 2370 shows the stage of develop-
ment of fruit-bud cailingfor Bordeaux mixture and Paris
green. The keynote to success is thoroughness. Hasty
sprinklings are worse than useless ; they discourage and
disappoint the beginner. Pull protection is not afforded
unless each leaf, twig and branch has been covered. Time
is thenext most important factor bearing on success. The
early spray is most effective. This applies particularly
to the treatment of fungous diseases. Spray before the
buds open. Get ahead of the enemy.
Spraying Machinery. — Bordenu^ mixture was first

applied with a broom (Fig. 2371); now there are not a
few steam sprayers in use. Poison distributors were first

made in America for the protection of cotton, potato
and tobacco. There are five general types of pumps:
(1) The hand portable pump, often attached to a pail or
other small reservoir, suitable for limited garden areas.

(2) The knapsack pump is carried on a man's back and
operated by the carrier. The tank is made of copper,
holds five gallons and is fitted with a neat pump which
may be operated with one hand while the nozzle is di-

rected with the other. Excellent for spraying small vine-
yards and vegetable gardens. (3) A barrel pump: a
strong force pump fitted to a kerosene barrel or larger
tank, suitable for spraying orchard areas up to 15 acres in
extent; may be mounted on a cart, wagon, or stoneboat,
depending on the character of the ground and size of

trees. (4) A Gear-sprayer; beingatank
provided with a pump and mounted on
wheels. The pump is operated by power
borrowed from the wheels as they
revolve, and transferred by means
of chain and sprockets. Suitable for
vineyards and low -growing plants,

which may be satisfactorily covered
bj^ the spray as the machine moves
along. For this reason it is not adapted
to orchard work. (5) The power
sprayer; power being furnished by
stt'ain. gasoline, or compressed air.

When the trees are large and the or-

chard over fifteen acres in extent, a
power sprayer will usually pay. Some
of these various types of machinery
are shown in Figs. 2372-2379.
The essentials of a good pump are

(1) durability: secured by having brass
working parts (copper compounds cor-

rode iron); (2) strength: obtained by

2372. A bucket pump. a good -sized cylinder, substantial
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valves, wall and piston; (3) easily operated: found in

a pump with long handle. lar!J:e air -chamber and
smoothly finished working parts; (4) compactness: se-

cured by placing the cylinder so that it is inclosed by
the tank, preventing top-heaviness and facilitating the

movement of the pump in the orchard. A barrel or

tank pump should be strong enough to feed two leads

of hose and throw a good spray from four nozzles.

Nearly all spray mixtures require occasional stirrings

to prevent settling and insure uniformity. An agitator

is a necessary part of the pump's equipment.
Special Devices. — One of these is for the making and

applying mechanically emulsified definite proportions

of water and kerosene. The liquids are placed in two
separate vessels, each of which is supplied with a

pump. The apparatus has a gauge attached which
enables the operator to set it for 5, 10, 15 or 20 per cent

of kerosene, as the case may be, As the kerosene and
water are forced through the pump and nozzles they

ai-e thoroughly emulsified. This type of pump is not yet

perfected, but marks a distinct step in advance and fills

an important place iu the treatment of scale and other
sucking insects. For special devices, consult experi-

ment station bulletins.

JYoszIes. — The nozzles of twelve or fifteen years ago
were crude affairs when compared with those now in

use. They usually discharged the liquid in a solid stream,
or a coarse spray formed by passing through a sieve-like

diaphragm. These are now obsolete. Several types of

nozzles are on the market. They all aim at economy
and efficiency. A nozzle producing a fine misty spray
(much to be desired) uses a minimum amount of liquid,

but the spray cannot be projected effectively more than
sis or seven feet from the nozzle. A coarse spraj' can
he thrown much farther, but drenches rather than
sprays the tree and naturally uses a large quantity of

liquid. For small trees and bush fruits the Vermorel
(Fig. 2380), or fine spray type, is best, while for old
orchards and park work, nozzles of the McGowan and
Bordeaux style (Fig. 2381) are most satisfactory. It is

now a common practice to attach two (or even more)
nozzles to one discharge (Figs. 2880, 2381).

peuch or pimn trees unless considerable lime is added. For
insects that chew.

Arsenites of Lime and Soda. — These are cheap, the
amount of arsenic is under perfect control and it does not
burn the foliage. For chewing insects.
Arsenlte of lime is made by boiling 1 pound white arsenic in

2 to 4 quarts water imtil it is dissolved, then iise this arsenic
solution to slake 2 pounds good lime, adding water it' necessary
to slake it; when slaked, add water enough to make 2 gallons
of this stock mixture. Also prepared by boiling together, for
30 or 40 minutes, 1 pound white arsenic and '.i pounds lime
putty by weight in 2 gallons of water; when dissolved it must
be measured so that the arsenic may be aiiplied with accuracy.
Keep in a tight vessel and use as desired. Thoroughly stir be-

fore using. For most insects one quart to 40 gallons will be
sufficient. Arsenite of lime is inscduble in water and will not
injure the foliage of any orcliard fruit at this strength. Tliis

insecticide is growing iu popularity. Some green dye stuff may
be mixed with it to prevent the ever-present danger of mistak-
ing it for some other material.
Arsenite of soda: The arsenic (1 lb.) may also be boiled with

4 pounds of sal-soda crystals in 2 gallons water until dissolved,

and this solution used in the same manner (with Hme). Tlie

arsenite of lirae is cheaper, and either can be xised with Bor-
deaux mixture the same as Paris green. Wlien used with
water, howe^^er, it will be safer to put in some freshly slaked
lime. jNIore expensive than arsenite of lime, but thought by
some orchardists to be more effective.

Other Arsenites.— Gjtc/i arsenoid and Paragrene are more
bulky and finer than Paris green, and when of good quality
they are jiist as effectual and require less agitation. Arsenate
of lead can be applied in large quantities without injury to

the foliage, hence it is very useful against beetles and similar

insects that are hard to poison: it also adheres to the foliage

a long time.

NoHMAL OR 1.6 Per Cent Bordeaux Mixture.
Copper sulfate (blue vitriol) 6 pounds
Quicklime (good stone lime) 4 pounds
Water 50 gallons

For peaches and Japanese plums, an extra amount of lime
should be added, and more water (00 or 70 gallons) should be
used.

Six pounds of sulfate of copper dissolved in .')0 gallons of

water, when applied at the proper time, will prevent the growth
of fungi. However, if applied in this form, the solution will

burn the foliage. Four pounds of quicklime in poxinds of cop-

per will neutralize the caustic action. When sulfate of copper

2374, A garden barrel pump. 2375. An orchard barrel pump. 2376, Vineyard power sprayer.

FORMULAS.

(The commoner mixtures- excluding resin washes.)

Paris Green.
Paris green 1 pound
Water 100-300 gallous

If this mixture is to be used upon fruit trees, 1 pound of
quicklime should be added. Repeated applications will injure
foliage of most trees unless the lime is used. Paris green and
Boi'deaux mixture can be applied together with perfect safety.

Use at the rate of 4 to 8 ounces of the arsenite to 50 gallons of
the mixture. The action of neither is weakened, and the Paris
green loses its caustic properties. For insects that chew.

LoxDOX Purple.—This is used in the same proportion as
Paris green, but as it is more caustic it should be applied with
two or three times its weight of lime, or with the Bordeaux
mixture. The composition of London purple is variable, and
unless good reasons exist for supposing that it contains as
much arsenic as Paris green, use the latter poison. Unsafe on

and lime are added in this proportion, the compound is Bor-
deaux uiixture. Potatoes demand full strength. Diluted Bor-
deaux mixture is effective against certain mildews and fruit
diseases.
Weighing of copper and lime at time of mixing is very inconve-

nient. Bordeaux mixture is best when used within a few hours
after being mixed. Therefore a stock mixture of Bordeaux is

impracticable. It is, however, practicable to have stock prepa-
rations of sulfate of copper and of lime ready for mixing when
required.
The lime should be "slaked" in a barrel or box with sufficient

water to prevent burning, but not enough to smother. Impor-
tant. When slaked must always be covered with water to ex-

clude the air. In this manner lime can be kept all siimmer
unimpaired.
One gallon of water will hold in solution, all summer,

3 pounds of copper sulfate. To accomplish this the sulfate
should be suspended at the surface of the water in a bag. The
water most loaded with copper will sink to the bottom, and the
water least loaded will rise to the surface. If .50 pounds of sul-

fate are suspended iu 25 gallous of water on ;in evening, each
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gallon of water will, when stirred the next morning, hold two
pounds of sulfate.
Three gallons of this solution put in the spray barrel equal

six pounds of copper. Now fill the spray barrel half full
of water before adding any lime. This is important, for if

the lime is added to so strong a solution of sulfate of copper,
a curdling process will follow. Stir the water in the lime

>>v, — 6

, I Ji^-^ .

2377. Square tower, giving more working space for the
nozzle-men than the conical form.

barrel so as to make a dilute milk of lime, but never allow
it to be dense enough to be of a creamy thickness. If iu
the latter condition, lumps of lime will clog the spray noz-
zle. Continue to add to the mixture this milk of lime so long
as drops of ferroeyanide of potassium {yellow piiissiate of
potash) continue to change from yellow toabrownfolor. When
no change of color is shown, add another pail of milk of lime
to make the necessary amount of lime a sure thing. A small
excess of lime does no harm. The barrel can now be filled

with water, and the Bordeaux mixture is ready for use.
The preparation of ferroeyanide of potassium for this test

may be explained. As bought at the dmg store, it is a yellow
crystal and is easily soluble in water. Ten cents' worth will
do for a season's spraying of an average orchard. It should
be a full saturation; that i-s,nse only enough water to dissolve
all the crystals. The cork should be notched or a quill inserted
so that the contents will eome out in drops. A drop will give
as reliable a test as a spoonful. The bottle should be marked
" Poison." Dip out a little of the Bordeaux mixture in a cup or
saucer, and drop the ferroeyanide on it. So long as the drops
turn yellow or brown on striking the mixture, the mixture has
not received enough lime.

Ammoniacal Copper Carbonate.

Copper carbonate 5 ounces
Ammonia (26° Beanm6) 3 pints
Water 45 gallons

Make a paste of the copper carbonate with a little water.
Dilute the ammonia with 7 or 8 volumes of water. Add the
paste to the diluted ammonia and stir until dissolved. Add
enough water to make 45 gallons. Allow it to settle and use
only the clear blue liquid. This mixture loses strength on
standing. For fungous diseases.

^ '»/

2379. Power sprayer, using steam.

Copper Sulfate Solution,

Copper sulfate 1 pound
Water 15-25 gallons

Dissolve the copper sulfate in the water, when it is ready for
use. This should never be applied to foliage but must be used
before the buds break. For peaches and nectarines, use 25 gal-

2378. Orchard pump with conical tower rig.

Ions of water. For fungous diseases, but now largely sup-
planted by the Bordeaux mixture. A much weaker solution
has been recommended for trees in leaf.

Iron Sctlfate and Sulfuric Acid Solution.

Water (hot) 100 parts
Irtm sulfate, as much as the water will dissolve.

Sulfuric acid (commercial) 1 part

The solutiou should be prepared before using. Add the acid

to the crystals, and then pour on the water. Sometimes recom-
mended for grape anthracnose. the dormant vines being treated

by means of sponges or brushes, but it should be applied with
caution.

Potassium Sulfide Solution.

Potassium sulfide (liver of sulfur) M-1 ounce
Water .' 1 gallon.

This preparation loses its strength upon standing, and should
therefore be made immediately before using. Particularly

valuable for surface mildews.

Hellebore.

Fresh white hellebore 1 ounce
Water 3 gallons

Apply when thoroughly mixed. This poison is not so ener-

getic as the arsenites, and may be used a short time before the
sprayed parts mature. For insects that chew.

Kerosene Emulsion.

Hard soap K pound
Boiling soft water 1 gallon

Kerosene 2 gallons

Dissolve the soap in the water, add the kerosene, and churn
with a pump for 5 to 10 minutes. Dilute 4 to 25 times before

applying. Use strong emulsion for all scale insects. For such
insects as plant lice, mealy luigs, red spider, thrips, weaker
preparations will prove effective. Cabbage worms, currant

worms and all insects which have soft bodies, can also be suc-

cessfully treated. It is advisable to make the emulsion shortly

before it is used.
Kerosene and water (suggested for San Jose scale) may be

used in all cases where kerosene emulsion is mentioned. Di-

lute to the strength recommeuded in each particular case. It

must be applied with a pump having a kerosene attachment.

Tobacco Water.—This infusion maybe prepared by placing

tobacco stems in a water-tight vessel, and then covering tliem

witii hot water. Allow to stand several hours, dilute the liquor

from 3 to 5 times, and apply. For soft-bodied insects.

A special mixture is recommended by Corbett. in BuU. 70, Exp.

Sta., W. Va., who reports a trial of Bordeaux mixture, arsenic

and kerosene in combination as ba\'ing proved "gratifying far

beyond our most sanguine expectations." "This combination

was rendered possible by using the kerosene in the oil tank

of a kerowater pump and placing tlie Bordeaux and arsenic in

the barrel in the ordinary manner." For apple aphis, eating

insects and fungous diseases.
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Literature, — To say that the literature of spraying
is voluminous would but faintly describe the situation.

Hardly an experiment station in the United States has
failed to publish two or three times on this siibject.

Many of them issue annual "spray calenders." The
Divisions of Vegetable l^athologj' and Entomology.
Department of Agriculture. Wasliington, D. C, have
added a great number of bulletins to the general col-

lection. One of the first American books, "Fungous
Diseases," 1880, was written by F. Lamson Scribner,
then of the Division of Veg. Pathology, Washington.
Soon after appeared "Insects and Insecticides," and
"Fungi and Fungicides," both by Clarence M. Weed.
The most notable book which has appeared and the
only complete monograph of spraying in existence was
published in 1890, the author being E. G. Lodeman, then
instructor in horticulture at Cornell University. Of the
experiment stations aside from Washington, prominent
in reporting field work, New York (Geneva and Cornell),
Michigan, Delaware, California, Massachusetts and Ver-
mont should be named, although many others have done
well. Spraying, though not an American invention, is

now distinctly an American practice by adoption and
adaptation. John Craig.

SPEEKELIA (.J. H. von Sprekelsen, of Hamburg, who
sent the plants to Linnaeus). AmaryUid&ceo!. Jaco-
bean Lily. A single species from Mexico, a half-hardy
bulbous plant with linear, strap-shaped leaves and a
hollow cylindrical scape bearing one large showy flower.

Perianth strongly declined, tube none; segments nearly
equal, the posterior ascending, the inferior concave and
enclosing the stamens and ovary: bracts only one,
spathe-like: stamens attached at the base of the peri-

anth-segments, and somewhat shorter than the segment
by which they are enclosed, having a few small scales

at the base of the filaments: ovary 3-Ioouled: style long,
slender: seeds compressed ovate or orbicular, black.

{ormosissima, Herb. (Amaryllis forinosissima, Linn.).
Fls. red. B.M. 47. — Var. glauca has somewhat paler and
smaller fls. and glaucous Ivs. B.R. 27:10. For culture,
see Amarijllis. p. -^y. Bakclay.

SPRING BEAUTY. Claytonia.

SPROUTING LEAF.
phyllum.

Catalogue name for Sryo-

SPEUCE. SeePicea. Norway S. is P. excelsa. Sitka
1. is P. SitcJiensis. Tldeland S. is P. Sitchensi.i.
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SPURGE. Consult Kuphorhla.

SPURGE, MOUNTAIN. Pacliysandra prociimbens.

SPURGE NETTLE. Jolropha.

SPUREY {Spergula arvensis, which see) has long
been grown in Germany, France, Holland and Belgium,
where its value as a soil renovator and as a forage crop

23S0. A Y-fixture with Vermorel nozzles.

A leather shield is shown, for protecting the hands from
the drip.

108

2381. A Y-iixture with Boiaeaux brand of nozzle.

was early recognized. It is an annual, and when sown
in the spring matures seed in from ten to twelve weeks
from time of sowing. This plant possesses special value
as a renovator for sandy soils. It has long been used by
the farmers of Holland to hold in place the shifting
sands along the seashore. So well adapted is it to sand
that it has been termed "the clover of sandy lands." It

is- not recommended for tlie American farmer except
where the soil is so poor that other plants fail. In such
circumstances it may be used as a cover-crop to plow
under. The seed may be sown any time from April to
August, but in orchards it had better be sown in July.
Sow at the rate of six quarts per acre. The seed being
small, it should be lightly harrowed in upon a well-
fitted soil. It is very persistent in the piroduction of
seed, and upon fertile soils it will maintain itself for
several years unless thorough cultiA^ation is given.
Where soils are in fair condition and other crops will

grow, it is doubtful if Spurry has any place. Some-
times written Spurrey.

A. Clinton.

SQUASH (Plate XXXVII) is a name adapted from an
American Indian word, and is applied in an indefinite

way to various plants of the genus Cucurbita. The
application of the name does not conform to the specific

lines of the plants. What are called summer Squashes
are mostly varieties of Cucurbita Pepo. The winter
Squashes are either C. maxima or C. moscliata, chiefly

the former. If the name Squash belongs to one species
more than to another, this species is probably C.
maxima. See Cucurhita, particularly the note on p. 410.

The pictures show some of the forms of these species.

Plate XXXVII is the Hubbard Squash, Cucurbita
maxitna. Fig. 2382 is the Winter or Canada Crookneck,
one of the forms of C. moscliata. Figs. 238.3-88 are

forms of the multifarious Cuctirljita Pepo. Fig. 2388
shows the Vegetable Marrow, much prized in England.
Squashes and pumpkins are very easy plants to grow,

provided they are given a warm and quick soil. They
are long-season plants, and therefore in the North they
are very likely to be caught by frosts before the full

crop has matured, unless the plants are started early

and make a rapid and continuous growth early in the
season. In hard, rough clay lands the plants do not
get a foothold early enough to allow them to mature the

crop. On such lands it is impossible, also, to plant
the seeds early. As a consequence, nearly all Squashes
are grown on soils of a loose and relatively light

character. Sandy lands or sandy loams are preferred.
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On very rich bottom lands the plants often thrive
remarkably well, but there is danger that the plants
may run too much to vine, particularly true when the
soil has too much available nitrogen. In order that the

2382. Winter or Canada Crookneck Squash— Cucurbita

moschata.

plants shall start quickly, it is necessary that the soil

be in excellent tilth. It is customary, with many large
growers, to apply a little commercial fertilizer to the
hills in order to give the plants a start. A fertilizer

somewhat strong in nitrogen may answer this purpose
very well; but care must be taken not to use nitrogen
too late in the season, else the plants will continue to

grow over-vigorously rather than to set fruit.

Cultural groups of Squashes are of two general kinds,
the bush varieties and the long-running varieties. The
bush varieties are usually early. The vines run very
little, or not at all. The various summer Squashes
belong to this category, and most of them are varieties

of Cucurbita Pepo. The hills of bush varieties are
usually planted as close together as 4x4 feet. On high-
priced land they are often planted 3x4 feet. The long-
running varieties comprise the fall and winter types;
and to this category may also be referred, for cultural
purposes, the common field pumpkins. There is much
difference between the varieties as to length of vine.

On strong soils, some varieties will run 15-20 feet, and
sometimes even more. These varieties are planted
from 8-12 feet apart each way. Sometimes they are
planted in corn fields, and they are allowed to occupy
the ground after tillage for the corn is completed.
For general field conditions, the seeds of Squashes

2383. Summer Crookneck Squash—Cucurbita Pepo form.

are usually planted in hills where the plants are to
stand. If the land is mellow and rich, these hills are
nothing more than a bit of ground 12-18 inches across,
which has been freshly hoed or spaded and leveled off.

On this hill, from six to ten seeds are dropped, and they
are covered an inch or less in depth. In order to pro-
vide the seeds with moisture, the earth is usually
firmed with the hoe. When the very best results are
desired, particularly for the home garden, hills may be
prepared by digging out a bushel of soil and filling the
place with rich earth and fine manure. It is expected
that not more than three to five of the plants will fiually

be left to each hill ; but there are many contingencies to

be considered. The young plants may be taken off by
cutworms or by other insects, or they may be caught by
frost.

If it is necessary to start the plants in advance of the
season, the seeds may be planted in pots or boxes in a
forcing-house or hotbed about three weeks before it is

time to set them in the field. If the seeds are started
much earlier than this, the phants are likely to get too
large and to become stunted. When set in the field, the

SQUASH

roots should fill the pot or box so that the earth is held
in a compact ball, and the plant should be fresh, green
and stocky. Plants that become stunted and develop
one or two flowers when they are in the box are usually
of little use. Sometimes seeds are planted directly in
the field in forcing hills, and when the plants are es-
tablished and the season is settled the protecting box is
removed and the plants stand in their permanent posi-
tions.

A good Squash vine should produce two or three first-
class fruits; if, however, one flower sets very early in
the season, the vine may devote most of its energies
to the perfection of that single fruit and not set many
others, or may set them too late in the season to allow
them to mature. If it is desired, therefore, that the
plants shall produce more than one fruit, it is advisable
to pick off the first fruit, providing it sets long in ad-
vance of the appearance of other pistillate flowers. These
remarks apply particularly to winter squashes in north-
ern regions. With small varieties and under best condi-
tions, as many as a half-dozen fruits may be got from
a single vine, and in some cases this number may be
exceeded. Squash vines tend to root at the joints; but
under general conditions this should be prevented, be-

2384, Summer Bergen Squash, a form of Cucurbita Pepo.

cause it tends to prolong the growing season of the
vine. It is usually well, therefore, to lift the joints oc-
casionally when the hoeing is done, although the vine
should not be moved or disturbed. This precaution ap-
plies particularly in the short-season climates of the
North, where every effort must be made to enable the
plant to set its fruit early in the season and to complete
its growth before fall.

There are several enemies and diseases of the Squash.
Perhaps the most serious is the striped cucumber beetle,

which destroys the tender young plants. This insect
is destroyed with the arsenites; but since it works on
the under sides of the leaves as well as on the upper,
it is difficult to make the application in such way as to

afford a complete protection. The insects also are likely
to appear in great numbers and to ruin the plants even
whilst they are getting their fill of arsenic. If the
beetles are abundant in the neighborhood, it is best to

start a few plants very early and to plant them about

2385. The Pineapple Summer Squash, one of the Scallop or

Pattypan type—Cucurbita Pepo.

the field in order to attract the early crop of bugs,
thereby making it possible to destroy them. From these
early plants the bugs may be hand-picked, or they may
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be killed with very heavy applications of arsenites,—
applications so strong that they may even injure the

plants. Sometimes the hills of Squashes are covered
with wire gauze or mosquito netting that is held above
the earth by means of hoops stuck into the ground.
This affords a good protection from insects that arrive

from the outside, providing the edges are thoroughly
covered with earth so that the insects cannot crawl
under; but if the insects should come from the ground
beneath the covers they will destroy the plants, not be-

ing able to escape. The Squash bug or stink bug may
be handled in the same way as the striped cucumber
beetle. This insect, however, remains throughout the
season and, in many cases, it is necessary to resort

to hand-picking. The insects delight to crawl under
chips or pieces of board at night, and this fact may be
Utilized in catching them. The mildews of Squashes
may be kept in check with more or less certainty by
the use of Bordeaux mixture or amraoniacal carbonate
of copper.
The varieties of pumpkins and Squashes are numer-

ous, and it is difficult to keep them pure if various
kinds are grown together. However, the true Squashes
{Gucurbita maxima) do not hybridize with the true
pumpkin species (Cucurbita Pepo). There need be no
fear, therefore, of mixing between the Crookneck or
Scallop Squashes and the varieties of Hubbard or Mar-

2386. Connecticut or Common Field Pumpkin—
Cucurbita Pepo.

row types. The summer or bush Squashes are of three
general classes: the Crooknecks, the Scallop or Patty-
pan varieties, and the Pineapple or oblong-conical va-

rieties. All these are forms of C. Pepo. The fall and
winter varieties may be thrown into several groups : the
true field pumpkin, of which the Connecticut Field is

the leading representative, being the one that is com-
monly used for stock and for pies; the Canada Crook-
neck or Cushaw types, which are varieties of C. mos-
cliata; the Marrow and Marblehead types, which are the
leading winter Squashes and are varieties of the C.
maxima; the Turban Squashes, which have a "Squash
within a Squash " and are also varieties of C. maxima.
The mammoth pumpkins or Squashes which are some-
times grown for exhibition and which may weigh two or
three hundred pounds, are forms of C. maxima.
Thoroughly sound and mature Squashes can be kept

until the holidays, and even longer, if stored in a
room that is heated to 20° above freezing. If the
Squashes are not carefully handled the inside of the
fruit is likely to crack. Squashes that have been shipped
by rail seldom keep well. The philosophy of keeping a
winter Squash is to prevent the access of germs (avoid
all bruises and cracks and allow the end of the stem to
dry up), and then to keep the air dry and fairly warm.
The fruits are usually stored on shelves in a heated shed
or outhouse. The following advice is given for this occa-
sion by W. W. Rawson: "Cut the Squashes just before
they are thoroughly ripe. Be careful not to start the stem
in the Squash. Lay them on the ground one deep and let

2387. The Negro Squash.
One of the warty forms of

Cucurbita Fepo.

them dry in the sun two or three days l)eforo bringing
to the building. Handle very carefully when putting in,

and be sure that the wagon in whicli they are carried has
springs. Put them two deep on shelves in a building.
This should be done on a cool, dry day. If the weather
continues cool and dry,
keep them well aired by
day; but if damp weather
comes build a small fire in

the stove in order to dry
outthe green stems. Keep
the temperature about 50°,

and air well in dry
weather. The Squashes
may need picking over
about Christmas if put in
the building about October
1; handle very carefully
when picking over. Fifty
tons can be kept in a single
building with a small fire.

Do not let them freeze, but
if temperature goes down
to 40° at times it will do no
harm: nor should it be allowed to go as high as 70°.
The Hubbard Squash keeps best and longest and does
not shrink in weight as much as other kinds; but any
of them will shrink 20 per cent if kept until January 1."

L. H. B.

SQUASH, GUINEA, or EGGPLANT. See Soiauum
Melongena and JEJggplant.

SQUAW BEEEY. Mitcliella repevs.

SQUILL. For the garden Squill, see Scilla. For the
medicinal Squill, see Lfrginea.

SQUIREEL COEN. Dicentra Ganademis.

SQUIRTING CUCUMBEE. Eeballium. Elaterium.

STACHYS (from an old Greek name applied 'by Dios-
corides to another group of plants, coming from the
word for spike). Labidtw. Woundwort. A genus of
perhaps 150 species distributed mainly in temperate
countries: perennial or annual herbs, rarely shrubby,
with opposite simple, entire or dentate leaves and
mostly small flowers, ranging from purple, red, pale
yellow to white, sessile or short-pediceled, in axillary
whorls or terminal dense spikes : calyx 5-dentate, teeth
equal or the posterior larger; corolla-tube cylindrical,
2-lipped, the posterior usually villous, concave or forni-

cate, rarely somewhat flat; stamens 4, didynamous, the
anterior longer, ascending under the tipper lip and very
little exserted, often deflexed after anthesis. Very few
of the species are cultivated, although there are several
with showy spikes. They are usually fottnd in moist or
even wet places when growing wild. A tuber-bearing
species [S. Sieboldi) has lately come into notice as a
kitchen-garden plant.

2388. Vegetable Marrow—Cucurbita Pepo.

A. Plants grown for the showy spikes of fls. or for

foliage.

B. Corolla-tube twice or more exceeding the calyx.

Betdnica, Benth. {Betdnica officinAHs, Linn.). Bet-
ONY. A hardy perennial herb 1-3 ft. high ; lower
leaves long petioled, ovate-oblong, crenate, obtuse, cor-
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date at the base, 3-6 in. long; upper leaves distant, ses-

sile, oblong-lanceolate, acute: tls. purple, in a dense,
terminal spike. July. Eu., Asia Minor. — Rarely found
as an escape in this country, and once cult, for use in

domestic medicine. Useful for ornament, and now ad-

vertised for that purpose.

longiidlia, Benth. [Betdyiica orientdlis, Linn.). A
hardy perennial herb about 1 ft. high, densely villous

.

lower Ivs. petioled, oblong-lanceolate, obtuse, crenate^

deeply cordate at the base, 4-6 in. long; the upper Ivs.

similar in shape but sessile, those of the inflorescence

bract-like: fis. reddish purple to pink, in a cylindrical,

somewhat interrupted spike about K ft. long. July.
Caucasus.

2389. Tuber of Stachys Sieboldi (X %).

grandiSldra, Benth. (Betdnica rosea, Hort. ). A hardy
perennial about 1 ft. high: lower Ivs. broadly ovate, ob-
tuse creuate, long-petioled, base broadly heart-shaped;
the upper gradually smaller, nearly similar and sessile,

the uppermost bract-like: fls. violet, large and showy,
the curving tube about 1 in. long and three or four
times surpassing the calyx, in 2-3 distinct whorls of 10-

20 fls. each. Asia Minor, etc. B.M. 700.

coccinea, Jacq. One to 2 ft., slender, soft-pubescent:
Ivs. ovate-lanceolate, cordate at base or somewhat del-

toid, obtuse, crenate: fls. scarlet-red, the narrow tube
much exceeding the calyx, pediceled, in an interrupted
spike, blooming in succession. Western Texas to Ariz.
B.M. 666. -Showy.

EB. Corolla-tube little exeeeclimj the calyx.

c. Herbage green.

ftspera, Michx. Erect, usually strict, 3-4 ft. high, the
stem retrorsely hairy on l*ie angles: Ivs. oblong-ovate
to oblong-lanceolate, mostly acuminate, serrate, petio-

late: corolla small, glabrous, pale red or purple, in an
interrupted spike. Wet places, Ontario and Minnesota
to the Gulf. — Has been offered by dealers in native
plants.

cc. Herbage white-woolly.

lan^ta, Jacq. Woolly Woundwort. A hardy per-
ennial 1-152 ft. high, white-woolly throughout: Ivs. ob-

long-elliptical, the upper smaller, the uppermost much
shorter and whorled : fls. small, purple, in dense 30- or
more fld. whorls in interrupted spikes. Caucasus to

Persia.— Often grown as a bedding plant. Valuable for

its very white herbage.

AA. Plants grown for edible subterranean tubers.

Sieboldi, Miq. {S. affinis, Bunge, not Fresenius. <S.

tuberlfera, Naud.). Chorogi. Chinese or Japanese
Artjchoke. Knotroot. Crosnes du Japan. Fig. 2389.

Erect, hairy mint-like jilant, growing 10-18 in. tall: Ivs.

ovate to deltoid-ovate to ovate-lanceolate, cordate at

base, obtuse-dentate, stalked : fls. small, whitish or

light red, in a small spike: tubers (Fig. 2389) 2-3 in.

long, slender, nodose, white, produced in great numbers
just under the surface of the ground. China, Japan.
G.C. HI. 3:13. -Sent to France in 1882 from Pekin by
Dr. Bretschneider, and about ten years ago introduced
into this country. It is cultivated for the crisp tubers,
which may be eaten either raw or cooked. These tubers
soon shrivel and lose their value if exposed to the air.

The tubers withstand the winter in central New York

without protection, so that a well-established plant takes
care of itself and spreads. For history, chemical analy-
ses, etc., see Cornell Bull. 37.

Floridina, Shuttlew. Slender, erect, 1-2 ft., branch-
ing, glabrous : Ivs. eordate-oblong-lanceolate, blunt-
toothed, stalked: fls. small, light red, in an open inter-
rupted spike: tubers cylindrical, uniformly nodose, 4-G
in. long. Fla. — Has been tested abroad as a food plant,
and also at the Cornell Exp. Sta. (see Bull. 61), but
practically unknown horticultvirally. The tubers are
fully as good, for eating, as those of S. Sieboldi.

L. H. B.

STACHYTAEPHfiTA (Greek, dense spike). Verbenh-
cece. About 40 species of herbs or shrubs, mainly from

tropical America, with opposite or alternate,
dentate, often rough leaves and white, purple,
blue or red flowers solitary in the axils of
bracts, sessile or half siink in the rachis of
the long and dense or short and las spikes.

mut&bilis, Vahl. A low shrub, scabrous-
pubescent: Ivs. ovate,dentate, scabrous above,
whitish pubescent beneath: spike long, erect:
bracts lanceolate, subulate: calyx 4-dentate,
hispid, 4-6 lines long; corolla crimson, fading
to rose, M-/4 in. across. West Indies, Mex-
ico to Guiana. Offered in S. Calif.

F. W. Barclay.
^ STACHYURUS (Greek, .spi'/ce and tail; in

allusion to the form of the inflorescence).
Ternstra^midceie. Two species of glabrous
shrubs or small trees, one from the Hima-
layas and the other from Japan, with mem-

branous, serrate leaves and small dowers in axillary
racemes or spikes: fls. 4-merous ; sepals strongly im-
bricated; stamens 8, free; style simple: berry 4-loculed.

praecox, Sieb. & Zuec. Rambling shrub, 10 ft. high,
with flexible branches: Ivs. deciduous, ovate to ovate-
lanceolate, 4-6 in. long, thin: petiole about 1 in. long:
spikes 2-3 in. long, many-fld., stout: Us. }^ in. across,
globular-beli-shaped, sessile or nearly so: fr. globose or
ovoid, %-y^ in. thick: seeds pale brown. Japan. B.M.
6631. G.C. HI. 21:285. — Procurable from importers of
Japanese plants.

STACKHOtlSIA (after John Stackhouse, an English
botanist). Stackhousihceee. About 10 species from Aus-
tralia and sparingly from other islands of the S. Pacilic

ocean. Mostly perennial herbs with slender, erect stems
and narrow, entire, often fleshy leaves and terminal
spikes of flowers. The genus is the only one of the
order: fls. regular, hermaphrodite; calyx small, 5-lobed;
petals 5, perigynous, clawed, usually free at base but
united above in a tube with spreading lobes; disk thin,

lining the calyx-tube; stamens 5, inserted on the mar-
gin of the disk: ovary free, 2-5-Iobed, 2-5-loculed: fr.

of 2-5 indehiscent cocci. Consult Flora Australiensis
1:405.

mondgyna, Labill. (S. Unariitblia, A. Cunn.). A half-

hardy perennial herb, usually simple, about IK ft. high,
with linear or lanceolate Ivs. about 1 in. long: spikes at
first dense, then lengthening to 4—6 in.: buds pinkish
when young: fls. white. B.R. 22:1917.-The plant in the
Californian trade is apparently not the above species,

for the catalogue says it is a tall, robust shrub with fl.-

heads 1-2 in. across, surrounded by imbricated bracts
and bright yellow fls. with a purple-streaked keel.

P. W. Barclay.

STADMANNIA (named by Lamarck in 1793 after a
German botanist and traveler). Sapindacece. The only
species of this genus that is well known is a tropical

tree from the Bourbon Islands, there known as Bois de
fer or Ironwood. This is a large tree with hard, heavy
reddish wood, once frequent in the primeval forests of

Mauritius but now scarce. It is not known to be in cul-

tivation in America. The proper name of this tree is

Stadmannia oppositifblia. Lam., a synonym of which
is S. Siderdxylon.DC. Nine other names appear in Index
Kewensis, apparently all Brazilian species, but one of

them is a bare name and the others were first described

in the early sixties in Linden's catalogue. They are
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therefore very uncertain names, and the following
diagnosis of the genus (taken from Bal<er's "Flora of
Mauritius and the Seychelles," 1877) is probably suffi-

ciently inclusive. Fls. regular, polygamous; calyx a
deep Clip, with 5 obscure, deltoid teeth; petals none;
disk thick, elevated, lobed; stamens 8, regular, ex-
serted: style short; stigma capitate: ovary deeply
3-lobed, 3-loculed ; ovules solitary in each cell ; fr. usually
1-celled by abortion, large, dry, round, indehisceut.
The generic name is sometimes written Stadtmannia,

a spelling ivhich is said to be an error dating back to

Walpers' Annales (1851-52). S. amabiUs is an Ameri-
can trade name which seems to be practically unknown
to science. H. A. Siebrecht says it is "an imposing
decorative plant for stove culture." He adds that it

requires the treatment given Patsia Japonica and
Gardenias. Give heavy loam. Propagated by cuttings
under glass, or out of doors in summer.

5. oppositifblia, Lam. (S. Sider6xylon, DC). BOTS de Fer.
Lvs. alternate, petioled, abruptly pinnate: Ifts. S-12, opposite,
oblong, short-stalked, obtuse, coriaceous, entire, oblique at
base: p.inieles dense, cylindrical, 3-4 in. Ions: fr. hard, globu-
lar, nearly 1 in. thick. -^^ ^^

STAGHOEN FEKN. Platycerimn.

STAGHOEN SUMACH. See Wins.

STANDING CYPKESS. Gilia coronopifoUa.

STANGfiRIA (Wm. Stanger, surveyor -general of
Natal; died 18o4). UycadAcece. Stangeria paraddxa, T.
Hoore, is unique among the cycads by reason of the
venation of its leaflets. In all the other members of
the family the veins of the leaf-segments are parallel
and horizontal ; in this one plant they are all free and
run directly from the midrib to the margin. This
pinnate venation is so extraordinary that the plant
looks more like a fern than a cycad, and in fact it was
so described before the fruits were known. Stangeria
is a South African plant wuth an odd turnip-shaped
stem (properly caudex or rhizome), at the top of which
are 3-4 handsome leaves each 2 ft. long and 1 ft. broad,
with about 12 pairs of leaflets which are fern-like and
unusually broad for the family. This plant was intro-
duced to the American trade by Reasoner Bros., of
Oneco, Fla., in 1890, but it is little known in cultivation
in this country.

All the cycads have a high reputation among con-
noisseurs as decorative foliage plants for warm conser-
vatories. The most popular is Gijeas revoluta, which
see for cultural suggestions. The flowers and fruits in
this family are very singular and interesting. The
male cones of Stangeria are inches long and an inch
or so in width. The female cones are much smaller,
2-3 in. long. The structure of the cones and fruits
shows that Stangeria is closely related to Bnceph-
alartos. The species above mentioned is probably the only
one, but it seems to have several well-marked varieties.
For a fuller account see B.M. 5121. ^^ jj^

STANHdPEA (named for the Earl of Stanhope, presi-
dent of the Medico-Botanical Society, London). Orchi-
dhceoe. A genus of about 20 species inhabiting tropical
America from Mexico to Brazil. These plants are easily
grown and very interesting, but the fugacious character
of their dowers has been unfavorable to their extensive '

cultivation. The flowers are produced on thick scapes,
which bore their way through the material in whicli
they are planted and emerge from the bottom of the
basket. The flowers expand with a perceptible sound
early in the morning. They are large, fragrant, and
curiously formed. The sepals and petals are usu-
ally reflexed; they are subequal or the petals are nar-
rower. The labellum is remarkably transformed. The
basal part or hypochil is boat-shaped or saccate, often
with two horns on the upper margin. This passes
gradually into the mesochil, which consists of a fleshy
central part and two lateral horns. The terminal lobe
or epichil is firmly or movably Joined to the mesochil.
It is usually fleshy and keeled but not saccate. The
base of the labellum is continuous with the long-winged
column. Pseudobulbs clustered on the short rhizome.

sheathed with scales and each bearing a single large
plaited leaf contracted to a petiole at the base.

Heinrioh Hasselbbing.
Stanhopeas enjoy a shady, moist location. A tempera-

ture of 00-05° F. at night and 70-75° during the day
should be maintained in winter, with a gradual advance
of 10° toward midsummer. They should be grown sus-
pended from the roof in orchid cabins or terra cotta
baskets with large openings at the bottom, and if drain-
age is used it should be placed in such a manner that
it will not interfere with the exit of the pendulous
flower scapes. Equal parts chopped sphagnum and
peat fiber forms a good compost. By severing the
rhizome here and there between the old pseudobulbs,
new growths will be sent up and thus the stock may be
increased. k. M. Grey.

INDHS.

atrata, 0.

aurea, 2.

bieolor, 10.

Bucephalus, 4.

Devoniensis, 7.

eburnea, 1.

eeornuta, 12.

grandiflora, 1,

insignis, 6.

luteseens, 9.

maculosa, 7.

Martiana, 10.

oeulata, 3.

platyeeras, 5.

radiosa, 11.

saocata, 11.

Shuttleworthii,
supei'ba, 9.

tigrina, 9.

Wardii, 2.

A. Lahellum wiili an excavated or
saccate base and a plane ier-

7nhial lobe.

E. Mesochil and pleuridia want-
ing 1, eburnea

BE. Mesochil and pleuridia present.
c. Sypochil boat-shaped, short

and sessile 2. Wardii
CO. Sypochil boat-shaped, long

and stalked 3. oeulata
4. Bucephalus
5. platyeeras

ccc. Hypochil saccate or globose.
D. IJpichil entire or obso-

letely S -toothed at the
apex 0. insignis

7. Devoniensis
8. Shuttleworthii

DD. Mpichil evidently S-toothecl

at the aj^ex 9. tigrina
10. Martiana
11. saccata

AA. Labellum reduced to a saccate
pouch 12. eeornuta

1. eburnea, Lindl. (,S. grandiflbra, Lindl.). Pseudo-
bulbs conical, IK in. long: lvs. leathery, 8-12 in. long:
scapes pendulous, with small bracts, 2-3-fld. : fls. 5 in.

across, ivory white; sepals broad; petals narrow; la-

bellum 3 in. long, solid, fleshy, excavated at the base
and bearing 2 hooked horns over the mouth, spotted
above with reddish purple; column pale green, with
broad wings toward the apex. Guiana. B.M. 3359.
B.R. 18:1529. I.H. 14:531 (var. spectabilis). L.B.C.
15:1414 (as Geratochihis grandiflorus). B. 4:176.

2. Wardii, Lodd. Pseudobulbs 2 in. long: lvs. large,

broad and leathery: flower-stem 9 in. long, bearing 3-9

fls., which are bright yellow to golden orange, spotted
with crimson; lateral sepal round - oblong, concave,
acute; petals lanceolate, revolute, the cavity in the base
of the labellum deep velvety purple. Aug. Mex. and S.
B.M. 5289. — Var. atirea, Hort. (S. aii7-ea, Lodd.). Fls.

golden yellow, with 2 dark spots on the hypochil.
Fragrant.

3. oeulata, Lindl. Lvs. ovate, with a blade 1 ft. long:
scape 1 ft. long, clothed with scarious pale brown
sheaths, 3-6-fld. : fls. 5 in. across, very fragrant, pale
yellow, thickly spotted with purple; sepals 3 in. long,
reflexed; petals one -half as large; hypochil narrow,
white, spotted with crimson and having 2 large dark
brown spots near the base. Mexico. B.M. 5300. B.B.
21:1800. L.B.C. 18:1764 (as Geratoehilus oculatns).
S.H. 2, p. 435. G.C. III. 19:264. Gn. 50:1450.-Distin-
guished from S. Biicephahis and 5. Wardii by the
paler color and long, narrow hypochil. There are sev-
eral varieties, differing in color and markings.
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4. Bucephalus, Lindl. (S. grandiflora, Reichb. f. ).

Pseudobiilbs crowded, rugose: Ivs. petioled, 9 in. long,

pointed : the pendulous raceme bearing 4-6 large, tawny
orange fls. marked with large crimson spots: sepals and
petals reflexed, the former broad; lower part ot the la-

bellum curved, boat-shaped, bearing 2 curved horns and
a broad Heshy middle lobe; column green and white,

spotted with purple. Aug. Mexico, Peru. B.M. 5278.

B.R. 31:24. — Pis. very fragrant. Distinguished by its

very short ovaries.

5. platyceras, Reichb. f. Pseudobulbs and Ivs. as in

S. Bitceph'tlits but stouter : scape 2-fld., with ovate
acute bracts one-half as long as the ovary: fls. 7 in.

across, pale yellow, with numerous ring-shaped spots
and blotches of purple; sepals triangular oblong; pet-

als broadly linear, acute; hypochil boat-shaped, 2/^ in.

long; horns 1 in. long, broad, pointing forward, paral-

lel with the tongue-shaped middle lobe; the hypochil is

deep purplish crimson inside, paler and spotted outside,
the upper part of the labellum colored like the sepals.

Colombia. Gn. 33:Co2.

G. insignis, Frost. Pigs. 2390, 2391. Pseudobulbs
clustered: Ivs. broadly lanceolate: scape 6 in. long,
covered with dark brown scales, 2-4-fid.: fls. 5 in.

across, dull yellow, spotted with purple; sepals broad,
concave; petals narrow^ wavy; hypochil globose, almost
wholly purple inside, heavily spotted outside, horns 1

in. long, falcate, middle lobe cordate, keeled. July-
Oct. Brazil. B.M. 2948, 2949. B.R. 22:1837. L.B.C.
20:198.5. fing. 2:117 (from which Pig. 2290is adapted).

-

Distinguished by the broad wings of the column.

7. Devoni^nsis, Lindl. (S. maculdsa, Kno^wles AV^.).
Lvs. about 9 in. long: scape pendulous, 2-3-fld. : fls. 5

in. across, pale brownish, with broad reddish brown
blotches; sepals oblong to ovate-oblong, obtuse; petals
narrow; hypochil rounded, saccate, purple, horns in-

curved, middle lobe ovate, channeled, obscurely 3-

toothed. Peru. F.S. 10:974. F.C. 3:121.

8. Shiittleworthii, Reichb. f. Pseudobulbs large, coni-
cal, sulcate : Ivs. broadly oblong, acute : raceme pendu-
lous, loose: sepals, petals and base of the labellum
apricot color with dark purplish blotches, front part of
the labellum yellowish white; hypochil semi-globose;
horns flattened, suberect, terminal lobe triangular

:

column whitish, green along the middle and spotted
with purple on the inside. Colombia.

9. tigrina, Batem. Lvs. and pseudobulbs as in the
genus : scape short, pendulous, clothed with large, thin
brown scales: fls. 6 in. across, waxy and very fragrant;
sepals broadly ovate, concave; petals oblong-lanceolate,
both dingy yellow mottled towards the base with large
blotches of dull purple; hypochil broad, cup-shaped;
horns 1 in. long, fleshy, bent forward at right angles;
middle lobe rhomboid, with 3 fleshy teeth at the apex;
column large, spatulate. Mexico. B.M. 4197. B.R.25:1.
G.M.32:398; .38:149. P. 1845:59. G.C. III. 4:481. -One of

10. Martiana, Batem . Lvs. lanceolate : sepals broadly
ovate, creamy white with few purple spots on the lower
half; petals narrower, blotched with purplish crimson,
hypochil saccate, white ; lateral horns broad, pointed,
middle lobe oblong, obscurely 3-toothed; column sub-
clavate, winged. Mexico. F.S. 20:2112. Gn. 45, p. 470.
— Var. bicolor, Lindl. Ground color of the fls. white.
B.R. 29:44.

2390. Stanhopea insignis.

the most striking forms among orchids. Var. lutSscens,
Hort. Brilliant yellow to orange marked with chocolate.
Guatemala. Var. sup^rba, Hort. Van Houtte, Pis. yel-
low, with the sepals and petals heavily blotched with
reddish brown. P.S. 7:713. Var. atrita, Hort., is adv.

2391. Stanhopea insienis {X%).

11. saccata, Batem. Pis. smaller than those of the
other species, greenish yellow, changing to deeper yel-
low at the bases of the segments, regularly speckled
with brown; lateral sepals ovate-oblong, the upper one
oblong-lanceolate; petals narrower, oblong, all reflexed;
hypochil deeply saccate; horns flat, a little twisted, epi-

chil quadrate. Guatemala. l.H. 8:270 (as iS. radiosa).

12. ecornuta, Lem. Pseudobulbs and lvs. large : scape
short, clothed with green bracts, 2-fld.: sepals erect,

2 in. long, ovate, concave, white, petals smaller; la-

bellum reduced to a fleshy sac-like hypochil, 15^ in. long,
yellow deepening to orange at the base; column as long
as the labellum and of the same color. Cent. Amer.
B.M. 4885. P.S. 2:181. G.C. 1850:295.

S. Aniesiana, Hort. Hiigh Low, belongs to the hornless class
of which S. ecornuta is a type and is perhaps a variety of S.
Lowii. It has large, waxy, clear wliite. fragrant iis. over 4 in.

across, and a very thick, fleshy, saccate labellum. G.M. 36:352.
Habitat?

Heinrich Hasselbring.

STAHLEYA (Edward Stanley, Earl of Derby, 1779-
1849, ornithologist, once president Linnean Society).
CrucUerm. Stanleya pinnafifida is a hardy perennial
herb about 3 ft. high with the general appearance of a
Cleome and bright yellow flowers an inch across borne
in terminal spikes a foot or more long. The genus
contains 5 species of stout herbs native to the western
U. S. It belongs to the Sisyrabiura tribe of the mustard
family, which tribe is characterized by long, narrow
pods, seeds in a single series and incumbent cotyledons.
Stanieya is distinguished from neighboring genera by
the long, club-shaped buds, cream-colored or yellow fls.,

and long-stalked ovaries and pods. Other generic
characters: sepals linear; petals narrow, long-clawed;
stamens G, nearly equal: seeds numerous, pendulous.

pinnatlfida, Nutt. ( S. pmndta, Britton). Stems flexu-

ous: lvs. very variable, commonly piunatifid : segments
lance - oblong or oblanceolate - elliptic, rarely linear,

almost entire; terminal segment larger: fls. deep golden,
yellow, according to D. M. Andrews. May-July. W.
Kan. and Neb. to Tex. and S. Calif., in dry clay or alka-

line soils. B.B. 2:109. — Procurable from collectors of

Colorado wild flowers. Yf. M.

STAPfiLIA (J. B. Van Stapel, Dutch physician, died
in the early part of the seventeenth century, who wrote
on the plants of Theophrastus). AschpiadcLceie. Car-
rion Plower. Odd fleshy cactus-like plants from
South Africa. Schumann, in Engler and Prantl's

"Naturpflanzenfamilien," considers that the genus con-
tains 70-80 species. Decaisne, in DeCandolle's Pro-
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dromus, 8 (1844), describes 89 species, and makes
references to several more. The Stapelias are usiiaily

grown witli greenhouse succulents, both for the great

oddity of their forms and for the singular and often

large, showy flowers. The plants are leaiiess. The
strongly angled usually d-sided green branches or

stems are generally more or less covered with tubercles

and excrescences. The flowers commonly arise from the

angles and notches of the stems, apparently in no regu-

larity, and they a,re usually grotesquely barred and
mottled with dark or dull colors. They generally emit
a strong and carrion-like odor. The calyx and corolla

are 5-parted; corolla-segments spreading and usually

narrow, usually fleshy, mostly purple or marbled, m
some species pale; eroNvn comprising 2 series of scales

or bracts, of which the inner are narrower, each series

in 5's but the scales sometimes lobed or bifid: fr. of 2

follicles, containing comose seeds. Some of the species

have flowers several inches across, although the plants

themselves are relatively small; in fact, the flowers of

S. giganiea are a foot across.

The Stapelias are easy of cultivation. Most of the
species demand the treatment given to Cape Euphorbias
and to cacti, — a light, airy, rather dry position during
the growing and blooming seasons and a soil made por-

ous with rubble. They are mostly summer and fall

bloomers. They should remain dormant in winter.

Propagated easily by cuttings. They do best, however,
when not grown so dry as cacti are grown.
The Stapelias are known in cultivation mostly in bo-

tanic gardens and in the collections of amateurs. Only
5 names now occui^ in the American trade, and one
of these belongs properly in the genus Echidnopsis.
Several other species are likely to be found in fan-

ciers' collections.

A. Corona formed only of the cohering anthers. Echid-
nopsis.

cylindrica, Hort. This is properly Echidndpsis cerei-

fdrmis, Hook, f., omitted from Vol. II, but known in the

trade as a Stapelia: stems cylindrical, tufted, 1-2 ft.

long, becoming recurved or pendulous at the ends, % in.

or less thick, nearly or quite simple, 8-grooved and
marked by shallow transverse depressions : fls. aris-

ing from furrows in the stem, small (about '^ in.

across), yellow, sessile. Probably South African, but
habitat unknown. B.M. 5930.

AA. Corona ivith scales.

B. Fls. pale yelloiVy about 1 ft. across.

gigantea, N.E. Br. The largest and finest species yet
known, and one of the largest and oddest of flowers:

branches many, usually less than I ft. long, obtusely 4-

angled: as described by W. Watson, "the flowers are a
foot in diameter, leathery-like in texture, the surface
wrinkled and the color pale yellow, with red-brown
transverse lines and covered with very fine silky pur-
plish hairs; each flower lasts two or three days, and on
first opening emits a disagreeable odor." Zululand. B.
M. 7068. G.C. II. 7:693; III. 4:729. G.F. 8:515.-"The
requirements of S. gigantea/' Watson writes, "are some-
what exceptional. It thrives only when grown in a hot,

moist stove from April till September, when the growth
matures and the flower-buds show. It should then be
hung up or placed upon a shelf near the roof-glass in a
sunny dry position in the stove."

EB. Fls. yelloiv, 3 in. or less across.

variegita, Linn. (S. Cilrtisii, Schult.). About 1 ft.

tall, with 4-angled sharply toothed stems: fls. solitary,

sulfur-yellow, the lobes ovate-acute and transverselv
spotted with blood-red. B.M. 26. R.H. 1857, p. 43. -An
old garden plant, still seen in collections, often under
the name S. Ciiriisii.

BE. Fls. purple, 6 in. or less across.

grandifldra, Mass. Fig. 2392. About I ft. tall, gray-
pubescent, the branches 4-wing-angled and toothed: fls.

4 or 5 in. across, dark purple with a lighter shade on the
segments, striped or marked with white, hairy. R.H.
1858, p. 154.—An old garden plant.

glahrifdlia, N. E. Br. (S. grancUflbra, var. minor,
Hort.). Fls. somewhat small and not hairy, the seg-

ments becoming strongly reflexed, dull purple-red with
yellowish white lines. G,C. II. 0:809.

S. AsUrlas, Mass. Starfish FLOWEit. Dwarf: branches 4-

aiigled, mostly curved, sharp-toothed: tl. 4 or 5 in. across, with
spreading star-like eiliate segments, violet- purple with trans-
verse yellowish burs. B.M. 5^6. L. B.C. 5:453. Offered by Blanc,
1893.— ti. Bufbnia, Sinis = S. normalis.— if. nornidiis, Jaeq.
About 6-8 in.: branches 4-angled, with large, spreading teeth,
glabrous: fl. 2-3 in. across, with ovate-acute segments, yellow
with transverse marking of red-purple. B.M. 1670. Gn. 52. p.
18(j. One of the commonest of the old kinds, bntthe name does
not appear in the American trade.— i". Fldntii, Hoit, Stems
stoxit and erect, strongly 4-angled, siiuiate- toothed and with
intiexed points: fl. about 5 in. across, hairy, brown barred with
yellow, the margins of the segments brown-purple. B.M. 5(J92.

P.S. 19:2012.
In 1893, Blanc catalogued the following names, in addition to

some of those above : S. anguinea, Jacq. fproperly S. picta,

Donn): "Pis. glabrous; corolla yellow, marked with numer-
ous rufous spots; the orb or circle is marked with largespots
of two forms, dark brown, yellow."—^. defUcta (S. detlexa,

Jaeq.?): "Only about 2 in. across, the color greenish or pale
red, deeply wrinkled."

—

S.planiflora, Jaeq.: "Flower flat; co-
rolla spreading, sulfur -yellow, lined and spotted with dark
purple."— S. revoMta, Mass.: "Distinct flowers, red, with whit-
ish blotches, smooth, vei-y fleshy, and with fringed margins."
—S.riifa,MaBS.: "The flowers are of an obscure violet color,
variegated with deep purple and pale red transverse stripes,

the margins edged with dark violet hairs."— S. Tsonioinsis,N.
E, Br.: "A very rare species from the Tsomo river. Corolla
3 in. in diameter, the face entirely dull, smoky purple, darker
at the tips of the lobes." L H B

M

2392. Stapelia grandiflora (X 1-5).

STAPHTLfiA (Greek, stcqyliyle, cluster; referring to

the inflorescence). Celastracem. Bladder Nut. Orna-
mental deciduous shrubs, with opposite, stipulate odd-
pinnate or 3-foliolate leaves and white flowers in ter-

minal, usually nodding panicles followed by capsular
bladder-like fruits. The species are all inhabitants of

temperate regions, and S. trifoUa, S. Bumalda and
S. pinnata are hardy north, while S. Colchica is hardy
at least as far north as Mass.; 5. Solanderi and 6'.

JSinodi are more tender and seem not to be in cultiva-

tion in this country. They are all desirable shrubs witli

handsome bright or light green foliage and pretty white
flowers in spring. They are well adapted for shrub-

beries, but all except S. Bimialda are liable to become
bare and unsightly at the base and are therefore not to

be recommended for single specimens. iS. Golcliica and
its hybrid S. eler/ans are perhaps the most beautiful

species while in bloom. The former blooms at an early

age and is sometimes forced. Staphyleas grow well in

almost any kind of soil and position, but do best in a
somewhat moist rich soil and partly shaded situation.

Prop, by seeds, layers and suckers. Greenwood cut-

tings from forced plants root readily.

Eight species in the temperate regions of the north-

ern hemisphere: shrubs, with smooth striped bark:
Ivs. and Ifts. stipulate; fls. perfect, 5-merous in termi-

nal panicles; sepals and petals 5, of about the same
length, upright; stamens 5; pistils 2-3, usually connate

below: fr. a 2-3-Iobed, inflated, membranous capsule.
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with 1 or few subglobose rather large, bony seeds in
each cell.

A. Ll's. S-folioJate.

B. Middle leaflet short-stalked: panicle sessile.

Bumdlda, DC. Shrub, 6 ft. high, with upright and
spreading slender branches; Ifts. broadly oval to ovate,
shortly acuminate, crenately serrate, with awned teeth,

light green, almost glabrous, 1/4-2H in. long: lis. about
^ in. long, in loose, erect panicles 2-3 in. long; sepals
yellowish white, little shorter than the white petals

;

capsule usually 2-lobed, somewhat compressed, %-l in.

long. June. Japan. S.Z. 1;95.

2393. Staphylea trifolia (X 3>4l.

BB. Middle leaflet slender-stalked : panicles stalked.

trifolia, Linn. American Bladdek Nut. Fig. 2393.

Upright shrub, with rather stout branches, 6-15 ft. high

;

Ifts. oval to ovate, acuminate, tinely and sharply serrate,

slightly pubescent beneath or almost glabrous, lK-3 in.

long; ds. about j/^ in. long, in nodding panicles or um-
bel-like racemes; sepals greenish white, petals white:
capsule much inflated, usually 3-lobed, 13-3-2 in. long.

April, May. Qiiebec to Ontario and Minn., south to S.

C. and Mo. Gt. 37, p. 529.— Var. pauciJlora, Zabel. Low
and suckering ; Ifts. smaller, broader, glabrous at

length: fls. in short, 3-8-fld. racemes: fr. often 2-lobed,

IJ^-IK in. long.

AA. Lfts. 5-7-foUolate, only occasionally 3-foliolate :

panicles stalked.

B. Panicle raceme-like, ohloncj, pendulous : fl.-huds

suhglohose.

pinn&ta, Linn. Upright shrub, attaining 13 ft., some-
times tree-like: lfts. 5-7, ovate-oblong, long-acuminate,
sharply and finely serrate, glabrous and glauceseent be-

neath, 2-3 in. long: panicles 2-5 in. long, on peduncles
about 2 in. long: sepals oval, whitish, greenish at the
base, reddish at the apex, about as long as the oblong
petals : capsule 2-3-lobed, much inflated, subglobose.
about 1 in. long. May, June. Europe to W. Asia. Gn.
34, p. 280.

EB. Panicle hroad, ovate, upviqht or nodding: fl.-

buds obovate- oblong.

CdlcMca, Steven. Upright shrub, attaining 12 ft.

:

lfts. usually 5, sometimes 3, oblong-ovate, acuminate,
sharply serrate, glabrous and pale green beneath, 2-3 in.

long; panicle 2-3 in. long and almost as broad, on a pe-
duncle 2-3 in. long ; sepals narrow-oblong, spreading,
yellowish white; petals linear-.spatulate, white: capsule
obovate, much inflated. l}-^-2 in. long. May, June. Caii-

casus. B.M. 7383. R.H. 1870, p. 257. J. H. III. 34:183.
F. 1879, p. 123. G.C. II. 11:117; III. 2:713: 10:1G1.
A. G. 18:423. Gt. 24:837; 37, p. 501. Gn. 34, p. 281. -Var.
Coulombieri, Zabel (S. Coulombleri, Andre). Of more
vigorous growth, with denser foliage : Ivs. larger and
longer-stalked; lfts. long-acuminate; stamens glabrous:
capsule 2-4 in. long, spreading at the apex.

,S. Bblanderi, A. Gr.ay. Allied to S. ti-ifolia: lfts. broadly
oval or almost orbicular, gI.abrous : stamens and styles ex-
serted: fr. 2% in. long. Calif. G.F. 2:545.—.S. Heijans, Zabel.
Intermediate between .and supposed to be a hybrid of S. pin-
nata and Colchiea: It'ts. iisually 5: panicles verj' large and nod-
ding. A very free-flowering variety with pinkish tinged fls. is

var. Hessei. Zabel.—S. Emidi, Wall. Shrub or small tree: lfts.

3, oval to oblong. 2-6 in. long: fis. in peduncled, pendulous, ra-
ceme-like panicles: fr. 2-3 in. long. Himalayas.

Alfred Hehder.
STAR APPLE. See Cliry.'iophylhim.

STAEFISH FLOWEK. Stapeliu Asterias.

STAR FLOWER. Aster, Trientalis. Triteleia and
other plants.

STAR GRASS is Clitoris truncata.

STAR OF BETHLEHEM. Ornithogalum umbella-
tum.

STAR THISTLE. Centaurea.

STAR TULIP. Calochortus.

STARWORT. Aster.

STATICE (from a Greek name meaning astringent,
given bj' Pliny to some herb). Plmiibagindcece. Sea
Lavender. About 120 species well scattered about the
world, but mainly seacoast plants of the northern hem-
isphere and especially numerous in Asia. Mostly per-
ennial herbs, rarely annual or shrubby, with usually
tufted rather long leaves (radical in the hei-baceous spe-
cies), and small blue, white, red, or yellow flowers.
Panicles little branched or much branched, spreading
and leafless: bracts subtending the fl. -clusters, scale-
like, somewhat clasping, usually coriaceous on the
back, and with membranous margins : fls. in dense,
few- to several-fld. spikelets, or 1 or 2 in the axils of a
bract; spikelets usually erect and unilaterally arranged
on the branchlets or more rarely nearly sessile in dense,
cylindrical spikes: calyx funnel-shaped, often colored
and scarious and persistent. Statice is most readily
distinguished from Armeria by the inflorescence, Arme-
ria bearing its flowers in a single globular head.

Statices are of easy cultivation but prefer a rather
deep, loose soil. From the delicate nature of the fl.-pani-
cles the species are better suited to rockwork and iso-
lated positions than for mixing in a crowded border.
Many of the species are useful for cut bloom, especially
for mixing with other flowers.

index.
australis, 8. Fortuni, 8. niaritima. 9.

Bessenana.G, IL. Gmelini, 10. nana, G.

Bonduelli, 7. Holfordi, 4. siuuata, 3.

collina, 11. incana, 6. speciosa, 5.

elata, 13. latifolia, 14. superba, 2.

eximia, 12. Limonium, 9. Suworowi, 1.

flore-albo, 2. maerophylla, 4. Tatarica, 6.

a. Fls. in long, cylindrical spikes.
B. Spikes in an open panicle 1. Su-worowi

BB. Spikes in dense panicles 2. superba
AA. J^ls, in more or less unilateral

spikes or clusters.

B. Branches winged.
C. Calyx blue: corolla ichite.

D. Plant herbaceous 3. sinuata
DD. Plant shrubby 4. maerophylla

CC. Caly.v irhiti.'<h: corolla blue... 5. speciosa
ccc. Calyx green or xvhitish: corolla

reddish fi. Tatarica
cccc. Calyx and corolla yellow 7. Bonduelli
BB. Branches terete or simply angled.

c. Jfls. yellow 8. australis
CC. Fls. not yelloiv.

D. Calyx bine.

E. Petioles rather long 9. Limonium
ee. Petioles short or none .... 10. Gmelini

DD. Calyx whitish or green
E. Bracts green 11. collina

EE. Bracts white-margined

.

F. Spikelets 4-fld 12. eximia
FF. Spikelets 2-f!d 13. elata

FFF. Spikelets 1-fld 14. latiiolia

1. Suwfirowi, Kegel. A tall annu;^l: Ivs. radical, ob-
lanceolate, obtuse, mucronate, G-8 in. long; margins en-
tire or sinuate: scapes several, stout, obtusely angled,
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bearing 1 lou^ termiual spike and several distant, ses-

sile lateral ones 4-G in. long, nearly yi in. through : tls.

rose, small, nearly sessile, crowded. June, July.

Western Turkestan. B.M. 095!). —A handsome annual,
suitable for growing in masses and useful for cut

blooms.

2. 3up6rba, Kegel. A hardy annual resembling S.

Suworoit'i, but with the spikes densely crowded into a
pyramidal panicle. Asia. — According to Wm. Falconer
in G.F. 1:283, this species is not as handsome nor as

vigorous as S. Smi'orowi. Var. Slore-albo, Benary, is

also offered.

3. sinuata, Linn. A biennial plant whicli may be
treated as an annual, about 1 ft. higli, of a spreading
growth: Ivs. lyrate-pinnatifld, the lobes round, the ter-

minal bearing a bristle: scapes several, 3-5-winged, the
wings produced into linear leaf -like appendages;
branches several, 3-winged: tioral branchlets or pe-
<luncles broadly 3-wiiiged, the wings dilated below the
spikelet and prolonged into 3 unequal triangular, acute
appendages: spikelets 3~4-fld. : corolla white; calyx
large, blue. Late summer. Mediterranean region of
Europe. B.M. 71.

-1. macrophylla, Brouss. (S. Hdlfordi, Hort., is a gar-
den form of this species ) . A tender, somewhat shrubby
species 3-4 ft. high: stem branched and bearing clus-

ters of large, sessile, ovate-spatulate Ivs. : scape leaf-

less, much branched into a large, paniculate corymb:
branches winged: spikelets 2-fld.: calv.'t blue; corolla

white. B.M. 4125. B.R. 31:7.-Cult. in S. Calif.

Makes a good pot-plant for winter flowering in a cool
greenhouse. T. D. Hatfield, in G.P. 9:496, .s'ays: "Old
plants are somewhat subject to stem-rot. Plants should
be grown in rather undersized pots, in a light soil with
which some charcoal has been incorporated, and given
perfect drainage, as excessive moisture at the roots is

fatal. Propagation is effected by cuttings of the side
shoots placed in a cool propagating bed, or better by
layering, which is well accomplished in summer by
making a notch in each of the side branches and then
burying the plant in ordinary garden soil below the in-

cisions." From the Canaries.

5. specidsa, Linn. A hardy perennial, about 1 ft.

high: Ivs. obovate, attenuate on the petiole, stiffly and
shortly mucronate tipped, often purplish underneath:
scape somewhat angled: branches angled and winged,
recurved, not crowded, bearing unilateral, scorpioidly
capitate, densely imbricate short spikes : calyx per-
sistent, crowned with a silvery white funnel-shaped
border; corolla purple, very deciduous. Midsummer.
Siberia. B.M. 656.

6. Tat&rica, Linn. {S. incdna, var. hy'brida, Hort.
S. Besseridna, Schult.). A hardy perennial, 1-2 ft.

high: Ivs. tufted, obovate to oblong-spatulate, 4-6 in.

long, narrowed into the petiole: scape widely branched:
branches triangular, slender, narrowly 3-winged, some-
what recurved: spikelets 1-2-fld., in usually lax, simple
or branched spikes : fls. 2 lines long, typically red, with
several garden varieties. Caucasus. B.M. 6537. — Var.
nana, Hort. {S. incana, var. nana), is a dwarf form.

7. BonduSlli, Lestib. Fig. 2394. A tender annual or
biennial plant, about 18 in. high: Ivs. radical, spatulate,
sinuately lyrate, hairy,- subulate-pointed at the apex;
lobes rounded, the terminal larger: scapes several from
the same root, terete: branches angled, dichotomously
cymose; ultimate branchlets obpyramidal, 3-wiuged,
forked at the apex: fls. yellow, individually large for the
genus, clustered in the fork of the branchlets or pe-
duncles : bracts scarious, the inner furnished with
sharp spines. Summer. Algeria. R.H. 1885:276. B.M.
5158. P.S. 20:2129.

8. australis, Spreng. {S. Fdrtuni, Lindl.). A hardy
perennial, about 1 ft. high: Ivs. oblong or somewhat
spatulate, in arosette: scape rigid, paniculate: branches
angular, brachiate, glabrous: spikelets 4-5-fld., In dense,
short, one-sided spikes: fls. yellow, small. Late sum-
mer. China. B.R. 31:63.

9. Limdnlum, Linn. (S. marltima , Lam., in i>art). A
hardy perennial, about 1 ft. high : Ivs. ovate to oblong,
entire, 2-6 In. long, attenuate on the long petiole: scape

nearly terete, repeatedly forked, forming a corymbose
panicle: spikelets 1-3-fld., in short, dense, 1-sided
spikes: fls. bluish purple. Seacoast of Europe, N.
Africa, etc. — S. mar(/t)««, Mill., is Armaria maritima.

10. Gmfilini, Wllld. A hardy perennial 1-2 ft. high

:

Ivs. glabrous, broadly ovate or obovate, very shortly
petioled or sessile: scape terete below, angled above,
densely corymbose-paniculate: spikelets usually 2-fld.,

in dense, imbricated scorploid spikes: fls. blue. Late
summer. E. Eu. and Asiatic Russia.

11. collina, Griseb. (S. Besseridna, Frivald). A
glaucous perennial with oblong-lanceolate to lanceolate
Ivs. sharx^ly awned, attenuate on the petiole: scape co-

rymbosely paniculate from near the base, the branches
triangular, wide - spreading : spikelets 1-fld., in dense,
short, numerous fascicle-like spikes: fls. rose. South-
eastern Europe and Asia Minor.

12. eximia, Schrenk. A hardy perennial 1-2 ft. high

:

Ivs. obovate or oblong, attenuate on the petiole, mucro-
nate tipped, margins whitish: scape erect: branches
not further divided, terete, pubescent: spikes ovate,
crowded, somewhat unilateral: spikelets 4-fld.: calyx
green; corolla lilac -rose. August. Songorla. B.R.
33:2.

13. elata, Flsch. A hardy perennial about 2 ft. high:
Ivs. large, obovate, very obtuse, usually recui'ved at
apes and mucronate, long - attenuate on the petiole:

scapes much branched above: branches spreading, re-

curved, hairy triangular : spikelets 2-fld., In ovate,
loosely imbricated spikes: fls. blue. July, Aug. South-
ern Russia.

2394. Statice Bonduelli.

The flowers are about oue-tliird inch across.

14. latifdlia, Sm. A hardy deep-rootiug perennial
about 2 ft. high: Ivs. large, obloiig-elliptical, oi3tuse, at-

tenuate on the petiole: scape very much branched:
branches terete or angled : panicle large, spreading:
spikelets 1-lld., rarely 2-fld., in lax, narrow spikes: fls.

blue. Midsummer. Russia. — A handsome plant.

Should be given a very deep soil in a sunny position
and left undisturbed.

S. Arm-eria, Linn., is Armeria maritima.— 5. grandiflhra,
Hort.=Armeria latlfolia.

—

S. i^wrpti-rea. Koch = Armeria elnn-

gata.

—

S. Pseudo-armeria, Pax.=Armeria latifolia.

—

S. undn-
lata, Bory Sc Chaub.^Armeria argyrocephala.

F. W. Barclay.

STATISTICS concerning horticulture are very imper-
fect, widely scattered and not always available. The
United States Department of Agriculture has published
statistics of horticulture in various publications. The
Synoptical Index of the Reports of the Statistician,

1863 to 1894, is a document of 258 pages published in

1897. The Section of Foreign Markets has issued many
statistical pamphlets of great interest to importers and
exporters of horticultural products. Market-gardening,
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floriciilture, seed raising, the nursery business, and
viticulture were subjects of special reports in the Elev-
enth Census, 1890. In this Cyclopedia statistics ap-
pear under such large topics as Horticulture, Cut-flow-
ers, Floriculture, and the various articles on states.

2395. Stauntonia hexaphylla (X Ja).

STAUNTONIA (G. L. Staunton, physician, 1740-
1801). Jb'crberiduccit'. A genus of 2 species of tender
evergreen woody vines, one from China and one from
Japan. The Ivs. have 3-7 digitate leaflets. Pis. monoe-
cious, in axillary, few-fld. racemes; sepals 6, petaloid;

petals wanting: sterile fl. with 6 monodelY)hous stamens,
anthers birimose, ovary rudimentary: fertile fl. with G

sterile stamens and 3 carpels.

hexaphylla, Decne. Fig. 2395. A handsome vine be-
coming 40 ft. high: Ifts. oval, about 2 in. long, stalked:
fls. in axillary clusters, white, fragrant in spring: berry
about 4 in. long, splashed with scarlet. Japan. A.U.
12:139. p. ^, Barclay.
The Stauntonias are beautiful evergreen climbers aiid

well adapted to the soil and climate of the South At-
lantic and Gulf region. Both S. hexapliylla and the re-

lated Holhoillia laflfoUa (known also as Stauntonia
latifolla) grow well in the writer's Florida garden,
althoiigh they are not such verj^ luxuriant climbers as

are the Allamandas, Thunbergias and Bignonias. It

requires a few years before they are fully established.
They are excellent subjects to be planted on old stumps
and on small trees, such as catalpa and mulberry trees,

which they perfectly cover in the course of time wilh
their pretty evergreen leaves and their rather insig-

nificant but powerfully fragrant flowers. They wiil

not flourish in dry, hot, sandy soil, demanding for their
welfare rather moist, shady spots containing a profu-
sion of huraiis. A little commercial fertilizer contain-
ing a fair amount of nitrogen and potash will also prove
very beneficial. The need of some kind of a stimulant
is shown by the plant itself, which assumes a rather
yellowish cast in the green color of the foliage. A few
days after it has received some plant-food the foliage
shows a very beautiful dark green color. These two
species and the beautiful Kadsura Japonica are valuable
additions to the garden flora of our southern states.

H. Nehrling
ST. BERNARD'S LILY. Anthericum Liliago.

ST. BRUNO'S LILY. Paradisea LUiasfntm.

STEIR0N:£MA (Greek, sterile threads: referring to
staminodia). Primuldcete. Loosestrife. Herbs, all

erect, with opposite entire leaves and rather large yel-
low axillary and leafy-eorymbed flowers: corolla rotate,
5-parted; stamens 5, opposite the lobes, with 5 alternat-
ing subulate staminodia: capsule 1-loculed: seeds many
on a central placenta. Differs from Lysimachia in the
presence of the sterile stamens, and in the estivation of
the corolla. Useful showy plants for borders in damp
soil. All perennials.

ciliitum, Raf. {Ljisinictchia eilihta, Linn.). Stem 1-4
ft. high, sparingly branched, nearly glabrous: Ivs. 2-6
in. long, ovate-oblong to ovate-lanceolate, ciliate, acute
or acuminate, base rounded; petioles %. in. long, ciliate:

fls. on slender peduncles, showy, 6-12 lines broad; co-
rolla-lobes rounded erose, often mucronate: capsule
longer than the calyx. Moist thickets. U. S.

long'ifolium, Gray {Lysimdclila quadriflbra, Sims.
L. longifulia, Pursh). Erect, strict and glabrous: stem
4-angled, 1-2 ft. high: Ivs. linear, thick and firm, 1-

nerved, acute at both ends, 1—i in. long, smaller ones
clustered in the axils, margins slightly revolute, basal
broader and petioled: peduncles slender, %-lK in.

long: fls. numerous, often appearing clustered; corolla
8-12 lines broad, the lobes oval, cuspidate, often
eroso. Eastern U. s. June. July. B.M. COO (as Ij.

quad ri flora}. — Very showy when in flower. Offered by
collectors of native plants.

;g;_ jj_ Wiegand.

STELLARIA CLatiHy star ; referring to the form of
the flower). Caryopkylldcece.. A genus of about 70 spe-
cies of annual or perennial herbs, mostly diffuse, tufted
or weakly ascending. They a'-e scattered about the
whole world, but are mainly found in the temperate
regions. Lvs. opposite, simple: fls. usually white and
disposed in terminal or rarely axillary leafy or naked
paniculate cymes: sepals usually 5; petals usually 5,

rarely none, bifid, often deeply; stamens 3-10; styles
3-4, rarely 5: capsule ovoid to oblong, relatively short,

dehiscent by as many or twice as many teeth as there
are carpels. See Gray, Syn. Flora of N. Araer.

A. Fls. 7-10 lines across.

Holostea, Linn. Easter Bell. A hardy perennial,
erect, G-18 in. high, simple or somewhat branched, from
a creeping rootstock : lvs. sessile, lanceolate, 1-3 in.

long: fls. white, abundant,
in a terminal leafy panicle;

sepals one -half or two-
thirds as long as the petals.

May, June. En., Asia. B.
B. 2 :22. -This and the next
are desirable for dry banks
where grass will not grow
well and for other carpet-
ing purposes.

AA. Fls. 2-5 lines across.

B. I/vs. narrow.

graminea, Linn. A slen-

der-stemmed, hardy per-
ennial plant not usually
over G in. high, from a
creeping rootstock : lvs.

sessile, linear lanceolate,

usually about 1 in. long :

fls. white, in terminal or
lateral searious b r a c t e d
open panicles; sepals and
petals nearly equal in

length. May, June. Eu-
rope; naturalized in Amer-
ica. B. B. 2:23. - Var.
aurea, Hort. , Golden
Stitchwort, has pale yel-

low leaves and is lower
and more matted in
growth. Well adapted for sandy banks where
does not grow well.

BB. Lvs. ovate.

media, Linn. Chickweed. Fig. 2396. A low, decum-
bent annual weed common in all rich, moist, cultivated

soils, especially troublesome during the cooler months

2396. Stellaria media (fl. X 3).

One of the comraonest of
ehiekweeds, blooming nearly
every month in the year.

grass
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of the growing season and in frames, etc., during
winter. Lvs. 2 lines to IJ^a in. long, the lower petioled,

the upper sessile: fls. axillary or in terminal leafy

cymes; sepals longer than the petals. Eu., Asia. B.B.
2:21. — It is considered to be a good fall and winter cover-

plant in orchards and vineyards, but is never cultivated.

It is an indication of good soil. p mj^^ Barclay.

STENACTIS. See Erigeiwu

STENANDRIUM (Greek, narrow anthers). Acan-
thdcece. About 25 species of tropical or subtropical

American hei'bs, with or without short stems, and usu-
ally variegated leaves which are radical or crowded at

the base of the plant. Fls. usually small, solitary in the

axils of bracts on a scape-like peduncled spike, which is

either dense and has broad imbricated bracts or is in-

terrupted and has smaller bracts ; calyx 5-parted

;

corolla-tube slender, enlarged at the top, 5*Iobed; sta-

mens 4; anthers 1-celIed; style shortly 2-lobed : capsule
4-seeded, or by abortion fewer-seeded.

Lindenl, N. E. Br. A low-growing, compact plant,

with broadly elliptical lvs. rounded at the apex and
long-attenuate on the petiole, velvety in appearance, of

a dark green with a feathering of white or yellow along
the veins, somewhat purplish underneath : lis. not
showy, about % in. long, yellow: bracts ovate, acute,

serrate, green: spikes 2-3 in. long, narrowly cylindrical.

I.H. 38:136; 40:173 (4). -Tender foliage plant offered

1893-1895 by John Saul and Pitcher & Manda.

F. W. Barclay.

STENANTHITTM (Greek, narro IV flower; referring to

perianth-segments). Jjilictcece. Stenanthium occidentale

is a rare, hardy, summer -blooming bulb from the
Pacific coast, with nodding, greenish purple, 6-lobed,

bell-shaped fls. about % across, borne in a slender pani-

cle. Generic characters: fls. polygamous; perianthnar-
rowiy or broadly bell-shaped, persistent; segments con-
nate at the base into a very short tube, narrow or lanceo-
late, 3-7-nerved: seeds 4 in each locule. About 5 species;
one native to the island of Sachaline, another Mexican,
the rest west American.

occidentale, Gray. Stem slender, 1-2 ft. high: lvs.

linear to oblanceolate : raceme simple or branched at

base: bracts shorter than pedicels. Oregon to British
Columbia. -yp-^ jyj^

STENOCARPUS (Greek, narroiv fruit; referring to

the follicles, which are long and narrow). Profedcecp,.

About 14 species, of which 11 are New Caledonian and
3 are endemic to Australia. Trees with alternate or
scattered lvs. entire or with a few deep lobes and red
or yellow flowers in pedunculate, terminal or axillary,

sometimes clustered umbels: perianth somewhat irregu-
lar, the tube open along the lower side, the limb nearly
globular; anthers broad, sessile: ovary stipitate, with a

long, tapering style dilated at the top; seed winged at

the base.

salig^nus, R. Br. A medium-sized tree, with willow-
like, ovate-lanceolate lvs. 2-4 in. long, with short peti-

oles: fls. usually less than ^ in. long, greenish white,
in umbels of 10-20 fls.: peduncles shorter than the lvs.

B.R. 6:441. — Cult, in Calif. p_ ^^Y. Barclay.

STENOLOMA (Greek, narrow - fringed). Polypodi-
dcea*. A genus of ferns formerly included with Davallia;
characterized by the decompound lvs. with cuneate ulti-

mate segments, and the compressed suborbicular or
cup-shaped indusium which is attached at its sides and
open only at the top. For culture, see Fern.

tenuifdlia. Fee. Lvs. 12-18 in. long, 6-9 in. wide,
quadripinnatifid, on polished dark brown stalks which
rise from stout creeping flbrillose rootstocks; ultimate
divisions with toothed cuneate lobes; sori terminal,
usually solitary. Tropical Asia and Aus-Polynesia.

—

Var. stricta, Hort., has a more upright habit and nar-
rower leaves. L, M. Underwood.

STENOMfiSSON (Greek, srnall and middle; alluding
to the corolla-tube, which is usually contracted near the
middle). Amarylliddcece. About 19 species of tropical

American bulbous herbs, with linear to broadly strap-
shaped leaves and red, reddish yellow or yellow flowers,
in a usually many-flowered umbel: perianth-tube long,
erect or recurved, the lobes sliort, erect or spreading;
filaments straight, connected by a membrane: capsule
somewhat globose, 3-furrowed, 3-loculed: seeds black.
Stenomessons require a good soil and a sunny house

with a temperature never below 45°. During the grow-
ing season they should have plenty of water, but when
at rest comparative dryness is necessary. The offsets

should be removed from the ohl bulbs before growth
commences. The plants continue in bloom a number of
weeks.

a. Stifle shorter than the perianth.

incarnatum, Baker (Cobiirgia incarndta, Sw.}. A
tender plant: bulb ovate, 2-3 in. through: lvs. thick,

glaucous, obtuse, about 1}4 ft. long, strap-shaped: scape
2 ft. high: fls. 4-5 in. long, few to many in an umbel,
variable in color but typically crimson, with a green
spot on each segment. August. Peru. I.H. 38:123
{perianth-limb light yellow). Gn. 50:1076.

AA. Style longer than the perianth.

fl&vum, Herb. A tender plant: bulb somewhat glo-
bose, 1 in. through: lvs. about 1 ft. long, obscurely
petioled, at first compressed on the margin: scape 1 ft.

high: fls. yellow, about 2 in. long, usually few in an
umbel. B.M. 2641. B.R. 10:778 {'AsChrijsiphiala flava).

F. W. Barclay.
STENOTAPHRUM (Greek, stenos, narrow, and tapJi-

ros, a trench; the spikelets being partially embedded
in the rachis). Graminew. About 3 species of tropical
regions, one of which is found along the Gulf coast,
especially in Florida, where it is utilized as a lawn
grass. In this respect it is similar to Bermuda grass,
being naturally adapted to a sandy soil, which it binds
by its rhizomes and creeping habit as does that grass.
Spikelets 2-fld., the lower staminate or neutral 2-4: in
a short spike, which is embedded in the alternate
notches of the broad rachis, thus forming a spike-like
panicle. Creeping grasses with compressed culms and
flat, divergent leaves.

Americ§,num, Schrank. {S. secnndMum, Kuntze. >?.

gldbrum, Trin.). St. Augustine Grass. Flowering
branches erect, 6-12 in. high. Var. variegatum has
leaves striped with white, and is used as a basket

P^^^^- A. S. Hitchcock.

The introduced form of St. Augustine Grass is one of
the most valuable lawn grasses for the extreme South.
It will grow on almost any soil and thrives even in
shade. The leaves are rather broad, never over 6 in.

high and require little mowing. This grass does not
become coarse, does not hold dew or rain, and is par-
ticularly good for house lots and lawns. It does not
need as much water as Bermuda or St. Lucie grass.
It is mostly propagated by cuttings.

E. N. Reasoner.
STEPHANANDRA (Greek, Stephanos, crown, and

aner, andros, m-dle stamen; alluding to the persistent
crown of stamens). liosdcem. Ornamental small decid-
uous shrubs with alternate, stipulate, lobed lvs. and
with small white fls. in terminal panicles. Graceful
plants, with handsome foliage, hardy north or almost
so. Well adapted for borders of shrubberies or rocky
banks on account of their graceful habit and handsome
foliage. Prop, easily by greenwood cuttings under glass
and by seeds; probably also by hardwood cuttings.
Four species in China and Japan, all undershrubs

with slender more or less zigzag branches: fls. slender-
pediceled, small, with cup-shaped calyx-tube; sepals
and petals 5; stamens 10-20: carpel 1; pod with 1 or 2
shining seeds, dehiscent only at the base. Closely allied

to Neillia and distinguished chiefly by the cup-shaped
calyx-tube and the incompletely dehiscent 1-2-seeded
pod.

flexu6sa, Sieb. & Zucc. {S. inclsa, Zabel). Shrub, 5
ft. high, almost glabrous, with angular spreading dis-

tinctly zigzag branches: lvs. triangular-ovate, cordate
or truncate at the base, long-acuminate, incisely lobed
and serrate, the lower incisions often almost to the mid-
rib, pubescent onlj'^ on the veins beneath and grayish
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green, %-l% in. long: fls. white, about % in. across, in

terminal short, 8-12-fld., usually panicled racemes; sta-

mens 10. June. Japan, Korea. Gu. 5.5, p. 141.

Tanikse, Pranoh. & Sar. Fig. 2397. Shrub, 5 ft. high,

almost glabrous: Ivs. triangular-ovate, slightly cordate
at the base, abruptly and long-acuminate, usually 3-

lobed and doubly serrate or lobulate,

pubescent only on the veins beneath,
l^'2-3 in. long: tis. iu terminal loose

panicles, slender -pediceled, % in.

across ; stamens 15-20. June, July.
Japan. B. M. 7593. Gt. 45: 1431.-
Handsome shrub much resembling
Neillia m foliage, coloring in fall bril-

liant orange and scarlet or yellow.

Alfred Rehder

Sloribunda, Brongn. Fig. 239S. Glabrous, 8-15 ft.:

Ivs. elliptic, with a short point, thick and shining green,
entire: tls. 1-2 in. long, of waxy consistency, white or
cream color, very fragrant, in many umbels, uhe ca-
lyx one-fourth or less the length of the corolla-tube:
fr. 3-4 in. long, ellipsoid, glabrous, fleshy, containing

Steplianandra flexuosa is closely allied to

Spiraea and has the Spir^a style of beauty
It grows 2-3 ft. high and has long, slendei
branches which are densely and regularly m
terwoven in a fan-like manner. Its habit of

growth is fountain-like, the branches bemg giacefuUj
pendent. Its flowers are snowy white and, although
minute, are so numerous that the plant becomes very
showy. It is especially fitted for the back of herba-
ceous borders or for the front of larger shrubs. Its

foliage, which is deeply toothed, is tinted red in early
spring and deep glossy green during spring and sum-
mer. In the autumn it puts on unusual tints of red-
dish purple. This species can be increased by cuttings,
but it is usually propagated by layers, which root
readily and are easily transplanted. The foliage be-
comes so dense that the growth of weeds beneath its

thickly set branches is effectually prevented.

J. W. Adams.
STEPHANOPHtSUm. See EuelUa.

STEPHANOTIS (from Greek words for crown and
eiir ; alluding to the 5 ear-like appendages on the stami-
nal crown). Asctepiadaceie. Twining glabrous shrubs
of the Old World tropics, of about fourteen species, one
of which, i'. floribunda, is one of the best of green-
house climbers. Lvs. opposite and coriaceous : fls.

large and showy, white, in umbel-like cymes from the
axils ; calyx 5-parted ; corolla funnelform or salver-
form, the tube cylindrical and usually enlarged at the
base and sometimes at the throat, the lobes 5: crown
mostly of 5 scales that are usually free at the apex and
adnate to the anthers on the back, the anthers with an
inflexed tip or membrane: fr. a more or less fleshy fol-

licle.

I,

yf^/M'"''-

2397. Stephanandra Tanakse (X ii).

2398. Stephanotis floribunda (X %).

melon-like seeds which are provided
with a tuft of hair. Madagascar.
B.M. 4058. Gn. 21, p. 441 (showing
a pygmy plant blooming in a small pot

;

not climbing); 46, p. 208; 55, p. 150
C. II. 14:109 (a dwarf variety, the Elves
ton); 24:817; 25:137; III. 17:50. RT
1874, p. 308; 1885, p. 438, 4.39.-This is a
most useful old greenhouse twiner, bloom-
ing in spring and summer. In winter it

should be kept partially dormant at a tem-
perature suited to carnations (say 50-60°
Enrich the soil every year. Propagated
by cuttings of last year's growth iu spring.
Good seeds are rarely produced under
glass. When planted in the open in warm countries, it

thrives best in partial shade. Very liable to mealy bug.
S. Tlioudrsii, Brongn., from Madagascar, appears to

be the only other species in cult., but it is not in the
American trade. It has obovate lvs., fls. in 3's, and
sepals about one-third the length of the corolla-tube.

L. H. B.

Steplianotis floribunda is one of the handsomest of
our wannhouse climbers, blooming in spring and sum-
mer. In the days when short blooms were used in
bouquets it was one of the most valuable flowers that
the florist had, its large waxy umbels having a delicious
odor. It should be kept about 60° during the winter,
with less water. In the summer it delights in the tem-
perature of our warmest houses with plenty of syring-
ing. When given too much root room it grows very
rampant and is less inclined to flower. Therefore a
tub or a border where its roots are restricted is better,
with an annual top-dressing of good manure. Its great-
est enemy is the mealy bug, which, if allowed to get a
lodgment on the plant, is a great pest. Seed pods are
occasionally seen on the plant, but it is easily propagated
by cuttings from pieces of the last year's growth and
they strike freely in sand. This is also one of the most
valuable plants for private estaldishments. When grown
in a 12- or 15-inch pot or tub and trained on a balloon
trellis it makes splendid specimens and is often seen at

our horticultural exhibitions; and when in bloom there
is nothing finer for the conservatory. Wm. Scott.

STERCCLIA {Sterculms of Roman mythology, from
stemis, manure; applied to these plants because of the
odor of the leaves and fruits of some species). Ster-
cuUAceoe. Some 50 or 00 species of tropical trees or
shrubs, most abundant in Asia, a few of which are
planted in the southern states and California. Pis.

mostly polygamous, apetalous, the calyx tubular, 4-5-

cleft, often colored; stamens united in a column which
bears a head of 10-15 sessile anthers; pistil of as many
carpels as calj'x-lobes and opposite them, each carpel
2- to many-ovuled, the stigmas free and radiating: fr.
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follicular, each carpel distinct and either woody or
membranaceous and sometimes opening and spreading
into a leaf-lilie body long before maturity (Fig. 2399);
seeds 1-many, sometimes arillate or winged, sometimes
hairy. Sterculias have very various foliage, the leaves

of different species being simple, palmately lobed or

digitate. The Howers are mostly in panicles or large

clusters, sometimes large and sliowy, varying from
greenish to dull red and scarlet. The species are grown
mostly for street and lawn trees. The only kinds that

are generally known in this country are S. platanifolia,

S. diversifoha and 5^. acerifoUa, the last two known in

California as Brachychitons. All are easily grown from
seeds. Sterculiaceous plants are allied to the Malvacete.

2399. Mature follicles or fruits of Sterculia platanifolia. bear-
ing seeds on the margins. Natural size.

A. Carpels expanding before maturity into leaf-like

bodies, exposing the seeds.

platanifolia, Linn. f. (Firmidna platanifolia, Schott
&Endl.). .Japanese Varnish Tree. Chinese Parasol
Tree. Fig. 2399. Strong-growing, smooth-barked,
round-headed tree of medium size, with deciduous foli-

age: Ivs. very large, glabrous, cordate-orbicular, pal-
mately 3-5-lobed like maple Ivs., the lobes sharp-
pointed: fls. small, greenish, with reflexed calyx -lobes,
in terminal panicles: carpels i or 5, bearing globular
pea-like seeds.— Said to be native of China and Japan.
Hemsley admits it to the "Flora of China," and Sargent
says in "Forest Flora of .Japan" that it is one of the
several Chinese or Corean trees grown in Japan.
Bentham, in "Flora Hougkongeusis," says that it is

native to China. Franchet and Savatier, in " Euuraeratio
Plantarum Japonicaram," admit it as an indigenous
Japanese species. Now a frequent tree from Georgia
south. Excellent for lawns and shade.

AA. Carpels not becoming leaf-like.

E. Jjvs. all digitately compound.
fffitida, Linn. Tall, handsome tree, with all parts gla-

brous except the youug foliage: Ivs. crowded at the ends

of the branchlets, of 5-11 elliptic, oblong or lanceolate,
entire, pointed, thick leaflets: Hs. large, dull red, in
simple or branched racemes, appearing with the ivs.:

fr. large and woody follicles, glabrous outside, often
3 in. or more in diam. and containing black seeds the
size of a hazelnut. Tropical Africa and Asia to Aus-
tralia. —Grown in southern Florida. In its native coun-
tries, the seeds are said to be roasted and eaten.

BB. Lvs, entire or only lobed [compound forms some-
times borne on S. diversifolla).

c. Follicles piibescent outside and corky inside.

alflta, Roxbr. Large tree, the young parts yellow

-

pubescent, the bark ash-colored: lvs. lai'ge, cordate-
ovate, acute, 7-nerved: fls. about 1 in. across, in few-
fld. panicles shorter than the lvs., and which arise from
the leafless axils, the calyx tomentose and the segments
linear-lanceolate: follicles 5 in. in diara., globose, with
wide-winged seeds. India.— Introd. into S. Florida.

cc. Follicles glabrous on the outside, usually villous
with in.

acerifdlia, A. Cunn. (JBrachychiton acerifdlium, F.
Muell.). Brachychiton. Flame Tree. Evergreen
tree, reaching a height of 60 ft., glabrous: lvs. long-
petioled, large, deeply 5-7-lobed, the lobes oblong-
lanceolate to rhomboid, glabrous and shining: fls. bril-

liant scarlet, the calyx about % in. long, in large, showy
trusses: follicles large, glabrous, long-stalked. Aus-
tralia.—A most showy tree when in bloom, and planted
on streets and lawns in California. Thrives in either
dry or fairly moist places.

divereifdlia, G. Don (Brachychiton popiUneum, R.Br. )

.

Brachychiton. Tall tree, glabrous except the fls.

:

lvs. very various, mostly ovate to ovate-lanceolate in
outline, often entire, sometimes variously 3-5-lobed on
the same tree, all parts acuminate: fls. tomentose when
young, bell-shaped, greenish red and white or yellowish
white, in axillary panicles : follicles 1 J^-3 in. long, ovoid,
glabrous, stalked. Australia. — Planted in California,

and commoner than the last.

Var. occidentEllis, Benth. {Brachych'iton Grigorii,
F. Muell. S. Gregorii, Hovt.). Lvs. deeply 3-lobed, the
lobes narrow, sometimes with short lateral ones : fls.

salmon-color; calyx smaller and more tomentose. West
Australia. — Offered in S. California. ^^ jj^ g^

STEEEOSPfiEMUm (Greek; hard seed). Bigno-
nidceaj. About 10 species of tropical trees native to

Asia and Africa, of which 2 are cult, n S. Fla. and
S. Calif. They have handsome foliage, which is once
or twice pinnate, and large bignonia-like flowers of
pale yellow or pale rose, home in large, lax, terminal
panicles; calyx ovoid, open or closed in the bud; corolla-

lobes 5, nearly equal, round, crisped, toothed or lacin-

iate: capsule long, terete, loculieidally 2-valved; seeds
in 1 or 2 series.

Stereospermnm Sinicnni seems to revel in the light
sandy soil of the Florida gardens. Its abundant, large,

fern-like, crimped Ijipinnate foliage and its luxuriant
symmetrical growtli combine to make it an object of

great beauty. It grows to a height of 10 to 12 ft. in one
season, and if not cut down by a severe freeze it attains
a height of 20 ft. in two years, yjrovided the soil is

made rich by a good fertilizer. Planted out in a con-
servatory in the North it soon reaches stately dimen-
sions. It is easily raised from cuttings placed in sand.
S. suaveolens lacks the elegance of its congener, and it

does not sprout as readily after it has been frozen down.

A. Foliage twice-pinnate: fls. pale yellow.

Sinicum, Hance. Tree, said to attain 60 ft. : lvs. oppo-
site, bipinnate; pinnae about 4 pairs, each pinna with
about 7 Ifts.; Ifts. ovate-lanceolate, 2x54 in.: corolla
pale sulfur, 3 in. long; lobes 1 in. long, somewhat
crisped. Hong Kong.

AA. Foliage once-pinnate: fls. pale or dark purple.

suaveolens, DC. Tree, 30-60 ft. high: lvs. 12-18 in.

long: Ifts. 7-9, broadly elliptic, acuminate or acute, 5K
x3 in.: panicle mauy-fld., viscous, hairy: fls. 1J4 in.

long; lobes crisped-crenate. India.

H. Nehbllsg and W. H.
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STERNBI:RGIA (after Count Caspar Sternberg, a
botanist and writer, 1761-1888). AmaryUiddce(e. A
genus of 4 species of low-growing hardy bulbous herbs
from eastern Europe to Asia Minor, with strap-shaped
or linear leaves and bright yellow crocus-like flowers.

Perianth regular, erect, funnelform; stamens inserted
on the perianth-tube; tilaments long, filiform; anthers
dorsifixed, versatile : fr. fleshy, scarcely dehiscent;
seeds subglobose. The bulbs should be planted rather
deeply, about 6 inches. J. N. Gerard says of their cul-

ture in G.F. 10:158 that they require a rather heavy soil,

in a somewhat dry, sunny position where they will be well
ripened in summer.

2400. Sternbergia lutea (X >^).

A. Fls. and Ivs. appearing together.

B. Blooming in fall,

lutea, Ker-Gawl [Amaryllis lutea, Linn.). Fig. 2400.

Bulb about IK in. through: Ivs. 6-8 to a bulb, strap-
shaped, becoming 1 ft. long: fls. yellow, 1—i to a bulb;
tube less than K in- long; perianth-segments about IK
in. long. Mediterranean region of Eu. and Asia. B.M.
290. Gn. 44, p. 365; 47, p. 114. G.C. II. 13:21.

BB. Blooming in spring.

Fischeri^na, Roem. Has the habit of 5. lutea, but
differs in season of bloom and stipitate ovary and cap-
sule. Wm. Watson says (G.F. 8:144) that the fls. are
a brighter yellow and as large as the largest forms of

S. lutea. Caucasus. B.M. 7441.

AA. Fls. and Ivs. appearing at different seasons.

B. I/i'S. linear: fls. small.

colcMciflora, Waldst. and Kit. Bulb about % in.

through: Ivs. appearing in spriug, 3-i in. long: fls. yel-
low, in fall; segments about 1 in. long by 2 lines broad.
East Europe, Asia Minor, B.R. 23:2008.

EB. Ijvs. stra2)-shaped: fls. large.

macrdntha, J. Gay. Bulb globose, IK in. through,
with a long neck: Ivs. becoming 1 ft. long, nearly 1 in.

wide, fully developed in June: fls. bright yellow, 3-5 in.

across; segments about 1 in. broad. October. Asia
Minor. G.C. III. 23:97. Gn. 47:1001. B.M. 7459.-A
handsome species. p^ -^ Barclay

STEVENSONIA (named after one of the governors
of I\I;turitius). Palmlicece. A monotypic genus of tropi-
cal palms from the Seychelles. Tall trees, sjjiny through-
out or at length nearly smooth, with ringed caudex: Ivs.

terminal, spreading-recurved, the cuneate-obovate blade
convex, bifid, oblique at the base, plicate-nerved, the
margins split, segments deeply cut, the mid-nerves and
nerves prominent, scaly beneath; petiole plano-convex;
sheath deeply split, scaly, spined; spadix erect; pe-
d\incle long, compressed at the base: branches thick-
ish : spathes 2, the lower one persistent, prickly, the
upper one smooth, woody, club-shaped, deciduous: fr.

ellipsoidal, small, orange- colored. For culture, see
Palm.

grandifdlia, Duncan [Pha^nicoplibriitn Sechelld.ru7n,
H. Wendl.). Caudex 40-50 ft. high, very spiny when
young, less so when old; petiole 9-18 in. long, pale
green; blade cuneate-obovate. Seychelles. I.H. 12:433.
B.M. 7277. Gn. 23, pp. 173, 320. j^j^^D G. Smith.

STfiVIA. For the Stevia of florists, see Piqueria.
True Stevias are described in horticultural literature,
but it is not known that any of them are now in the
American trade.

STEWARTIA. See Stuartia.

STICK-TIGHT, Vernacular for burs of Cynoglossum,.

STIGMAPH'S'LLON (Greek, stigma and leaf; refer-
ring to the leaf-like appendages of the stigmas). Some-
times written Siigmapliylhim. Malpighidcece. About
50 species of tropical American woody vines with usu-
ally opposite, entire to lobed, petioled leaves and yellow
flowers in axillary, peduncled umbel-like cymes: calyx
5-parted, 8-glandular; stamens 10, of which 6 are per-
fect and 4 antherless or defonned; styles 3; stigmas
produced into leaf -like or hooked appendages : ovary
3-loculed, 3-lobed.

ciliatum, A. Juss. A tender woody twining vine: Ivs.

evergreen, smooth, opposite, cordate, ciliate: fls. bright
yellow, large, in peduncled axillary clusters of 3-6.

P.M. 15:77. Gn. 33:637.—Apparently the only species in
the trade and possibly the most handsome of the genus.
G. W. Oliver says that S. ciliatum is one of the best
medium-sized vines for outdoor trellis work. For pot
culture it is of little service and thrives in the green-
house only when planted out. September is the best
month for propagation. On outdoor plants much of the
wood is useless for this purpose, being thin and soft.

Choose the wood made early in the season; a heel or
joint is not necessary; root in bottom heat and carry
through the winter in the greenhouse as small plants.
Ernest Braunton says of its culture in S. Calif, that
it must have shade, protection from, dry or hot wiuds,
and an open soil. Under the right conditions it flowers
admirably. y. W. Barclay.

STILES, WILLIAM AUGUSTUS, journalist, editor
and park commissioner, was born March 9, 1837, at

Deckertown, Sussex county, in northern New Jersey,
and died October 6, 1897, in Jersey City, N. J. His
grandfather settled on a farm near Deckertown in

1819, where his father, Edward A. Stiles, in 1833
founded Mount Retirement Seminary, a successful
school of the highest rank during the following thirty
years. Here William A. Stiles received his early educa-
tion; as a boy he showed great love for classical litera-

ture and unusual proficiency in music and mathematics.
He was distinguished as a student at Yale, graduating
in 1859 in a class which included many men who have
since attained high rank in public affairs. Prevented
from taking up the profession of law by constitutional
weakness and defective eyesight, liis many-sided na-
ture found expression in diversified activities. He
was in turn a teacher, assistant superintendent of
public schools, surveyor on the Pacific coast, writer of
political articles, secretary of the Senate of New Jersey,
actuary of a life insurance company, and ganger in the
New York custom house. During a long period of ill-

ness and almost total blindness he acquired systematic
knowledge of plant-life from readings by his sisters,

and this gave impulse toward subsequent study on
broader lines. He brought together many rare and
choice species of plants, and made interesting experi-
ments on the farm. Love of nature was henceforth a
dominant force with him. His articles in the daily
press of New York on the various interests of country
life attracted wide attention, and led to his appointment
as an editorial writer of the New York Trihune, a rela-

tion which continued throughout his lifetime. In 1883
he became agricultural editor of the Philadelphia Press.
Keenly interested in introducing scientific discoveries
and improved methods into general practice, he estab-
lished relations with the foremost agriculturists abroad
and at home, and made his department a iiseful and
valuable exponent of the best knowledge of the time.
His masterly conduct of the page during the next five

years set a high standard for journalism in this field,

and established his reputation as a specialist in agri-
culture and cognate subjects. On the founding of
"Garden and Forest" in 1888, William A. Stiles was
invited to be the managing editor. For nearly ten
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years, to tbe close of his life, lie devoted hiiii.self to

this journal through vigorous editorial writing and
management, and steadily maintained the high char-
acter of the most able and influential periodical in

American horticultural journalism. His ripe scholar-
ship, sound judgment, masterly use of English, and
persistent energy, all contributed to the success of this

part of his lifework, and his profound, sympathetic
understanding of contact with nature as a human and
spiritual need, characterized all his activities. For
many years he rendered conspicuous service in working
for the establishment of small parks easily accessible to

the poor, and for the wise conduct of the larger parks
and their preservation from invasion and dcspoilincnit.

His special ability and influence received piililic re<'og-

nition in 1895, when he was appointed a park cnimnis-
sioner of New York city, a position in which he
rendered signal and valuable service until the time of
his death. William A. Stiles was unmarried. He had
a fund of inimitable wit and humor, and was the warm
and honored friend of the best men and women in the
communities in which he lived. ]\j_ J5_ Coulston.

STILLtNGIA (after Dr. Benj. Stillingfleet, an Eng-
lish botanist). £]tiphorhid.ee(e. About 15 species of

herbs or shrubs from North and South America with
alternate, stipulate leaves and small, monoecious, apeta-
lous flowers in terminal spikes. The genus is closely
allied to Sapium, but differs mainly in the fruit, which
in Stillingia is of 2-3 dry 1-seeded carpels with no cen-
tral axis remaining after dehiscence but with a large,

persistent, 3-honied receptacle, while in Sapium the
fruit dehisces by splitting down the back of each
carpel, leaving a 3-winged central axis to which the seed
is for a long time persistent: the large receptacle is

also wanting in Sapium.

sylvAtica, Linn. Queen's Delight. A half-hardy
perennial herb with a woody root: stems clustered,
2-3 ft. high : Ivs. numerous, very short-petioled or sessile,

linear-lanceolate to obovate, obtusely serrate: fls. yel-
lowish, in terminal spikes. Spring to fall. Southern
states. According to Mueller's "Select Extra Tropical
Plants," the root is extensively used for its emetic and
purgative properties. C. D. Beadle reports that the
plant has stood a temperature of —9° at Biltmore,
N. C. The plant grows readily from seed, but does not
bear transplanting well.

For S. sehiferum, see Sapium sebifenun.

F. W. Barclay.

STIPA (Greek, .s^i/je, tow; in allusion to the plumose
awns of one of the original species). Graminece. A
large genus of about 100 species, throughout the world
except the colder parts. They are particularly charac-
teristic of the plains, savannas and steppes. The long,
sharp-pointed awns of some species are troublesome or
even dangerous to stock, especially sheep, on account
of their tendency to work through the skin and into
the vital organs. Perennial grasses with narrow invo-
lute leaves and loose panicles: spikelets 1-fld.; empty
glumes membranaceous, longer than the indurated fi.-

glume; fl. -glume with a sharp hairy callus below and a
stout persistent twisted awn above. At maturity the fl.-

glume falls away from the empty glumes. The species
here mentioned are cultivated for ornament, including
the making of dry bouquets.

pennata, Linn. Feather Grass. Culms 2-3 ft., in
bunches: empty glumes narrowed into awns an inch or
more long: fl.-glume % in. or more long; awn a foot or
more long, lower portion smooth and twisted, the upper
very plumose, giving the panicle a very feathery orna-
mental appearance. Steppes of Europe and Siberia.
Gn. 9, p. 199. V. 3:247. R.H. 1890, p. 489.

elegantissima, Labill. Stems 2-3 feet, erect from a
horizontal rhizome : Ivs. narrow and erect: panicle
very loose, 6-8 in. long, very plumose: spikelets 4-G
lines long; awn \% in. long. Thrives in sandy soil.

Australia.

tenacissima, Linn. Esparto Grass. Culms 2-3 ft.,

in bunches: Ivs. narrow, smooth, cylindrical, elongated:
panicles contracted, 2-cleft: fl.-glume awned between
teeth; awn 1-2 in. Spain and North Africa. The Ivs.

furnish fiber from which are made ropes, mats, paper,
etc. In Africa it is called Haifa or Alfa.

spartea, Trin. Porcupine Grass. Culms 2-3 ft., in
bunches: panicles contracted; empty glumes broad,
nerved, about 13^ in., tapering to a sknuier point: fl.-

glume nearly 1 in. ; awn iisually about G in. long, the
lower half erect, pubescent and strongly twisted, the
upper half bent to one side, rough. Illinois to Cali-
fornia.

capill&ta, Linn. Similar to S. spartea: flowers more
numerous but smaller in every way: fl. -glume about K
in. long; lower part of awn only minutely pubescent,
and the upper or bent portion sinuous. Plains, Europe.

A. S, Hitchcock.
ST. JOHN'S WOKT. Hypericum.

STOB^A (after D. Stobjeus, a Swedish patron of
Linnffius). Compdsitce. This genus is included by
Bentham and Hooker under Berkheya. About 70 spe-
cies of South African herbs or somewhat shrubby
plants, commonly with aspect of thistles as to the foli-

age. Lvs. usually decurrent, dentate, pinnatifid or pin-
natisect, the lobes dentate and spiny: heads small to
large, solitary or somewhat corymbose; rays usually
yellow.

purpiirea, DC. [Berklieija purpia ea , Benth. & Hook.).
A half-hardy, probably biennial plant 2-3 ft. high:
lower lvs. about 1 ft. long, irregularly lobed, spiny on
the margins, cottony benealh, dark green above: stem-
Ivs. smaller, long-decurrent: fl. -heads 3 in. across, pur-
ple to white, resembling a single dahlia. G.C. 1872:1261.
—To be recommended for growing with half-hardy al-

pines. It can be wintered in a coldframe. Prop", by
seed and division. F. W. Barclay.

STOCKS (for botany, see MaWiiola. Fig. 2401; also
compare Figs. 424, 1377 and 2402) are divided into
two groups, Summer and Winter Stocks. The former
are annuals and therefore bloom in the first summer;
the latter are biennials and bloom in the second year,
or, if sown very early, late in the fall or the winter of
the first year. Fall or intermediate Stocks are between
these two groups; they bloom profusely in the autumn.
The seed of the Summer Stocks, or, as they are com-

monly called, "Ten Weeks' Stocks," is sown from the
end of February until April, mostly in a lukewarm hot-
bed, which must be sunny and well aired. Good clean
garden soil, well mixed with sand and free of manure,
is the proper soil for sowing the seed in. The seed will
germinate in 6-10 days, the light-seeded sorts germinat-
ing quicker than the dark-seeded kinds. Air must be
admitted as soon as the seeds have sprouted, a great
deal in warm weather and less when the weather is raw,
until finally the sash can be entirely removed during the
day. If the seedlings need water it should be given in
the morning, so that they are dry at night. If the sun
is hot the seedlings must be shaded. If the seed is to
be raised from pot-grown plants a good, well-matured,
sandy garden soil should be used which contains an
admixture of well-rotted sod or the soil taken from
river bottoms. The pots are about inches high, with
a diameter of 7 inches. Wlien they show their fourth
leaf the seedlings are planted firmly into these pots
with a dibber, pots being well filled with the above
soil; care should be taken that the roots are inserted
vertically. From G to 8 plants are put into such a pot.
These pots are then placed on sunny stages, usually
protected by tilt-roofs. The development of the plants
depends now principally on careful watering, which is

done mostly with watering pots and at the beginning
with a fine spray attached to the spout of the watering
pot. After a crust has formed on the top of the soil,

the spray is discontinued and the pots are watered with
the pipe of the can. This watering is done at night dur-
ing warm weather and in the morning when the weather
is cold. Very little watering is done in continuously
cloudy or rainy weather. The watering of the Stocks is

the most particular and important part in the cultiva-
tion in pots, for if due care is not exercised a white
maggot will make its appearance while the plants are
iu bud and destroy the roots. The common flea-beetle
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Double Stock, Matthiola incana. var. annua (X ]

is another of the enemies of Stocks; this often appears
in large numbers and eats the leaves of the young
plants. Frequent syringing with water is the only
remedy found so far against these pests when they
infest Stocks.
After the plants have been in bloom for some time the

double-tioweriug specimens are cut out and the water-
ing is continued carefully until the seed-pods which
form on the single plants show indications of ripening,
which is in October. Tlie plants are then pulled and
tied in bundles, which are hung up in dry sheds until

the middle or the latter part of November and Decem-
ber, in which time the seed fully matures in the pods.
Now comes the most important part of seed-saving of

Stocks. The bundles of plants are taken down, the
roots and part of the stems cut off, and the stalks are
taken in hand by expert gai'deners, who sort them, for
common seed and also for the seed stock. The pods in-

dicate by their shape, size and form whether the seeds
contained therein will produce a high percentage of
double flowers the following year, and the selection is

done with care. The seed that M'ill go on the market
can be vastly improved by the removal of "wild " pods,
which contain seeds that produce nothing but single
flowers. The seeds are removed by hand from the
pods, mostly by women and children. Cakl Cropp.

The double-flowered varieties of Maffhiola ivcana,
var. annua, commonly known as "Ten Weeks'" or
"Summer Flowering Stocks," are among the most fra-

grant and pleasing of common garden annuals. They
are readily raised from seed sown in a gentle hotbed
about the first week in April, keeping them close for a
few days until germinated, gradually inuring them to an
abundance of air as they increase in size, and finally,

towards the end of May, transferring them to the flower
garden or border where ihey are intended to flower,
choosing a dull or showery day for the purpose.
The varieties of M. incana, though perennial in their

native habitat, are best treated here as annuals, and are
well worth growing as pot-plants, either for cutting or
the decoration of the conservatory during the winter

2402. Wallflower—Cheiranthus Cheiri, for contrast with Stock,

with which it is often confounded (X M).

The flowers are yellow or eopper-eolored, and the leaves thin-
ner, narrower and more acute than those of the Stock.

and early spring months. They are known in the trade
in this country as "Boston Florists' Stock," "Princess
Alice," "Cut-and-come-again," "East Lothian" and
"Brompton Stocks." Though they are as readily propa-
gated from seed as the "Ten Weeks' Stocks," they
require a much longer period of time to gi-ow; there-
fore, those intended for early winter flowering should
be sown in June, while those intended for spring flower-
ing should be sown about the middle of August. Fill a
number of 3-inch pots with sifted loam and plant about
three seeds in each pot; place them in a close shaded
frame till germinated; as soon as they commence to
grow reduce the seedlings to one in each pot. They
must not be allowed to suffer for water at any time or
they will lose their leaves. As soon as the pots are
fairly well filled with roots (though they must not be-
come potbound), they should be shifted on into larger
sizes until they reach a 6- or 7-inch pot. The soil best
suited to them is a rich, heavy loam. As soon as the
plants show signs of flowering they are greatly benefited
by an occasional watering of weak liquid cow or sheep
manure water. Those sown in June should be grown
outside until the approach of cold weather, when they
should be transferred to the house where they are
Intended to flower, while those sown in August should
be grown on in coldframes until very cold weather sets

in, when they should be phiced in a cool-house, keeping
them at a temperature of about 45°. Stocks while grow-
ing in the greenhouse are very subject to the attacks of
green- and black-fly; they should, therefore, be fumi-
gated at least once in two weeks, or should have tobafeco

stems placed among the pots.

Seed of both M. annua- and M. incana is imported
from Germany, principally Erfurt and Quedlinburg,
where plants are specially grown for seed which will

p^-oduce double flowers (see Gardener's Chronicle, 1866,

p. 74; also Dr. M. T. Masters' Vegetable Teratology
Appendix). Edward J. CANinNa.
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STOCK, TEN WEEKS'.
incanu, vnr. amnid.

See Stocks unci Mattlilohi

STOCK, VIRGINIAN. Malcomia viaritlma.

STOKES' ASTER. See Stokesia.

STOKfiSIA (Jonathan Stokes, M.D., 1755-183], Eng-
lish botanist). Compdsita'. Stokes' Aster is one of

the rarest, choicest and most distinct of American
hardy perennial herbs. It is a blue-tld. plant about a

foot high which at 15rst glance has points in connnon
with China asters, c&ntaureas and chicory. The heads
are 3 or 4 in. across in cultivation. The marginal row
of flowers is composed of about 15 ray-like corollas,

which have a very short tube at the base and are much
broadened at the apex and cut into 5 long, narrow strips.

Stokes' Aster is hardy as far north as Rochester,
N. Y., and Boston, Mass. Probably many persons have
been deterred from trying it because it is native only to

South Carolina and Georgia, and because it is con-
sidered a greenhouse subject in some .standard works
on gardening. The fact that it is found wild in wet pine
barrens is also deceptive, for the roots, as Woolson and
Keller testify, will decay if water stands on the soil in

winter. Moreover, the plant has been praised by
Meehan for its drought-resisting qualities. Stokes'
Aster should be planted in a well-drained, sandy loam,
not in cold and heavy clay. It blooms from August
until hard frost. According to Chapman, the heads of

wild specimens are only an inch across, but the size of
heads in cultivated plants is stated by many horti-

cultural experts to be 3-4 in. across. J. B. Keller writes
that Stokes' Aster is frequently used for cut-flowers.
In the wild the heads are few in a cluster or solitary; in

cultivation a good branch sometimes bears as many as
9 heads. No double form seems to have appeared.
Generic characters: heads many-fld. : marginal fls.

much larger, deeply 5- cut: involucre subglobose; outer
bracts prolonged into a large, leafy, bristly-fringed ap-
pendage : akene 3—t-angled, smooth: pappus of 4-5

thread-like, deciduous scales.

cyanea, L'H^rit. Stokes' Aster. Fig. 2403. Much-
branched, hardy perennial herb, 1-2 ft. high: branches
often piirplish: Ivs. lanceolate; radical ones entire,

tapering at the base into long, flattened stalks; cauline
Ivs. gradually becoming sessile, the uppermost with a
few teeth near the base and half-clasping: fls. blue or

purplish blue, 3-4 in. across. Aug.-Oct. Ga., S. <'.

B.M. 496C. Mn. 5, p.214. R.H. 1863:211. W. M.

STONECROP. See Sedum.

STORAGE. Various ideals are confused under the
denomination of storage. There are two kinds of
storage: (1) Common or non-refrigerator storage, em-
ployed mostly for holding perishable commodities tem-
porarily

; (2) cold storage, in which low and even
temperatures are maintained by some refrigerating pro-
cess. The common storage, without refrigeration, may
be again divided into two species: (a) the stoi-age may
be only a temporary halt, or a half-way station, on the
way to the shipping point, and where products are kept
for a day or are sorted and packed; (h) it

may be a storing of products that are wait-
ing for improved market conditions, and in
which an effort is made to maintain a rela-

tively low and uniform temperature. In
this latter kind of storage, the low temper-
ature is usually secured (1) by means of a
cellar or basement building; or (2) by
means of controlling air-currents and venti-
lation. This second type of storage, under
favorable conditions, reaches approximately
the same efficiency as temporary cold storage.
A few specific examples will illustrate

some of the ideals and the means of at-

taining them. Fig. 2404 shows a cellar storehouse,
such as is used by nurserymen. Sometimes these build-
ings are employed for the storing of apples and other
products. Usually the floor is two or three feet below
the level of the ground.

109

The house shown in Fig. 2405 is built on a side hill,

and the basement or cellar is used for the storage of
grapes, the first floor is used for packing, and the
second floor or attic for the storage of baskets, crates,
and the like. This building measures 25x00 feet over

'^fWm,

2403. Stokesia cyanea (X ii).

all. The foundation -walls are 24 jnche.s thick, and the
cellar is provided with ample ventilation by several
oiit.side windows, and also by means of a chimney
that runs from near the middle of the cellar np
through the roof. The floor is of earth. By means of
careful attention to ventilation, this cellar can be kept
at 50° or below during September and October, and is

frost-proof through the winter. The windows are pro-
vided with close-fltting screens to keep out rats and
squirrels. This cellar will easily hold fifty tons of
grapes in the picking trays. The first floor is divided
into two rooms, the front one being a packing-room 25
feet square, and the back room a storage and shipping
department 25x35 feet. This front packing-room is

provided with heat and is lighted by seven large
windows. The floor above the cellar is double and
made of IK-inch matched pine, with an abundant air
space between the two layers. This, therefore, pro-
tects the cellar from sudden fluctuations of tempera-
ture. The building is also shaded, especially from the
afternoon sun, by large trees. This building can be
erected in New York for about $1,200. It has 18-foot

yp M .ad

2404. A half-cellar storage.

posts, a tin roof, the two rooms in the first floor ceiled

with pine, but the top floor not ceiled.

An apple storehouse in Grand Isle, Vt., is shown in

Pigs. 2406 and 2407, and is described by Waugh (Bull.

55, Vt. Exp. Sta.):
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''The fruit bouse is built on high and dry ground.
The cellar was three feet, and dirt taken from this was
used to bank up around the wall. The wall is solid

stone and mortar, is 5 feet high, 2% feet wide at the
bottom, and 2 feet at the top; 2-inch plank for sills on
this, bedded in mortar, doubled so as to break joints;

2 by 4 studding above this ; outside of studding matched
pine, then paper, and then clapboards, painted; in

middle of studding, lath and plaster; inside of studding,
matched pine, then paper, and then 3^-inch sheathing,
painted. This gives two hollow walls, or dead-air
spaces. For ventilating, there is one ventilator from cel-

lar to the observatory on top of building, which has
four large window frames, with blinds, but no tight
windows. The venMlator opens into both storage rooms.
We have three 18-inch windows on east and west sides
of building in the cellar, and three large windows in

west side, next to storeroom. Both floors are double,
with paper between, and the second room is ceiled over-
head with matched spruce, and painted. The two win-
dows on ease side show in cut, with the outside doors."
The following sketch of a home storage plant is re-

printed from Bull. 74, W. Va. Experiment Station, by

2405. Grape storehouse, with packine-rooms on first floor. New York.

L. C. Corbett: "In localities where field stone are
plentiful, a satisfactory, durable and moderate -cost
house can be built in the form of a bank cellar by using
these stone in cement, making a grout wall. Such a
wall can be constructed by unskilled workmen if prop-
erly laid out in the beginning. The plan to follow is to

use broad 2-inch planks, held in place by substantial
staging to form a bos having a width of the thickness
of the desired wall—say 18 or 22 inches. Into this box
lay the dry stones, arranging them somewhat if large,
but if small they may be thrown in with a shovel. Put
in a layer 6 to 10 inches thick, then pour in thin mortar
composed of good lime and cement until the box is filled

sufficiently to imbed the stone. Repeat the operation,
moving the planks upwards as the mortar sets until a
wall of desired height has been built. Silo walls have
been built in this fashion which were 22 feet tall, and
were as solid as one continuous stone when completed.
The mortar must be thin and rich in lime or cement.
Lime will answer, but it is slower to set than cement,
and for that reason less desirable. Such a wall can be
built for about one-half the cost of the ordinary rubble
wall, and will answer in every way as well.
"Ample means of ventilation must be provided in

order that nature may be turned to assistance in reduc-
ing the temperature of the house as much as possible.
Sewer pipes leading for some distance under ground
and provided with proper stops or dampers can be very
effectively used to assist in reducing the temperature
during frosty nights. In addition to this the second
story of the house should be provided with one or two
ice rooms, according to the width of the house. The
writer is inclined to favor two narrow ice rooms, one

at either side of the building, with the storage room
between and below the ice rooms. See plan of such an
arrangement in Figs. 2408 and side elevation in Fig. 2409.
"The stone wall must have a lining in order to pro-

vide a dead-air space between it and the storage room.
This can be secured by placing 2x4 studding against
the stone wall, covering this with a durable waterproof
paper, placing 1-inch strips outside of this and covering
all with flooring. This will give two small air spaces
between the stone or brick wall and the storage
chamber. See Fig. 2409, cross section of sach a wall.
The ice chambers should extend the whole length of the
building or storeroom. They may be as narrow as six
feet, but eight feet will increase their capacity and cool-
ing power. The floors in these rooms should be made
of metal overlaid with 2x4's set on edge, the metal
floor so arranged as to allow a free passage of air from
the ice chamber into the storage room. As cold air
naturally falls the slat floor in the second-story ware-
room will give direct circulation into the lower ware-
room, and both be cooled in consequence. The floor
structure must be strong and well braced so as to carry
the heavy load placed upon it. Heavy staging carrying

2x12 joists 18 inches apart, and floored
with 2x4's one inch apart, will give am-
ple support for the ice chambers and
second-story wareroom. The roof to
the second-story room should be built
so as to make it as near a non-conduc-
tor of heat as possible. Dead-air spaces
are the cheapest and most easily con-
structed non-conductors. This is essen-
tial in the ceiling, as it has the double
duty to perform of holding the cold in
and keeping the heat out. A large,
well-ventilated attic space should be
provided and, if possible, a shingle or
slate roof used in place of metal. The
ceiling in the second story must be pro-
vided with ventilator shafts carrying
good dampers so that perfect ventilation
can be secured during cold weather.
Provision should be made the winter
before for sufiicient ice to cool the ware-
rooms each fall before the fruit is

brought in from the orchard. This will

necessitate the construction of a reser-

voir and ice house with capacity suffi-

cient to fill the ice chambers. It is not
advisable, in the writer's judgment, to

use the ice chambers as ice houses for storing ice; they
are merely ice chests to be used to cool the warerooms
and fruit as it comes from the orchard. Consequently
they can be made much smaller than would be neces-
sary were they to serve the double purpose of cold

chamber and ice house."
Many small storage houses, located near railway sta-

tions, are now to be seen in the fruit sections of the
country. One of these is shown in Fig. 2410. In store-

houses, apples are usually stored in barrels that are

piled on their sides. Fig. 2411. It is a common practice

to re-sort apples in storage. Fig. 2412. L H B

Refrigeration or cold storage is the name given to the
preservation of perishable products, such as fruits and
other organic foodstuffs, at a temperature so low as to

arrest the action of ferments and mould, and yet not low
enough to destroy the flavor or cellular structure of the

material so stored.
This process of preserving organic substances has

been known since the earliest civilization, and while it

was used to a limited extent in those localities where
an abundant supply of natural ice was available, the

process did not come into general use until the machin-
ery for producing artificial cold and artificial ice was
perfected. Various principles have been employed in

the development of this machinery, but all have in-

volved the fundamental idea of the condensing of a gas
and the heating of it on again expanding, when it takes
up the latent heat of compartments in which such
expansion takes place. For this purpose carbon anhy-
drate and ammonia anhydrate have chiefly been em-
ployed. After the cooling has been effected by artificial
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mean-s or by ice, cold storaj^u can only
be accomplished by maintaining a de-

sired temperature over a long period.

In order to secure this, the compart-
ments in which the products for storage

are to be held must be as perfectly in-

sulated from outside heat as possible.

Successful experimental refrigeration

by mechanical means was accomplished
as early as the middle of the eighteenth
century, but no successful commercial
application of cold storage was made un-
til after the invention of Lowe's "car-

bonic acid" machine in 18G7, although
the present growth of the industry is

due to the invention of the ammonia
compression machine by Professor Carl
Linde in 1875.

The process was first extensively ap-

plied to the preservation of meats, fish,

etc., but as early as 1881 the Mechanical
Refrigerating Company of Boston opened
a cold storage warehouse, which marks
the beginning of mechanical refrigera-

tion as applied to horticultural products.

Other companies were then organized,
until now there are about 1,200 refriger-

ating plants in the United States, of

which about 600 are used mostly for

horticultural products. Foreign coun-
tries are now following the example of the United
States, and London, Liverpool, Glasgow, Paris and
other European cities offer facilities for storing such
products. In the United States, Chicago is the great
center for fruit storage, single firms holding as many as

100,000 barrels a year. Apples are the principal storage
fruit, good winter sorts holding their form, color and
flavor better than any other commercial fruit when held
for long periods in cold storage. Another reason why
the apple is a favorite in cold storage is that people use
it continuously over a long period. A good apple is

always a relish. The apple, too, is the fruit which best
pays the producer to hold in cold storage.
From the nature of the case, mechanical refrigeration

will usually be confined to transoceanic trade, and to

cities and towns where the principal business of the

to be' spJieed ~k 't<i -
3'- O'from eenrta
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2407. Structural details of the building shown in Fig. 2406.

2406. Apple storehouse in Vermont.

refrigerating machinery will be the production of ice

for commercial and domestic use, the cold storage
warehouse being a side issue to ice-making. The
fruit-grower who wishes to avail himself of the ad-
vantages of cold storage must either ship his product
to the city or depend upon natural ice to reduce the
temperature of his warehouse. If he is in a climate
where a sxipply of natural ice is available, his most
economical plan is to make provision to use it. If in
the far South he must own an ice plant or purchase
artificial ice.

To successfully handle peaches and plums in car-
lots, one must nowadays have a supply of ice in order
to avail oneself of the best service of the Pruit-Growers*
Express or other lines The cars come iced, it is true,
but before starting them on their journey it is safest for
the grower to have a sufficient supply of ice to fill the
pockets of the car
To hold apples from harvest time until the over-

supply of the season shall have been removed, requires
storage rooms artificially cooled to a temperature suffi-

ciently low to check the process of ripening, which is

in reality the conversion of the starch of the imma-
ture fruit into sugar. As long as the starch remains

as such, fermentation and decay cannot
act, but as soon as sufficient water and
heat are added to convert the starch
into sugar, ripening proceeds until fer-

mentation and decay complete the work.
The object of cold storage, then, is to

check the ripening process, or, if the
fruit is ripe, to maintain a temperature
sufficiently low to check fermentation.
Theoretically, then, green or immature
fruits will keep better than ripe ones.
Green fruits should keep as well at 36°

as a ripe fruit at 32°, and this is in ac-

cord with experience.

To successfully hold fruit in cold stor-

age, three conditions are essential: {1}
a low temperature; (2) an even tempera-
ture, and (3) sufficient moisture to pre-
vent shrinkage, thus keeping the fruits

plump and crisp. Even in storage
rooms in which the humidity of the air

remains saturated, as indicated by the
ordinary wet- and dry-bulb thermome-
ter, considerable loss of moisture will

take place from fruits stored in crates or
open bins, while much less is lost by
those stored in tight receptacles. Indi-

vidual Baldwin apples under observation
in a room at 32° F., from January 4 to
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April 20, showed losses as follows: Open shelves, 5.364
grams; in sealed cans, .602 grams; or a difference of
4.762 grams in favor of the sealed cans. This at
least suggests the possibility of checking loss in weight
by the use of non-porous storage receptacles. Barrels
do not have any marked effect in checking this loss,

as fruits stored in headed and open barrels differed
only one-half pound in amount of loss during a period
of 147 days, the total loss being i% pounds on a barrel
of 139H pounds weight when placed in storage.
The efficiency of a cold storage house depends more

upon the construction of the walls than any other single
feature. Perfect insulation is the ideal mark at which
to aim. The more perfect the house in this respect, the
less wear upon the machinery when refrigerating appa-
ratus is used, and the greater the economy in ice when
ice is used. To accomplish this, non-conductors of heat

Common storage. Cold storage.
Year, Barrels. Barrels.

December 1, 1898 400,000 800,000
December 1. 1899 6,34,600 1,518,7.50
December 1, 1900 792,000 1.325,000

The following table, which gives the range of prices
paid for apples from the end of the picking season to
the end of the storage season for the year.s 1896 to 1900,
inclusive, is compiled from the weekly market reports
on the Baldwin apple for New York city as published in
the American Agriculturist:
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2408. Plan of a home-built iced storehouse.
First floor ill upper cut; basement in lower cut.

should be used as far as possible in the details of con-
struction. For this purpose brick is superior to stone,
and wood is a better non-conductor than either. For
permanence, however, efficiency in this respect must be
sacrificed. But as confined air may be better than an arti-

ficial substance, by multiplying the layers or partitions

in a wall "dead-air spaces" can be increased and nearly'

perfect insulation secured. For tlie practical orchardist,
however, cost must be considered, and if wood and pa-
per can be made to take the place of brick at a suffi-

ciently less cost, permanence may be overlooked. This
can be done, and with these cheap materials very satis-

factory results obtained. After proper insulation comes
ventilation. With ice-cooled houses advantage should
be taken of all assistance which nature can lend. With
proper ventilating shafts for carrying off heat and mois-
ture and ample subterranean pipes arranged to admit
chilled air from naturally cool places such as ravines,
the temperature of the house can be greatly lowered
during frosty nights, and the store of ice husbanded to
that extent. During the winter months outside cold can
be admitted and housed up to maintain a low tempera-
ture far into the summer. The cold storage of apples
has now grown to be such an important factor in the
markets that reports are made from time to time to give
an idea of the quantity of fruit available, and to be used
as rational basis for fixing the selling price of apples at
any given season.
The following figures, as reported by the National

Apple Shippers' Association, will serve to show, not
only the method, but the magnitude of the storage busi-
ness as well

:

Month,

Nov. 1....
Deo. 1

Jan. 1 1.00 to
Feb. 1 1,00 to
March 1 1,25 to
April 1 125 to
Mayl 1,50 to

Month.

1896-7,

$1,00
85 to $1,00

1,12

1,50

1,50

1,50

2,50

—Season of—
1897-8.

$1,50 to $2,00
2,50 to 3,00

2,00 to
2,50 to
2,50 to
2,50 to
2,75 to

3,50

3,75
3.60
3,50

3,75

1898-9.

$2.50 to $2.75
3,00 to 4.00-

3,00 to 3,60

4.00 to 4,50
2.50 to 4.50

4,00 to 4.50
3.75 to 4.50

-Season of—

Nov, 1 $1.25 to $2,00
Dec, 1 1,25 to 2,25
.Tan, 1 2,00 to
Feb, 1 , 3.00 to 3,50

1900-01,

$1,25 to $1,50
2.00 to 2,50
2,75 to 3,00

1,75 to 3,25

2.25 to 3.60March 1 2.50 to 3,50
April 1 3,50 to 4,25
May 1 4,00 to 4,75

Ben Davis ranged higher at the close of the storage
season, but as it was difficult to secure consecutive re-
ports of that apple the Baldwin was chosen instead.

This indicates the margin of profit there is for the
producer in holding his fruit in cold storage. The aver-
age is $2.37,^2 per barrel, which gives the aggregate of
$2,899,375 on the apples in cold storage during the year
1900.

The apple, grape and pear are important cold storage
fruits in eastern United States. The great profit of
cold storage to the grower has come through enabling
him to withhold high-grade fruits, and even varieties
which keep poorly in common storage, from the market
at harvest time. Desirable sorts which are normally
out of market by Thanksgiving time can be held much
longer in cold storage and. the profit from them greatly
increased. The idea that summer sorts can be made to
do duty as winter sorts through the agency of cold
storage cannot be realized. For the best results only
the choicest specimens of the winter sorts should be
allowed to go into storage outside the farm warehouse.
Besides the great revolution and

development in apple growing
which has resulted from the addi-

tion of cold storage to the trade,

a corresponding growth and sjiread

of the peach, strawberry, cherry r
and plum industry have resulted f >.

from the development of the re- ( t

frigerator car service. As early as b
1865 attempts were made to carry
perishable products stich as
peaches, raspberries and strawber-
ries long distances in refrigerating
boxes and artificially cooled cars.

While these early experiments must
be counted as failures, they led up
to the present extensive fruit-trans-
portation business, which is con-
ducted on the same idea as the
Pullman sleeping car —that is, of

providing refrigerating cars, which
run over certain roads, gathering
the fruit from areas having a large
output, re-icing the cars at given
points, and carrying the product
for many days in good order. The
development of this industry was
due to the skill of Mr. F. A. Thomas,
of Chicago, in coiiperatiou with
Parker Earle, then of Cobden, 111.

With the application of refrigeration to the storage
room of ocean liners, Australia, Tasmania and New
.South Wales become our competitors in the apple and
orange markets of the world. This business has long

2409. Detail of wall
of storehouse.

a, Flooring; &, fur-

ring strip ; c, p.aper
;

d, 2x4; e, 18 -inch
stone wall.
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since passed the stage of an experiment, and the annual
tonnage of such products is rapidly increasing. It is no
longer ago than 1888 that the Oceana carried the first

cargo of apples in cold storage from Melbourne to Eng-
land, and ttie first cargo of West India fruits was car-

ried in 1880 by the ship Nonpareil. Now California is

able to ship peaches and plums in refrigerator cars to

New York, and thence to Liverpool by cold storage on
shipboard, and put the products in good order on the
English markets. With refrigeration, time is of less

importance than rehaudling, shaking and a constant
temperature.

Storage machinery has been greatly modified during
the past two years. Small condensers, propelled by gas
engines, water-motors and even windmills, are now
available for use in hotels, meat shops and placi-s wliere

constant cold is needed. While these small plants liavr

not been used in private storage houses witli lin;iit(.'d

capacity, there is no good reason why they should not
be. In large cities central refrigerating plants dis-

tribute chilled brine through properly insulated pipes
to dealers and commission men, much after the manner
of water and gas. The dealer is then independent of

the market, and if a consignment of fruit is received
too late for the week's trade it can be held in the cold
room with security for the Monday morning market.
With this plan, a large number of dealers in the busi-

ness quarter of any city can be supplied with cold at a
moderate cost from a single central station.

In modern cold storage two systems are
in common use: one is known as the "direct
expansion system," and operates by allowing

"

the compressed gas to expand in coils of
pipes placed in the room to be cooled ; the
other is known as the "brine circulation sys-
.tem," and operates by pumping chilled brine
of one of the salts, sodium, calcium or potas-
sium chloride, through coils of pipe in the
room to be cooled. Both these systems pre-
sent objections, which are of greater moment
to the horticulturist than to auy other class
using cold storage. The temperature in the
immediate neighborhood of the cooled coils

is GO low as to freeze the fruit stored there,
to overcome this, a system in which no pipes are
placed in the chilled or storage room has been de-
vised. A coil of pipe is arranged for direct expansion
and the air of the room to be cooled is drawn out by a
fan. passed over the chilled pipes, the temperature
lowered, and again carried back to the cold room into
which it is distributed from the ceiliug by large wooden
conduits with numerous dampers and openings, so that
the cold can be distributed evenly through the room by
the constantly moving air. With this arrangement the
temperature can be kept constant and uniform through-
out all parts of the room, and there is uo loss from
freezing.
The following table of temperatures, compiled from

experience of practical storage men, will serve as a
guide for storing horticultural products:

Articles. Remarks. Degrees F.

Apples 32-34
Bananas

,
34-36

Berries, fresh. . . For three or four days 34-36
Cauteloupes Carry only about three weeks 32
Cranberries 33-34
Dates, figs, etc 34
Fruits, dried 35-40
Grapes 33-36
Lemons 34-40
Oranges 3G
Peaches 35-45
Pears 36-40
Watermelons . . . Carry only about three weeks 32
Asparagus 34
Cabbage 32-34
Carrots 33-34
Celery 33-35
Dried beans 32-40
Dried corn 35
Dried peas 40
Onions 32-34
Parsnips 33-34
Potatoes 34-36
Sauerkraut 35-38

"Asparagus, cabbage, carrots, and celery are carried
with little humidity; parsnips and salsify same as
onions and potatoes, except that they may be frozen
without detriment.
"Apples when stored in barrels should not be stored

on ends, but preferably on their sides. Fig. 2411. A
temperature of 32° is considered most favorable.
"In general, green fruits and vegetables should not

be allowed to wither. Citrous fruits and vegetables
should be kept dry until the skin loses its moisture;
then the drying process should be immediately checked.
P^or bananas no rule can be made. The exigencies of
the market must govern the ripening process, which
can be manipulated almost at will.

"Fruits, especially tender fruits, should be placed in
cold storage just when they are I'ipe. They will keep
better than if put in when not fully ripe. Pears will
stand as low a temperature as 33°. Sour fruit will not
bear as much cold as sweet fruit. Catawba grapes will
suffer no harm at 2(i°, while 32° will be as cold as is

safe for a lemon.
"The spoiling of fruit at a temperature below 40° F.

2410.

In order

A storage house in western New York, built witii particular

reference to storing apples.

is due to moisture. In storing apples, eight to ten cubic
feet storage room space is allowed per barrel, and twenty
to twenty-five tons daily refrigerating capacity per 10,-

000 barrr^s." l. q. Corbett.

Treatment o£ Fruits Intended for Cold Storage. — Cold
storage has come to be a factor of prime importance in
the marketing of many fruits, especially in apples,
pears and grapes. With the more perishable fruits, like
berries, peaches and plums, it is but little used, largely
for the following reason: The action of cold in preserv-
ing fruits depends on two things; first, it retards those
normal bio-chemical changes in the tissues of the fruit
that are concerned in the process of ripening. It is a
matter of common observation that apples, for instance,
stored in a warm room ripen and become mellow much
quicker than those in a cold cellar. Second, if the de-
gree of cold is sufficient, it prevents partially or entirely
the growth of those bacteria and fungi that cause decay.
In peaches and other perishable fruits the changes con-
cerned in the normal process of ripening take place
much more rapidly than in winter apples or other fruits

that are naturally good keepers. By the time the more
perishable fruits reach market, in the ordinary course
of events, these changes have already progressed so far
that it is necessary to dispose of the fruit at once in
order to avoid loss. If, now, market conditions are un-
favorable and it is decided to x^la-ce the fruit in cold
storage to hold it for a better market, the chances are
against success, for the ripening changes have already
progressed almost to the limit of safety and, while the
cold checks, it does not entirely prevent them. The
usual result is that, even though they may look fairly

well while still in the cold chamber, the goods go down
quickly on reaching the warm outside air. When for
any reason it is desirable to hold perishable fruits in
cold storage, it is essential that great care be used in
selecting only perfectly sound, full-grown but unripe
specimens, and that these be placed as soon as possible
after picking in a refrigerator car or an ice-box for
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transportation to the storage rooms. No perishable fruit

that has been exposed to ordinary temperatures for
twenty-four hours after picking is in fit condition for
storage. Too many people have made the mistake of

supposing that by placing fruits on ice they could, as it

were, rejuvenate them and that they would come oiit

sound and linn even if at the point of decay when they
went in. It should be borne in mind that the life or

keeping quality of any fruit is self-limited, that the
processes of ripening aiid subsequent deterioration are

constantly going forward, and that the best that we can
do by cold storage is to retard them; we cannot prevent
them entirely.

These considerations apply with equal force to the
storage of those fruits that are naturally good keepers.
Grapes and pears, if the weather is warm, should always
be shipped to the point of storage in refrigerator cars,

and in many cases this would doubtless be profitable

even with apples. A week of warm weather after apples
are gathered and while they are in transit will inevi-

tably so stimulate the ripening processes as to greatly

impair their subsequent keeping quality, especially their

ability to stand up and make a good showing after com-
ing out of storage. Then, too, the exposure for even a

few days to warm conditions after picking is sure to

stimulate the growth of fungi and bacteria, thus start-

ing many spots of incipient decay that cannot be en-

tirely checked by subsequent refrigeration. It is prob-
ably safe to say that the keeping quality of any given
lot of apples depends as much on its history during the
period from the time of picking till it goes into storage
as upon any other factor. jp_ g_ Earle,

Management, Temperatures and Prices. — The rapid
advancement of the cold storage industry should be of

great interest to the horticulturist. It is now possible
to secure all the benefits, with a comparatively small
investment. Meclianical refrigeration is best accom-
plished by employing what is known as the compression
ammonia process. Anhydrous ammonia, i. e., ammonia
free from water and held in liquid form only under great
pressure, is allowed to expand and vaporize in pipes
submerged in brine. The ammonia, in changing from
a liquid to a gaseous condition, absorbs the heat from
the liquid in which the pipes are submerged. In this

manner it can be brought to a temperature of zero, or
lower. This cold liquid (brine) is circulated through
pipes placed in the room or rooms that are to be re-

frigerated. The ammonia, after absorbing its quota of

heat, is again compressed to a liquid condition by me-
chanical means and used over and over without limit.

Any liquid that boils at a very low temperature can be
substituted for ammonia, but at the present, viewed
from an economical and practical standpoint, ammonia
is given the preference. The temperature of a storage
room is controlled by the volume and temperature of

the brine circulated.

out to be placed on the market. They will come oiit

with a minimum amount of decay, crisp, full-flavored,
and in condition to " stand up " much longer than if car-
ried at a higher temperature. Bartlett pears put in
while green and as soon as the stem will cleave from
the twig, at a temperature of 32°-33°, carry for two
months to ten weeks. Ventilated barrels are sometimes

2411. The piling of barrels of apples in a cold storage house.

Apples are best preserved at a temperature of 30"^ P.,

two below the freezing point. It is generally conceded
that they should be taken from the tree as soon as ma-
tured and colored, immediately put in a cold room and
the above temperature maintained until they are taken

iiiri'*"«i til
«"«'"'

2412. Re-sorting apples i.* a storenoube.

used, but slatted bushel crates are preferable. Winter
or late varieties of pears will carry much longer.
Peaches and other stone fruits will take a temperature
of 3G° and are not, as a rule, carried successfu ly to ex-
ceed two weeks. They are very deceptive; ths outside
will appear satisfactory, but the fruit will be tasteless,

and around the pit it will be black and in a semi-de-
cayed condition. Berries, one week to ten days at a
temperature of 38°, will, if they are not bruised or
broken, carry nicely and many times tide over an over-
stocked market.
Tomatoes, if sound, not broken or bruised, picked be-

fore they are thoroughly ripe, will, at a temperature of
40°, carry three to five weeks. Celery, if dry and sound,
should, at a temperature of 34°, carry from three to four
months. Vegetables, such as carrots, parsnips and tur-

nips, at a temperature of 34°, carry successfully until

June or July; if decay has set in before the products are
placed in cold storage it will not be entirely stopped
but only arrested in a moderate degree, and to obtain
any measure of success nothing but sound, perfect
goods should be placed in the refrigerating rooms.
The following are the charges usually applied by those

conducting public cold storages: Apples, 15 cents per
bbl. first month, 10 cents each additional month; celery,

10 cents per case first month, 6 cents each additional
month; cherries, }4. cent per lb.; grapes, ^3 cent per lb.

first month, 1-5 cent each additional month ; maple sugar,

M cent per lb. first month, % cent each additional month

;

pears, per bbl., same as apples; per }4 bbl., 10 cents first

month, 7 cents each additional month; pears in bushel
crates, same as in K bbls.; quinces, same as apples;
vegetables, 25 cents per bbl. first month, 15 cents each
additional month; vegetables, per case, 15 cents first

month, 10 cents each additional month. If in very large
quantities, season rates are sometimes made at com-
paratively lower rates.

Mechanical refrigeration is surely of paramount im-
portance to the producers of vegetables, fruits, eggs,
butter, etc. It provides a means by which they are not
compelled to accept ruinous prices of an overstocked
market, nor obliged to sell when products are harvested,
regardless of price, nor to force their products on the
niai'ket in such quantities as to cause a glut. Instead of

having supplies that must be sold within a few days,
the horticulturist can, by taking advantage of mechani-
cal refrigeration, extend the market season fully 50 per
cent, or until such time as the demand equals the supply.

Samuel R. Mott, Jr.

Practical Experience with Cold Storage. — The expe-
rience of those wlio have had occasion to use cold
storage is renmrkably varied, scarcely two of them
having formed the same impression in regard to its

effect. But the very fact that perishable articles have
been preserved for "long periods shows that there is at

least one right way, and the managers of cold storage
plants are learning what that right way is.

One great trouble has been that hardly two articles

require the same temperature to keep in proper condi-



STORAGE STORAGE 1733

tion; in fact, the different varieties of apples require

different degrees of temperature, and it tools a long
time to learn this. Again, it is almost impossible to

maintain the same temperature in all parts of a large

building or oven in one large room. As a rule, each
variety of fruit or vegetable should have a separate

room, and the keeper should know what degree of tem-
perature is best for each. Some varieties of apples
have the reputation of keeping better in cold storage

than others, but it is only because one had a tempera-
ture suited to it and the other did not. A car-load of

apples may have come from the orchard where the fruit

had been exposed to the hot sun and attained a tem-
perature of perhaps 80° and was then placed in a room
with other car-lots which were at the proper tempera-
ture. In twelve hours the temperature in the room
would rise to 50°, and with the best of management it

would require forty-eight hours to reduce the tempera-
ture to the proper mark; this could not be otherwise
than injurious to the entire lot.

It has not yet been fully settled what is the proper
degree of temperature to be used iu keeping the various
fruits and vegetables. Keepers of cold storage plants

differ somewhat on this point, and it is probable they
all try to maintain a degree too low for most of our prod-
ucts. The writer believes the temperature most suit-

able for all (if we must use one for all products)

would be 34°.

It is not important what kind of a building is used,

whether wood, stone or brick, but it is very desirable

that it should be divided into many rooms, so that each
product may be stored in a separate room; and where
large quantities of apples are stored, each variety

should occupy a separate room and the keeper should
have perfect control of each room and know the required

degree of temperature for each article and maintain it.

When this is done, cold storage will be a great suc-

cess. J. c. Evans.

EeJrigerator Cars.—The invention and development
of the refrigerator car have proved to be very impor-
tant factors in fruit production and marketing, making it

possible tomarketin good condition themost tenderfruits

two to three thousand miles from where they are grown.
Prior to the days of the refrigerator car, strawberries

if shipped by freight more than one or two hundred

m

Icing cars (at the top) at one of the stations of the Fruit

Growers' Express, Georgia.

miles usually arrived iu bad order and were very unsat-
isfactory to both dealer and consumer, and, except for
the first few early shipments, prices were very low. It

was only at the ripening of "home-grown strawberries "

that for two or three weeks any market was satisfac-

torily supplied, and the public readily paid two and
three times the price they would for "shipped-in ber-
ries " a few weeks earlier.

Now, with refrigerator cars of strawberries coming in
from Florida in February and along up the coast till

well into July, when the last strawberries come in from
Maine and northern New York, berries just about as
fresh and briglit as "home-grown " are to be seen in all

our eastern markets for a season of five months.
Chicago and otlier western markets are in like man-
ner supplied from Te.xas to northern Wisconsin and
Michigan.
Without therefrigerator car, the great peach orchards of

Georgia and Texas would not be practicable, as the most
of their fruit must be sold at the North. The "peach
season" now extends from May till November. The
"seasons" of other fruits are likewise extended in a less
degree, and the failure of the local crop in any one sec-
tion now has little effect on the local market. Michigan
or Missouri may be sending peaches to New York,
Boston and Philadelphia one season on account of a
failure of the crop in Delaware, New Jersey and Con-
necticut; while the next year a failure of the crop at

the West enables Connecticut, New Jersey and Delaware
to return the compliment and supply Chicago, St. Louis
and Minneapolis. Yet without the refrigerator car such
reciprocity would be almost impossible, except in the
most favorable seasons. The refrigerator car is really
a great ice-chest on wheels. Most of these cars are
constructed with ice-bunkers at each end of the car,
with a capacity of 4 to 6 tons of ice for each car. Fig.
2413.

One style has some two feet of the whole top of car
as an ice-bunker, and is one of the best of cars if kept
fully iced all the while in transit. Railroad people
object to it slightly on account of being top-heavy, and
when not full the ice slides from one side to another
going around curves, etc. Most of the leading railroads of
thecountry owna numberof refrigerator cars, and these
are furnished free to shippers who do their own Icing.
There are several refrigerator car companies w^hich own
and operate cars, and for a specified sum they attend
to loading the car and all the icing at initial points and
look after re-icing eit route,— in fact, guarantee refrig-
eration until car is unloaded. This is the most expen-
sive service, but is safest and best for long distances.
But for one and two days' shipments, where the cars do
not require re-icing, the shipper can save money by
using the railroad refrigerators and do his own icing,
and there is no good reason why the leading railroads
cannot establish icing stations and re-ice their own
ears, charging the expense along on the freight bill.

In loading a refrigerator car, care is taken that an
opportunity is provided for air circulation around each
package; this is accomplished by properly spacing the
first row of packages, then by "stripping" across the
tops of these two strips about IH in. square, tacking a
small nail down through them, one into each package.

The packages are held in place, and the
strips serve for the next tier of packages
to rest on and leave an air space of an
inch between the two layers. In this way
cars are loaded full up to eighteen inches or
two feet of the top, care being taken usually
to have the ripest or poorest carrying fruit

in the bottom of the car, and the firmest,

long -keeping at the top; for if the ice-

bunkers are not kept "chock-a-block" full

all the time, the top tiers do not get as

good refrigeration. It is also the custom
of many marketmen on unloading these
cars to sell out the top tiers first, for the
bottom-tier fruit keeps best; while often in

case of fruit picked a little too green, top
tiers show up best and bottom tiers are
stored out of the car a day before being
offered for sale. The best results in re-

frigerator car service are attained when the
car has been iced at least twelve hours before loading,

and the loading is quickly done by opening the car

doors only a few times.
The writer's own plan, when fruit is abundant, is not

to start loading a car till he has fruit enough packed
to fill it; then with a gang in each end of the car to

properly space the packages and do the "stripping" and
nailing, open the doors and rush in all the middle of
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the car will hold, then close the doors, and, by lantern-
light, work goes on inside till all these packages are
placed, when more are handed in and the car quickly
filled. In this way a car an hour is often loaded all day
long in the Georgia peach orchard. Where small lots

are put in by many different growers and the car is

one or two days loading and opened many times,
the fruit Is not .so quickly cooled down and, even with
the same attention en route, never arrives in market in
as sound condition as when the car is quickly loaded.
Another very important point is the first re-icing.

When 400 to 700 warm packages of fruit are put into a
refrigerator car, ice begins to melt very rapidly and in

a few hours one-half or more of the ice has melted
away, the upper part of the car inside is a steaming
sweat-bos, and it is of vital importance that ice-boxes
be promptly refilled solid to the top, so that the whole
inside of the car be brought to a low temperature as
quickly as possible. Once get all the heat out of the
fruit packages and the ice-boxes then full, and a car
may go a long time without re-icing and yet carry fruit
in good order. But neglect the first re-icing twelve to

fifteen hours, and there is always danger, while for
best service from start to finish the ice-boxes should be
kept full all the time. The most ice will be consumed
in fruit-loadiug and in the first twelve hours there-
after.

When well re-iced en route refrigerator cars arrive at

destination with bunkers nearly full of ice, and in many
of the smaller markets, where a car-load of high-priced
fruit cannot be sold in a day, dealers often use the cars
for storage purposes, re-icing when necessary. Peaches
from Georgia handled in this way have been sold in the
smaller cities of New York and New England in per-
fectly sound condition ten days to two weeks after
being picked I'ipe from the trees. j_ g^ Hale.

STORAX. See Styrax.

STORK'S BILL. JOrodium and other members of the
Geranium family.

STOVE PLANTS. The term "stove " applied to plants
undoubtedly originated from the method of beating the
sti-uctures in which plants were grown before the advent
of hot water and steam. Glasshouses such as then ex-

isted were heated by stoves and Hues, usually made of
bricks. Such structures came to be called stovehouses
or stoves, and the plants grown in them "stove plants."

(A "greenhouse" was in those days an unheated glass-

house in which plants were merely kept alive over
winter.) These terms still exist in England, but are
applied to strictly tropical plants or those requiring a
warm temperature for their successful culture in glass-
houses. In this country such plants are spoken of
as warmhouse or tropical plants.

In England, at the present lime, more distinction is

made in the names applied to plant houses than in this
country. For instance, "greenhouse " in England now
means the coolest glasshouse onl}', while in this country
the name is usually indiscriminately-applied to all glass-

houses. The names applied to plant houses in England
ai'e therefore: Stove, for tropical plants; intermediate
house, for plants hailing from warra-temperate climates

;

greenhouse, for those plants requiring the least degree
of heat. A conservatory or show hoiise is one in which
plants are placed while in flower and usually kept at a
cool temperature.

In practice such terms may be greatly modified to

suit local conditions; for example, at the Botanic Gar-
dens of Smith College, Northampton, Mass., the glass-
houses are named cool-temperate house, warm -temperate
house, tropical house, palm house, acacia and succulent
house, experiment house and propagating house, the
temperatures and moisture conditions being regulated to

suit the requirements of each class of plants.
The cultivation of stove plants is too heterogeneous

a subject to be treated exhaustively in a single book,
because the stove contains thousands of dissimilar
plant treasures from the tropics, especially those found
at low altitudes. In general, the stove is the house
which requires the most expense and care, the greatest

heat and the highest atmospheric moisture. For the
general principles of its management, consult Green-
house Management. Edward J. Canning.

ST. PETER'S-WORT. Ascijrum stans.

ST. PETER'S WREATH. Spinva Injpericifolla.

STRATIOTES (Greek, soldier; referring to the
sword-shaped leaves). Hiidrocluirldacew . The Water
Soldier, or Water Aloe, is a hardy aquatic plant of
small ornamental value but considerable botanical in-
terest. It is native to lakes and watery ditches through-
out Europe, and has a rootstock creeping in the mud
which produces at the bottom of the water tufts of long,
narrow, sword-shaped Ivs. bordered hy small spiny
teeth somewhat after the fashion of Pandanus. The
fis. are small, white, 3-petaled, and borne on peduncles
which rise to a few inches above the water. The pe-
duncle is much thickened at the top and bears a spathe
of 2 bracts about an inch long. The male fls. are several
in a spathe, stalked, and have usually 12 or more sta-
mens. The female fls. are solitary and sessile in the
spathe. The plant has a distinct calyx, which is not
the rule among monocotyledons. Stratidtes aloides^
Linn., is the only species in the genus. It is some-
times called Crab's Claw or Freshwater Soldier. In
England the planting of this species is discouraged
from the fact that it spreads too rapidly. Technical
characters: peduncles rising from among the Ivs. to a
few inches above the water, much thickened at the top,
bearing a spathe of 2 bracts: ovary and stigmas nearly
as in Hydrocharis, but the fruit is ovoid and somewhat
succulent. It is offered by one American specialist in
aquatics. ^^ jy;^

One of the peculiarities of Stratiotes is that in sum-
mer the whole plant rises to a point near the surface
when it is only partly submerged, and later iu the sea-
son it drops below the surface. Young plants do not
act thus. It is propagated by side shoots from the base
of the leaves. Toward fall and early winter these
shoots are merely bulblets and are readily detached
from the plant and are in a good condition for travel-

"^S Wji. Tricker.

STRAWBERRY. Plate XXXVIII. The Strawberry is

an herbaceous perennial. It naturally propagates itself

by means of runners that form chiefly after the blooming
season. These runner plants, either transplanted or
allowed to remain where they form, will bear the follow-
ing year. Usually the plants will continue to bear for five

or six years, but the first and second crops are gener-
ally the best. It is therefore the custom to plow up
Strawberry beds after they have borne from one to three
ci'ops. The better the land and the more intensive the
cultivation, the shorter the rotation. In market-garden-
ing areas and in some of the very best Strawberry re-

gions, the plants are allowed to fruit but once. The
plants therefore occupy the land only one year and the
crop works into schemes of short rotation cropping.
The Strawberry delights in a rich, rather moist soil and
a cool season. It can be grown in the cool part of the
year in the South and thereby becomes one of the most
cosmopolitan of fruits. The young plants may be sepa-
rated from the parent and put into new plantations in

August; but under average conditions in the North it

is usually better to wait until the following spring,
since the weather is likely to be too hot and dry in

the late summer or fall. Plants that have not boi'ne

are best for setting. They are plants of the season;
that is, plants which start in the spring of 1901 are
fit for planting in the late summer or fall of 1901 or
in the spring of 1902. These plants have many long,

fresh, light-colored roots. Fig. 2414 shows such a plant,

with the roots trimmed for planting. Fig. 2415 shows a
plant that has borne. This plant bore fruit in 1900,

and has thrown up a new crown in 1901. The old dead
crown is seen on the right. The young growth is lateral

to this old crown. The roots are relatively few and
are hard and black. These plants sometimes make
good plantations under extra good care, but generally



Plate XXXIX. Strawberry test ground, with a truss of the Greenville variety.
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they should be avoided. Pots are sometimes plunged
under the new runners in June and July, and they be-

come filled with roots by August or September. These
pot-grown plants are excellent for fall setting in the
home garden, but they are seldom employed in exten-
sive commercial practice. Fig. 2416.

In Florida, according to Rolfs, beds need to be reset

.annually, in September or October; plants set at this

2414. Strawberry plant ready for setting.

time produce a good crop in the following February,
March and April. The plants may be produced at

home, or they may be secured from the North. Excel-
lent plants for Florida conditions are procured from
North Carolina.
For the very finest berries, each plant is allowed a

space or hill by itself, and cultivation is given both
ways. For general commercial results, however, plants
are generally set in narrow rows. The old method was
to plant in rows 3-33^ feet apart and the plants from
12-15 inches apart in rows, keeping off tlie runners un-
til late in July and then allowing the runners to grow
and root at will, making a matted row. In this system
some plajits are almost on top of others, the roots
barely in the ground, and they suffer in a season of
drought. The rows are so wide that to pick fruit in the
center it is almost necessary to crush fruits on the out-
side of the row. This system gives few large first-class

fruits, and is now passing away. The up-to-date grower
starts with the assumption that the largest and highest
colored fruits are found on plants along the outside of
the rows, and therefore he plans to have as many out-
side rows as possible. This he accomplishes by having
his rows closer together and much narrower. The rows
are made from 30-30 inches apart and the plants from
18-24 or even 30 inches apart in the rows, much depend-
ing on the prolificacy of the variety as a plant-maker.
If the plants used for a new bed are strong and start
into growth vigorously, the first runners are used, as it

has been found that under most conditions the plants
about twelve months old yield the greatest number of
fine fruits. These first runners are usually "bedded in,"

i. e., planted by hand, training them along the wide way
of the rows, using from four to eight of the first run-
ners and cutting off those growing later. This method
of planting allows cultivation both ways until the run-
ners start, retaining moisture and saving labor in hoe-
ing. This system is shown, iu a full-bearing bed, in
Fig. 1486, Vol. III.

Strawberries are usually mulched in the fall in order to
protect them in the winter and early spring and to pre-
vent the soil from heaving. In some cases the mulch is

allowed to remain on the plants rather late in the spring,

in order to retard the season of bloom. Sometimes
the crop may be retarded a week or ten days by this
means, and cases are reported in whicli it has been de-
layed with commercial results somewliat longer than
this. The mulch is usually more necessary in regions of
light and precarious snowfall than in those iu which the
snow blanket is deep and lies all winter. In regions of
deep and continuous snowfall, a heavy mulch is likely
to prove injurious. Experience has shown that the best
mulch is usually some strawy material. Along the sea-
coast, salt hay from the tide marshes is much used. In
interior places clean straw, in which there is no grain
to sprout and to make weeds, is very largely employed.
Fig. 2417. In the South, pine needles are used. Some-
times loose strawy manure is used, and the mulch adds
fertilizer to the soil as well as affords protection. Under
ordinary conditions the mulch is three or four inches
deep over the plants after it is fairly well packed down.
It is not always possible, however, to mulch as heavily
as this, since the material is likely to be expensive when
one has a large area. The mulch is usually applied late
in the fall after the ground has frozen, and if the
material is abundant both the plants and the interven-
ing spaces are covered. In the spring the mulch is

raked from the plants as soon as they begin to start.

Some persons allow it to lie between the rows as a
cover to retain moisture and to keep the berries clean.
The most expei't growers, however, prefer to take the
mulch from the field and to till the plantation once or
twice before the plants are in blooiu. The material is

sometimes returned and spread on the loose soil be-
tween the rows. In the northern prairie states, heavy
mulching is essential. Professor S. B. Green advises
for western Minnesota and Dakota a covering of at
least six inches of straw. This mulch is easily pro-
vided, since straw is so abundant in that country that
it is often burned as the readiest means of getting
i-id of it. When not mulched in that region, the
plants are likely to be killed outright or to start with
a very weak growth.
Strawberry flowers may be either perfect or imperfect,

and the nature of the flo%ver is characteristic of the va-
riety. In some kinds, the fiower is perfect or hermaphro-
dite (having both stamens and pistils) and is conse-
quently self-fertile. In others it is pistillate, producing
no pollen, and requiring a pollen-bearing variety to pol-

2415. Old Strawberry plant, usually not desirable

for setting.

linate it. Fig. 2418. There are no varieties bearing only
staminate or sterile flowers. The perfect-flowered varie-
ties differ greatly in the amount of pollen they produce.
Some, as the Crescent and Glen Mary, bear so few sta-
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mens that they are practically pistillate or sterile. Any
variety will fertilize any other variety if it hears suffi-

cient pollen and if the two kinds bloom at the same time.
When planting pistillate varieties, every third row

2416. Pot-grown Strawberry plant.

should be a pollen-bearing kind. The horticultural
bearing of the sexual characters of the Strawberry
flower seems to have been first clearly explained in this

country by Nicholas Longworth, of Cincinnati {see
Longworth; also his essay on the subject in his "Culti-
vation of the Grape," 1846, and the "Straw-
berry Report "of the Cincinnati Horticultural
Society, 18-18). When many of the akenes or

"seeds" of the Strawberry are not fertilized

or are killed by frost or other means, the berry
fails to develop at that point and a "nubbin,"
or imperfect berry, is the result. Fig. 2419.

Nubbins are usually most abundant late in the
fruiting season, when the pollen supply is

small and when the plants are relatively' ex-
hausted.
The cost of growing an acre of Strawber-

ries under commercial conditions in Oswego
county, New York (which is one of the lead-

ing Strawberry centers of the North) is ap-
proximately as follows:

Rent of land, two years $11 00
Plowing and fitting 6 00

Plants 15 00

Setting plants 4 00
Cultivation 10 00
Straw for winter and fniiting mulch 15 00

Labor—hoeing, pulling weeds, etc ]0 00

New varieties of Strawberries are raised from seed
with the greatest ease. The generations of Strawberries
are short and new varieties soon find favor. The varie-
ties change so frequently in popular estimation that it is

impracticable to recommend a list of them in a work like
this. The first great American berry was the Hovey
(Fig. 1088, Vol. II). Perhaps the most popular single
variety has been the Wilson (Fig. 2420), now practically
extinct. The accompanying pictures (Figs. 2421-2425)
show types of American Strawberries.
The common garden Strawberries are the progeny of

Fraqaria Chiloensis, native to the Pacific coast of
America, and first introduced to cultivation from Chile
nearly 200 years ago. See Fragavia. In Europe the
Alpine and Hautbois types of Strawberries [F. -vescti

and F. moschata) are highly prized as dessert fruits.

These are sometimes grown in this country by amateurs,
but they are unknown to commercial Strawberry cul-
ture. The native Fragaria Virginiana, everywhere
common in fields in eastern North America, gives little

promise under cultivation. It usually runs strongly to
vine, at the expense of fruit-bearing.
There are several serious fungous diseases and insect

pests of the Strawberry. The fundamental treatment
for all these is to fruit the bed but once, or at most but
twice, and to grow succeeding crops on other land,
cleaning up the old plantation thoroughly after the last

fruiting. Short, quick and sharp rotations and clean
culture do much to keep all enemies in check. Most of
the fungous enemies are kept in check with relative

ease by spraying with Bordeaux mixture. Fig. 2426.

The American book writings on the Strawberry are:

R. Ct. Pardee, "A Complete Manual of the Cultivation of

At the left.

2418. Sexes of Strawberry Ilowers.

perfect flower; at the right, a pistillate flower (lacking
stiimens) ; in the middle, stamens few.

Total cost $77 00

Many growers raise berries at a much less cost, and a

few exceed this sum especially when located near a

large town where rents are high; but it would be safe

for one about to engage in Strawberry-growing to figure

close to this total, aside from the cost of fertilizer.

^''V^-'f

%J
-^i^r

2417.

s^^^--^^

Heavy mulching of Strawberry plants, as practiced in

parts of the North.

the Strawberry," New York, 185i, and subsequent edi-

tions; A. S. Puller, "The Illustrated Strawberry Cul-
turist," New York, 1862, and subsequent editions; J. M.
Merrick, Jr., "The Strawberry and its Culture," Boston,
1870; Charles Barnard, "The Strawberry Garden," Bos-
ton, 1871; T. B. Terry and A. I. Boot, "How to Grow
Strawberries," Medina, Ohio, 1890; L. J. Farmer,
"Farmer on the Strawberry," Pulaski, N. Y"., 1891.

Aside from these writings, the Strawberry is well
treated in various books devoted to small fruits and to

fruit in general. l. h. B.

Culture oJ Strawberries. — [The following article

was written for the Editor some ten years ago by the
late J. M. Smith, Green Bay, Wis., long known as one
of the most expert Strawberry-growers. It has never
been published. Blr. Smith was born at Morristown,
N. J., Jan. 13. 1820, and died at Green Bay, Feb. 20,

189-t.-L. H. B.]
The Strawberry will grow and thrive in all parts of

the United States where any fruit will grow, and yet,

strange as it may seem to young readers, lifty years
ago it was scarcely known except as a wild fruit. The
writer has no recollection of ever seeing more than one
small bed of Strawberries cultivated before he was 25
years old. In boyhood he often accompanied his father



STRAWBERRY STRAWBERRY 1737

2419. SLrawberry nubbin.

to the New York market, yet he never saw cultivated
Strawberries in that market before 1840, tliough there
were probably a few before that time. It is probable
that there are uow more Strawberries carried to New
York every fair day during their season of ripening than
had ever been seen in that city during its entire history
previous to 18-iO.

The introduction of Hovey Seedling about 1834 or
1835, and of the Jersey, or, as it was sometimes called,

the Early Scarlet, a few
years later, marked a new
era in Strawberry culture.

These were great iniprove-
iiients over the common
wild fruit previously seen
in the market; but it was
not until the introduction of
the Wilson, about 1854, that
it became possible for al-

most every one who owned
a small plot of land to have
a supply of berries for him-
self and friends diiring the
berry season. This modest
little plant completely revo-
lutionized Strawberry grow-

ing. Its fruit was much larger than any other then
in cultivation, being also very firm and able to bear
transportation much better than any other, and it

seemed to be perfectly at home in nearly every soil

and climate from the Atlantic to the Pacific ocean, and
from Lake Superior to the Gulf of Mexico. In addi-

tion to all these qualities, it was marvelously produc-
tive. Soon after this, new varieties began to appear in

numbers greatly exceeding anything ever before known.
This progress has been kept up until the present time,

and each succeeding year many new varieties are
brought to notice. The increase in the cultivation of this

fruit was not rapid until 1S55, when more attention be-
gan to be paid to it than ever before. Since the close

of the Civil War the increase has been almost beyond
belief, except to those who are familiar with its history.

Strawberrij Soil. — If he could always choose, the
writer would select a dark sandy loam, rather clamp
than dry, but this is by no means an absolute necessity,

as Strawberries will grow in almost any soil, unless
it be dry sand or an unclrained bed of muck. Any soil

that will grow a good crop of corn or potatoes will grow
a fair crop of Strawberries. This remark will apply
throughout the United States; and not only that, but
Strawberries will grow in some places where the nights
are too cool and the seasons are too short for corn to

ripen. Hence but few need have any fears about their

2420. Wilson Strawberry (X %).

success on account of cliniate, latitude or longitude.
The richer the soil the larger the crop, hence the
necessity of making it rich by extra manuring.
The first thing is to be sure that the land is thoroughly

drained, as it is impossible to make Strawberries do
even fairly well with the roots in land that is filled with

water. Undei'draining is not always a necessity, but
good surface-draining is, and no land should be set with
plants until it is so prepared that it can be thoroughly
surface-drained and kept so. If the land is at all in-

clined to be wet, it will pay well to have it thoroughly
underdraiued, in addition to the surface-draining.
Next comes the preparation of the soil. The writer

prefers spring setting. He has sometimes done well
with setting in August or early in September, but has
never failed in spring setting. As early as the land is

fit to be worked, put on about twenty fair-sized two-
horse loads of manure per acre and plow it in; then top-
dress with as much more fine, well-rotted manure, and
harrow it in thoroughly. If fine manure cannot be ob-

2421. Qandy Strawberry (X i-i)-

tained, it would be better to plow all the manure under,
as coarse manure on top of the beds would be an an-
noyance, and cause more or less trouble the entire sea-

son. Whether the manure is wholly or partially plowed
under, the land must be made fine and mellow before
putting in the plants.

Setting the I'hntts. — The plants should be taken from
beds that were set the previous season, if possible. Use
a common six-tined manure fork and take iip a lot of the
young plants, being sure to get only the runners of the
previous fall. Pick them out of the loose earth, taking
off all the old dry leaves, and if they have long, nice,

light-colored roots (throw away all others), clip off about
one-third of their length. Fig. 2414. Be careful not to

let the sun sbiue on the roots for any length of time.

During some of the hot sunny days of our spring
weather, even ten minutes' exposure to the sun would
damage them so much that one should hardly dare risk

setting them out. Mark oft' the beds in rows two feet

apart each way. For this we use a marker made just

like the common hand hayrake with the headpiece of

pine or some other light wood, and about 12 feet long,

the teeth set two feet apart and sloping a little back-
wards instead of forwards as in the common hayrake.
With this a man should mark an acre in a half day,

and do it easily. If the ground is still a little heavy, as
it is likely to be if it is a clay soil, let a man go ahead
with a hoe and strike it into tlie earth where the plant is

to be set and loosen it so that it will be perfectly mel-
low. A boy follows with the prepared plants, and drops
one at each crossing of the marks. He is followed by the
setters, of whom there should be two to work to best

advantage. They go on their knees between two rows,
pick upthe plants with the left band and at the same
time, with the fingers of the same hand, spread the roots

into a fan shape, while with the fingers of the right

hand the ground is opened sufficiently to allow the fan-

shaped roots of the plant to go down in a perpendicular
manner into the earth ; then bring back the earth around
the plant and, doubling up both hands, press down the
earth firmly around the newly set plant. The crown of

the plant when set should be a very little lower than the
surrounding earth. Be careful not to have the crown
covered with earth, as that would damage it. All this
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can be done by men with a little experience in a small
part of the time taken to write it oat, but one must re-

member that the doing of this work well or ill will make"
the difference between success and partial failure. The
writer has several men who will set half an acre a day,
and do it easily and well. If the weather is dry and
warm, it will greatly aid the young plants if half a pint
of water is put around each one.
When the beds are filled with plants, run through

them with a hand-cultivator before they come into
bloom. This may not be
necessary, but in most cases
it will be. If the plants
start nicely, they will soon
be in full bloom, but they
must not be allowed to bear
fruit this summer. Go
through the beds and pinch
off all the blossoms, and see
that there are no stray
plants among them of a dif-

erent variety. The beds
must be kept clean, free

2422. Haverland Strawberry.

from weeds, and well cultivated as often as they re-

quire it. In July the runners w'ill start. Before the

runners take root they should be trained around the

parent plant like the spokes of a wheel, having the
parent plant for its center. Simply lay them out in

equal distances around the parent plant and throw suffi-

cient earth upon them to hold them. Otherwise the

runners are likely to come orit on one side and make al-

most a solid mass of roots on that side and few or none
on the other, the result being that the crop the following
season will not be as large or of as good quality as when
they have been properly tended. This is about all there

is to be done until the ground freezes for winter, when
the plants should be covered with marsh hay. Straw is

as good, provided it is free from weeds and grass seed,

but it is sometimes impossible to obtain such straw. In

covering the plants, merely hide them from sight.

There are two objects in view: first, to protect the

plants from the many sudden changes in our winter

weather, and, second, for spring protection. During the

thawing days and freezing nights in the early spring,

the ground is likely to become "honeycombed." The top

of the ground is a little raised from its natural position,
and the plants are lifted up and their roots broken off

in the frozen earth beneath. To avoid this danger,
leave the cover upon the plants until all freezing nights
are over. Some growers recommend leaving the cover
on and allowing the plants to work their way through
it. The writer has tried this plan, but the crop was
only half of that obtained when the cover had been
taken oii' and the ground kept cultivated. Better take
the cover oif, haul it away and stack it for another win-
ter's use.
Some growers recommend that the mulch be re-

tained in order to keep the berries from being soiled.

If the plants grew last season as they shoiild have done,
they have by this time nearly or quite covered the
ground, and the leaves and fruit-stems will so support
each other that there will be very few berries in the
dirt unless it rains almost constantly. When there are
open spaces of any size, and the fruit is likely to get
into the dirt, it is well to put back a little of the mulch
after the thorough cultivation of the spring is done.
For the spring dressing, wood ashes are to be preferred.
If unleached, they should be applied at the rate of not

less than 50 bushels to the acre. Twice that
amount shoiild be used if the ashes have been
leached. If ashes are not to be had, put on

"'^>v/.-\ well-rotted stable manure at the rate of about
',

/,H",™
20 wagon-loads per acre. The spring cnltiva-

^.'VM- ^'""^ consists of pulling out by hand all the
weeds that can be found among

... ^ ^ . ^ the plants and then hoeing over
I'*!,'^?! J* Vjj all the open spaces large enough

SiM to accommodate a common broad
^, hoe. Do not work the ground

more than half an inch deep, for
the roots have much work to do

^^^a^'^/i'V within the next few weeks.

Efey>\ 'l^^^w)^^ Now it is time to begin to count
^^^ i\^'i^w^!^ *^^ cost. We will consider the

^jC *» ' i!tK^«PB land worth $200 per acre:

f \^*. ^ 9 %Vm^^uvKmi^ Expense of an acre of Strawberries

Wtf
'*' oWfaSarlMBsHMttD^ ^fp to picking tivie.

l/kof
*
'(fiMT, iSHiffi Interest and t.axes $15 00

^fid^^lWtMxSu^^ Plowing, harrowing and
' *pSo|^SniH|K^ surface-draining 5 00

^^^^SS"^, Value of 11,000 plants at $5
aVjMSBIi.f .nl! perl.OOO 55 00

M.anure, 60 loads, at $1 per
load Co 00

Marlcing ground and set-

ting plants 4 00

^ .'^' ''WJiffiWW?
Summer cultivation 8 00

^1^
"

'
TtasSei* Training limners around

the plants 3 00

Winter covering and cost
of putting it on 6 00

Taking off winter cover,
and spring cultivation 5 00

''l;||||» "II'
' Total $16100

In a very dry and unpropitious
year, the yield on the writer's

place was 7,136 quarts, or 223

bushels per acre; the gross receipts in cash were a few
cents over $.500 per acre. In the year 1886 the yield was
over 8,000 quarts, or something over 250 bushels per
acre; and the gross receipts $633 per acre. These were
both hard years for Strawberries. In 1875 exactly one-

quarter of an acre yielded 3,571 quarts, or 111>2 bushels,

of marketable fruit. The average price was 12 cents per
quart. In 1876 one-fourth of an acre yielded a fraction

less than 100 bushels. These were both favorable sea-

sons for berries. But we will take the first mentioned
crop for our estimate, as it was the poorest of the four.

The boxes and crates cost a fraction less than $7 per

1,000 quarts; picking, packing and carrying to the depot

not to exceed $15 per 1,000:

The story of an acre of Straioierries'in an unfavoralU season.

Gross receipts $500 00

Cost of growing the crop $161 00

Picking, crating and marketing (7.136

qts.) 157 00
318 00

Net profits above expenses $182 00
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These receipts are by no means the only ones from the
land for the two years. For many years past the writer
has been in the habit of plantinfj; other early crops be-
tween the rows of Strawberries after they are set. For
instance, in the spring a plot of iive acres is set with
Strawberries. As soon as the Strawberries are set plant
between the rows (which are two feet apart) a large
lot of onion sets and lettuce. One may sow part of the
laud with radish seed and another part with cabbage
seed for late cabbage, and thus fill the ground with
quick-growing plants that will be off before the runners
need the ground.
Marketing . — A. home market is the best if one can

have it, although it is a well-known fact that but few
Strawberries are eaten in the neighborhood where they
are grown. Along the Gulf coast, Strawberries begin to

ripen in February and are at once shipped north, and the
consumption continues until 46°north latitude is reached

;

hence the necessity of a variety that will bear shipping.
If we all had cooling-houses for berries, and refrigera-
tor cars to ship the fruit in, almost any variety would
bear more or less transportation; but as most growers
have neither, the berries must be picked as soon as
colored, and some vai'ieties before they are
fully colored. Before the writer had a cool-

ing-house, he placed the cases in rows on
the floor of a general packing house, and
then placed ice along upon the Hoor betw^een
the cases. This did fairly well, but not as
well as the present cooling-house, which
is a very plain cheap building 12 x 14 ft.

and about 12 ft. high. The sides are covered
with common sheatliing paper and boards,
with an air chamber of four inches. The
floor overhead is covered with zinc to pre-
vent its leaking, and is a little sloping to

one corner, where a pipe catches the water
as the ice melts, and carries it from the
building. It has an open space of nearly
12 inches all around the building
lets the cold air pass below, where
the fruit is. There are six tiers

of shelves, one above the other all

around the room below. Upon the
floor above the ice is placed, and
on the shelves below are the cases
of fruit. About 50° is the best
temperature to keep the fruit; if

much lower than this, it is found
that the fruit will not keep so long
after being removed
from the cooler. It is

best not to throw fruit
on the market, but to

try to have it so good
that it recommends it-

self. Endeavor to have
it engaged to the retail

grocers in advance.
Then there is but one
profit between the con-
sumer and the grower.

J. M. Sjiith.

Strawberry Cul-
ture in the South.—
If any 'fruit is at home
in the South it is surely
the Strawberry, ft

heads the list of small
fruits, and, admitting
as competitors tree and
vine fruits, it easily
holds the place of first

importance. Among
the many things that
commend the Straw-
b e,r r y favorably to
southern land - owners
who would grow fruit
for home use or for market are the following: its com-
parative freedom from disease and insect enemies;
the ease with which it adapts itself to different soils
and varied conditions of climate; the small cost at-

tending planting and cultivation; the enormous yields
possible from well-selected soils properly treated*; and
the fact that, aside from being the first frnit to ripen,
it seldom, if ever, fails to

reward the painstaking
grower with an ample har-
vest to cover all cost for
attention bestowed.
While good results are

had from settings made at

almost any time of the J^S^^' * k'^ "^

^

year, November and Feb- " "^

ruary are the months dur-
ing which plantings may
usually be ma^le with the
least risk. In some sec-

tions, especially near
the Gulf, plantings
are frequently made
during rainy spells

in late summer and

2423. Bomba Strawberry. Nearly natural size,

2424. Belmont Strawberry,

Naturiil size.

early fall At such times it

is neither a difficult nor a
very expensive process to

shift plants with earth adher-
ing to the roots to nicely pre-
pared soil near the old beds.
From good stands on newly
prepared beds secured as
early in the season as Aiigust

September, and with a long fall

and mild spells during winter favor-
ing vigorous plant growth and de-
velopment of fruit-buds, the grower
may reasonably expect tlae following
spring one-half to two-thirds of a
crop.
Being a water-loving plant and a

liberal feeder, especially during fruit-

ing season, the Strawberry accom-
plishes its best work in a soil capa-
ble of taking in the largest quantity
of water and of holding during pro-
tracted drought the greatest amount
of moisture within easy reach of the
plant. This ideal Strawberry soil is

found in the rather compact deep
clay loams over the well-drained clay

subsoils so abundant in most of the South Atlantic and
the Gulf states.

As to fertilizers, much depends on the kind of soil

and treatment. Where the cereals are benefited by the
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use of certain fertilizers, such plant-food may be safely

and profitably used for Strawberries. It is better to

fertilize heavily the crop that precedes Strawberries
than to apply in large quantities to land occupied by
this plant. In no case should heavy applications of

strongly nitrogenous fertilizers be made just before the
blooming period nor during the hot summer months. In
the first instance, an over-vigorous vine growth at the
expense of fruit will be the result; in the second, the
plant is rendered too tender and too sappy to resist the

2425. Shuster Gem Strawberry (X^a)-

long and sometimes hot and dry summers. The south-
ern cow-pea is possibly the best crop to precede the
Strawberry. This leaves the ground clean, mellow and
in the very best condition for any crop that follows.

The soil is usually prepared in slightly elevated rows
or beds 3%^ feet broad. In making summer and early

fall plantings with the view of securing a large yield

the following spring, plants are set only 8 or 10 inches
apart along the line of the row. The distance in the
row for spring plantings ranges from 12-30 inches,

depending on the tendency of varieties set to multiply
runners. For heavy yields the properly matted row is

best. In the ideal matted row each plant should be
5-7 inches distant from its nearest neighbor, and a space
of 18-24 inches along the top of the rows should be so
occupied with plants. Season, soil and treatment at the
hand of the cultivator greatly modifies the degree of suc-

cess in securing this ideal stand. Where irrigating

facilities are to be had, the desired results may be ob-

tained with certainty. In spite of the best efforts on the
part of the grower, however, vai-ieties like Michel,
Downing and Cloud may set too many plants during wet
seasons. In such cases any runners that encroach on the
spaces between rows are treated as weeds, and such
places along the line of the rows as become too thickly
matted should be properly thinned on the advent of

cool fall weather.
With spring setting, cultivation begins shortly after

plantings are made. The plow, cultivator and hoe are
the implements most used, and these are employed in

ciiltivation often enough to keep the ground in good
tilth and free from weeds. Cultivation usually ceases
early in the fall. Any weeds that interfere with the
proper development of plants or fruits from this time
until the end of fruit harvest are pulled out or clipped
off with sharp hoes without breaking the siirface soil.

Very little winter protection is necessary. It is well to

delay mulching imtil after midwinter, or until there
has been sufficient cold to drive insects into winter
quarters. On clay soils inclined to heave during frosty
weather a thin covering of barnyard litter or of short
straw (pine straw is excellent) placed around and be-
tween rather than over plants is of advantage. For
keeping fruit clean and, at the same time, adding al-

most, if not quite, its purchase value in plant-food,

nothing is better than cottonseed hulls. It is a fact
worthy of note that as one goes south the picking sea-
son lengthens. Florida, southern Louisiana and other
sections near the Gulf frequently begin shipping late in
January or early in February and continue to market
berries for four or five months. In latitude 32° the
writer has during several seasons in the past twenty-
five years shipped Strawberries from about April 1 to
July 1. In latitude 34° the picking season rarely lasts

more than five or six weeks.
In recent years the rapid strides made in methods of

picking and packing, in the construction, loading and
icing of fruit cars, in shortening the time between
grower and consumer, and in vastly better means of
distributing fruits among different markets and of

reaching all classes of consumers in the several markets,
— all these things have made southern-grown Strawber-
ries common in almost every city, town and village in

more northern latitudes. _^^ ^ McKay.
To the foregoing advice may be added a sketch of

some of the rotation practices in Georgia. Four systems
of rotation exist : the annual, biennial, triennial, and
what maybe termed the perennial or permanent system.
These terms are frequently, though quite unnecessarily,
confused, and some growers, while practicing, techni-
cally, a biennial rotation, call it annual, becaiise they
establish a new plat annually, although each plat, when
plowed under or destroyed, is two years old.

To illustrate: A plat planted in July, August or Sep-
tember makes a good, strong growth by winter along
the isotherm of the Carolina and Georgia coast, where
summer planting and the system of annual rotation
are almost exclusively practiced. In fact, the plant
continues to grow, especially under ground, through
the entire winter, setting in the spring a heavy and
profitable crop, which is marketed. The plat is seldom
worked out, but used to reset another plat in the late

summer, and then turned under. Such a rotation is

strictly an annual one. Logically, it could be nothing
less, nothing more. If, however, this plat were culti-

vated through the season following its crop, suffered to

bear a second crop the next spring, then used as before
to reset a succession plat and turned under, such a pro-

cess would be a biennial rotation, and, logically, could
be nothing less, nothing more. Equally as logical

would it be to call the rotation biennial had the plat

been planted in November— instead of July, August or
September — cultivated through the following summer
and carried into the next year, bearing its main crop-
its "money" crop— the second spring. The fact that its

first crop was light and scattering would not make the
rotation an annual one; for the essence of the differ-

ence between an annual and a biennial rotation con-

sists in the plat, in the first instance, flowering but
once, while in the second instance it passes two flower-

ing seasons. In the first case, no cultivation is given
after fruiting; in the second the plat is cultivated after

fruiting, or after the fruiting season, whether it fruits

or not. These two distinctions cause a rotation to fall

2426. Leaf-blight of Strawberry (X Va)-

under the head of biennial even when the plat is set

out as late as February or March, cultivated through
the summer following and fruited the next spring.

The biennial rotation (though often under the errone-

ous title of annual) is much the most common, and is

almost universally employed, except on the coast, where
the light, sandy soil, the humid climate and more
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regular rainfall render summer plauting on a larjje

scale an economic possibility. This, the stiff clay soil

of the interior, the drier atmosphere and uncertain rain-

fall of early autumn, render impracticable. It is hence
more economical to reset than to cultivate on the coast,

especially as its comparatively subtropical climatic con-
ditions tend to produce a vigorous development of the
summer- or fall -planted plat by the following spring.
But, while the biennial rotation is recommended for
the interior of the state, it miist not be understood that
a new plat is to be established only every two years.
The plat runs through two seasons, it is true, but a new
one must be set out each j'ear.

If strawberry growing was commenced in 1899 under
a biennial rotation, and the planting effected in Novem-
ber of each year, the following diagram would illustrate

the necessary succession of plats:

1899

1900

No. 1, planted November, 1899.

No. 1, fruited lightly spring, 1900; cultivated through season
of 1900.

No. 2, planted November. 1900, from new purchased plants.

1901

No. 1, fruited main crop, spring, 1901; plowed under Novem-
ber, 1901, after resetting No. 3.

No. 2, fruited lightly spring, 1901; cultivated through season
of 1901.

No. 3, planted November, 1901, from runners of No. 1.

1902

No. 2, fruited m:tin crop, spring, 1902; plowed under Novem-
ber, 1902, after resetting No. 4.

No. 3, fi-uited lightly, spring, 1902. and cultivated through
season.
No. 4, planted November, 1902, from runners of No. 2.

And so on, indefinitely. In this way, while each plat
runs two years, that is, biennially, a new plat is reset
every year, that is, annually; yet the rotation must of
necessity be termed biennial, though only one market-
able crop results. And this would be equally true for a
similar rotation where the planting was done in Feb-
ruary or March instead of November, although no crop
— not even a light one— could be obtained the same
spring. Of course, if a plat is reserved for resetting,
after it has borne its main crop, it must be cultivated,
more or less — at least by hand weeding— to prevent it

from becoming too foul during the second summer; but
the process of thinning out and the careful cultivation
necessary for a crop expected to make a paying return
in fruit, are eliminated.
The triennial rotation is followed when two "main"

or "money" crops are secured from a plat before its

abandonment, and the perennial system when the plat
is suffered to bear as long as it proves profitable.
The "matted row" system stands successfully the

test of practical experience in the South. "Stool cul-
ture," however perfect or ideal in theory, can be made
profitable only under exceptional conditions. Under
ordinary circumstances it cannot resist the crucial test
of a prolonged drought. jj_ -^^ Staknes.

Strawberry Culture on the Plains. — The fact that
the Strawberry has been growing wild from time out of
mind in the prairie regions of North America suggests
that it may be cultivated there with success, and the
thousands of car-loads of delicious berries annually pro-
duced in those regions are positive proof of it. The Straw-
berry did not grow naturally in all sections or soils, but
chiefly in the moist creek and river bottoms and along
the margins of the woodlands. The cooler climatic con-
ditions of the northern sections are more conducive to
the growth of wild Strawberries than those in the South

;

for instance, the prairies of Minnesota grow more thrifty
and larger berries than those of Texas. Under cultiva-
tion the Strawberry is somewhat subject to the same
conditions as when growing naturally, but the principle
of conservation of moisture by tillage has enabled man
to do much that nature could not, in growing Straw-
berries. Water is most essential in the culture of this
fruit. The soil should not be wet, but it must be moist
or the plants will not thrive; nor will they bear fruit
abundantly or of good size and quality with a meager
supply of water. During the fruiting season there is a
heavy draft upon the plants for water with which to fill

the berries to their proper size. Over most of the Plains
region there is a sufficient amount of rainfall to produce
good crops of Strawberries in ordinary seasons, pro-
vided proper care be given to tillage. Nearly all the

2427. Fancy packing of Strawberries, each quart wrapped
in paper; a pickinE stand on the left.

failures to grow reasonably good crops are due to ne-
glect of this all-important matter. The drier the cli-

mate or the season the more heed should be given to
tillage.

The mere setting of plants and giving them ordinary
care is not sufficient for the production of a really profit-

able Strawberry crop in the open prairie country. It may
suffice where the rainfall is not only abundant but regu-
lar; but where the rains are fitful and often very scant,
especially in the latter part of the summer, this will not
do. The tillage should not be deep, but very frequent.
Once each week during the growing season will be suffi-

cient. The finer the surface soil is pulverized, the less

water will escape from the subsoil, and this is the prin-
cipal point to be attained so far as the purposes of til-

lage are concerned. Rich soil is beyond doubt one of
the prime requisites of Strawberry culture. This is not
difficult to find in most parts of the prairie regions.
Some of it lies too flat for the best results and some is

too steep, but very little is either too stiff or too sandy.
The Strawberry is especially adapted to field culture.

As the Plains country slopes up to the Rocky Mountains
the climate becomes drier until there is so very little

rain that nothing but a scant native vegetation will grow
without irrigation. The soil is for the most part rich

enough for Strawberries, and where water is applied in

proper quantity as fine berries can be grown as in any
part of the humid regions. As a matter of fact, there
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seems to be more certainty in growing Strawberries un-
der sueh conditions than in regions where the crop must
depend upon rainfall. Some varieties that are usually
a failure because of their deficient root-system, such as
Jucunda, are thus enabled to flourish to such a degree
as to be among tbe most profitable. Whatever may be
said of other parts of the continent of North America,
it is an indisputable fact that the Plains region is very
good for Strawberries. Good judgment in the selection
of proper locations and the right varieties, thorough
preparation of the soil and good culture will be abun
dantly rewarded. h. E. Van Deman.
The Strawberry on the Pacific Coast. — California

conditions include both those most favorable and
most trying for the growth of Strawberries. There
are situations where, through local topography and
proximity to the ocean, winter temperatures are verj
seldom too low for the growth and fruiting of tht
plants and where, by summer irrigation to maintaii
this continuous activity of the plants, it is possible t(_

gather fruit every month in the year. This fact is not,
however, made of much commercial account, nor is it

widely true that one can have Strawberries all the year
round in the open air. It is true, however, that even on
the lowlands, where the commercial crops are chiefiy
grown, the winter is so mild that Strawberries begin to

ripen in shipping quantities as early as March and by
proper cultivation and irrigation the fruiting is con-
tinued until late in the autumn, and the grower has
therefore a very short closed season. The trying condi-
tion for the Strawberry is found in the long, dry sum-
mer, which enforces dormancy as early as June on light
loamsin the more arid localities of the interior. Such soils

become dry and hot to a depth of several inches in spite
of surface cultivation and cause the dwindling and death
of a shallow-rooting plant like the Strart'berry, unless
frequent irrigation is begun in time. This trouble is

less acute on more retentive soils in regions of lower
summer tempei*ature and greater rainfall, and plants in
such situations may survive the summer dormancy, but
it is true that everywhere in California and even in the
more humid states on the north that Strawberry-grow-
ing without irrigation results either in failure or only
partial satisfaction and the venture is seldom to be
commended. It is, howpver, so easy, usually, to secure
the small amount of water necessary for home produc-
tion, and the plant when fairly treated is so highly pro-
ductive, that a general exhortation to Strawberry-grow-
ing on an irrigation basis is fully wai'ranted.

tinued popularity of Longworth Prolific, Sharpless,
Monarch of the West, Wilson Albany, etc. Long-
worth has survived more than thirty years' continued
growing. Other popular varieties are Melinda, Jessie,
TriomphedeGand, Brandywine, Marshall, Lady Thomp-
son, etc. An English variety, Laxton Noble, has been
largely planted in southern California but not always

^A-i^^

»a4».

2428. A prolific row of Strawberries, the fruit restine on a mulch

There are several species of Strawberries indigenous
to California, and they are of both littoral and alpine
types. Some interest has been shoAvn in development
of cultural varieties from these sources, but no com-
mercial significance has as yet attached to them. The
varieties chiefly grown are different from those popular
at the East. New varieties from the eastern states and
from Europe are freely tried, but few are successful and
they retain local popularity after abandonment in their
birthplaces. A striking instance of this fact is the con-

2429. Strawberry field in Wisconsin.

successfully, though it does well near the coast. The
Arizona Everbearing is par excellence drought- and
heat-resistant and is constantly increasing its area in

interior situations. It has endured neglect which has
actually compassed the death of other varieties. The
Australian Crimson is a popular market variety in

southern California, of which the first plants came from
the southern hemisphere, but it has some appearances
of being a re-named American variety.
The growth of Strawberries is almost wholly in

matted rows, the rows usually occupying low ridges only
sufficiently elevated to allow the slightly depressed in-

tervals to serve as irrigation ditches and as walks dur-
ing picking. The slight elevation of the plants also
assists in surface drainage, when heavy rains fall during
the early part of the fruiting season, and this promotes
early growth and fruiting of the plants. Where the soil

is too coarse to permit free i*ise of water from the de-
pressed ditches the conditions are reversed and low
levees are made to inclose blocks of plants which are
irrigated by flooding the inclosures. In the chief com-
mercial regions a fine loam is used and irrigation from
the small ditches on both sides of the ridges, which are

aboiit 2 feet wide, is the ruling method.
Nearly level land is selected and grading
is done before planting to reduce dry
knolls and fill low places so that the
water will flow slowly and will evenly
moisten the whole field. Subirrigation by
tile has been often advocated but never
has been employed to any extent.

One of the chief Strawberry-shipping
districts in central California is charac-
terized by a shallow loam underlaid by an
impervious indurated clay or hard pan,
which prevents the percolation of the ir-

rigation water and enables growers to

maintain a large acreage by means of the
small water supply secured by windmills.
In this case water is applied very fre-

quently, even oftener than once a week
in some cases, but the total amount for

the season is small. Quite in contrast
to this is the growth on light, deep loams
where water sinks so rapidly that the
plants suffer, although water is almost con-
stantly running in the ditches. In such

cases mulching and sprinkling are the price of success,
and these are too costly except on a small scale for home
supply. The largest producing districts have soils mid-
way between the extremes above noted; viz., deep, re-

tentive loams, situated rather low in the valleys and
with irrigation available either by ditch system or by
wells both flowing and pumped. The pump wells re-

quire usually only a short lift, and abundant water is

secured cheaply by the use of modern pumps and
motors.
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In addition to supplying the home markets, which are
very y;ood, California Strawberry-growers find a good
outlet for the fruit all through the region west of the
Missouri river. Southern California supplies the south-
ern portion of this district, while the growers in central

California, chiefly near Florin in Sacramento county,
make large shipments eastward as far as Colorado and

^

2430. The forcing of Strawberries under glass.

northward to all the great interior states and to Oregon,
Washington and British Columbia before the locally

grown fruit in those regions is available.

The states of Oregon and Washington in their areas
lying west of tlie Cascade mountaius have conditions
excellently suited to the growth of the Strawberry.
Their conditions more nearly resemble those in the east-

ern states than any other part of the coast. Tlie cooler
weather and more abundant moisture give a better
spring season than that of California, but the season is

on the whole much shorter because of the longer winter.
Irrigation is also necessary in most places for continued
fruiting during the siimmer. The most famous district

is Hood River, Oregon, where arid conditions east of
the Cascade mountains are modified by western influ-

ences which reach through the gap in these mountains
where the Columbia river f^ows through. Irrigation is

regularly employed and a large commercial product
grown. The varieties chiefly grown in this region and
in adjacent parts of Washington and Idaho are of local

origin, the Hood River (Clark Seedling) and Magoon
Seedling being widely approved. Jessie, Sharpless,
Wilson, Haverlaud, Crescent, Cumberland, Jucundaand
Parker Earle are also commended by growers in the
northwestern states. E. J. WiCKSON.
The Forcing of Strawberries for a Winter Crop has

not as yet become of any great commercial impor-
tance in North America. Some gardeners grow a few
potted plants for either Christmas or Easter decoration.
Very few, if any, commercial growers are forcing
Strawberries exclusively to any profitable extent. The
few Strawberries that are forced are grown either in
pots or planted out on benches. The former method is

the one generally employed. There are several good
reasons for this, some of which are: first, the confine-
ment of the roots ; second, the ability to ripen the
crowns in the fall; third, the control of fertilizers and
liquid manure; fourth, the privilege of having the crox)
grown in several houses at one time or brought from a
coolhouse into heat; and fifth, the opportunity to sup-
ply particular demand of the potted plants or their
fruits. The first expense of the pot method is consid-
erably more than when the plants are grown in the
benches, but after the pots are once purchased the cost
of each method should be about the same.
The pot method as practiced at Cornell University is

about as follows: As early in the spring as possible
large plants are set in well - enriched soil. The first

strong runners made l>y these plants are secured and

110

potted. Numerous 2- or :i-inch pots filled with good
soil are plunged to the rim along the Strawberry row.
The runners are trained to these pots, and a small stone
is placed on each runner to keep it from growing be-
yond the pot. When the pot is filled with roots the
young plant is cut from the parent stock, the pots lifted
and taken to the potting shed or other convenient place,

where they are at once shifted into the fruit-
ing pots (usually a 6-inch pot). The soil used
at this time should be three parts fibrous loam
and one of good sharp sand. This potting
soil should have mixed with it bone-flour or
dissolved rock at the rate of about one pint
to two bushels of .soil. Ample drainage
should be given, as through the season of
ripening the crowns and the following forcing
period a large quantity of water must be given
and none should be allowed to stand around
the roots.

The pots should then be plunged to near
the rim in some coarse material, preferably
coal ashes, which, if deep enough to extend
from four to six inches below the plunged
pots, will prevent the earthworms from en-
tering the pots. The use of a frame in
which to plunge the pots is recommended
for protection against heavy rains or early
frosts. Attention to watering is all that will
be necessary through the growing season.
Late in September or early in October the
pots will be filled with roots and the plants
will have attained their full growth. At this
time larger and firmer crowns will be had by
careful attention to watering and subsequent

drying off to almost the wilting stage than by watering
the plants up to the time of freezing weather. The dry-
ing process seems to represent the late fall season and
causes the plant to store up material in the crowns a*^

an earlier period. At the coming of cold weather the
soil in the pots may be allowed to freeze. It is very de-
sirable that the soil be on the dry side before freezing,
for if the ball of earth is wet there is danger of break-
ing the pots when the cold becomes intense. The period
of forcing from the time the frozen plants are brought
in until the ripening of the fruits will be about eight
weeks. The time will wixry slightly under different con-
ditions of heat and sunlight. W^hen first brought in, the
plants should be cleaned of all dead or diseased leaves.
The pots should be plunged to near the rim in some
material that will retain moisture, e. g., tan bark or
coal ashes. The benches or shelves should be as near
the glass as convenient. A thorough spraying with

2431. A good winter Strawberry plant in bloom.

Bordeaux mixture or some other fungicide should be
made at once. For the first few days the house should
be held at about 35°, with little if any rise through the
day. After a week a rise of 10° may be given. At tlie

end of the second week 50*^ at night, with a rise of ID-
IS*^ through the day, will be about right.
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Strict attention must be given to syringing the foliage

every pleasant day. Keep the walks wet until the time
of blossoming. This moisture keeps down the red
spider. At blossoming time the house should be al-

lowed to dry out, and a free circulation of air should be
maintained through the middle of the day, in order to

ripen the pollen, it is necessary to pollinate each flower
by hand. The pollination may be done in the middle of

the day while the houses are dry. A small camel-hair
brush is useful for distributing the pollen. A ladle or
spoon should also be provided in order to carry the sur-

plus pollen. The surplus pollen may be Tised on varieties

that are pistillate or do not have pollen enough to set

their own fruits. Six to eight fruits are enough for a
6-inch pot. When these are set the remaining flowers
should be cut off, in order that the entire strength of
the plant may go to swelling the chosen fruits. After
swelling begins, liquid manure should be given. Dur-

STKAWBERRY-RASPBERRY. I^l^bus roscefolius.

STRAWBERRY TOMATO.
other species of Pliysalis,

Physalis AJkehengi and

ing the iirst week give one dilute application. After
this give two applications a week, increasing the

strength of the manure liquid each time. Well-rotted
cowmanure or sheep droppings furnish good material for

this purpose. When the fruits are coloring the liquid

manure should be withheld and only clear water given.

As they swell, the fruits will need support, and the
best method of furnishing this is probably by using
small-meshed window-screen wire cut into suitable

squares. These squares may be laid on the pot, under
the clusters of fruits. They hold the fruits away from
the sides of the pots, protect them from any water or

liquid manure that is given the plants, and enhance the

beauty of the potted plant. After one fruiting, the
plants are worthless. q^ e, Hunn-

STRAWBERRY BTTSH. See Enonymns.

STRAWBERRY GERANIUM. Saxifraga sarmen-
tosa.

STRAWBERRY TREE. Arbatus Pnedo.

STRELtTZIA (after the wife of King George III,

Charlotte Sophia, of the family Mecklinburgh-Strelitz,
a patron of botany). Scitaniinhcew. Bird of Paradise
Flower. A South African genus of 4 or 5 species of
perennial herbs, with generally large. long-petioled
leaves and showy flowers of peculiar form: rhizome
subterranean or produced into a large woody stem

:

pedicels short; spathe long or short, peduncled.
Strelitsia Hegiuxe requires a good strong soil, a co-

pious supply of water and considerable sunlight. It is

a serviceable plant for house decoration or for the porch
or lawn in summer. It will endure much neglect, but
unless well cared for it may fail to bloom regularly and
well. A night temperature of 50° is sufficient. This
plant may be induced to set seed if the flowers are
hand-fertilized.

A. Plant nearly stemless.

Reglnae, Banks. Bird of Paradise Plowek. Fig.
2432. About 3 ft. high: roots large, strong-growing:
Ivs. oblong, about 1 ft. long, stiff, concave; leaf-stalks

all radical, twice to three times as long as the Ivs.:

scape higher than the Ivs. : spathe about 6 in. long,
nearly horizontal, purplish at the base, about 6-fld., the
fls. orange and blue-purple. Winter. B.M. 119, 120.

AA. Plant wifJt woody stems.

B. Pis. pure ivliite.

Augusta, Thunb. {S. angiista, D. Dietr. ). Becoming
18 ft. high: Ivs. at the summit of the stem, 2-3 ft. long,
oblong, acute; petiole 4-fi ft. long: peduncle short,

from a leaf-axil: spathe deep purple: fls. on short pur-
ple pedicels, all parts of the flower pure white; petals
round at the base. B.M. 4167, 4168.

BB. Pis. pale blue and white.

ITicolai, Regel & C. Koch. Resembling iS. Aiignsta
in habit and foliage, but the fls. and spathe are much
larger and the petals are hastately combined and blue
in color. B.M. 7038. p. -^v, Barclay.

STREPTOCALYX [twisted calyx). Bronieliilcem.

There are 7 species of Streptocalyx according to Mez
(DC. Monogr. Phaner. Vol.9) of Brazil. The genus
differs from Bromelia in having strongly imbricated
broad sepals and long corolla-tube. No species are in

the American trade, but S. Pilrstenbergii, Morr., is de-
scribed in horticultural literature (sometimes as ^ch-
mea Piirstenbergiiy Morr. & Wittm.}. It is a stemless
pineapple-like plant, with 30-40 rigid lanceolate leaves
in a dense rosette; cluster a central dense panicle

1-lK ft. long, with many 2-sided spikes of rather dull
flowers.

STREPTOCARFUS (Greek compound,meaning twisted
fruit). Gesnerdceo!. Cape Primrose. In October, 1826,

there bloomed at Kew a most interesting gloxinia-

like little plant, seeds and specimens of which had been
collected in South Africa by Bowie, on the estate of
George Rex, at Knysna. The plant was described as
Didyniocarpiis Sexii, It is a stemless plant, with one,

or rarely two, long-tubular nodding pale blue flowers on
each of several short scapes, and with several clustered
root-leaves. It proved to be a profuse bloomer and easy
to grow. "So abundantly does it produce seed," wrote
W. J. Hooker, in 1830, "that new individuals come up
as weeds in tiie neighboring pots, and a succession of
flowers may be obtained at almost every period of the
year." In 1828, John Lindley made the genus Strepto-
carpus for this plant, calling it >S. Pexii, the name it

now bears. It appears to have been nearly thirty years
after the introduction of S. Mexii that another Strepto-
carpus bloomed in England. This second species was
S. polyantha, which may be taken as the type oi a group
that has one leaf lying on the ground and from the mid-
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rib of which arise successive several-flowered scapes.
The introduction of this curious pUmt seems to have re-

vived the interest in Streptocurpuses, an interest that
has been kept alive by the frequent introduction of other
species. The chief stimulus to the systematic breeding

2433. Streptocarpus ^Vendlandii {XVs).

of these plants seems to have been the introduction of

S. Dunnii, said by J. D. Hooker to be "quite the mon-
arch of its beautiful genus" (but now excelled by S.
Wendland'ii). Seeds of this species were sent to Kew
in 1884 by E. G. Dunn, of Cape Town. It is one of the
monophyllous section to which S. poJyantha belongs.
In the meantime, S. parviflora, a species allied to S*
Sexii, had been introduced from the Cape region. With
the three species, S. Jfexil, S . parviflora and S . Dunnii

,

W. Watson, of the Royal Gardens, Kew, set to work
systematically to breed a new race of Streptocarpus,
and his efforts met with unqiialified success. When the
hybrids came to notice in 1887, the Gardener's Chroni-
cle made the following comment on the value of the
work :

" The resiilts are very striking, and we can hardly
doubt that Mr. Watson has set the foimdation of a new
race of plants, parallel in importance to the Achimenes
and Tydgeas." Several hybrid races have now been pro-
duced and several interesting species have been intro-
duced from the wild, so that Streptocarpus seems to be
destined to become a very important and popular garden
genus.
Bentham and Hooker's treatment divides the Gesnera-

cese into two great tribes: Gesnerese, with ovary more
or less inferior and fruit a capsule; Cyrtandreae, with
ovary superior and fruit sometimes a berry. The latter

tribe, the species of which have been monographed by
C. B. Clarke in vol. 5 of DeCandolle's "Monographiae
Phanerogamarum," contains the genera Streptocar-
pus, Episcea, Cyrtandra, ^schynanthus, Ramonda, and
others. The Streptocarpuses are stemless or nearly
stemless herbs, bearing 1 or more tubular nodding fls.

on short scapes that arise either from the crown of the
plant or from the midrib of a flat prostrate leaf: co-
rolla-tube cylindric, the limb 5-lobed and somewhat 2-

lipped; perfect stamens 2, included; pistils with ovary
linear, usually hairy, with style as long as or shorter
than the ovary, and stigma capitate or indistinctly 2-

lobed: fr. a linear 2-valved capsule, the valves twisting.
The flowers are usually showy, bhie or lilac, rarely yel-
low. The species are of three groups: the stemless
monophyllous species, with one prostrate leaf from the
midrib of which the scapes arise (this leaf is really an
enlarged cotyledon, the other cotyledon not enlarging)

;

the stemless species, with several or many radical more
or less primula-like leaves (whence the English name
"Cape Primrose"); the stem-bearing species, with op-
posite cauline leaves. The cultivated species chiefly
represent the first two sections. In the American trade,
only four specific names occur, S. Rexii, S. Galpini, S.

Du7inii, and S. Wendlandii; but since the hybrids repre-
sent several other species, these additional species are
inserted in the following account. Streptocarpus is an
African genus. The stem-bearing section is confined to
central Africa and Madagascar, and the others to South
Africa. Clarke's Monograph, 188."J, describes 19 species,
but ;>'. Dunnii, S. Wendlandii, ^. Galpini and others
have since been discovered. There are 25-30 known
species.
Streptocarpuses are not difficult plants to grow. They

are usually raised from seeds, the seedlings blooming in
8 to 15 months from starting. The seeds are very small,
and care must be taken not to cover them too deep.
Give an open sunny place in an intermediate tempera-
ture. They are not stove or warmhouse plants. Of the
new hybrid foi'ms, seeds sown in February or March
should produce plants that will bloom the following fail
and winter; after blooming, the plants may be discarded,
for better results are usually secured from new plants
than from those more than one season old. The sea-
son of most profuse bloom is summer, but the bloom
continues until winter. The monophyllous species can
be propagated also by cuttings of the leaf. Some fan-
ciers of Cape Primroses advise propagating select
types by leaf cuttings or by division.

A. Streptocarpus species, or tJiose forms introduced
from the wild.

B. Leaf one, prostrate on the ground, usually very
large.

C. Fls. red.

Diinnii, Hook. f. Soft-hairy: leaf becoming 3 ft. or
even more in length and 16 in. wide, thick-nerved, red-
dish tomentose beneath, rounded at base, obtuse at
apex, coarsely toothed : scapes several to many, in a
row beginning at the base of the leaf, erect, 1-3 ft. tall,

many-fld. : corolla long-tubular, curved, 13^13 in. long, the
limb narrow, bright rose-red. Transvaal. B.M. 6903.

G.P. 3:609.—A very floriferous species, one plant some-
times bearing more than 100 flowers.

cc. Fls. blue, mauve or lilac.

Saiindersii, Hook. Hairy: leaf 1 ft. by 9 in., cordate,
obtuse, coarsely serrate, yellowish green above and pur-
ple-rose beneath: scapes 10-16 in. tall, bearing a com-

2434. Streptocarpus Rexii (X %).

pound cyme of large drooping blossoms: corolla 1-lK
in. long, funnelform, the limb broad but not equaling
the nearly straight tube, light blue, with 2 purple spots
in the throat. Natal. B.M. 5251. P.S. 17:1802.-Named
for W. Wilson Saunders, through whom it was intro-

duced.
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polyantha. Hook. Hairy: as compared with S. Saun-
dersii, tlie leaf is smaller and the fls. bluer and borne
in a compound racemose panicle: corolla-tube curved,
shorter than the large, wide-spreading toothed pale blue

limb. Natal, Orange Colony. B.M. 4850.

Gdlpini, Hook. f. Hairy: leaf ovate-oblong, obtuse,

entire : scapes several to many, glandular-pubescent:

fls. short and broad, being nearly or quite bell-shaped,

the limb broad and subequal, rich mauve, with a white
eye. Transvaal. B.M. 7230. G.C. HI. ll:139.-Named
for Ernest B. Galpin, who discovered the plant.

Wendlandii, Damman. Fig. 2433. Hairy, usually
bearing a rosette of very small Ivs. at the base of the
radical one: leaf broad, often becoming 24x30 in., some-
times narrower, rounded at both ends, crenate-uudu-
late, red-purple beneath : scapes several, forking, bear-

ing paniculate racemes : corolla-tube about 1 in. long,

curved, pubescent, the limb large and oblique, with
broad entire lobes, the whole effect violet-blue and
whitish. Transvaal, Natal. B.M. 7447 (part of which
is copied in Pig. 2433). G.C. HI. 22:275. Gn. 45, p. 511;

50, p. 394. J.H. III. 28:223. -Probably the finest species
yet introduced.

BB. Leaves several^ rising from the crow)i.

Eexii, Lindl; Fig: 2434. Hairy: Ivs. ovate-oblong,
6-9 in. long, short-stalked, obtuse, crenate: scapes sev-

eral, 3-8 in. tall, 1-fld. or rarely 2-tld. : fls. 2 in. long,

2-3 in. wide, the tube downy and nearly white, the large

spreading limb pale blue to purple. S. Afr. B.R.
14:1173. B.M. 3005. L.B.C. 14:1305.

parviSldra, E. Mey. Soft-hairy all over except the co-

rolla: Ivs. ovate, obtuse, sessile or nearly so, crenate,

appressed to the ground: scapes several, 6-10 in. tall,

reddish, bearing corymbose racemes: fls. small, the co-

rolla-tube about % in. long and purplish and curved,
the spreading broad limb nearly white and with orbicu-

lar lobes. Cape. B.M. 7036.

2435 Streptocarpus Kewensis (X /3,

liitea, Clarke. Lvs. erect and elongate-oblong: fls

smaller and usually fewer, yellowish, the corolla-lobes

narrower and the tube relatively broader. Transvaal.
B.M. 6636 (as S. parvi flora }. — Perha.ps only a form of

S. parviflora. The two species were confused until

separated by Clarke in 1883. It appears that this plant,

rather than the true S. parviflora, was one of the par-

ents of the hybrid S. Watsoni (see W. Watson, G.F. 3,

p. 609).

AA. Streptocarpus hybrids, of garden origin. (For col-

ored pictures of modern hybrid types, see Gn.
29:545; 41:843; 50:1092.)

Kew6nsis {S. iiVxfix pollen of S. Dunnii). Fig. 2435.

"It has two or three large oblong or elongate-ovate

bright green leaves, which, however, do not attain such
large dimensions as in S. Dunnii; flower-stems numer-
ous, and 6-8-fld., forming a tolerably compact mass of
fls.; corolla about 2 in. long and IM-IJ^ in. in diara., of
a bi-ight mauve-purple, striped with dark brownish pur-
ple in the throat." jy.JS. Broivn. G. G. III. 2:247. I.H.
38:133.

Witsoni (S. lutea x pollen of S. Dunnii). "The sin-
gle leaf is similar to but rather smaller than that of 5'.

Kewensis. It is exceedingly floriferous, having numer-
ous flower-stems, bearing 10-16 fls. about IJ4 in. long
and 1 in. in diam., of a bright rose-purple, with a white
throat striped with brownish purple." N. E. Brown.
G.C. III. 2:215. I.H. 38:1.34. -One of the finest of gar-
den forms. Said to be sterile with its own pollen.

Dyeri(,S. Wendlandii x S. Dunnii). Leaf single, 2ft.
long and 15 in. wide, olive-green above and vinous pur-
ple beneath, soft-hairy : scapes 1-2 ft. or more tall,

bearing many long -tubular red-purple flowers. G.F.
8:5. — One of W. Watson's hybrids.

Brianti (S. SexiixS. polyantha) . Fls. larger than
those of S. Sexii, 4-6 on each scape, mauve-blue, with
whitish yellow throat.

,S. hiflbra, Dueh., mentioned only in horticultural literature,
and perhaps a garden form. It is of the S. polyantha type,
with several blue tls.—.S. bifioro-polydnthus, Duch., is a hy-
brid of S. biflora and S. polyantlia, with several large light
blue fls. P. S. 23:2429.

—

S. caiilescens,Ya.tke. One of the cau-
lescent species, with opposite elliptic-oblong entire hairy lvs.,

the stem swollen, the lis. small {% in. across) and pale lilac.

Trop. eastern Afr. B.M. 6814.—S. ennifiii. Hook. Allied to S.
Rexii: scapes several, hearing 2 nodiliiig pale lilac tls., with
corolla 2>4 in. long. S. Afr. B.M. 4862. F.S. 12:1214.— S. Grc^nii,
Hort., is a hybrid of S. Saundersii X pollen of S. Rexii;
dwarfer and more compact than S. Saundersii, the scapes
many-fld.: fls. pale lilac-blue. G.C. II. 17:303. Said to have
been the first hybrid Streptocarpus. Raised by Mr. Green.
Pendall Court, Surrey, England, in the garden of Sir George
Macleay.— ,S. Kirkii, Hook, f., is one of the caulescent section,
with opposite petiol.ate cordate - ov.ate suberenate lvs., and
many-fld. clusters of pale lilac fls., the corolla being about %m long. Trop. eastern Afr. B.M. G7H2.—S. Lichtensteinensis,
Hort. Hybrid of S. WendlandiiXS. Watsoni. Lvs. 2, one pros-
trate and the other smaller and erect: fls. numerous, lilac-blue.
— iS tnultifldra, Hort. One of Laing's (England) types, a seed-
ling of S. Rexii, with several large bhush purple fls. with
daiker lines in the throat. G.C. HI. 18:211. I.H. 43, p. 67.

L. H. B.

STRfiPTOPUS (Greek, twisted stalk; referringto the
peduncles). Lililicew. Twis'Ied Stalk. A genus of
3 or 4 species of perennial herbs, from the temperate
regions of Eu., Asia and N. Amer. with aspect of Poly-
gonatum, from which it differs in having a 3-cleft style

and perianth in separate segments. Woodland plants
with slender branching stems: lvs. alternate, thin,

clasping or sessile, prominently nerved: fls. rather
small, rose or white, nodding, slender-pediceled ; soli-

t iry or in pairs in the axils of the leaves : fr. a many-
seeded berry. The closely rehited genus Disporum has
terminal flowers, while those of Streptopus are axillary.

A. Fls. purple or rose.

roseus, Michx. Rootstock short, stout: stem 1-2 ft.

high: lvs. sessile, 2-4 in. long: peduncles less than 1 in.

1 ng, mostly 1-fid.: fls. about /4 in. long: berry red,

Vo m. thick. May-July. Moist, rich woods in the north-
ern states. B.B. 1:433.

AA. Fls. greenish white.

ampIexiSdlius, DC. Rootstock short, stout: stem usu-
ally taller than S. roseus: lvs. clasping, 3-6 in. long:
peduncles 1-2 in. long, usually 2-fid.: fls. about % in.

long: berry red. May-July. Moist rich woods, north-
ern U. S. and Canada south to N. C. and New Mex.
B.B. 1:432. P.W.Barclay.

STREPTOSOLEN (Greek, streptos, twisted, solen,

tube, with reference to the form of the corolla-tube).

SolandceeE. Lvs. on long petioles, ovate, acute at both
ends, entire, bullate-rugose: fls. rich orange-colored,
pedicellate, in terminal corymbose panicles; calyx
tubular-campanulate, shortly 5-cleft; corolla-tube elon-

gated, widening above, spirallj' twisted below; petals 5,

broad; perfect stamens 4. A monotypic genus from
the United States of Colombia.
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Jd.mesoiui, Miers {BrowdlUa Jdmesonii, Hort., &
Benth.f). Fig. 2436. Handsome evergreen scabrous-
pubescent shrub, 4-6 ft. high, hardy and much culti-

vated in California as far north as San Francisco.

June. G.C. II. 21:797. Gn. 26:4-47. R.H. 1883:36.

B.M. 460.'5. F.S. 5:436. P.M. 16:6. G.M. .S9:200. V.
7:298; 9:147. —An old favorite in northern greenhouses.

J. BuRTT Davy.

2436. Streptosolen Jamesonii (X ^^).

STROBILANTHES {Greek, cone and flower, refer-

ring to the inflorescence). Acanthdcete. A large genus
containing about 130 species inhabiting the warm re-

gions of Asia and the Malay Islands to Madagascar.
They are mostly erect, half-shriibby plants cultivated
for their flowers and foliage. Only young, well-grown
plants are attractive, the older ones becoming weedy
and unattractive. Some species are grown as ornamen-
tal foliage bedding plants, but they are not as desirable
for general use as the coleus, the slightest cool weather
changing the color of their leaves to a very undesirable
shade. In the greenhouse they make fine decorative
foliage plants but require at all times a high temperature
and an abundance of moisture and much syringing.
Under unfavorable conditions they lose their leaves and
become unsightly.

Lvs, opposite or rarely scattered, entire or toothed:
fls. blue, violet, white or yellow, in terminal or axillary
spikes or heads, or in loose cymes, mostly large; calyx
deeply 5-parted, with linear lobes; corolla-tube narrow
at base, straight or curved, enlarged above, limb of 5
spreading ovate or rotund equal lobes, or the dorsal
pair united; stamens 4, perfect, or only the 2 lower per-
fect and the upper pair sterile and aborted, included;
anthers with 2 parallel cells; capsule oblong or linear,

slightly contracted at the base, 2-locuIed; ovules 2
(rarely 3 or 4) in each locule.

Dyerid,nus, Masters. An erect, branching, soft-wooded
stove shrub: stem hirsute: lvs. opposite, 6-8 in. long,

elliptic-lanceolate, serrulate, cordate at base, sessile,
variegated with iridescent tints of blue and lilac, rose-
purple beneath: tis. in erect spikes, 1^4 in. long, pale
violet; calyx unequally fj-lobed, lobes linear, obtuse;
corolla-tube curved, ventricose, limb of 5 short, broad,
revolute lobes. Burma. B.M. 7574. R.B. 20:133. J.H.
III. 26:359. A.G. 17:297. V. 19:67.-Used for bedding.

calldsus, Nees. Shrub. 6-8 ft. high: lvs. elliptic-lanceo-
late, acuminate, puberulous, narrowed into a long, slen-
der petiole which is winged to the middle: fls. in short,
oblong spikes, large, pale violet-blue; corolla-tube very
short, dilated into a subcampanulate throat and expand-
ing into a limb 2 in. across; lobes orbicular, undulate.
B.M. 7538. —A native of western India, where it forms
a shrub 6-8 ft. high; said to flower in its third year.

isophyllus, T. Anders. {Goldhissia isophylla, Nees).
A low, much-branched, bushy shrub, 2-3 ft. high,
swollen at the joints: lvs. short-petioled, opposite, nar-
rowly lanceolate, distantly serrulate or entire: peduncles
axillary, shorter than the lvs., bearing several fls.:

corolla 1 in. long, funnel-shaped, blue and white; limb
5-lobed; lobes emarginate. India. B.M 4363. B. 5:244.
— Used either for bedding or for pots. Blooms pro-
fusely either in winter or summer, according to treat-
ment.

anisophyllus, T. Anders. [Goldfiissia anisopJiylla,
Nees). Branches somewhat zigzag: lvs. broadly lanceo-
late, acuminate, serrulate, opposite but one of each pair
much smaller than the other: fls. piirplish and white;
corolla funnel-shaped, very broad at the mouth, with a
somewhat irre^rular 5-lobed limb. India. B.M. 3404.
B.R. 11:955 {as RneUia persicifolia). Similar to the
preceding in habit and use. Heinrich Hasselbring.

STROMANTHE {C02ich and flower; said to allude to
form of inflorescence). Scitamhiacece. Five tropical
American plants (according to Petersen in Engler &
Prantl's Naturpflanzenfamilien). closely allied to Cal-
athea, Maranta, Phryniura and Thalia. It agrees with
Maranta and Thalia in having a 1-loculed capsule, and
thereby differs from Calathea and Pnrynium, which
have 3 locules. Prom Maranta it differs in having a
very short perianth-tube and the segments not stand-
ing opposite each other. Fi'om Thalia it differs, as does
Maranta, in having 2 side staminodia rather than one.
For culture, see remarks under Cttlathea.

Porte^na, Griseb. (Maranta Ported.na, Horan.).
Two to 4 ft. high, with maranta-like lvs., the blades
long-elliptic or ovate-lanceolate, varying from acumi-
nate to almost obtuse, purple beneath, bright green
above with transverse stripes or bars of silvery white:
tis. solitary or twin on the rachis, blood-red, the in-

florescence simple or compound. Brazil. Lowe 26.

sangTiinea, Sender [Maranta sangninea, Hort.).
Leaf-blades about 1 ft. long, oblong-acuminate, purple
beneath and green above: scape 12-20 in. tall, red to-

wards the top, bearing a panicle of bright red and red-
bracted fls. Probably Brazilian. B.M. 4646. F.S. 8:785.

—An old garden plant. Thrives in an intermediate
hoiise and frequently attains a height of 5 ft. when
planted in a border. l_ jj_ g_

STROPHOLtRION (Greek for twisted rope and lily,

referring to the twining stem). Jjilidcece. Very like

Broditea, and sometimes referred to that genus, but
differing in always having 3 stamens and a perianth
which is contracted at the throat and saccate at the
base. The only species is S. Calif6rnicum, Torr,
{Brodifea voluhilis. Baker). In many ways it resem-
bles Brodi(pa coccinea, except that the scape is climb-

ing to a height of 3 or 4 feet, and bearing an umbel
of"delicate rosy pink flowers. The scape twines readily

about any stick or bush that stands near it. Lvs. 1 ft.

or more long, keeled, ?^ in. or less broad: corm about
1 in. in diam. Central Calif. B.M. 6123. G.C. III.

20:687. — Culture as for Brodicea coccinea.
Carl Purdt.

STRYPHNODENDRON is a genus of tropical Ameri-
can unarmed trees belonging to the legume family.

Ten species are known, one of which is a native of

Guiana, the others of Brazil. They are usually small
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trees with bipiunate foliage, numerous leaflets, and small
fls. borne in axillary, cylindrical spikes. Fls. sessile,

5-merous; petals often connate to the middle, valvate;
stamens none, free; pod linear, compressed, thick.
Here belong S. Gaianense and <S'. florihundnm , borh of
which are known as Acacias, the latter as A. piileher-
rima. Neither species is known to be cult, in America.

STTTAETIA (in honor of John Stuart, Earl of Bute, a
patron of botan}'; 1713-1792). Sometimes spelled >S7eif-

artia. TernstrcemiAcecB, Ornamental deciduous shrubs
or trees, with alternate, short-petioled serrate leaves
and large showy white flowers solitary on short stalks
in the axils of the leaves, followed by capsular fruits.

S. pentagyita and S, Pseudo-Camellia are hardy as far
north as Mass., while ^. Malachodendron is tender
north of Washington, D. C. They are very desirable
ornamental plants, with handsome bright green foliage
which turns deep vinous red or orange and scarlet in

fall, and they are verj^ attractive in midsummer with
their white cup-shaped flowers, which are in size hardly
surpassed by any others of our hardier shrubs. The
Stuartias thrive in deep, rich, moderately moist and po-
rous soil, preferring a mixture of peat and loam, and, at

least in more northern regions, a warm, sunny position.
Prop, by seeds and layers; also by cuttings of half-
ripened or almost ripened wood under glass.

Five species occur in N. Amer. and E. Asia. Shrubs or
trees, with smooth flaky bark: fls. axillary or subtermi-
nal. with 1 or 2 bracts below the calyx; sepals and pet-

als 5 or sometimes 6, the latter obovate to almost orbic-
ular, usually concave, with crenulate margin, connate
at the base with each other and with the numerous sta-

mens; styles 5, distinct or connate: fr. a woody, usually
hirsute capsule, loculicidally dehiscent into o valves;
seeds 1-4 in each locule, compressed, usually narrowly
winged.

A. Styles united: petals always 5,

B. Stamens purple, spreading : capsule subglobose.

Malacliod6ndron, Linn. (S. Virglnica, Cav.). Shrub,
6-12 ft. high: Ivs. oval to oval-oblong, acute at both

August in the North). Va. and Ark. to Fla. and La.
Gn. 14:136; 18, p. 628; 34, p. 280. G.C. II. 8:433.-
This species has the largest and showiest flowers.

2437. Stuartia pentagyna (X K).

ends, serrulate, light green, pubescent beneath, 2J-2-4

in. long: fls. 2H-3 in. across-, with obovate spreading
petals: seeds wingless, shining. May, June (July and

2438. Stylophorum diphyllum (X 34).

EB. Stametis with whitish filaments , incurved : cap-
sule ovate, pointed.

c. Bracts beneath the calyx large and leaf-like.

monad^lplia, Sieb. & Zucc. Shrub or small tree: Ivs.

oval to oval-oblong, acute at both ends, remotely serru-
late, slightly pubescent beneath, light green, \yi-2yi in.

long: fls. white, IH in. across, with flat, spreading obo-
vate petals; anthers violet. Japan. S.Z. 1:96. — This is

the least desirable species and probably as tender as the
preceding; it is doubtful whether it is in cultivation.

Specimens recently introduced seen by the writer
proved to be the following species.

OC. Bracts small, shorter than calyx,

Pseido- Camellia, Maxim. {S. grandiflbra, Briot. S.
Japdiiica, var. grandiflora, Hort. ). Shrub, with up-
right branches, or tree attaining 50 ft. or more in Japan

;

trunk with smooth red bark, peeling off in great thin

flakes: Ivs. elliptic to elliptic-lanceolate, acute at both
ends, or often acuminate at the apex, thickish, bright
green, glabrous or nearly so beneath, 13^-3 in. long:
fls. hemispherical, 2-23^ in. across; petals almost orbic-

ular, concave, silky-pubescent outside; anthers orauge-
colored: seeds 2-4 in each cell, narrowly winged, dull.

July, Aug. Japan. B.M. 704.5. R.H. 1879:430. G.C.
I1I."4:187. Gn. 43:899. G.P. 9:35. M.D.G. 1900:480.

AA. Styles 5, distinct : petals often 6.

pentAgyna, L'Herit. {ilalachodendron ovAtum, Cav.).

Fig. 2437. Shrub, 6-15 ft. high: Ivs. ovate to oblong-
ovate, acuminate, usually rounded at base, remotely
serrate, sparingly pubescent and grayish green beneath,

23^-5 in. long: fls. cup-shaped, 2-3 in. across; petals

obovate, with wavy crenulate margin; stamens white,

with orange - yellow anthers: capsule ovate, pointed,

sharply 5-angied; seeds narrowly winged. July, Aug.
N. C. and Ga. to Tenn. and Fla. B.M. 3918. B.R.
13:1104. M.D.G. 1900:479. Alfked Rehdek.

STURTEVANT, EDWARD LEWIS, agricultural ex-

perimenter and writer, was born in Boston, Mass., Janu-
ary 23, 1842, and died at South Pramingham, Mass., July
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30, 1898. Though holding the degree of M.D. from
the Harvard Medical School, Dr. Sturtpvant never jirac-

ticed the profession of medicine, but devoted his life to

agricultural work, first specializing on Ayrshire cattle,

then on pedigree corn (Waushakum) and muskmelons
(New Christiana), and afterward devoting particular

attention to the modifications which cultivated plants

have undergone as shown by such records as occur in

the older books. In connection with these studies, Dr.

Sturtevant brought together a rare collection of hooks
dealing with plants published before the time of Lin-

niBUS (say 1753). which, with his index cards and Ijer-

barium, is now preserved at the Missouri Botanical

Garden in St. Louis, Mo.
As first director of the New York Esperiment Station,

at Geneva, Dr. Sturtevant drew the broad plans on
which the successful work of that establishment has

been conducted and which have served largely as mod-
els for subsequently organized agricultural stations

over the country. He was a man of active mind, and
his career is suggestive of worthy work to an unusual
degree. A biographic sketch and a list of his principal

writings are printed in the Tenth Report of the Missouri
Botanical Garden. \V5i. Trelease.

STYL6FH0EUM (Greek, style and
bearing, in reference to the persistent
style). Papaver(}ce(c, A genus of prob-
ably 3 species of perennial herbs, one
American and the others from southeast-
ern Asia and Japan. Herbs with stout
rootstocks and yellow sap: Ivs. lobed or
cut: fls. yellow or red, rather long-
stemmed, solitary or clustered ; sepals

2; petals 4; stamens numerous; placentae
2-4 ; style distinct ; stigma 2-4-lobed,
radiate: capsule linear or ovoid, dehis-
cent to the base.

diphyllum, Nutt. {Pap&ver SlylS-
phornm, Hort.). Celandine Poppy.
Fig. 2i38. A hardy perennial about 1 ft.

high, forming large clumps: stem with
2 Ivs. at the summit: Ivs. light green,
pinnately parted : fls. yellow, 2 in.

across, in clusters of 3-5. May, June.
Moist shade, W. Pa. to Wis. and Tenn.
B.B. 2:102. J.H. 111. 34:475.-An attrac-

tive plant of easy culture in any rich,

rather loose, moist soil in either shade or open, but pref-
erably in partial shade. ji'_ yf Barclay.

ST'?EAX (ancient Greek name of Styrax officinalis).
Styracdcece, Storas. Ornamental deciduous or ever-
green trees or shrubs, with alternate, simple, serrate or
entire leaves and white often pendulous flowers in ax-
illary clusters or terminal raceuies, followed by dru-
paceous dry or fleshy fruits. *S. Obassla., Americana
and Japonica are the hardiest and stand the winter in
sheltered positions as far north as Massachusetts; S.
grandifolia is hardy about Philadelphia and S. C'ali-

fornica only south. The Storaxes are handsome shrubs
of graceful habit, usually loose and spreading. Tlieir
flowers are numerous, white and mostly fragrant. They
are well adapted for borders of shrubberies or as single
specimens on the lawn, and thrive best in a light,

porous soil. Prop, by seeds sown soon after ripening
and by layers; sometimes grafted on Halesia tetrapteru.
About 60 species in the tropical, subtropical and

warmer temperate regions of America, Asia and Europe.
Trees or shrubs: Ivs. short-stalked, exstipulate,more or
less covered, like the inflorescence, with stellate hairs:
fls. white; calyx campanulate, obscurely 5-toothed or
truncate; petals 5, connate only at the base; stamens
10, inserted at the base of the corolla and usually some-
what connate below: ovary superior, often united at the
base with the calyx, 3-Ioculed at the base, 1-loculed atthe
apex; style slender: fr. a drupe, mostly subglobose,
fleshy or oftener dry with dehiscent pericarp, 1-2-seeded,
witQ large, subgloliose seeds. Styrax Benzoin yields
the benzoin, a balsamic exudation of the wounded tree;
storax, a similar gnm-resin, was formerly obtained from
<S. officinalis, but the storax of to-day is a product of
Liquidarabar.

X. Fls. in many-fhl. racemes: Ivs.Z-lOin. Ion//.

B. Young branehlets, petioles and racemes grayish
toiHentose.

grandiJdlia, Ait. Shrub, 4-12 ft. high: Ivs. oval to
obovate, shortly acuminate, usually narrowed toward
the base, denticulate or almost entire, glabrous above,
grayish tomentose or pubescent beneath, 2/^-6 in. long:
fls. fragrant, in loose racemes 3-(> in. long or sometimes
in clusters; corolla fully % in. long, with spreading,
oblong petals: fr. subglobose, about H in. across. May.
S. Va. to Pla. L. B.C. 11:1010 (poor). B.B. 2:599.

BB. Toung branehlets, petioles and racemes soon
glabrous.

Obdssia, Sieb. & Zucc. Shrub or small tree, .30 ft.

high: young branehlets and petioles covered with a

quickly disappearing floccose rusty tomentnm: Ivs. or-

bicular to broadly obovate or oval, abruptly acuminate,
usually rounded at the base, remotely dentate above the
middle and sometimes tricuspidate at the apex, glabrous
above, pubescent beneath, 6-10 in. long: fls. fragrant,

in racemes 5-7 in. long; rachis glabrous; pedicels and
calyx finely tomentose; corolla 54 in. long, with slightly

spreading obovate-oblong petals: fr. 54 iu. long, ovoid,
pointed. May. Japan. S.Z. 1:46. B.M. 7039. G.C. III.

4:131 (not correct in regard to habit). A.F. 12:30.

M.D.G. 1898:16.

aa. Fls. in fetv-fld. clusters or short racemes: li's.

1-3 ill. long.

B. Petals .5-5; branehlets and Ivs. beneath pubescent.

Califdmica, Torr. Shrub, 5-8 ft. high: Ivs. broadly
oval or ovate, obtuse, entire, stellate pubescent, at

least when young, 1-2V^ in. long: fls. in few-fld. to-

mentose clusters; pedicels about as long as calyx;

corolla Vi in. long, with 5-8 oblanceolate petals; sta-

mens 10-16, with the filaments pubescent and connate
about one-third. April. California.

BB. Petals 5: Ivs. almost glabrous, acute.

c. Pedicels about as long as calyx, puberulous.

Americana, Lam. {S. gliibrum, Cav. S. hevigHtum,
Ait.). Shrub, 4-8 ft. high: Ivs. oval to oblong, acute at

both ends or acuminate, entire or serrulate, bright

green and almost glabrous, 1-3 in. long: fls. nodding, in

few-fld. clusters; pedicels about as long as calyx or

little longer, puberulous; corolla about Kin. long, al-

most glabrous, with spreading or reflexed, lanceolate-

oblong petals; calyx-teeth minute, acute. April-Jnne.
Va. to Fla., west to Ark. and La. B.M. 921. L.B.C.
10:960. B.R. 11:9.52 (as Halesia parviflora).
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cc. Peilirelfi %-l in. long, glabrous.

Jap6iiica, Sieb. & Zucc. Fig. 2439. Shrub or small
tree, becoming 30 ft. high, with slender spreading
branches: young branchlets and Ivs. with stellate pu-
bescence, which soon disappears : Ivs. broadly elliptic to
elliptic-lanceolate, acute at both ends, otteu acuminate,
crenately serrulate, glabrous, 1-3 in. long: fls. pendu-
lous, in 3-6-fld. glabrous racemes; corolla about ^^ in.

long,with slightly spreading, elliptic, tomentiilose petals

;

calyx usually with short and broad, obtuse teeth.

June, July. Jap., China. S.Z. 1 :23. Gt. 17:583. B.M.
5950 (as -S'. serrulatum). M.D.G. 1899:229, 230.

S. Benzoin, Dryand. Small tree, allied to S. Japoniea: Ivs.

stellate-tomentose beneath, also pedicels and calyx. Malay
Archip.

—

S. officinalis, Liiiu. Closely allied to S. Culiforniea;
petaU 5-7; stamens coniiateonly at thebase. Mediterr. region.—S. platanifblia. Engelm. Allied to S. Californica: almost
glabrous: Ivs. nndulate or irregularly sinnately lobed. Texas.
— iS. pulveruUnta, Miclix. Low shiiib, allied to S. Americana,
but Ivs. stellate-pubescent when young: fls. fragrant, on short,
tomentose pedicels. S. Va. to Fla. and Tex. B.B. SiSDO.—A'.

serruldta, Roxb. Shrub or tree, 40 ft. high, allied to S. Ameri-
cana: Ivs. usually elliptic-oblong, acuminate, distinctly serni-
late: fls. short-pediceled, in 5-10-fld. short racemes; calyx and
pedicels tomentose. E. India. Alfred Rehder.

STJCCOEY. Another name for Chicory.

SUCCULENTS are desert plants tliat live on a mini-
mum of moisture. Kitchen vegetables ai-e said to be
"succulent" when they are tender, sappy, full of juice,
— as lettuce or cucumbers. In ornamental gardening
"Succulents " are such tough and dry plants as cacti

and century plants. The cacti are typical Succulents,
as they represent a botanical family created by ages
of desert life. Even in flower and fruit the cacti are
much removed from other botanical families, and in

the structure of their vegetable parts they are highly
specialized to accord with desert conditions. Near to

cacti, botanically, are supposed to be the ficoide^e, of
which the large genus Mesembryanthemuin is most im-
portant. The family Crassulacese contains many fleshy
or succulent plants, the most important genera of which
are mentioned under Orassula, Other families that have
left survivors in the desert, though greatly altered in

appearance and habits of life, are the lily family, e. g.

,

Agave and Aloe; the spurge family, e. g.. Euphorbia
;

the milkweed family, e. g., Stapelia ; the purslane
family, e. g., Portulaca, and among composites certain
species of Senecio, Kleinia and Hertia. Rumpler's Die
Sukkulenten, Berlin, 1892, is an illustrated book of 263
pages covering the above ground, mostly from the bo-
tanical side. Nearly all the good cultural books on cacti
notice the succulent plants of other families. In this
work consult Cacti and the various genera indicated
above. See also special hooks published in Europe.
There is no special American book literature. ^y_ ^[^

SUGAR APPLE. Anona squamosa.

SUGAR BERRY. Celfis occidenfalis.

SUGAR BUSH. In some English books this name
refers to Protea melJifvra , a plant not cult, in America.
In the XJ. S., Sugar Hush, or Sugar Orchard, refers to
a grove of sugar maples.

SUGAR CANE. See Savcharum.

SUKSD6RFIA violacea, Gray, and Sullivantia Ore-
g&na, S. "SVatson, are two small perennial herbs of the
saxifrage family native to the Columbia river region.
They were once offered by western collectors but are
not known to be in cultivation. They are fully described
in Proc. Am. Acad. Arts. Sci., the former in 15:41, the
latter 14:292.

SUMACH. See Rhus.

SUNDEW. Droscra.

SUNDROP. Yellow -powered diurnal primroses (see
Primula); also (JfJuothera fruUcosa.

SUNFLOWER. Species of ^e?7"rti;/;n/.s'. The common
Sunflower of gardens is Heliavthuit aymuus. This is

grown for ornament, and the seeds (fruits) are also
used as poultry food. Sunflower oil, produced in Rus-
sia, is used in salads. See Bull. GO, Div. of Chemistry,
r. S. Dept. of Agric, by Harvey W.Wiley, on "The Sun-
flower Plant, its Cultivation, Composition and Uses," 1901.

SUN ROSE. Helianthemum

.

SURINAM CHERRY. Eugenia Michelil.

SUTHERLANDIA (James Sutherland, one of the
earliest superintendents of the Edinbiirgh Botanic Gar-
dens, author of "Hortus Medicus Edinbnrgensis," 1G83).
l^egnmindsa;. Sutherlandia frufescens, the Bladder
Senna of the Cape, might be roughly described as a red-
flowered Swainsona. It is a tender shrub said to grow
3 ft. high or more in South Africa. Each leaf is com-
posed of about 9-11 pairs of leaflets and an odd one.
The fls. are briglit scarlet, drooping and in the best va-
riety an inch or more long. The blossoms are not pea-
shaped; the standard is oblong, with refiexed sides;
the keel is longer than the standard, and the wings are
very short. The fls. are numerous and borne in axillary
racemes, 5-11 in a raceme. An interesting feature of
the plant is its large bladder-like pod, which sometimes
measures 234 xlK inches.

Botanically Sutberlaudia is very imperfectly under-
stood. There are at most 5 species, or S. frutescens may
prove to be the only one. Generic characters: fls. as
described above; calyx campanulate, 5-toothed; stamens
9 and 1: ovary stalked, raany-ovuled; style bearded:
pod many-seeded, indehiscent: seeds reniform.
At the Cape S. frutescens runs into two forms. The

common or typical one has the leaflets glabrous above,
while in the seaside form, var. fomenfosa, they are sil-

very white on both sides. In cultivation there seem to
be three forms: (1) the typical species, which is gener-
ally treated as an annual in France. (If Sutherlandias
are kept for several years in a greenhouse the plants
become woody and unsightly and lose some of their
foliage. Young, compact and bushy specimens are pre-
ferred.) (2) A form with larger red fls. (var. grandi-
/?orrt}, which in France at least does not flower until the
second year. (3) A white-fld. form,which is probably one
of two different things cultivated under the name of S.
florihunda, but which is here called *S'. frutescens, var.
alba.

Sutherlandias are highly esteemed by French connois-
seurs. They are propagated by see<ls and are said to be
readily raised by cuttings. Seeds of the typical form are
sown in March or April under glass and the plants bloom
the same summer for several months. They seem to be
usually kept in pots for the. decoration of verandas,
terraces, etc., but could probably be grown in the open
border during summer. The seeds of var. grandiflora
are generally sown in June or July, and the plants
wintered in a greenhouse. They bloom toward the end
of May, which is earlier than the typical forms. For
winter treatment* the French advise very moderate water-
ing and as much air and light as possible. In America
the Sutherlandias seem to be known only in California,
though an eastern dealer has recently offered one under
the name of "Scarlet Bush." The var. grandiflora is

worthy of trial by northern florists. Flora Capensis
2:212. The species is hardy at San Francisco.

frutescens, R. Br. Bladder Senna of the Cape.
Tender South African red-fld. shrub described above.
Harvey calls the typical form var. communis; it has
Ifts. glabrous above, elliptical or oblong: ovaries and
pods glabrous. B.M. 181 (as Cohitea frutescens). R.H.
1896, p. 20G. Var. tomentosa, Harv. Lfts. shorter and
broader, obovate or obcurdate, silvery white on both
sides: ovaries and pods hispid. Var. grandifldra, Hort.
iS. fJorib'unda, Carr., not Vilm.}, has large red fls. find

does not bloom until the second year. R.H. 1871:010.
Var. dlba [S. florlbiinda,V\\jn.,T\otQ^rv.) has white fls.

Ernest Braunton, of Los Angeles, received in 1900 a plant
called S. spectabllis, of which little is known. -^^ ji

SUWARRO. Cereus giganfrus.

SWAINSdNA (Isaac Swainson, an English horti-

culturist of the latter part of the eighteenth century).
Often spelled Sicainsonia. Legiiminbsa' . About 25
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Australian undershrubs and herbs, differing from
Colutea cliiefly in smaller stature and tbe large lateral

stigma. Flowers pea-like, in axillary racemes, purple,

blue, red, yellow or white, often showy; standard or

vexillura large and showy, orbicular; wings oblong,

twisted or falcate; stamens 9 and 1: fr. a turgid or

inflated pod, which is sometimes divided by a partition

and sometimes with the upper suture depressed ; seeds

small and kidney-shaped: Ivs. unequally pinnate, usu-

ally with several or many small leaflets. Now and then

various species are seen in the collections of amateurs

or botanic gardens, and 8 species are offered by one

German dealer, but by far the most popular kind is S.

galegifoliii, var. albiflora.

galegifdlia, R. Br. ( Vkia galerjifdlia, Andr. Colutea

galegitoHa, Sims. S. Osbornii, Moore). Small, gla-

brous, attractive shrub, with long, flexuose or half-climb-

ing branches: Ifts. 5-10 pairs and an odd terminal one,

small, oblong and obtuse or somewhat emarginate: ra-

cemes axillary and mostly exceeding the foliage, bear-

ing rather large deep red fls. : pod 1-2 in. long, much
inflated, stipitate. Australia. B.M. 192.-Swainsona
galegifuUn is an old-time garden plant, blooming freely

in a cool or intermediate house along with carnations

and roses. It thrives well either as a pot-plant or in

beds. It is hardy at San Francisco. It is a nearly con-

tinuous bloomer. Cuttings taken in late winter bloom in

summer; these plants may then be transferred to the

house for winter bloom, although maiden plants are to

be preferred. By euttlng back old plants, new bloom

may be secured. Cuttings grow readily. The plant is

easy to manage. The original form of Swainsona is

little known in cultivation, but the advent of the white

form has brought the species to the fore.

Var. albiJIdra, Lindl. (var. dlha, Hort. S. aWmra,
G.Don). Pig. 2-140. Flowers pure white. B.R. 12:994.

L.B.C. 17:1642. A.E. 8:1173; 10:611; 11:1180. Gng.
5:18.5. — In North America this is now one of the most
popular of white florists' flowers for use in winter dec-

orations. It has been called the "Winter Sweet Pea"
because of the shape of the flowers, but it has no fra-

grance. The delicate bright green foliage affords an

excellent contrast with the pure white flowers. This

variety is often grown at the end of a rose or carnation

house, or trained on a trellis. It likes abundant sun-

light, rich soil and liquid manure. When allowed too

much root room the plants become very large and are

slow to bloom, wherefore a large pot or tub is prefer-

able to the border.

Var. vioIS,cea, Hort., has rose-violet fls., and is some-

what dwarf . S. coronilhefolia, Salisb., probably repre-

sents this form or something very like it. B.M. 1725.

S. coronilhefolia is an older name than S. galegifolia,

and if the two names are considered to represent the

same species the former should be used.

Var. Tdsea, Hort., has pink flowers.

S. Ferrandi, Hort., is called a " g:ivden variety " by Kew au-

thorities. Var. alba is described in R.H. 1886, p. 662, and var.

earminea is in tlie American trade. L. H. B.

SWALLOW THORN. Hippophae rliumnoides.

SWAN KIVEK DAISY is Brachycome iberidifolia.

SWEET ALYSSTTM. Hee Ahjsstim maritimum.

SWEET BASIL. See Basil.

SWEET BAY of general literature is Larirus nobilis.

In America, Magnolia glanca.

SWEET BKIEK. Bosa rtibiginosa.

SWEET CICELY, or SWEET-SCENTED CHERVIL
{Myrrliis oclnrata, Scop., which see), indigenous to
Europe upon the banks of streams, is a graceful, hardy
perennial 3 ft. tall, with very large, downy, grayish
green, much-divided leaves, hairy stems and leaf-stalks,
small, fragrant white flowers, and large brown seeds of
transient vitality. The leaves, which have an aromatic,
anise-like, sweetish flavor and odor, characteristic of

the whole plant, are still occasionally employed in fla-

voring soups and salads, though their use as a culi-

nary ad,iunct, even in Europe, is steadily declining. In
American cookery, the plant is almost conflned to our
unassimilated, distinctly foreign population. Though
easily propagated by division, best results are obtained
from seed sown in the autumn either spontaneously or
artificially; the seedlings, which appear in the foUow-

2440. Swainsona galegifolia var. albiflora (X %).

ing spring, are set 2 ft. apart each way in almost any
ordinary garden soil. Spring-sown seed frequently
fails to germinate. When once established common
care will be sufficient.

]y[_ q^ Kains.

SWEET CLOVER. Melilotus alba.

SWEET FERN. lUyrica Gale.

SWEET FLAG. Aeortts Calamus.

SWEET GALE, llyrica Gale.

SWEET GUM. Liquidambar.

SWEET HERBS. The term " Sweet Herbs " has long
been applied to the fragrant and aromatic plants used
in cookery to add zest to various culinary preparations,
principal among which are dressings, soups, stews and
salads. At the commencement of the nineteenth cen-
tury many were to be found in gardens and kitchens
that now have been dropped entirely or have but very
limited use. Perhaps no group of garden plants dur-
ing this time has been marked by so little improve-
ment. Except in parsley, very few distinctly new or

valuable varieties have been produced or disseminated.
This is mainly due to the prevailing ignorance of their

good qualities, to which ignorance may be charged the
improper handling, not only by the grower, but by the
seller and often by the final purchaser. With the public
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duly awakened to the uses of herbs, improvements in

growing, handling, and in the plants themselves will

naturally follow, to the pleasure and profit of all.

In this country the herbs best known and appreciated
are parsley, sage, thyme, savory, marjoram, spearmint,
dill, fennel, tarragon, balm and basil, arranged approxi-
mately in their order of importance. Since parsley is

more extensively used as a garnish than any other
garden plant, it is grown upon a larger scale than all

other herbs combined. Hence some seedsmen do not rank
parsley with Sweet Herbs. Sage is the universal flavoring
for sausage and the seasoning par excellence for rich
meats such as pork, goose and duck. It is more widely
cultivated than thyme, savory and marjoram, which have
more delicate flavors and are more popular for seasoning
mild meats, such as turkey, chicken and veal. With the
exception of spearmint, without which spring lamb is

deemed insipid, and the famous mint julep, a thing of
little worth, the remaining herbs mentioned above are
scarcely seen outside our large city markets, and even
there thej' have only a very limited sale, being re-

stricted mainly to the foreign population and to such
restaurants and hotels as have an epicurean patronage.

In many market-gardens both near to, and remote
from, the large cities, sweet herbs form no small
source of profit, since most of them, when properly
packed, can be shipped in the green state even a con-
siderable distance, and when the market is over-sup-
plied they can be dried by the grower and sold during
the winter. Probably more than one-half the quantities
used throughout the country are disposed of in the
latter manner.
As a rule, the herbs are grown as annuals and are

propagated from seed sown in early spring, though
cuttage, layerage and division of the perennials are in

favor for home practice and to a certain extent also in

the market-garden. Commercially they are most com-
monly grown as secondary crops to follow early cab-
bage, peas, beets, etc. In the home garden they are
frequently confined to a corner easily accessible to the
kitchen, where they remain from year to j'^ear. In gen-
eral, herbs should be planted on good light garden soil

of fine texture, kept clean by frequent cultivation,

gathered on a dry day after the dew is off, dried in a
current of warm, not hot air, rubbed fine and stored in

air-tight vessels.
For specific information see articles on the following:
Anise, Angelica, Balm, Basil, Caraway, Catnip,

Coriander, Dill, Fennel, Horehouiid, Hyssop, Mari-
gold, Marjoram-, Mint, Parslei/, Peppermint, Sage,
Samphire, Savory, Tarragon, Thyme.

M. G. Kains.

SWEET LIME. See Lime.

SWEET MAKJORAM. See Origanum.

SWEET PEA [Lathyrus odoratus. See Lathyrus for
botanical account. For structure of the flower, see
Legume). Pigs. 2-141-44. For its beauty and fragrance,
the Sweet Pea is the queen of the large genus to which
it belongs. Long a common garden annual, within re-

cent years it has been brought to a high degree of
development, until it ranks with the most popular gar-
den favorites. It is also grown for high -class exhibitions
and floricultural competition.

Its early botanical history has been traced back to

1650. The whole history of the Sweet Pea is elaborately
treated by S. P. Dicks, of London, in American Gar-
dening, for July 24, 1897. The origin of the Sweet Pea
is divided principally between Sicily and Ceylon, the
original purple variety being indigenous to the former
island and Sardinia. Sicily was also the native habitat
of the white variety, but all obtainable testimony credits
Ceylon with the original pink and white variety known
as the Painted Lady. Thence also came the original
red out of which the crimson-scarlet sorts have come.
Father Franciscus Cupani, a devout Italian monk and
enthusiastic botanist, is credited with beingthefirst cul-
tivator of this flower, at Panormus, in Sicily, in 1699,
and the seed of the purple variety was sent by him to
England and elsewhere. The seed of this flower became
an article of commerce as early as 1730 In 1793 a Lon-
don seed catalogue listed 5 varieties, the black, purple,

scarlet, white and Painted Lady. About 40 years later
the striped and yellow are found named on the list.

Not until 1860 do we find any further advance, when a
blue-edged variety was offered, since known as Butterfly.
In 1865 Invincible Scarlet won a certificate. In 1868
Crown Princess of Prussia appeared in Germany, and
gave us the first light flesh-pink. Adonis in 1882 gave
a new color in rose-pink, which was soon followed by a
better shade in what was afterwards named Princess
Beatrice. Several others of less value helped to prepare

2441. Flowers of Sweet Pea, to show structure.

the way for the modern Sweet Pea as it has come from
the skilled hands of Henry Eckford, the prince of spe-
cialists in this flower.
About 1876 Henry Eckford, of Shropshire, England,

after long experience and signal success as a specialist
in other florists' flowers, took up the Sweet Pea. He
began with the 6 or 7 common sorts, working patiently
by means of cross-fertilization and selection for seven
years before he had anything of merit to oft'er. By that

time he began to get new colors and a somewhat im-
proved size and form. Orange Prince, the dark maroon
Boreatton, and the deep bronze-blue of Indigo King,
were among the cheering signs of his success in origi-

nating colors. But his novelties did not meet with pop-
ular appreciation till about 1S90, when their merit of

size and grandiflora form and originality of color began
to excite a new interest in this flower, especially in

America. Up to 1898 Eckford put out about 75 varieties,

the product of 22 years of patient labor. A large per-

centage of his introductions has received certificates and
awards of merit from the Royal Horticultural Society
and at other English shows. Laxton, of England, and
J. C. Schmidt, of Germany, are among those who have
done special work in originating varieties.

At the time when this new interest in Sweet Peas
awoke in America the increased demand for the seed
led to the successful experiment of growing it in Cali-

fornia. The demand soon increased till 125 tons of this

seed were produced by the California seed-growers,

and now practically the world's supply comes from
that source. This also hd to the production of Ameri-
can novelties in this flower, the extensive seed-growers
having unequaled opportunity for finding new sorts and
also of making them by cross-fertilization. The Ameri-
can novelties have the advantage of being introduced
with stronger seed than the Eckfords. The complete
list of varieties in 1898 numbered about 150 named sorts.

The colors now represented are white, light primrose,
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pi'imrose-cream, buff-cream, bnff-pink. various shades
of light pink, tiesh-pink, rose-pink, several shade.s of

bright rose, scarlet, crimson-scarlet, rich blood-red,

light blue, mauve-blue, dark bhie, lavender, salmon-
pink and also light rose, with more or less rich infusion

of orange, purple, magenta, maroon witli bronzy cast or

rich velvety effect, and shades of violet. All of these
are found in passably good selfs and also in contrasted

and blended colors, and all these colors are now found
in stripes and flakes. In IbO.'l the first dwarf Sweet Pea
called Cupid was found in Oalifurnia, the white first ap-

pearing, and now practically all colors have been found
in this diminutive form. In this form of sporting the
plant totally abandons its vine habit, making a mat of

dwarf foliage, the blossoms being of the usual size, but
with very short stems.
The best canon of judgment gives no encouragement

to the so-called "double" Sweet Pea, the grandiflora

single form being the approved type, as it certainly is

the most gracefu] and best adapted to the flower. The
highest form of development which the Sweet Pea takes
is first in bringing the single flower to the best grandi-
flora size and form, and then in adding to the number
of flowers on the stem. The improved Sweet Pea now
takes on 4 blossoms to a stem to some extent, and even
5 blossoms to a true single stem are not unknown. The
length and diameter of the stem are also important
in determining merit. Stems 14 in. long are occasion-
ally exhibited, and the flower cannot be said to have
high culture unless the stems are well on towards 10

inches in length. The finest grandiflora type of blossom
has a standard which when pressed out will be nearly
circular and will cover a silver dollar. The finest

exhibition stock will now show some blossoms that
measure 1% in. across.

Now that this flower is grown for the highest com-
petitive test of skill, the rules for .judging an exhibit
are of importance. Although no scale of points has
received general recognition, yet, allowing that each
variety must be judged according to the correct indi-

vidual type under which it was introduced, size of
blossom, color, form, substance, number of blossoms on

the stem and size of
stem, are the essential
points. The retrograde
of stock is easily shown
by the loss of full
rounded outline, reflexed
standard and deterior-

ated substance. De-
scriptive terms have
been adopted by the
growers to some extent,

e. g., blossoms take the
old common form, or are
semi - expanded, boldly
expanded, hooded,
notched, shell-shaped, or
grandiflora. Position of
blossoms on the stem is

also a point aimed at by
the specialist.

A good degree of suc-
cess is now reported from
ordinary gardens every-
where in the growing of
this flower. Yet since it

has been brought to its

present highly hybrid-
ized and developed
stage some of its hardy
habits that formerly
made it easy to grow
have been reduced.
Closer attention must
now be paid to such rules
of culture as have been

found necessary. Tolerably rich soil inclining to a clay
loam is best. Over-enriching will be likely to cause an
excess of vine growth at the expense of bloom. In all

light soil, firming the ground by treading or rolling it

will be found a preventive of the early blight. The time
for planting is as early as possible, the ground having

been prepared in tlie fall, and the seed going in as soon
as the frost is out. This iirst planting should be covered
one inch, the place where the row comes being hollowed
out about three inches to hold moisture. A later plant-

ing needs to be covered with three inches of soil. Slow

2M2. Gaiety Sweet Pea.

2443. Red Riding Hood Sweet Pea.

germination and almost a standstill condition through
the month of May is better than any forcing process.
Only the thinnest top-soil should be disturbed in hoeing
and no soil filled in earlier than June, if at all. Cut-
worms must be shown no quarter. A light mulch is

excellent for shading the ground. Whatever support is

given the vines miist be strong and six feet high. A
wire trellis answers well, biit good birches give the
vines a chance to ramble and they are cooler and more
airy. Rows should run north and south. All the
strength of the vines should be conserved by keeping
the pods removed. -yy^ rj^ Hutchins.

California's Contributions to the Sweet Pea.—
The pink and white Sweet Pea, or, as it was popularly
known, the "Painted Lady," is an old-time garden
favorite which was greatly esteemed by flower lovers
for its beautiful coloring and delightful fragrance.
This type, with the old style white-flowered kind and a
few small-flowered sorts of dull and unattractive color-

ing, constituted for many years the entire assortment
of varieties known to gardeners. When any one spoke
of the Sweet Pea the Painted Lady was understood, in

the same way that in speaking of a tea rose the favorite
Safrano was the variety always referred to. In the past
twelve years all this has been changed by the wonderful
improvements made by specialists in the development
of this flower and its consequent populnrity. Our list

of varieties of the tall-growing or running type now
numbers over 180 varieties.

This great improvement is due primarily to the work
of Henry Eckford, of England, who has improved
the Sweet Pea mainly by selection. The Laxtons also

sent out a number of crosses, which were very distinct

in coloring but of small size, and though the colors

were rich they were not attractive. Owing to the
climatic conditions imder which he worked and his
greater interest in the improvement of the flower, Mr.
Eckford has not produced seed in suflicient quantities
to greatly cheapen the price, and this element of popu-
larit3' has been supplied by our own wonderland of
flowers— California. In California, finely ripened seed
can be produced in such large quantities that in two
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years after Mr. Eckford's introduction of a new variety

our seedsmen are able to offer tlie seed at a price within
the reach of every gardener. For a small outlay these
novelties can be planted in masses unthought of by
European gardeners.

California has done much more than this for the
Sweet Pea, however. The Sweet Pea likes a cool soil

and climate, the vines shriveling up during midsummer
and succumbing to the red spider during the hot, dry
weather which prevails over a very large portion of our
country. To a certain extent, tlierefore, the popularity
of this flower has been confined to the cooler northern
states. In the effort of nature to adapt the plant to

changed conditions, an entirely distinct type of growth
soon appeared in the California fields, having a low,

compact, spreading habit. The dense, deep green foli-

age lying closely to the soil, serves to mulch, shade and
protect the strong network of roots lying beneath the
surface. This type is known as the Cupid Sweet Pea.
That it is apparently due to climatic influence is readily
shown by the lar>ge number of distinct varieties we
now have with this type of growth, manj^ of which
originated directly from the tall varieties, and not from
sports of the original Cupid. This Cupid Sweet Pea
succeeds excellently in hot, dry weather, and exposed
dry locations where success with the tall varieties is

exceptional. Conversely, the Cupid type does not suc-

2444. Three varieties of Sweet Pea, about half natural

size, indicating the progress in size of flower.

The figure on the left shows a variety of the last

generation: that on the right an average tiower of to-

day. The middle flower is the graudiflora tj'pe. re-

duced from a flower 1}^^ in. across. Larger flowers
can be secured, but it is a question whether they are
desirable.

ceed in cool, moist locations where the tall sorts do
best, as the dense foliage does not dry out readily and
is inclined to mildew.
Two other distinct types have been originated in this

country, the Bush S\veet Pea, which stands half-way
between the Cupid and tall Sweet Peas in growth,
needing no trellis or support but with the foliage held
well above the soil and the flower-stems of greater
length than in the compact Cupids. This type is also

especially adapted to hot weather and dry soils, having
a splendidly developed system of fine fibrous roots.

The second type is the result of breeding and selection,

as exemplified in Burpee Earliest of All, which has
the true vine-like or running growth, but grows only 18

inches high and comes into full flower greatly in

advance of the taller varieties of Sweet Peas without
any sacrifice of size in the flower or of length in the
stems. With this variety and early planting a great
show of flowers may be had even in the southern
states. Its early flowering habit makes it the most
desirable,of all varieties to grow iinder glass for winter
flowering. Heretofore, the enthusiasm for Sweet Peas
has been mainly in the cooler northern states, but with
fall planting of the tall sorts and the adoption of the
Cupid and Bush varieties for summer flowering in the
hotter locations, there is no reason why they cannot be
grown under more widely varying conditions than any
other popular flower. e. D. Darlington.

SWEET POTATO. Ipomcpa Batatas, which see for
botanical account. An edible tuberous root, much
prized in North America, a staple article of food in all

the southern states, and also much consumed in the
North. The Sweet Potato plant is a trailing vine of the
morning-glory family. The branches root at the joints.

The edible tubers. Pig. 2445, are borne close together
under the crown and unlike the common potato they

do not bear definite "eyes." The varieties differ greatly
in length of vine and the "vineless" Sweet Potato has
a bushy habit. Good commercial varieties that are

well cared for rarely bloom, and even then the flow-

ers may not produce seed. The plant is tender to

frost. The species is widely distributed in tropical

regions but is supposed to be of American origin.

It has been cultivated from prehistoric times by the
aborigines. The plant is exceedingly variable in its

leaves (Pig. 244(i), and the varieties are sometimes
classified on the foliar characters. In the southeast-
ern states the word "potato" usually means sweet
potato, the potato of the North being known as
''Irish," "round " and "white " x)otato.

The Sweet Potato crop amounts to fifty million
bushels annually. Large quantities are grown in the
Caroiinas, Georgia, Texas, Alabama, Mississippi, Vir-
ginia and New Jersey, the last state being the farthest

point north where the crop is raised on a large scale.

In California the yield is also large, particularly in the
interior valleys and in places removed from the influ-

ence of the coast climates. The Sweet Potato is propa-
gated by means of its tubers, usually from the slips or

cuttings which arise when the tiibers are planted in

beds or frames. It is also propagated by means of cut-

tings or slips taken from the tips of fresh runners. A
bushel of ordinary Sweet Potatoes will give from 3,000

to 5,000 plants, if the sprouts are taken off twice. An
average good yield of Sweet Potatoes is 200—400 bushels
per acre. Yields twice as high as these are sometimes
secured.
In the northern states amateurs occasionally grow

Sweet Potatoes of the southern types in a small way on
ridges in the garden, but it is usually for the pleasure
of the experience rather than for profit. A warm,
sunny climate, long season, loose warm soil, liberal

supply of moisture in the growing season and a less

supply when the tubers are maturing—these are some
of the requirements of a good Sweet Potato crop. The
crop should be gathered immediately after the first frost.

In the South a soft and sugary Sweet Potato is desired.

In the North a firm, dry, mealy tuber is the prevalent
type. Certain varieties of Sweet Potatoes are called
"yams " in the South, but this name belongs historically

to a very different kind of plant, for an account of
which see Dioscorea.
There are two special American books on Sweet Pota-

toes, by Fitz and Price. For history, see Sturtevant in

Amer. Nat., Aug., 1891, pp. G98, 699. Some of the most
important bulletins are Fanners' Bull. 20, U. S. Dept.
Agric. and Ga. 25 by Hugh N. Starnes. Md. 59 and 60
deal with the insects and diseases. l_ g;^ 3^

Commercial Cultivation op the Sweet Potato. —
The cultivation of the Sweet Potato as a staple crop is

confined almost exclusively to the southern states.

While it is true that the Sweet Potato occupies large
areas in New Jersey and is also planted more or less

extensively throughout portions of Illinois, Indiana and
Ohio, by far the greater bulk of the crop is to be found
below the 38th parallel of latitude. Hence the cultural
details here given, as well as the memoranda on dis-

eases, are compiled from a strictly southern standpoint.
Methods vary but little. Local environment enters

less as a factor into Sweet Potato culture than into any
other horticultural indiistry of the country. For this

very reason it is remarkable that there should occur
such extraordinary variations in type as are everywhere
noted, and for which local environment, if anything,
should be held responsible. So marked are these varia-
tions that without apparent cause any given "variety"
so-called— moi'e correctly, perhaps, "selection ''—will

develop, when transferred a few hundred miles from its

place of origin, after a few years of cultivation in the
hands of half a dozen different growers, Just that
many distinct types, each differing materially from the
original in its more important characteristics— produc-
tiveness, maturity, quality and habit of growth. This
diffei-ence extends, sometimes, even to a change in the
form of the leaf itself from possibly an ovate shape
with margin entire and with no more trace of a lobe
than an apple leaf has, to a sagittate or halberd form or
even to one deeply cleft or indented. See Fig. 244G.
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Propagation is effected altogether by means of shoots,
mostly those from the root. While blooms are often
found on the vines— particularly in the extreme South—
they are nearly always imperfect and invariably drop
from the pedicel. No ovaries ever develop. Therefore
the remarkable series of rapid transformations observ-
able in the Sweet Potato must be credited entirely to an
active and persistent tendency in the plant to bud varia-
tion—in effecting which it must be admitted to be a
veritable kaleidoscope.
Propagation.—"Draws," or developed sprouts from

root-buds, supply the readiest and, indeed, the only
practicable means of propagation. Tubers of the last

season's crop are "bedded " for this purpose; that is, an
outdoor hotbed is constructed in which the tubers are
placed in a single layer, close together, and covered
with several inches of soil early in spring. In a few
weeks the latent buds of the tubers, under the stimulus
of the heat from the fermenting manure, will have
sprouted, and by the time all danger from frost has
passed a dense growth of "draws." or "slips " will cover
the bed. These are removed from the tubers, set bj""

hand in the field in rows four feet apart—the plants
eighteen inches, generally, in the row. The size of

the bedded tubers does not affect the crop. As good
results are obtained from small as from large potatoes.
Even the smallest tubers or "strings" consistently
planted from year to year, produce as heavily as the
choicest selections. Tliis is but logical if we remember
that the Sweet Potato is merely an enlarged, inaxial,

fieahy root, and heavy tubers, when sprouted, should
have little direct tendency to produce a crop of corre-

sponding size, particularly when the subsequent culti-

vation is indifferent.

For later plantings the "bed" may be supplemented
by cutting "slips" 12 or 14 inches long from the young
vines after growth commences in the row, and using
them as "draws." While the "slips" do not live quite
so readily as the rooted "draws." they are said to make
smoother and more sightly tubers— due, doiibtless, to

the fact that by this method the mycelium of the black
rot is not conveyed from the bed to the field.

Soil and JTerfHisation.—Although a gross con-
sumer of nitrogen, the Sweet Potato cannot advanta-
geously occupy "bottomland." With this reservation it

may be said that almost any land will produce potatoes.
Yet a light, sandy loam is best. Stiff, red soil is to be
avoided, as in it the potato splits, cracks and "rough-
ens," by reason of the suspension and sudden resump-
tion of growth during variable weather.
The most approved fertilizer formula has been found

to be, per acre, about as follows:
Lbs.

Nitrogen (ammonia equiv. 50 lbs.) 40
Phosphoric acid 90
Potash 50

This requirement would be met by a compound of:

Lbs.
High-grade acid phosphate 640
Nitrate of soda 260
Sulfate of potash 100

Total 1 .000

Cottonseed meal has been found in many localities

preferable to sodium nitrate, as it is not so readily soluble
and therefore more gradual and continuous in action
through the season. It may be substituted in the for-

mula for sodium nitrate in the ratio of two pounds for
one. Potassium muriate produces as heavy a crop as
potassium sulfate, but the latter considerably increases
the starch content, which in southern -grown potatoes
is unusually large. For potash, kainit may be substi-
tuted in the proportion of four pounds of kainit to one
of either potassium sulfate or muriate. Stable manure
of normal composition produces excellent Sweet Pota-
toes, but is. of course, too variable in character and
too uncertain in quantity to be generally available.
A complete summary of methods employed in Sweet

Potato culture w^ould occupy too much space. They are,

moreover, too familiar to require repetition. Yet it is

desirable to call especial attention to certain points
which have been insufficiently discussed in previou-^
publications. First among these is the practice of

premature planting. Against this tendency earnest
protest should be entered. It is the cause of much
loss. When an early market crop is not the object
there is no need for haste in putting out the draws,
since the season is abundantly long for leisurely plant-
ing, even in June, after oats and wheat are harvested'.

If planted in May, or earlier, with the long southern
season, the crop is likely to mature before the approach

2445. Sweet Potato* s.

of cold weather permits the proper housing. The con-
sequent and usual result is a "second growth," which
predisposes the tubers to the inroads of the "soft rot,"

which causes great loss.

A deep, mellow soil-bed, with an extended season, un-
questionably will produce more and larger, but later,

tubers. Shallow preparation will yield an earlier crop.
It follows that the deeper the soil the earlier the plant-

ing may be effected,

Preservatio7i.— Weve it possible to successfully and
inexpensively preserve through the winter the Sweet
Potato crop, southern agriculture would be prac-
tically revolutionized. Land capable of producing a
bale of cotton, worth, say $40, will readily yield 300
bushels of potatoes, at half the cost for cultivation,

worth, at 20 cts. per bus., $00. This the planter would
gladly take, at harvest time, but there is then no market
at any price. Yet six months later he cannot supply the
demand at GO cts., or $180 per acre. These figures are
conservative. Even on poor soil, producing 500 pounds
seed cotton (one-third of a bale) per acre, the yield in

Sweet Potatoes— 100 bushels, a very small output— could
be sold in the spring for $00 were it possible to success-
fully keep the tubers through the winter. Many succeed
in so doing, and reap the reward, but it is still an un-
solved general problem. Methods, too. are variable in

the extreme— and this is the one notable exception to
the rule of uniformity prevailing in Sweet Potato cul-

ture. Clinaate and local environment seem here to play
an important part, and means of preservation found
successful in one place prove entirely unserviceable in

another— personality, even, entering as a factor in the
problem, one man failing where another, by the same
methods, succeeds. Many ways have been devised and
practiced, some simple, some elaborate ; but each
said by its enthusiastic originator or advocate to be
absolutely infallible.

Nothing has yet been foimd that will effectually

supersede the well-known popular method of "bank-
ing" or "hilling" in quantities of from 30 to 50 bushels,
according to the different local customs which prevail

in each community. The ordinary practice is to heap
the tubers in a conical pile around a perforated wooden
flue, covering them with a few inches of dry pine-
straw, then a layer of corn stalks, and finishing with
three inches of dry sand and afterward two or three
inches of clay or other stiff soil. The hill may be con-
structed either under shelter or out-of-doors. If the
latter it is well to protect with a covering of boards to

keep off the rain, though not absolutely necessary.
Diseases and Maladies. — A few of the most im-

portant maladies of the Sweet Potato— the cause, indeed,
of nine-tenths of the loss experienced in attempts to

winter the crop— will be noted in the probable order of
their importance:

(a) Soft JRot [Wiizoptis nigricans) : This is the most
common form of rot, and the one that produces the most
damagre. It is due to a fungus or mold on abraded
places, chiefly of the tuber, especially when the potatoes
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are stored in large bulk, without sufficient

opportunity to dry out. It is perliaps the
main cause of loss with stored potatoes,
developing rapidly and immediately, under
favoring conditions, and reducing, some-
times in a few weeks, the entire contents
of a bin or hill to a pulpy mass of cor-

ruption, emitting a most disgusting odor.
A few simple remedial measures will

greatly reduce loss from this cause: (1)
Dig only when soil is dry. (2) Dig be-
fore tubers become sappy from a "second
growth." (3} Remove all affected tubers
before storing. (4) Use padded baskets
in handling to avoid abrasion. (5) Store
in small bulk and keep dry and well ven-
tilated.

(b) Black Hot ( Ceratocystis fimbriata) :

The fungus producing this affection does
not depend so much on the conditions "of

moisture and abrasion, and is slower in
making its appearance than is the soft

rot, continuing to develop, however, all

through the winter and often completing
the destruction the other has begun. It

is all the more to be dreaded because it is

not so immediately noticeable, and tubers
containing its germs are more likely to

be housed. The black rot does not pro-
duce a pulpy naass, though effectually de-
stroying the entire tuber. It frequently
makes its appearance on the yo\uig draws
at "setting-out time." Remedy: careful
selection — 1st, of sound tubers for bed-
ding; 2d, of perfectly healthy draws for
setting; 3d, where these conditions can-
not be fully complied with, by planting the
bulk of the crop with cuttings from the
vines, thus minimizing the damage. The
use of copper sulfate, or any of the stand-
ard fungicides, either as a spray or for
soaking the tubers, is not advisable; for,

since the mycelium of most of the fungi
causing decay in the Sweet Potato is

lodged in and protected by the interior
cells of the tuber, surface treatment would
prove more or less futile.

(c) Soil Hot [Acrocystis Batatas): This
fungus, as its name implies, is a resident
of the soil rather than of the tuber, and
hence cannot be readily guarded against.
It is responsible for most of the decay
observed in the crevices or cracks of split
tubers. Sudden expansion of vegetable
tissue due to a resumption of rapid growth
when wet weather follows a period of
drought, particularly when the soil is a
stiff clay, produces the primary "crack-
ing" and the spores of the fungus, finding
a ready lodgment, start the process of de-
cay. As for remedies, heavy applications
of sulfur to the soil have been found to

check its ravages in a measure, but this
method of operation is not practical. That
is to say, while checking the fungus the
result is not commensurate with the cost.

The surest preventive— and this is true
for any and all rots— is rotation. The
same areas should never be planted in
potatoes two years in succession, nor
should the same spot be used twice for a
hotbed to furnish draws, even at the cost
of great inconvenience in establishing the
bed in another place.

(fZ) Other Fiingi: Several other fungi are
serious enemies of the Sweet Potato, as the
stem rot, white rot, dry rot, potato scurf,
leaf blight, etc.; but their ravages will
not compare with the damage produced
by the first three— soft rot, black rot and
soil rot.

As for the first three, it matters little

to the practical grower whether or not he
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2446. Leaves of Sweet Potato,

Adapted from Bulletin of the
Georgia Experiment Station.

is able to distinguish one from another.
After the conditions favoring the spread
of one of them have been permitted to
develop and the resulting decay once ap-
pears, it is usually too late to put reme-
dial measures mto effect. Remedy, in this
case, must piecede manifestation of dis-
ease. Every possible precaution should
be observed at one and the same time
against them all. Proper preventive effort

during harvesting will be found a surer
guarantee against loss from decay than
the most elaborate structure or the most
carefully detailed method of housing j'et

devised, and when thoroughly enforced
little apprehension need be felt as to re-
sults, no matter what plan of preserva-
tion is adopted.

To this end the following summary of
procedure will be found serviceable:

a. Rotate the crop. Never plant twice
in succession on the same land.

h. Rotate the bed. Never use old soil

or old manure a second season.
c. Dig only when the soil is dry.

d. Dig before tubers are rendered moist
and sappy by a "second growth," and to
this end never plant too early in spring.

e. Use padded baskets in handling to

prevent bruising and abrasion.
f. Handle with scrupulous care.

g. Reject all affected tubers before stor-

ing.
h. Store dry, in small bulk; if in bins

ei*ect bulkheads and use flues for ventila-
tion,

i. Use only perfect tubers for bedding,
rejecting any showing symptoms of decay.

:). Use only healthy and unaffected
draws for setting out.

k. When draws in bed are affected with
diseased roots {black rot) and cannot be
thrown away, plant in a separate plat and
take cuttings from their vines later for
the main crop.

Varieties. — Since new varieties of
the Sweet Potato can originate only by
bud variation, it is a marvel where and
how all of the different types arise. The
writer has personally cultivated and
tested some fifty odd kinds, and there
doubtless exist, in all, 75 or 80— the num-
ber still increasing. But one uniform
method of classification exists — that by
the "leaf" into tribes, falling under the
three heads, "Leaves entire," "Leaves
shouldered or lobed " and "Leaves cleft"
— commonly termed "round - leafed,"
"shouldered" and "split-leafed," respec-
tively. Of these the second type is the
most numerous, containing probably two-
thirds of the entire list.

As for the best variety, 'the "all-round"
potato has not yet been found, nor is it

likely to be, since such a type should be
a tremendous yielder, of first quality, a
safe keeper and free from disease. No
potato embodies, superlatively, all of
these characteristics. All of the heaviest
yielders belong, unfortunately, to the
"milky" or "turpentine" group— as Nor-
ton, Hayman, Southern Queen, White St.

Domingo, Early Golden, etc.,— and their
sappy consistency prevents them from
keeping well, while their quality is uni-
formly poor. Regarding quality, however,
tastes differ. The northern market prefers
a dry, mealy potato, represented by the
Jersey orNansemond strain. The southern
market, on the other hand, demands a
rich, sugary potato, like the Georgia or
Yellow Yam, which is generally considered
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to be the standard of excellence, and is a good keeper
though yielding very lightly.

The market it is intended to supply should, therefore,

be specially planted for. If for northern shipment, the

Jersey Sweet is preferable. For early local sale Orleans
Red ("Nigger-killer"), Early Golden or Bermuda Red,
head the list. For winter storage and local market in

spring it is best to rely on the good old popular standard
— the Georgia Yam— despite its light yield, or rein-

force it with Vineless, which closely approaches it in

quality and is a much heavier cropper.

Hugh N. Starnes.

SWEET SCABIOUS. See Srabiosa.

SWEET-SCENTED SHRUB. See Calycanthus.

SWEET-SOP. Anona squamosa.

SWEET SULTAN. See Ceiitaurea vwscJiata.

SWEET VERNAL GRASS. See AnthoxanfJtum.

SWEET WILLIAM is DUnithus barbaias.

SW£RTIA (after Emanuel Swert, a bulb cultivator of

Holland and author of Florilegiiim, 1012). Gentland-
cece. About 40 species, widely scattered about the world
but mainly from S. Asia, of annual or perennial herbs
with simple leaves, mainly radical in the perennial spe-
cies and yellow, blue or white flowers in loose or rather
dense corymbs.
Calyx 4-5-parted: corolla rotate, with a very short

tube and glandular pits at the base of each lobe; lobes
4-5, overlapping to the right: ovary 1-loculed: capsule
dehiscing by 2 valves at the sutures.

diliita, Benth. & Hook. [Ophelia dUhfa, Ledeb.). A
tender perennial about 1 ft. high : stem winged and an-
gled, branching from near the base : Ivs. glabrous,
ovate-lanceolate, 3-nerved, rather obtuse, rounded at

the base, short-petioled: fls. 4-raerous, blue, in a dense,
fastigiate umbel; corolla -lobes ovate, rounded at the
apex and bearing at the base a single ovate, nectarifer-

ous pit destitute of a fringe. E. Asia, Japan.

per^nnis, Linn. A hardy perennial ^-1 ft. high:
lower Ivs. oblong- elliptical, long-petioled ; stem-lvs.
ovate -oblong, obtuse: fls. mostly 5-merous, blue to

white, in a thyrse; corolla-lobes elliptical-oblong, acute,
bearing at the base 2 orbicular nectariferous pits crested
with a fringe. Colo., Utah and northward; also in the
alpine regions of Europe and in Asia. — -&'. perennts is

an alpine bog plant and should be given a cool, deep,
i^oist soil. P. V^^ Barclay.

SWIETfiNIA (Gerard van Swieten, 1700-1772, physi-
cian to Empress Marie Theresa in Vienna). Melidcecs.
This genus contains the mahogany tree, a tree of high
importance in the furniture trade. The young trees are
offered by nurserymen in S. Fla. and S. Calif. A tropi-

cal genus of 2 or 3 species of tall trees, with abruptly
pinnate leaves with opposite petioled obliquely ovate
long-acuniiuate leaflets and small flowers in axillary or
somewhat terminal panicles: calyx small, 5-parted;
petals 5, spreading ; staminal tube urn- shaped, 10-

toothed; disk annular: ovary ovoid, sessile, 5-loculed:
capsule about 3 in. through.

Mah^goni, Jacq. Mahogany. A large tree with hard
dark red wood of well-known value for furniture, etc.

Lfts. 6-10: fls. greenish yellow. Tropical regions'* of
North and South America. West Indies and S. Florida.
— According to Mueller's "Select Extra-tropical Plants,"
the degree of endurance of the tree is not sufficiently
ascertained. In Jamaica it hardly reaches an elevation
of 2,000 ft. It requires rich soil. According to Reasoner
Bros., the tree will bloom at small size when grown in

P°*^- F. W. Barclay.

SWISS CHARD. See Beta, Greens, Salad Plants.

SWORD HLX- Gladiolus.

SYCAMORE in Europe is Acei- Pseudo-plalanus; in
AmevicB, Platanus ocoldenlalls. The Sycamore of the
ancients was a kind of fig known as Pharaoh's Fig, Sy-
comoru.<: antiquorum, or better Ficus Sycornorits.

SYMBIOSIS is the intimate association of two or
more distinct organisms, with benefit to one only, or to
both; comnrensalism; consortism; copartnership. In
this association each organism is called a symbiont.
According to the character of the union, several kinds

of symbiosis have been recognized: (1) Mutual antago-
nistic symbiosis (mutual parasitism), when two organ-
isms are foes of each other, as certain bacteria and ani-
mals, the latter showing a "natural resistance;"also the
syntropism of certain lichens with lichens. (2) Antago-
nistic symbiosis (true parasitism), when the host is

partly or completely killed by the parasite, as the po-
tato and the rot fungus {Phytophtkora infestatis) : or
galls (hypertrophies) produced on the host as in the
black knot of plums; and in higher plants, which live
at the expense of others, as the mistletoe (green) and
the dodder (chlorophylless). (3)Mutual symbiosis.when
there is often reciprocal advantage; (a) nutricism,
when one symbiont nourishes the other without ap-
parently receiving any return, as the mycorrliiza and
the roots of forest trees; (b) mutualism, when a mu-
tual benefit results from the union of two organisms
capable of living separately, as the bacteroid and the
roots of the Legurainosae; (c) individualism, when the
symbionts are so intimately connected in their growth
as to suggest a single individual, as the union of alga and
fungus to forma lichen. (4) Prototrophy, the wet nurse
relationship, as in the lichen Lecidea intumescens,
which eventually gets its nourishment by means of a
lodger, a different lichen. (5) Contingent symbiosis,
when one symbiont lives in the interior of another for
shelter, as Nostoc in the tissues of Hepaticse, Lerana,
Cycas, Gunnera; and Anaboena in Azolla.

John W. Harshberger.

2447. Symphoricarpos racemosus (X H'

SYMPHORICARPOS (Greek, frxiit home in clusters).
Capri foliacec. Shrulis with simple, opposite, oval, en-
tire and exstipulate Ivs.: fls. small; calyx 4-5-toothed;
corolla campanulate or bell-shaped, 4-o-lobed on short
pedicels; stamens 5, exserted; stigma capitate: fr. a
4-loculed, but 2-seeded berry. About 10 species.
These little American shrubs are all excellent plants

for covering the ground under trees, for massing in the
lower parts of beds or borders, or for detached groups
where something low is desired. They will thrive in
almost any soil from heavy clay to dry gravelly banks.
Their habit of suckering enables them to cover the
ground rapidly and effectively. All have a tendency to

retain their fruit until it is forced off, and one species
retains its foliage. For these reasons they are pleasing
additions to the winter landscape. Of easy propagation
by suckers, seed or cuttings.

A. Fruit ichlte.

B. Stamens and style included.

racemdsus, Michx. Snoweerry. Waxberry. Fig.
2447. A shrub, 2-G ft. high: Ivs. smooth, entire or
sometimes repand or even lobed: fls. rose color, in a
loose and often leafy raceme; stamens and style in-

cluded : fr. globose, white, persistent. July, Aug.
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2448.

Fruits of Indian Currant—Sym-
phoricarpos vulgaris (X K).

Allowing how few of the fniits
develop.

Eastern N. A. B.B. 3:235. —A smooth .shrub with .slen-

der branches usually bending under its load of berries.

Var. pauci!16ru3, Robbins, is of smaller growth and
has fewer fruits. Mn. 2, p. 10. B.B. 3:236.

BE. Stamens and stijle exserfed.

occidentalis, R. Br. Wolfbebry. This may be con-

sidered as the western form of our eastern species, but

it is less attractive than the preceding, as it is less

fruitful and the individual berries are not as clear and
waxy. Lvs. ovate: fls.

in spikes, both terminal
and axillary; stamens
and style exserted: fr.

the same dimensions as

white. July. Mich., north
and west. G.P. 3:297. B.

B. 3:236. A shrub of about
the last and closely re-

sembling it, the exserted
stamens and style being
the most obvious dis-

tinction.

AA. Fruit red.

vulgaris, Michx. In-

dian Currant. Coral
Berry. Pig. 2-448. Lvs.
ovate: fls. in dense
axillary and terminal
spikes; style and sta-

mens included: fr. dark
red. .July. Along rivers

and rocKy places N.J. to

Dakotas, south to Ga.
and Tex. Mn. 1, p. 8i.

Gn. 34, p. 280.-A rather
more compact bush than

the two previously described species. Valuable because
of its abundant persistent fruit and foliage. Var. var-
iegatus, Hort., has the leaves marked white and yellow
and is the same as var. fnliis varietjatis. Var. glomer-
atus, Hort., is a form with longer terminal spikes.

John P. Cowell.

SYMPHYANDKA (Greek; anthers grown together}.

Campanulacecn. Symphijandra Hofmanni is a hardy
perennial herb, 1-2 ft. high, with pendulous bell-shaped

flowers 1^2 in. long and an inch or more across. The
fls. are borne in a large leafy panicle. Under favorable
conditions in England this plant has maintained a suc-

cession of bloom from July to December. T. D. Hat-
field finds that in this country "the plant is liable to

exhaust itself in blooming, thus behaving like a bien-

nial. It has large, fleshy roots, needs a dry position and
sows itself."

Symphyandra is a genus of about 7 species of peren-

nial herbs found in the region of Asia Minor. Its

special botanical interest lies in the fact that the
anthers are grown together into a tube, which character

tends to annul the distinction between the Campanula
and Lobelia families. Otherwise the genus is much
like Campanula.
Generic characters: caudex thick: lvs. broad, usxially

cordate, dentate; radical lvs. long-stalked; stem-lvs.

few or small: fls. white or yellowish, usually nodding,
racemose or loftsely panicled: inflorescence centrifugal:

calyx-tube adnate. hemispherical or top-shaped, with or

without reflexed appendages between the lobes; corolla

bell-shaped, 5-lobed: ovary 3-loculed.

H6fmanni, Pant. Much branched, pilose: branches
dectimbent: lvs. oblanceolate, acttte, doubly dentate:
calyx with large, leafy, cordate segments, hemispheri-
cal tube and no appendages; corolla hairy inside.

Bosnia. B.M. 7298. Gn. 57, p. 303. G.C. III. 4:761.-
This desirable bellflower has been cult, by amateurs in

the East. It sometimes spreads rapidly in hall-shaded
rockeries and sows itself. "^^ ]yi,

S'S'MPHYTUM (Greek, to grow together, in reference
to tlie supposed healing virtues). Borraqinieeiv.
CoMFREY. About 16 species of perennial herbs from

Europe, Asia and N. Africa, with usually tuberous
roots: lvs. simple, often decurrent, and with rather
small yellow, blue or purplish flowers pediceled in ter-

minal, simple or branched cymes : calyx 5-cut or parted,
lobes linear; corolla tubular, lobes very short and
nearly erect; stamens 5, attached to the middle of the
corolla-tube, included: nutlets 4; seeds nearly globular.
Of easy culture in any good soil. The shade of over-

hanging trees is not ob.ieotionable. When grown for
the beauty of the variegated foliage the flowering stems
may be removed with advantage.

a. IjVS. decurrent on tlie stem,

officinale, Linn. A hardy branching perennial, about
3 ft. high: root thick: lower lvs. large, broadly lanceo-
late: upper lvs. narrower: fls. small, pale yellow or
purplish, in drooping cymes. June, July. Eu., Asia.

Var. varieg^tum, Hort., has leaves widely margined
with creamy white. A beautiful variegated plant es-

pecially attractive in spring, when the coloring of the
leaves is brightest and the large rosettes have not yet
sent up any flower-stems. P.S. 18:1901-1902.

aa. Lvs. not decurrent on the stem.

asp6rrimum, Donn. Prickly Comfrey. Fig. 2449. A
hardy perennial, more vigorous than S. officinale, often
5 ft. high: lvs. ovate-lanceolate, prickly on both sides:
fls. reddish in the bud, becoming blue, smaller than in
-S. officinale. June, July. Caucasus. B.M. 929. — Var.
varieg^tum, Hort., has leaves distinctly margined with
yellow. J B. Keller and P. W, Barclay.

SYMPLOCAKPUS. See Spalhyema.

S'tMPLOCOS (Greek, symplocos, entwined or con-
nected, the stamens being connate at the base). In-
cluding Hopea and Lodhra. Styracdcece. Ornamental
deciduous or evergreen trees or shrubs, with alternate,
entire or serrate lvs. and usually white fls. in racemes
or panicles, rarely solitary, followed by berry-like,
black, red or blue fruits. Only the deciduous S. cratw-
goides is hardy north: it is a shrub with abundant white
fls. in spring and bright blue fruits in autumn. It

thrives in well-drained
soil and sunny position.

The half - evergreen 6\

finctoria, which seems
not hardy north of its

natural habitat, prefers
moist soil and shady
situation. The evergreen
species are all tender
and little known in cul-

tivation. Prop, by seeds,
which usually do not
germinate until the sec-

ond year, and by green-
wood cuttings under
glass ; also by la3'ers.

About 160 specie;
widely distributed
through the tropical re-

gions except Africa; only
a few outside the trop-

ics. Mostly trees : fls.

in terminal or axillary

racemes or panicles,
rarely solitary; calyx 5-

lobed; corolla 5 parted,

often almost to the base;
stamens numerous, usu-
ally connate at the base;
style filiform: ovary 2-

5-ioculed. inferior: fr. a

drupe, with 1-5 1-seeded
stones. Several species
have medical properties;

iS. tinctoria yields a yel-

low dye.

crataegoldes, Buch.-Ham. (S. panicnlAta, Wall.

LSdhra crato'goules, Decne.). Deciduous shrub or some-

times tree, attaining 40 ft., with slender, spreading

branches, forming an irregular open head; young

2449.

Symphytum asperrimum.

(XX.)
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branches pubescent: Ivs. sbort-petioleil. oval orobovatc
to oblont^-obovate, acute or acuminate, sharply serrait-.

distinctly veined beneath anil more or less pubescent at

the veins, rarely glabrous, \%-'i in. long: fls. white,
fragrant, M-M in. across, with spreading oblong-oval
petals in panicles 1M--J in. long: t'r. usually 1-seeded
oval, blue, about % in. high. May, June. Himalayas
to China and Japan. U.F. 5:S9. JI.D.G. 1901 :100, ICil.

*". coccbiea. Humb. & Bonpl. Evergreen tree: Ivs. oblong,
acuminate, ereiiiUate, 8-5 iu. long: fls. solitary, a.\illary, pink.
1 in. across, with 10 petals. Spring. Mexico. R.H. 1846:281,

F.S. 2:13a.— S. Japanica. DO. (S. lucida, Sieh. & Zucc). Ever-
ereeu shrub or small tree, 20 ft. high: Ivs. elliptic to oblong,
aeiite, remotely serrate, glabrous, 2-3 in. long: fls. yellowish,
in short, t'ew-fld. racemes: fr. oblong, red. Spring. Japan.
S.Z. 1:24. A. shrub which has been distriliuted from several
hobanic gardens under the name of S. Japonica h.as proved to
he Pyracantha erenulata.—S. Sinica, Ker. Deciduous sln-ub,

closely allied to S. cratiegoides: Ivs. elliptic, acute, serrate,

pubescent on both sides, lK-2 in. long: fls. white, in short
pjinicles : cjiljrx-teeth .icxtte. May, June. China. B.R. 9:710.—
*\ Sitiniftth'a. Buch.-Hara. Small evergreen tree: Ivs. oblong-
elbplir, aiMiitiiniite, cxtneate at the base, serrulate, glabrous,
3-5 in. long: fls. white, in short racemes: fr. oblong. Himal.
Gt. 31:1073.— &'. tinctbria, L'Herit. Sweet Leaf. Hobse
Sugar. Half-evergreen shrub or small tree, attaining 18 ft.:

Ivs. oblong, acute, obscurely serrate, pubescent beneath. 3-5 in.

long: fls. yellowish, fragrant, in axillary, dense clusters: fr.

oblong. J^ in. long, orange-hrown. Spring. Del. to Fla. and
La. S.S. B:2.W, 256. ALFRED ReHDEK.

SYNADENIUM (Greek name, indicating the united
glands). Mtiphorblclcew. A genus of 3 species of sonie-
w^hat succulent shrubs of Madagascar and tropical Af-
rica, differing from Euphorbia in having the glands of
the involucre united into a ring.

Grintii, Hook. Smooth, thick-branched, 6-10 ft. : Ivs.

ovate-spatulate, 3-4 in. long: dichotomous cymes with
red involucres. Tropical Africa. B.M. 5633. — Some-
times cultivated with succulents in botanic gardens.

5. ar6orcsce?is, Boiss., has yellow involucres. B.M. 7184.

J. B. S. Norton.
SYNCAEPIA (Greek, together and fruit, referring to

the head-like clusters of capsules). Myrtdcew. Two
species of Australian trees with opposite, ovate, penni-
nerved, evergreen leaves and rather small white flow-
ers in dense, globular heads either solitary in the axils
or in terminal panicles: calyx-tube adnate to base of
ovary, the free part erect or dilated with usually 4: per-
sistent lobes; petals generally 4, spreading; stamens
many, free; ovary inferior, 2-3-Ioculed; ovules 1-several
to each cell; seeds linear-cuneate.

laurifolia, Tenore. Turpentine Tree. Lvs. broadly
ovate to elliptic-oblong, obtuse or obtusely acuminate,
2-3 in. long, often appearing as if in whorls of 4; fls.

6-10 in a head, with 2—t bracts of variable size under
the head; calices connate at the base; petals broadly
ovate or orbicular, less than 2 lines long: ovary 3-

loouled; ovules several to each locule. — According to
Von Mueller's "Select Extra-tropical Plants," this tree
attains a height of 200 ft., with a trunk often 30 ft. in
circumference; it is of quick growth and well adapted
for a shade tree. The wood is very durable and almost
fireproof and is valuable for piles, railway sleepers and
shipbuilding. It takes a high polish and is used for
flooring and cabinet work. Offered in S. Calif.

F. W. Barclay.

SYNDflSMON (Greek, bound together, because the
plant unites cluiracters of Thalictrum and Anemone).
liannneuldeew. Rue Anemone. A monotypic genus of
eastern North America. Glabrous perennial herb from
a cluster of tuberous roots: basal lvs. 2-3-ternately
compound: involucre similar but sessile, the Ifts. be-
ing stalked: fls. white or pink, in an umbel; pedicels
slender; sepals thin; petals none; stigma sessile, trun-
cate; akenes terete, deeply grooved. The more com-
mon generic name is Anemonella, which dates from
1839, hut Syndesmon was used in 18.32. The plants
should be grown in partial shade and in light moist soil,
where they should be left undisturbed for years. They
will then form a carpet of great beauty. Prop, by divi-
sion of roots in spring or fall.

_
thalictroides, Hotlms,. (Anemline thalictrolden, Tha-

lietrviii ane'moHo'ules,Michx.). Plant 3-0 in. high; lvs.

Ill

much like those of Thalictrum: fls. resembling those of
Anemone qtiinquefollu, appearing before tlic basjil
leaves. March-June. Common in woods and open
fields. L.B.C. 10:064. Gn. 35:699. B.M. 866. I.H.
6:211. — Var. flore-pleno, Hort. Flowers double. Very
pretty. L.B.C. b:770. F.S. 11:]].55. R.B. 11:205.

K. C. Davls.
SYKGONIUM (Greek name, said to refer to the co-

hesion of the ovaries). Aracew. About 10 species of
tropical American woody climbing or creeping plants,
with milky juice and stems rooting and leaf-bearing at
the nodes: lvs. sagittate, becoming with age pedately
5-9-parted, on long petioles, with a persistent accres-
cent sheath : peduncles short ; spathe yellowish or
whitish green; tube small, ovoid, persistent: spadix
shorter than the spathe: .st:uninate fls. with 3^ stamens,
pistillate fl. with oblong-ovoid 2 or abortively 1-loculed
ovary; seeds solitary in thelocules, obovoid or globose,
black. All the aroids are monographed in Latin in DC.
Mon. Phau. vol. 2, 1879.

podophyllum, Schott. A tender creeping plant: lvs.
becoming 5-7-pinnatisect, 4-6 in. long; petioles becom-
ing 15-20 in. long; tube of the spathe 1-1>^ in. long;
blade of tlie spathe 2^2 in. long, greenish outside, white
within. The typical form is probably not in cult.

Var. alboline&tum, Engl. (S. albolinedttim. Bull.),
has whitish costaa and lateral nerves. Offered by John
Saul, 1893, presumably as a tender foliage plant.

F. W. Barclay.
SYNTHYKIS (Greek, together and little door or valve,

the valves of the capsule long adhering below^ to the
short placentiferous axis). Scrophularideecv. Six spe-
cies of hardy herbaceous perennials, native to western
North America. ,S. reniformia is a tufted plant bearing
a few scapes about a foot high. The inflorescence is a
raceme about 5 in. long with about 40 purple-blue fls.

each Ya of an inch across. In England this plant is

considered a winter bloomer; it flowers there in Feb-
ruary or March, occasionally November.
Synthyris is nearly related to Wulfenia of southeast-

ern Europe and the Himalayas, but the anther-cells are
not confluent and the seeds are discoidal. In their na-
tive region they are summer-blooming plants with small
purplish or flesh-colored spikes or racemes. Generic
characters; Plants glabrous or pilose: rhizome thick;
radical lvs. petioled, ovate or oblong and crenate or
incised-pinnatisect; calyx 4-parted; corolla-tube very
short; lobes 4 or none; stamens 2; style entire at apex

:

capsule compressed.

reniJ6rmis, Benth. Larger and stouter plant than the
next, with more acutely cut, leathery lvs., longer
and stouter scape and raceme, shorter pedicels, narrow
sepals and corolla-lobes, a globose corolla-tube and more
seeds in the cells. Ore. to Wash. Introduced by Wool-
son, Passaic, N. J.

rotundiJdlia, Gray. Smaller, with weak, slender scape
3—4 in. high, shorter than the membranous, broadly
crenate lvs., a small few-fld. raceme, broader sepals and
corolla-lobes, fewer seeds in the cells and capsule di-

varicately 2-lobed instead of merely emarginate. Shady
coniferous woods of Oregon. Ottered in 1881 by Edward
Gillett. \y_ ]\j_

SYKlNGA (of doubtful meaning; probably from
sijriiix, pipe, becjiuse pipes are easily made from the
straight stems of Philadelphus by removing the pith,

and the name Syringa had been originally applied to

Philadelphus, but was transferred afterwards to the

Lilac). Oleaeem. Lilac. Ornamental deciduous shrubs
or rarely trees, with opposite, slender-petioled, entire

lvs. and lilac, purple or white fls. in large and showy
upright panicles. The Lilacs are among our most
popular and ornamental flowering shrubs, and hardly
any garden or park is found without them. The fra-

grance of the common Lilac is very sweet, as also of

Syringa oblata and S. pubesceus. The strong odor of

S. Chinensis is not agreeable to every one. S. villosa

and Josikwa are almost scentless. S. Amurensis and
its allies have only a slight odor similar to that of the
Privet. Almost all species are hardy north. S. villosa,

var. Einodi, is somewhat tender north.
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2450. Syringa villosa,

(Xl-5.)

The Ijilacs are very showy in bloom, especially when
massed in groups, and tliese as a rule are the more
effective the fewer different varieties they contain. The
mixing of species and varieties differing in habit and
blooming season only spoils the effect, and so does too

great a variety of colors. Some species, as the tree-like

S. Japonica, S. Pekuiensis and S.

villosa, are very handsome as single

specimens on the lawn. S. Japonica
is the only tree of the genns; it at-

tains a height of 30 ft. S. vulgaris,
Amurensis and Pekinensis some-
times grow into small trees or at

least large shrubs 10-20 ft. high. S.

Per^ica is the smallest species and
seldom exceeds a few feet. The first

in bloom is ^. oblafa, followed closely

by S. vulgaris, Chinensis, p^ihes-

cens, Persica, villosa and josikcea;

after the middle of June *S'.

Amurensis and Pekinensis
come into bloom, followed at

the last by S. Japoviva

,

which blooms in the North
in the beginning of July. S.

Amurensis and Pekinensis
sometimes bloom sparingly
a second time in fall. The
foliage is bright green and
handsome, but drops com-
paratively early in fall,

especially in the case of S.

Japonica, without assuming
ariy fall coloring as a rule.

In S. oblafa the foliage turns
to a deep vinous red and remains until November. In
S. Pekinensis it is retained until late in fall and finally

assumes a purplish hue or turns pale yellow.
The foliage is not much attacked by insects, but a

fungus, MicrospJupra alni. late in summer often covers
the whole foliage of S. vulgaris and also of S. Chinensis
and Persica with a white mealy coat, while S. ohiata is

but rarely troubled with this fungus and the other
species never. Much damage is sometimes done by a
borer, Trocliilium denudatum, which lives in the stems
and branches of S. vulgaris, but is rarely found in any
other species.

After blooming, the inflorescence should be removed
if possible and the pruning be done as far as necessary.
Pruning in winter or spring would destroy a large part
of the flower-buds for the coming season. Lilacs grow
in almost any kind of soil, but a rich and moderately
moist one is the most suitable. They are easily trans-
planted at any time from fall to spring. S. vulgaris
and its numerous varieties are the most popular of the
Lilacs on accoimt of their early and profuse blooming,
their sweet fragrance and the variety of colors ranging
from dark purple to lilac, pink and white. The double-
flowered varieties keep the blooms longer, but the
panicles are less graceful and they usually do not bloom
as profusely as the single ones; they also remain mostly
dwarfer and have a more compact h^bit. The faded
fls. do not fall off, but remain on the inflorescence; this
gives the plant a very unsightly appearance if the faded
panicles are not removed. W. J. Stewart suggests a
word of warning against Lilacs not on their own roots,

because of the attacks of borers and the bad habit of

suckering in some eases.
Some of the best single-flowered vars. are the follow-

ing:

Single-flowered Lilacs.

White: Alba grandiflora; Alba pyramidalis; Frau
Bertha Damraann, A. P. 12:1078; Madame Moser; Marie
Legraye, one of the very best, B.H. 29:135; Princess
Marie.

Blue, lilac or pink: Ambroise Verschaffelt, pale pink;
Dr. Lindley, pinkish lilac, F.S. 14:1481; Ge:int des ba-
tailles, bluish lilac; Geheimrath Heyder, light lilac;

Gigantea, bluish red; Gloire des Moulins, pale pink;
Goliath, purplish lilac; Lovaniana, light pink; Macro-
stachya, light pink {Princess Alexandria is a favorite

variety of this class in America) ; Sibirica, purplish
lilac; Trianoniana, bluish lilac.

I^ed: Aline Mocqueris, dark red; Charles X (Caroli),
dark lilac-red, A.F, 12:1076. F. 1873, p. 7G: Marlyen-
sis, sometimes called Rubra de Marley, lilac-red ; Bubra
insignis, purplish red.
Dark purple: Philemon; Ludwig Spath (Andenken

an Ludwig Spath, Louis Spath), very large panicles,
the best of the dark vars

Double-flowered Lilacs.

Wlnte: Madame Abel Chatenay, compact panicles;
Madame Casimir-Perier, large, graceful panicles, one
of the best; Madame Lemoine, large fls. in dense pani-
cles; Ob^lisque; Virginity, white and pink.
Blue, lilac or pink: Alphonse Lavall^, bluish lilac,

A.F. 12:1077; Belle de Nancy, fls. pink with white cen-
ter; Charles Baltet, lilac-pink; Condorcet, blue, A.F.
12:1074; Doyen Keteleer, lilac-blue; Jean Bart, pinkish
violet; Lamarck, pale lilac, large, rather loose panicles;
Lemoinei, lilac-pink, B.H. 28:174; L6on Simon, chang-
ing from pinkish to bluish lilac. Gt. 43:1407; Maxime
Cornu, pinkish lilac; Michel Buchner, pale lilac, large
and very double fls.; President Carnot, pale blue.

Purple: Charles Joly, dark purplish red, one of the
darkest; Comte Horace de Choiseul, lilac-purple; La
Tour d'Auvergne, violet-purple. '

The Lilacs have been favorite forcing plants in

France for more than a century and are nowadays among
the most important cut-flowers during the winter season
in France as well as in Germany and England. They
are on the market from the end of September until they
bloom outdoors. Charles X is considered one of the very
best for forcing. Marlyensis, Marie Legraye, Alba
virginal is, Ludwig Spath and other varieties are
also good for forcing. Of the double -fld. varieties

the following have proved adapted for forcing: Mad-
ame Casimir-Perier, Madame Lemoine, Charles Baltet,
Jean Bart, L^on Simon, Chinensis duplex and others.
Either grafted plants or plants on their own roots are
used. Both force equally well, but grafted Lilacs can
be grown into plants well set with flower-buds and
suited for forcing in two or three years, while plants
grown from cuttings require four to six years. Marly-
ensis is always used on its own roots and prep, either
by seeds, cuttings or division. Special attention must be
given to pruning in order to have well-branched plants
of good, compact habit (see Fig. 851, Vol. II, p. (iOO).

The Lilac has nothing like the commercial importance
for forcing in America that it has in Europe, but the
appreciation of it for winter bloom is on the increase in

this country.
Lilacs are generally forced in pots, being potted usu-

ally in July or in the forepart of August, that they may
fill the pots with new roots before winter. Some grow-

i/i.
"'-v.^T'^'

2451. Syringa villosa.

ers pot the plants in spring or in the preceding fall.

This practice is of especial advantage if the plants are

intended for very early forcing. These early potted plants

are then plunged into the ground outdoors, mulched, well

watered and regularly manured ; after June, when the

young growth is almost finished, only enough water is

given to prevent wilting. When the flower-buds have
been formed, more water is given until they have
reached their full size. It is essential to keep the plants
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2452, Syrinea vulgaris,

the common Lilac (X ^)

rather dry in fall, so that the wood may ripen thor-
oughly and early. When the leaves have fallen off, the
plants are stored away in convenient places, where they
are sheltered from severe frost. Sometimes the Lilac,

especially Marlyensis, is forced from balls of earth
which are not potted, but this does not always give
satisfactory results.

About three to four weeks is required to force the
plants into bloom with the temperature recommended
below. The first days after bringing the plants into the
forcing room, a temperature of 55-G0° may be given,
gradually raising to 78-88° and maintained as equally as
possible until the panicles are fully developed and the
first flowers begin to expand ; then the temperature is

lowered to 60-66°, and when the panicles are about half
open the plants are transferred to a cool greenhouse.
Hardening-off is essential to ensure good keeping quali-
ties of the flowers. The red-flowered varieties are often
forced in darkened rooms in order to have the flowers
blanched or only slightly colored. The shade of color
depends entirely on the time when full light is given
and also on the temperature. Show plants in pots
should be grown in full light to have the foliage well
developed. While the temperature is higher than 76°,

frequent syringing is necessary. It is, of course, pos-
sible to force Lilacs in a lower temperature, and this
will be even advisable if the longer time required does
not count. Full advice for commercial Lilac forcing
is given by Fr. Harms in "Flieder und Asparagus," a
book devoted almost exclusively to Lilac forcing.

Interesting experiments recently conducted have
shown that the Lilac is more readily forced when the
plants are subjected to the influence of ether during
forty-eight hours shortly before forcing. An account
of these experiments by W. Johannsen is entitled
" Das jEtherverfahren beim Frilhtreiben mit besonderer
Berilckrichtigung des Plieders." That the ether has a
particular effect on the metamorphosis and regeneration

of the albuminoids in the plantjias been stated recently
by other botanists also.

Lilacs may be prop, by seed, which is sown in spring.
This method is usually practiced only with the more
common typical species. The many varieties and rarer
kinds are usually prop, by greenwood cuttings under
glass in June (or in early spring from forced plants),
by hardwood cuttings, by grafting and also by suckers
and division, especially in the case of S. C'hinensis,
Persica and vtilgaris.

As a stock 5f. vulgaris is mostly used and sometimes
Ligastrum. S. Japonica will probably prove to be a
good stock. S. villoma, though readily growing from
seed and of vigorous habit, is not to be recommended.
Budding in July and August is the most extensively
practiced method. Grafting is done either in April or
May in the open or in February or March in the green-
house on potted stock. Almost any kind of grafting
may be employed, as the Lilac unites readily. Crown-
grafting is to be preferred in order to avoid the trouble-
some suckers. Plants intended for forcing but deficient
in flower-buds are sometimes grafted in October or

early in November with branches
well set with flower -buds and
forced in January or later.

About 11 species from southeast-
ern Europe to Himalayas and
Japan. Lvs. exstipulate, deciduous,
evergreen only in S. sempervirens:
fls. in panicles; calyx small, cam-
panulate,4-toothed; corolla salver-

foim, with cylindrical tube and 4-lobed limb; sta-
mens 2: ovary 2-loculed: fr. a leathery, oblong or
oval capsule, loculicidally dehiscent, with 2 winged
seeds in each locule. Fig. 2449. In S. sempervirens
(not yet introduced),
the capsule is fleshy,

one seeded and drupe-like.

Alfred Rehdek,
Forcing Lilacs. — Most

of the Lilacs used by
American commercial flor-

ists for forcing are im-
ported. Care should al-

ways be taken to procure
pot-grown plants, that is,

plants that have been
grown in pots the previous
summer. The florist who
wishes to grow his own
plants should lift them in
the field in April or before
the growth starts and pot
them without losing much
root. Plunge them out-of-
doors during summer and
give them plenty of water.
This treatment will insure
a good arrow^th and the

2453. Capsule
of Syringa vul-

garis (X 3).

2454. Winter twig of Syringa
vulgaris (X J^).

Showing the absence of
a teraiinal bud, and the
persistent dehisced pods.
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check the plants receive from lifting will induce them
to form new flower- buds. These plants will force with

the greatest certainty. It is well to allow live weeks for

the earliest forcing. A strong heat is necessary, be-

ginning at 60° for the first few days and increasing to

75° or 80°, with a daily watering and syringing several

times. After the flowers begin to open the syringing

can be discontinued and when fully expedient the plants

are better removed to a cool house, where they will

harden off and be much more serviceable when cut. As
the season advances, say March and April, less heat is

needed. They will then force in any ordinary house
where the night temperature is about 60° F. The Per-

sian Lilac on account of its abundance of bloom and
delicate truss is very desirable, but this must be

forced almost in the dark to produce white flowers.

Marie Le Graye is for all purposes the most useful
Lilac which the undersigned has used for forcing.

Wm. Scott.

alba. 4. 6, 7. 8.

Amurensis, 10.

argentea, 11.

aurea, 2.

aureo-variegata, 2
Bretschneideri, 2.

Chinensis, 7.

csernlea. 6.

dubia, 7.

duplex, 7.

Emodi, 2.

filicifoUa, 8.

hyacinthitlora. 5.

Japonica, 11.

INDEX.

Josikffia, 1.

laeiitiata. R.

ligustrina, 10.

Mandshurica, 10.

Marlyensis, 6.

Metensis, 7.

oblata. 4.

ovalifolia, 3.

pallida, 1.

Pekinensis, 9.

pendula, 9.

Persioa, 8.

pinnata, 8.

plena, 5, 6.

pteridifolia, 8.

pubescens, 3.

purpurea, 6.

rosea, 2.

Rothnmagensis,
rubra, 1. 6. 7.

Sihirica. ID.

Sougeana. 7.

Steencrupsii, 8.

Varina, 7.

villosa, 2. 3.

violaeea, 6.

vulgaris, 6.

A. Tube of corolla much longer than
calyx: anthers sessile, not ex-

serfed.

B. Panicles on leafy branches,
usually terminal: Ivs. whit-
ish beneath.

c. Stamens inserted near the

middle of the tube 1. Josikaea
cc. Stamens inserted near the

month of the tube 2. villosa
Bu. Panicles from lateral buds,

without Ivs.: terminal hud
of branches suppressed.

C. Under side of Ivs. grayish
green, pubescent at the mid-
rib when young 3. pubescens

CO. Under side of Ivs. green, quite
glabrous.

D. Zivs. truncate or cordate at
base.

E. Shape of Ivs. roundish
or broadly ovate 4

5,

6.

oblata
hyacinthiflora
vulgarisEE. Shape of Ivs. ovate .

DD. Lvs. narrowed toward the

base.

E. Shape of lvs. ovate-
lanceolate

EE. Shape of lvs. lanceolate.

i. Tube short, little longer than
califX : stamens exserted : fls.

white. Ligustrina.
B. Base of lvs. ustially narrowed. 9. Pekinensis

BB. Sase of lvs. usually rounded.
C. Plant a shrub 10,

cc. Plant a tree 11.

, Chinensis
, Persioa

. Amurensis
Japonica

1. Josikeea, Jacq. Shrub, attaining 12 ft.,with upright,
stout, terete branches: lvs. broadly elliptic to elliptic-

oblong, acute at both ends, finely ciiiate, dark green and
shining above, glabrous or pubescent on the midrib be-
neath, 2H-5 in. long: fls. violet, short-pediceled or almost
sessile, clustered, in rather narrow panicles 3-7 in. long;
stamens inserted somewhat above the middle of the tube;
sepals half-upright. June. Hungary. B.M. 3278. B.R.
20: 1730. — Less handsome than most other species, but
valuable for its late blooming season. Var. pallida, Hort.,
has pale violet fls.; var. r^bra, Hort., reddish violet.

2. villosa, Vahl, not Decne., nor Hooker, nor Koehne.
Figs. 2450, 2451. Bushy shrub, 8 ft. high, with rather
stout, upright, terete and warty branches: lvs. broadly
elliptic to oblong, acute at both ends, finely ciiiate,

bright green and dull above, pubescent on the midrib
or glabrous beneath, 3-7 in. long: fls. pinkish lilac or
whitish, short-pediceled, in broad or somewhat narrow
panicles, 3-7 in. long; stamens inserted near the mouth;
sepals half-upright. May, June. China to Himalayas.
The common form, var. rosea, Cornu {S. Bretschneideri,

2455. Syringa Persioa, one of the common Lilacs (X %).

Lemoine), has broadly elliptic or elliptic lvs. and pink
fis. in rather large panicles with leafv bracts at the
base. R.H. 1888:492. G. P. 1:521. Gn. 39. p. 91. Gt. 44,

p. 500. Var. Emodi, Rehd. {S. £mbdi, Wall.), has nar-
row elliptic to oblong lvs., more whitish beneath; fls.

whitish or pale lilac, in rather narrow panicles, usually
with large lvs. at the base. Himalayas. B.R. 31 :G. R.
H. 1876, p. 368. Gn. 39, p. 100. Not quite hardy north.
There are also vars. with yellow lvs. (var. aurea, Sim.-
Louis) and with yellow variegated lvs. (var. aureo-
variegata, Hort.). Hybrids with S. vulgaris and S.
Josikiea have been raised at the Botanic Garden at
Paris.

3. pubescens, Turcz. {S. villbsa, Decne., not Valil. S.
villb.^a. var. ovalifolia, DC). Shrub, 6 ft. high, with
slender, somewhat quadrangular branches: lvs. round-
ish ovate to rhombic-ovate or ovate, shortly acuminate,
ciiiate, dark green above, 1-3 in. long: fls. pale lilac,

fragrant, sboi-t-pediceled, in ovate, not very large, but
numero^^s panicles; tube very slender; apex of anthers
not reaching the mouth. May. N. Cliina. G.F. 1:415;
6:266. B.M. 7064 (as 5. i'i?^').sv/ ).-Pree-flowering shrub
of graceful habit, with handsome dark foliage.

4. obl&ta, Lindl. Shrub or small tree, 12 ft. high:
lvs. roundish ovate or reniform, often broader than
long, cordate, short-acuminate, bright green, 23^-4)^ in.

across: fls. purple-lilac or purple-violet, in rather loose,

pyramidal panicles, 3-6 in. long; pedicels about as long
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as calyx. May. N.China. G.F. 1:221. A.G. 22:18:).-

Tbe earliest of all to bloom and handsome, with its

vinous red foliage in fall. Var. alba, Hort., has white
flowers.

5. hyacinthiildra, Hort. (S. ohlata x vulgaris). Inter-

mediate between the parents, with broadly ovate Ivs.,

turning purplish in fall. Only known in the double
form, var. plena, Lemoine. Manj' or perhaps most of

the newer double-tit>wered vars. have originated by
recrossing- tiiis form with vars. of S. vulyaris.

0. vulgaris, Linn. Figs. 2153, 2454. Upright shrub
or small tree, 20 ft. high: Ivs. ovate, truncate or slightly
cordate, acuminate, bright green, 2-4 in. long: fls. lilac,

blue, purplish or white, in large panicles. May. South-
eastern Europe to Caucasus and Afghanistan; some-
times escaped from gardens in the eastern states. B.M.
18.3. Gn. 5:i, p. 156. M.D.G. 1899:205.-The most im-
portant of the older original vars. are the following:
Var. alba, Dietr., branches yellowish gray: fls. white:
buds 3'ellowisli green; blooms a w^eek earlier than the
other vars. A.F. 12:1081. Var. cserulea, Dietr. Fls.

blue, in rather loose panicles. Var. purpiirea, DC. (var.
9-^i(6/'"., Loud. ). Fls. purplish red, in large and rather
dense panicles. Here belong also var. Marly^nsis,
Hort., and Charles X. Var. violacea, Dietr. Fls. violet-

lilac, in rather loose panicles. Var. plena, Hort. With
double fls. There are several vars. with variegated Ivs.,

but these are hai'dly worth cultivating.

7. Chineusis, Willd. {S. Persica X vulgaris . S.dnMa,
Pers. S. J^othomaf/^nsis, Loud. 5". Vai-hia, Dum.-
Cours. ) . Shrub, attaining 12 ft., with slender, often arch-
ing branches: Ivs. ovate-lanceolate, acuminate, 2-4 in.

long: Bs. purple-lilac, red or white, in large and broad
panicles. May. Originated in 1777 in Rouen, France.
R.H. 1883, p. 80. F. 1873, p. 76 (as S. Pers (cn ).- Very
free-flowering. Var. alba, Loud., with white fls. Var.
Metensis, Sim. -Louis, with pale purplish Hs. Var.
Sougeana, Loud. (var. ri<bni, Lodd.), with deep pur-
plish red fls. Var.dtiplex, Lemoine, with double purplish
lilac flowers.

8. P^rsica, Linn. Fig. 2455. Shrub, attaining.5-10 ft.,

with slender, arching branches: Ivs. lanceolate, acumi-
nate, lyi-'i in. long: fls. pale lilac or whitish, in rather
loose, broad panicles, about .3-4 in. long; pedicels as
long as or longer than calyx. May, June. Caucasus to

Afghanistan. B.M. 48C. -Var. Mba, Loud. (S. Stein-
cruijsU, Hort.). Fls. white. Var. laciniata, Vahl {Ij.

pteridifdlia, filUifdlia and pinvafa, Hort.). With pin-
nately lobed or pinnatifid Ivs., of dwarfer habit and with
smaller panicles. R.H. 1878, p. 4.52, 453; 1883, p. 80;
1901, pp. 40, 41.

9. Pekin6nsis, Rupr. [LiyusMna Aniiirhisis, var.
Pekhit'ti.sis, Maxim. Ligustrlna Pehhiensis, Regel).
Large shrub, attaining 15 ft., with slender, spreading
lu'anches, brownish red when young: Ivs. ovate to
ovate-lanceolate, usually narrowed at the base, acumi-
nate, rather dark green above, pale or grayish green and
glabrous beneath, 2-4 in. long, 1-1 J^ in. broad: fls. yel-
lowish white in large panicles, usually in pairs at the
ends of branches; stamens abotit as longas limb. June,
W.China. G.F. 3:105; 7:385. M.D.G. 1899:425. -Large
shrub, of excellent habit, with handsome foliage re-
tained until late in fall; flowers profusely only when
older. Var. p^ndula, Hort. With very slender, pendu-
lous branches.

10. Amurensis, Rupr. (S. Ugustrhia, Hort. Lignstrtna
Amiirfnsis, var. Mandslitiricu , Maxim. LigusMna
Amurdnsis, Regel). Shrub, attaining 12 ft., with
spreading or upright branches : Ivs. broadly ovate to
ovate, usually rounded at the base, bright green above,
pale or grayish green and glabrous beneath, 2-6 in.

long, 1):.2-2K in. broad: fls. yellowish white, in large,
rather loose panicles: stamens almost twice as long as
limb. June. Manchuria. Gt. 12:396; 45, p. 64. G.F.
2:271. Gn. 12, p. 623, 624. R.H. 1877, p. 4,53-455.-
Sometimes cult, under the name S. Sihirica or S. Si-
birica alba.

11. Japdnica, Decne. {Ligustr)na Aynur^nsis, var.
J'rtptJjiiCff, Maxim.). Fig. 2456. Pyramidal tree, attain-

ing 30 ft., with upright branches: Ivs. broadly ovate to
broadly elliptic, rounded or slightly cordate at the base,
shortly acuminate, pale green beneath, and usually pu-
bescent when young, 3-7 in. long: fls. j'ellowish white,
in very large panicles often 1 ft. or more long; stamens
little longer than limb. June, July, Japan. B.M. 7534
{a.s S.Aimireiisis). G.C. 11.25:561. G.F. 2:293, 295.

D.G.M. 1899:424. Gt. 37:217. Mn. 4, p. 5: 7, p. 167.

R.H. 1894, p. 325. — Very desirable free-flowering tree
and quite hardy north. Var. arg^ntea. Temple, has the
Ivs. variegated with silvery white. Alfred Rehder.

2456. Syringa Japonica (X ^4).



TABEBUiA (Brazilian name). Bignoniace'e. Orna-
mental evergreen trees with opposite, long-petioled,
simple leaves and showy flowers in terminal, few-fld,
racemes. Only T. lencoxyla seems to be introduced. It

requires the same cultivation as the tropical species of
Tecoma, which see. The genus contains 5 or G species,
inhabitants of tropical America, closely allied to Te-
coma, but, according to recent monographs, chiefly dis-
tinguished by the simple leaves and the irregularly split-

ting tubular calyx; formerly also species with digitate
foliage were included, for which see Tecoma.

Ieuc6xyla, DC. (Bignonia leuc6xyla, Veil. B. pal-
lida, Lindl.). Evergreen tree or shrub: Ivs. elliptic-

oblong to obovate-oblong, obtuse or sometimes emargi-
nate at the apex, glabrous, dark green with distinct
pale midrib, 4-7 in. long: fls. in few-fld. terminal ra-
cemes; corolla funnel-shaped, about 2 in. long, with
yellow tube and pale lilac limb. Brazil. B.R. 12:965.

Alfred Kehder.

TABERN.ffiMONTAHA (J. T. Tabernasmontanus of
Heidelberg, physician and botanist, author of Krauter-
buch mit KunstlichenFiguren; died 1590). Apocynacece.
A genus of more than 100 species of trees or shrubs
widely scattered in tropical regions. Lvs. opposite,
penni-nerved: fls. white or yellow, in terminal or some-
times apparently but not truly axillarytymes; calyx usu-
ally short 5-lobed or parted; corolla salverforra; stamens
inserted on the corolla-tube, included : berries large and
globose or small, oblique and recurved. See Gonioina
for distinctions from that genus.

A. Fls. white.

coron&ria, Willd. Chape Jasmine. Nero's Crown.
A tender shrub, (>-8 ft. high: lvs. glossy green, oblong
to oblanceolate: fls. white, fragrant, 1-2 in. across, in

1-8-fld. clusters in the forks of the branches; petals
crimped on the margin, whence the common name.
Cult, in India but native country unknown. Var. Slore-

pl6no, with double, somewhat larger, very sweet-
scented flowers, seems to be far more common in culti-

vation. P.M. 16:354. B.M. WQS (as Neriwmcoronarittm).
— Cult, in the more southern states and also in green-
houses. Also known as Adam's Apple and East Indian
Rosebay.

aa. Fls. yellow.

grandiildra, Jacq. A small, tender shrub: lvs. ob-
long-ovate, sharply acuminate, 2-3 in. long, thick: fls.

single, yellow, 1-2 in. long, in few-fld. clusters; corolla-
lobes oval, obtuse, entire. Early fall. Carthagena,
Guiana. B.M. 5226. — Rarely cult, in the more southern
portions of the United States.

T. Camdssi, Kegel. See Gonioma Kamassi.

F. W. Barclay.
The East Indian Rosebay, Taherncevnontana coro-

naria, is one of the best ornamental shrubs for sub-
tropical gardens. This species and T. Caynassi, re-

ferred in this work to Gonioma, flourish everywhere in
Florida from Jacksonville southward. If they receive
proper attention, tiny cuttings soon develop into dense,
bushy plants 3-5 ft. high, covered with deliciously
scented flowers throughout the summer. Indeed the
plants are so densely covered with buds and flowers
that it is often difficult to find a sufficient supply of
cuttings for propagation. T. coronaria has larger
leaves than T. Camassi and the flowers are much like
those of the doul>le white oleander, while 'T. Camassi
has solider and smaller blossoms. Both do well under
the same treatment. In order to enjoy the beauty of the
East Indian Rosebay to its fullest extent, it must be
planted in rich, sandy soil, not too wet and not too dry,
and in places fully exposed to the sun. Only very
strong pot-grown plants should be set out in the gar-
den. This should be done during the rainy season.
Avoid breaking the ball in transplanting. It is use-

less to transplant in November, the time when most
evergreens and other plants are most successfully set
out. The plants at this season have no time to become
established before the first sharp trost comes, and a
weakened Tabernfemontana is usually killed outright by
even a slight frost. Just before Christmas all the plants
of this nature (bauhinias, ce.struras, Poinciana regia,
Tristania conferta, grevilleas, eucalypti, etc.) are
banked about 18 inches to 2 feet high with dry sand, and
they always come through without much damage. In
April or even earlier, the banking is taken away and the
plants cut back to sound wood. The TaberniE7nontanas
look best in groups by themselves or in front of other
glossy-leaved evergreens. h. Nehrling.

TACAMAHAC. Popvlus halsamifei-a.

TACCA (Malayan name). Taccctcere. A genus of 9
species from tropical regions. Perennial herbs from a
tuberous or creeping rhizome with large, radical, peti-
oled leaves and umbels of lurid brown or greenish flow-
ers in a dense umbel borne on a leafless, rigid scape.
The flower-cluster is subtended by a few, usually 4,
leaf-like or colored bracts, and intermixed with the
flowers are more or less numerous, long and conspicu-
ous, sterile, filiform pedicels, which usually droop be-
low the flower-cluster.

A. Iivs. much lobed.

pinnatifida, Jack. Tender perennial herb, about 2 ft.

high: rootstock globose, becoming 1 ft. through : lvs.

large, usually 3-branched, the divisions pinnately cut or
divided, the ultimate lobes sometimes irregular and un-
equal but usually ovate to lanceolate: fls. greenish, 8
lines across, many with the sterile pedicels purplish:
berry nearly globular, 1 in. through. Afr., India and
Australia. L.B.C. 7:692. B.M. 7299: 7300. -According
to Von Mueller's Select Extra-tropical Plants, the Fiji
Arrowroot is prepared from the tubers of this species.
The plant thrives even on the sand-shores of tropical
countries, and it is not unlikely that it will endure a
temperate climate.

AA. Lvs. not lohed.

crist^ta, Jack. (Afdccia cristiifa, Kunth). Rootstock
a sliort conic caudex, marked with leaf-scars : lvs. 1-2 ft.

long, oblong, acuminate, dark purplish green: scape
longer than the lvs.: fls. dark purple, 1}4 i^i- across, in
a somewhat one-sided umbel, with numerous pale sterile

pedicels 8-10 in. long: involucral bracts 4, conspicuous,
the 2 inner elliptical, narrowed to a petiole, the 2 outer
revolute. Malaya. B.M. 4589. F.S. 9:860, 861. Gn. 45,

p. 415; 49, p. 423. — Itrequires, according to Gn. 45, p.
415, a good, rich, open soil, with ample drainage, plenty
of water, and a stove temperature. During the winter
season the plant should be kept in a state of partial rest.

F. Vf. Barclay.

TACSdNIA (from the Peruvian name of one of the
species). Passiflordcece. From Passiflora, Tacsonia
differs in having a long-tubular calyx, styles 3, stamens
and petals 3 or 5, the latter never wanting, corona of
tubercles or very short threads, and in a short reflexed

crown near the base of the flower-tube. However, the
line of demarcation between the two genera is often not
well marked and Harms (Engler & Prantl's "Pflanzen-
familien") unites Tacsonia with Passiflora. Masters
accepts CTrans. Linn. Soc. 27) 25 species of true Tac-
sonia, relegating the intermediate forms largely to Pas-
siflora. Other species h.ave been discovered subse-
quently, making the total numl)er in the genus above
30. The species are all South American, inhabiting the
Andes. They are tendril-climbing shrubs or herbs, re-

quiring the treatment given Passifloras. Tacsonias are
cultivated freely in the open in middle and northern
California.

(1764)
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2457.

Tacsonia Van VoWcmii.

(X J^),

Central leaflet broader than
common.

A. FIs. orange or rosy orange.

Parritae, Mast. Lvs. deeply 3-lobe<l. glabrous above
and pilose beneath, the lobes narrow and entire ; stipules

entire, subulate-acuminate: fl. with a long and slender
tube, glabrous, swollen at the base; sepals winged and
with points, rosy-orange; petals oblong and fiat, shorter
than the sepals, orange; corona double, the outer row
of tooth-like projections. Colombia. G.C. 11. 17:225.

I.H. 35:41.—Named for Senor Parra, through whom it

was introduced.

AA. Fls. scarlet or rose-colored.

B. Bracts heneatli the flower not united.

c. Lvs. simple or not lohed.

insignis, Mast. Pilose: lvs. ovate-lanceolate, sub-
cordate, dentate, rugose or blistered above and red-

downy beneath, the stipules dissected: fl.

about G in. across, violet, rose or crimson;
tube cylindrical, swollen at the base, downy;
sepals about twice longer than the tube,
lance-oblong, spurred at the end; petals simi-
lar in shape, obtiise: corona of one series

of short threads, blue and wliite. Probably
Peruvian. G. C. "1873:1113. F. S. 20:2083-4.

B.M. 6069.

CC. Lvs. S-lohed or divided.

D. Foliage glabrous at maturity.

Van Vdlxemii, Hook. Fig. 2457. Stems
slender and slightly pubescent: lvs. cordate-
ovate in outline, deeply 3-lobed, the lobes
long-lanceolate-acuminate, serrate: fis. 5-7

in. across, bright red with short green
calyx-tube that has a swollen base, the acute
calyx-lobes green externally; corona an in-

conspicuous toothed rim. Colombia. B.M.
5571. G.C. 1866:171. -Probablytbe best known
species and handsome, but less showy than
some others.

J^mesoni, Mast. Lvs. sub-orbicular, 3-lobed, gla-
brous; fl. large, bright i*ose or cherry red. with a cylin-
drical tube 4 in. long. Peru.

DD. Foliage downy beneath at maturity.

Exoni^nsis, Hort. (hybrid of T. Van Volxemii and T.
moUissima). Fig. 2458. Lvs. downy, cordate, ovate-
oblong, divided nearly to base into 3 lanceolate, serrate
segments: fls. 4/^-5 in. across; sepals brick red out-
side, brilliant rose pink within; throat violet; tube
white inside, 2H in. long. Resembles T. Van Volxemii
in having peduncles as long as lvs.: linear stipules:

free downy bracts, filamentous corona near base of tube
and violet color of throat. — Resembles T. ^nollissima in

having downy lvs., long flower tube, color of fi. and
aristate sepals. *

BB. Brads beneath the flower more or less united.

c. Leaf-lobes short and obtuse.

manicita, Juss. Piibescent. lvs. broad-ovate to or-

bicular-ovate in outline, about 4 in. long, the oblong
obtuse serrate lobes reaching to the middle of the blade

:

fl. 4 in. across, bright scarlet; tube K in. long, inflated

and ribbed at the base; corona double, the outer series

composed of blue hairs. Colombia and Peru. B.M.
6129. — P. ignea, Hort., is a form of this species.

CC. Leaf-lobes long-acute.

mixta, Juss. Glabrous or somewhat pubescent: lvs.

orbicular-ovate, thick, 3-lobed to the middle, the lobes
long-acute and serrate: fl. 3-4 in. across, rose-pink, the
oblong sepals not equaling the green scarcely saccate
tube; corona a short multiple rim or disk. Andes.

mollissima, HBK. Pubescent: lvs. cordate-ovate in

outline, very pubescent beneath, the lobes extending
nearly to the base of the blade and ovate-lanceolate in

shape and serrate, the stipules laciniate: fl. about 3 in.

across, rose-color, the green tube exceeding the sepals

and swollen at the base; corona a short rim. Andes.
B.M. 4187. B.R. .32:11. F.S. 2:78.- >S'. ^?(fti7;orn, offered

in California, is said to be similar to this, but of deeper
shade.

Smythiana, Hort. Seedling of T. mollissima. or hy-
brid with it, with very brilliant orange-scarlet or rosy-

crimson fls. G.C. III. 12:704.

T. Buchdnani, Lem. See Fassiflora vitifolia, p. 1222. I.H.
14:519.— r. florihunda was once advertised in tlFie American
trade, but it was probably not the T. floi-ibunda, Masters, of
Colombia.— r. pinnatistipvla, Juss. Resembles T. mollissima,
but the bracts are free; stipnles pinnatisect: fls. rose-colored.

Chile. B.M. 4062. B.R. lS:i:):it;. L. H. B.

2458. Tacsonia Exoniensis (X %).
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,2459. Single French Marigold —
Tagetes patula (X %).

TAGfiTES (Tagus, an Etruscan god). CompSsifiv.
Marigold. A genus of some 20 species of tropical

American herbs. Lvs. opposite, pinnately cut or rarely

simply serrate: fls. of various sizes, yellow or orange,
marked in some spe-

^0^,, t^ju eies with red. The pop-

^1% ZS^K7%^ ""^^^ annual species
known as "African"
and " French " Mari-
golds have been de-

rived respectively from
T. erecta and T. pa-
tula, both of which are

native to Mexico, Ac-
cording to >S w e e t s

Hort us Britannicus,

these two species were
introduced into cultiva-

tion in 1596 and 1573.

For garden purposes
Tagetes may be divided
into two groups, based
iipon habit of growth.
T. erecta and lueida are
of upright and some-
what open growth ;

while T, patula and
signata are spreading
and bushy, the lower
branches lying close

to the ground and often
rooting.
The French Mari-

golds, T. patula, are
valuable bedding

plants. Good garden forms are of even height and
bushy, compact growth, with a mass of good foliage
and well-colored flowers appearing continuously from
June until frost. In raising plants, it is preferable to

grow them in pots, as this practice seems to check the
plants sufficiently to cause them to bloom at a small
size and more plentifully during the early summer
months than if they were raised with unlimited root
room. They should be planted about 1 ft. apart. This
species also makes attractive specimens in small pots
in a few weeks from seed. Mixed seed of the double
sorts will give a large percentage of good double flow-

ers, while the seed of special named double sorts is re-

raarkablj' fine. Some of the single forms are very finely

colored.
The African Marigolds, T. erecta, are not well suited

to bedding purposes, the growth being too open, but for
the mixed border or shrubbery they are excellent late-

blooming subjects. This species should be grown with
plenty of root rooiu, air and rich soil from start to

finish if the largest and most double flowers are de-
sired. The African Marigolds are very useful as cut-
flowers except under circumstances where their odor is

objectionable.
For Pot Marigolds, see Calendula.

A. F'ls, generalhj marked with red.

patula, Linn, French Marigold, Fig. 2459. A hardy
annual, usually about 1 ft. high and much branched
from near the base, forming a compact, bushy plant:
Ivs. darker green than in T. erecta, pinnately divided;
lobes linear-lanceolate, serrate: fls. smaller than in T.
erecta and borne on proportionately longer peduncles.
B.M. 150; 3830 {as T. corymhosa).— 'Both th^ single and
double forms are grown. The species is very variable
as to the color markings of the flowers, which range
from almost pure yellow to nearly pure red.

AA. Fls. not marked with red.

B. JJvs. puinately divided.

c. Rays numerous.

erecta, Linn. African Marigold. Fig. 24G0. A
hardy annual growing about 2 ft. high, erect, branched:
Ivs. pinnately divided, segments lanceolate-serrate: fls.

2-4 times as large as in T. patula and of one solid
color, the typical color, according to DeCandoUe, being
a lemon-yellow. — The rays are sometimes rather two-
lipped and in one of the garden forms they are quilled.

The color ranges from a light sulfur-yellow to a deep
orange, many of the light yellow shades being rare
amongst flower colors. This is the common marigold of
old gardens In America. Foliage very strong-scented.

CC. Rays few, usually 5.

signata, Bartl. An annual branching species: Ivs.

pinnately divided into usually 12 oblong, linear, sharply
serrate segments, the lower teeth awned: rays 5, yel-
low, roundish-obovate. Var. piimila, Hort., a dwarf,
bushy form, usually less than 1 ft. high, seems to be the
only form in the trade. The flowers are bright yellow
and small but numerous.— The species is suited for
massing or for borders. R.H. 1895, p. 505.

BE. Lvs. lanceolate, simply serrate.

liicida, Cav, Sweet-scented Marigold. A tender
perennial plant, entirely distinct from the foregoing
annuals in the sessile, lanceolate lvs. and small, usually
2-3-rayed fls. in dense, terminal corymbs. The flowers
have a much more agreeable odor than the other species
cultivated. Chile. B.M. 740. R.H. 1895, p. 505. -Some-
times used as a substitute for Tarragon, which see.

T. Idcera is a species discovered about 1S96 byT. S. Brande-
gee in Lower California. It makes a compact bush 4-5 ft.

high, bearing a profusion of yellow flowers borne in winter.
Small plants flower well in pots. See G.F. 9:67.

F. W. Barclay.

2460. African Marigold —
Tagetes erecta (X K).

TALAUMA (South American name). Magnolid.ce(P.

Talauma Hodgson'i is an excellent, magnolia-like, tender
evergreen tree with cup-shaped flowers fully 6 inches
across and 4 inches deep. It blooms in April. The
flowers have a spicy odor, hard, thick, fleshy texture,

and the glaucous purplish blue of the sepals contrasts
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finely with the ivory white of the petals. Tliis species
is a native of the HimaUvyas, a region which is perhaps
richer in handsome magnolia-like trees than any other
area of equal size in the world. Hooker ranks this

species second in boanty only to JLT^/f^/vjoZ/rt CampheHi

.

T. Hodgsoni grows at an elevation of 5,000 to 6,000 feet.

This fine tree has been flowered at Kew and perhaps
elsewhere in Europe, but nevei- in America, so far as is

known. Time and time again seeds were received at

Kew from India, but they never germinated, the reason
being the rapid decay of the albumen, involving that of
the embryo. The trees now cultivated in Europe have
been derived from young plants sent from India in

Wardian cases at considerable expense and risk.

Talauma is closely allied to Magnolia, but the carpels
are indehiscent and deciduous, while those of Blagnolia
deliisce dorsallyand are persistent. Talauma is a genus
of about 15 species of trees and shrubs, mostly natives
of the tropics of eastern Asia and South America; also

Japan. Leaves. Inflorescence and seeds as in Magnolia;
sepals 3; petals G or more in 2 or more whorls; stamens
very numerous, in many series: ovaries indefinite, 2-

ovuled. spiked or capitate; carpels woody, separating
from the woody axis at the ventral suture and leaving
the seeds suspended from the latter by an elastic cord.

Hddgsoni, Hook. & Thom. Tender, evergreen tree,

50-60 ft. high, producing Ivs. and fls. at the same time:
Ivs. 8-20x4-9 in., obovate-oblong, cuspidate or obtuse,

leathery, glabrous: fls. solitary, terminal; sepals 3-5,

purple outside; petals about 6 : fr. 4-6 in. long. Hima-
layas. B.M. 7392. ye. M.

TALINUM (possibly a native name in Senegal). Por-
tuJacdcew. A dozen or more species of fleshy herbs
widely scattered in the warmer regions. With age
they sometimes become woody at the base. Lvs. alter-

nate or subopposite, flat: fls. small, in terminal cymes,
racemes or panicles, rarely solitary, axillary or lateral;

sepals 2; petals 5, hypogynous, ephemeral; stamens 5-

many: ovary many-ovuled; style 3-cut or 3-grooved at

apex; capsule globose or ovoid, chartaceous, 3-valved;
seeds subglobose or laterally compressed,, somewhat
kidney-shaped, shining.

patens, Willd. Erect subshrub : stem almost sim-
ple, 1-2 ft. high, leafy to the middle, where the panicle
begins: Ivs. mostly opposite, oval, abruptly tapering at
the base: panicle terminal, long, leafless, bearing di-

chotomous cymes: fls. carmine; petals 3 lines long;
stamens about 15-20. West Indies and east coast of
S. Amer. to Buenos Ayres. Var. variegatum, Hort.
(" Tolinium variegatum,^^ Hort. BaReJIa varieghta,
Hort.). is the plant described as Sweet Malabar Vine
in Vol. I, page 133, of this work. -^^ j^j_

triangrul^re, Willd. Lvs. alternate, obovate-lanceo-
late: cymes corymbiferous: pedicels 3-cornered {in T.
patens they are filiform): fls. red or white. West
Indies. Brazil. Peru. Var. crassifolium, Hort.

(
T.

crassifblium, Hort.), is said to be taller and more
branched: lvs. larger, often emarginate and miicronate.

Talinum patens, var. varUgatum, is a handsome
greenhouse shrub, with foliage marked white and some-
times also pink. The young stems are pink and succu-
lent, but they become woody with age. The plant is

allied to Portulaca and will endure much heat and
drought, but is very impatient of overwatering and
lack of drainage. The plants bloom freely, the fls. be-
ing small, light pink and fnllowpd bv small, yellow cap-
sules filled with an indefinite nuTuher of little brown
seeds. Some prefer to retain the sprays of blossom,
but to make the best show of foliage the flower-shoots
should be cut off as soon as they appear. Talinum is

a satisfactory house plant. It should be placed in a
window with a northern exposure or in some other
shady position. Talinum may also be planted out dur-
ing the summer. -^ C Steele.

TALIPOT PALM. See Corypha umbracuUfera.

TALLOW SHEUB. Ulrica cerifera. TALLOW
TREE, Chinese. Sapium sehiferum.

TALLOW WOOD. Eucalyptus microcorys.

TAMARACK. See Larix.

TAMARIND. See Tamarinclus.

TAMARlNDUS (From Arabic, meaning"Indian date").
Legnniinosir. The Tamakind, Fig. 2461. is an exception-
ally biiautiful and useful tropical tree. It attains a great
height, has acacia-like foliage and yellow flowers about
an inch across in clusters of 8 or 10. The Tamarind is

cultivated everywhere in the tropics but its native
country is uncertain, probably either Africa or India.
As an ornamental shade tree it is considered by trav-
elers as one of the noblest in the tropics. Hooker

Short-podded or West Indian
form.

has well described its "vast, dense and bushy head of
branches, thickly clothed with light and feathery foli-

age." The Tamarind is grown out of doors in southern
Fla. and Calif, and young plants are said to be desir-
aVjle for the decoration of windows and conservatories
in northern countries.
The pods of the Tamarind, which are thick, linear

and 3-6 in. long, contain a pleasant acid pulp much
used "throughout the tropics as the basis of a cooling
drink. The pulp is also used in medicine, being rich in
formic and butyric acids. It is laxative and refrigerant,
and is also used to prepare a gargle for sore throat.
The pulp of the Tamarind is generally called the
''fruit " or "Tamarind " and the pod is spoken of as the
"shell.'" In the East Indies the shell is removed and
the pulp simply pressed together into a mass. The
Tamarinds of the Malayan Archipelago are considered
tietter than those of India. They are preserved without
sugar, being merely dried in the sun. They are ex-

ported from one island to another and when sent to

Europe are cured in salt. In the West Indies the fruit

is prepared bj'' removing the shell and placing alternate
layers of fruit and sugar in a jar and then pouring
boiling syrup over the mass. McPadyen says that in
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order to prevent fermentation, the first syrup, which is

very acid, is poured off and a second is added. Also
that an excellent preserve is imported from C\iTa,<;oa,

which is made from the unripe pods preserved in su-

gar with the addition of spice. The East Indian Tama-
rind has long pods; the West Indian short ones.

The Tamarind tree yields a handsome furniture
wood. It is yellowish white, sometimes with red
streaks, hard and close-grained; heart-wood dark pur-
plish hrown.

Botanically, the flower of the Tamarind is rather dif-

ficult to understand. It is far removed from the sweet
pea type, which is the one a northerner commonly
thinks of as typical of the legume family. At first

glance it is a pale yellow flower about an inch across
with ti or 7 petals, of which 3 are veined with red. On
closer study it seems that 4 of the showy parts are
sepals, which are all pale yellow. The three red-veined
parts are petals, while the other two petals that the
student expects to find, are reduced to mere bris-

tles hidden in the flower at the base of the stamina!
tube. Only 3 [of the stamens are fertile, the other 6

being small and rudimentary. These floral characters
distinguish Tamarindus from allied genera, of which
only Schotia seems to be cult, in America.
Tamarinds can be raised from cuttings but more

easily by seeds, although they are of slow growth.

Indica, Linn. {T. offtcwdiUs, Hook.). Tamarind.
Pig. 24til. Tender evergreen tree, attaining a height of

80 ft., with a circumference of

25 ft.: Ivs. abruptly pinnate;
Ifts. 20 -40, opposite, oblong,
obtuse : fls. pale yellow, the
petals veined with red. B.JM.

4563. — The fls. are said to vary
to white or pinkish.

W. Harris, E. N. Reasoner
and W. M.

TAMARISK. See Tamarix.

TAMARIX (ancient Latin
name ) . Tatnariscdcece. Tama-
risk. Ornamental shrubs or
trees, with minute, alternate,

scale - like leaves and small,
usually light pink flowers in
racemes or terminal panicles,
followed by small capsular
fruits. None of the species are
quite hardy north, but T. Odes-
Sana, Gallica and parvlrlora
are fairlj' hardy as far north as

Mass. The Tamarisks are all

of graceful and distinct appear-
ance, with light and feathery
foliage and large, loose pani-
cles of pinkish flowers. Several
of the species bloom late in
summer and are a welcome ad-
dition to our autumn-flowering
shrubs. As they are inhabit-

ants of warmer arid regions,
they are well adapted for coun-
tries of similar climatic condi-
tions. They are also excellent
for seaside planting. They
grow well in saline and alka-

line soil and thrive in the very
spray of the salt water. Prop,
by seeds, which are very fine

and should be only slightly
covered, or usually by cuttings
of ripened wood or greenwood
cuttings under glass.

About 60 species from the
Mediterranean region to E.
India and Japan. Shrubs or
trees: Ivs. alternate, scale-like,

often amplexicaul or sheathing: fls. small, short-pedi-
celed or sessile, in rather dense racemes; sepals and
petals 4-5; stamens usually 4-5, rarely 8-12, some-
times slightly connate at the base: ovary one -celled,

2462 Tamanx parviflora.

(XM.)

surrounded at the base by a disk; styles 2-5: fr. a
capsule, dehiscent into 3-5 valves; seeds many, minute,
with a tuft of hairs at the apex. Several species have
medicinal properties and yield dye-stuffs. The punc-
tures of an insect. Coccus manniparus, cause T. man-
nifera to produce "manna."

T. GermcDiica, Linn., is now referred to the genus
Myricaria, which is chiefly distinguished by the 10 sta-

mens connate one-third to one-half, and by the 3 sessile

stigmas. Ten species are known, all shrubby or suffru-

ticose, with the fls. in terminal, often panicled racemes.
J/. Germdnica, Desv., is a glabrous undershrub, 4-6 ft.

high, with upright, wand -like branches: Ivs. minute,
bluish green, lanceolate, glandular- dotted: fls. light

pink or whitish, in 4-6 in. long terminal racemes, usu-
ally with lateral ones at the base; stamens connate
about one-half. M. and S. Eu., W. Asia. 31. Dahurica^
Ehrenb. [Tamarix DaJiurica, Willd.), is very similar,

but racemes usually solitary and stamens connate only
one-third. Dahuria, Transbaikalia. The culture is the
same as of Tamarix; they prefer sandy, moist soil.

INDEX.

(s. L. refers to supplemeutary list.)

Africana, 1. Dahuriea, see para- Kashgarica, 7.

Amurensis, s. L . graph above. Narbonnensis, 3.

Anglica, 3. Gallica. 3. Odessaua, 6.

arborea. 3. Germauiea. see Pallasii, s. L.

articulata, s. L. paragraph above. parvifloi'a, 1.

CanaHensis, 3. hispida. 7. ppntandra, 3.

Oaspica, s. L. Indica, 3. plumosa, 4.

Chineusis, 5. Japonica, 4. piirpurpn, 1,

Juniperina, 4. tetrandra, 2.

A. Fls. 4-merous: racemes lateral on last

yearns branches

.

B. Petals spreading, persistent I. parviflora
BB. Petals erect, deciduous 2. tetrandra

AA. Fls. 5-nierous, usually in tenninal
panicles.

B. Ijvs. glabrons.
c. Petals deciduoxis 3. Gallica

cc. Petals persistent.

D. Racemes lateral 4. juniperina
DD. Hacemes panicled, terminal.

^ E. A tree 5. Chinensis
EE. A shrjtb 6. Odessana

BB. 1/us. pubescent 7. hispida

1. parviflora, DC. {T. tetrdnda,Yfxv. parviflora , Boiss.
and Kotschy). Fig. 2462. Shrub or small tree, 15 ft.

high, with reddish brown bark and slender spreading
branches : Ivs. ovate, acuminate, semi-amplexicaul,
searious at the apex when older: fls. pink, very short-
pediceled, slender in racemes about 1 in. long, along
last year's branches; petals spreading, persistent;
calyx very small, sometimes only 3-parted; styles usu-
ally 3, much shorter than ovary. April, May. S. Bu.
F.S. 9:898. R.H. 1855:401. -Often confounded with the
following species, also with T. Africana and Gallica
and cult, under these names. T. tetrandra, var. ^^?(r-

pitrea, probably belongs here.

2. tetrandra, Pall. Shrub or small tree, attaining 12

ft., with almost black bark: Ivs. ovate-lanceolate, some-
what narrowed at the base, with diaphanous margin:
fls. light, pink or almost white, in racemes 1-2 in. long
along last year's branches; disk purple, deeply 4 -lobed;

styles usually 4, about as long as ovary. April, May.
S.E. Eu., W. Asia.— Doubtful whether in cultivation in

this country; all plants seen under this name by the
writer belong to the preceding species.

3. Gdllica, Linn. (T. pentdndra. Pall. T. arborea,
Sieb. T. Canariensis, Willd. T. Anglica, Webb).
Shrub or small tree, M^ith slender spreading branches:
Ivs. dull to bluish green, closely imbricated, rhombic-
ovate, acute or acuminate, keeled, semi-amplexicaul,
with searious margin: fls. white or pinkish, almost
sessile, in slender, panicled racemes; petals deciduous;
filaments dilated at the base; disk usually deeply 5-

lobed ; styles 3. May-July. W. Eu. Mediterranean
region to Himalayas; naturalized in S. Texas. Gn. 34,

p. 329.—Var. Indica, Ehrenb. {T. Indica,\\\\\A.). With
slender, upright branches: Ivs. dull green: racen-rs
longer and slenderer: fls. pink; disk obscurely and
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minutely 10-lobed. Himalayas. Var. NarbonnSnsis,
Elirenb. Racemes short, almost sessile, lateral on the

current year's branches. S.W. Europe.

4. junipertna, Bunge {T. Japd^dca. and T. plumdsa,
Hort.). Shrub or small tree, attaining }5 ft., with
slender spreading branches: Ivs. green, oblong-lanceo-

late, acuminate, scaricus at the apex: fls. pinkish, in

lateral racemes VA-2]4 in. long on last year's branches;

'm^^

-ST ^^H

2463. Tansy— Tanacetum vulgare (X 1-5).

pedicels shorter than calyx; sepals ovate-lanceolate,

little shorter than the persistent petals; disk 5-Iobed,

with emarginate lobes. Japan, N. China. S.Z. 1:71 (as

T. Chineusis.
)

5. ChmSnsis, Lo\ir. Shrub or small tree, attaining
15 ft., with slender spreading, often drooping branches;
ivs. bluish green, lanceolate, acuminate, keeled: fis.

pink, in large and loose usually nodding panicles, pedi-
cels as long as calyx; sepals ovate, much shorter than
the persistent petals; disk deeply 10-lobed. China.

6. OdessS-na, Stev. Shrub, 4-6 ft. high, with upright,
slender branches: Ivs. lanceolate, subulate, decurrent:
fls. pink; racemes slender, about 1 in. long on short,

naked peduncles, spreading and disposed in ample loose
panicles; pedicels about as long as calyx; petals slightly

spreading; disk 5-lobed,with rounded lobes. July-Sept.
Caspian region.

7. hispida, Willd. (T. Kashgdrica, Hort.). Shrub,
with slender upright branches; Ivs. bluish green, cor-

date and subauriculate at the base, acuminate, some-
what spreading, finely pubescent; fls. pink, almost ses-

sile, in dense racemes 2-3 in. long, disposed in terminal
panicles; petals deciduous, much longer than sepals;
disk 5-lobed. Aug., Sept. E.H. 1894:352.

T. articulata, Vahl. Tree, attaining 30 ft., with slender,
jointed branches: Ivs. glaucous, minute, sheathing: fls 5-

merous, pink, sessile, in terminal panicles. W. Asia. Not
hardy north.

—

T. P&llasii, Desv. Shrubby and very similar to

T. Odessana, but panicles less spreading, with more upright
racemes: petals upright; disk 5-lobed, with emarginate lobes.
Aug., Sept. S. Russia and W. to C. Asia. T. Amurensis, Hort.,
is a form of this veiT variable species. T. Caspiea, not seen in
bloom by writer, may also belong here. ALFRED Rehdee.

TANACilTTJM (name of doubtful derivation). Com-
p6sitiv. A genus of 30 species of annual or perennial
herbs scattered about the northern hemisphere, of which

7 are native to North America. They are odorous plants
with alternate, variously cut leaves and small to me-
dium-sized heads of yellow tlowers disposed in corymbs,
or rarely solitary. Fl. -heads heterogamous, disk-shaped;
female fls. with 3-5-toothed, tubular corollas; akene.s

5-ribbed or 3-5-angular, with a broad truncate summit,
bearing a coroniform pappus or none. For culture, see
Tansy.

vulgire, Linn. Tansy. Fig. 2463. Stem robust,
erect, 2-3 ft., leafy to the summit: Ivs. pinnately di-

vided into linear-lanceolate segments which are serrate

or pinnately cut: fl. -heads M-K in. across, numerous,
in a dense, flat-topped cyme. July-Sept. Europe. Ad-
ventive in the eastern U. S.— Var. crispum, DC, has
the leaves more cut and crisped. According to B.B.
3:460, this variety is in some places more common than
the type. p. w. Barclay.

TANGIEEINE. See Orange and Citrus

TANGIER PEA, Scarlet. Latliyms Tingitanus.

th'SSY {Tanacetum vulgare, Linn.). Fig. 2464. A
coarse-growing, herbaceous perennial naturalized from
]niddle Europe, and a familfar occupant of our old gar-

dens, waste places and roadsides. Its common name is

said to be derived from athanasia, immortality, an idea
suggested to the ancient Greeks by the characteristic

permanent possession it takes of the soil. Its annual,
upright, usually unbranched stems, which rise about
3 feet from the perennial root, bear greatly divided,

deeply cut, compound, bitter, aromatic leaves and
rather dense corymbs of numerous small yellow
flower-heads which appear in midsummer. The seed,

which is small, is marked by 5 rather prominent gray-
ish ribs and retains its vitality for about two years.

Formerly its leaves were in great favor as a seasoning
for various culinary preparations, especially puddings
and omelettes, uses now almost obsolete. By the medi-
cal profession, its tonic and
stimulant properties and
its efficacy in hysterical

and dropsical disorders are

still recognized, though
other medicines are more
popular. In domestic prac-
tice it played an early role

,

as an anthelmintic and
stomachic and is still some-
what popular as a local

agent to relieve the pain of

muscular rheumatism,
bruises and chronic ulcers.

The wild plants usually
satisfy all demands, but
when no wild supply is at

hand seed may be used to

start the half-dozen speci-

mens that a family should
need. Easily started, read-
ily transplanted or divided.
Tansy requires no special

care in cultivation except
to keep it clear of weeds
and to prevent its spread-
ing and thus becoming
troublesome as a weed. It

will thrive in almost all

soils and situations that
are not too wet. For botanical account, see Tavacetum,

M. G. Kains.

TAPE GRASS. ValUsneria.

TAPIOCA. See ManiJiot.

TARAXACUM (ancient name of doubtful origin,
probably associated with supposed medicinal proper-
ties). Compdsitw. Dandelion. Low nearly or quite
stemless herbs of cold and temperate regions, mostly of
the northern hemisphere. The plants are exceedingly
variable and there are consequently great differences
of opinion as to the number of species. Bentham &

2464.

The fern-like spray of Tansy.
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Hooker would recUice them to

about 6, and others would retain

25 or more. Taraxacums are dis-

tinguished by baring large many-
flowered ligulate yellow heads soli-

tary on naked and hollow scapes;
involucre with one inner series of

erect narrow bracts and outer
calyx - like spreading sometimes
reflexed bracts

;
pappus simple

and capillary, borne on a slender
beak terminating a fusiform elon-

gated angled akene; flowers open-
ing in sunshine.
The common Dandelion is Ta-

raxacum officinale, known also as

T. Dens-Ien}iis. h>ee Davdelion.
It varies immensely in stature and
form of leaves, as shown in Figs.
2465-68. For history, see Sturte-

vant, Proc. 6th Meeting Soc. Prom.
Agr. Sci., and Amer. Nat., Jan.,

1880. For an account of the red
seeded Dandelion, T. erythro-
spfermum, see Feruald, Bot.Gaz.
July, 1895:32;:{. From the com-
mon Dandelion it differs in hav-
ing smaller sulfur-yellow heads,
smaller and very deeply cut
leaves, oiiter involucral scales

not reflexed and somewhat glau-

cous; akenes red or red-brown
and shorter beaked

;
pappus

dirty white. It is known to oc-

cur in New England. New York
and Pa.

;
perhaps naturalized

from Europe. l. H. B.

TARE, TARES. To the mod-
ern English farmer the word
"Tare " means the c o m m o n

veteh, Vicia sativa, although
Tare is also applied loosely to

other species of Vicia and
Lathyrus, particularly Vicia

hirsiita. The celebrated pas-

sage in Matthew xiii, 25, "His
enemy came and sowed tares

among the wheat,' refers prob-
ably to the darnel, LoUum te-

mulentnm. The original Greek
word in Matthew is Zizania, a
name which in botany refers to

the wild rice. Darnel belongs
to the grass family and its

seeds were long thought to

stupefy those who ate them un-
wittingly. Recent investiga-
tions have proved that darnel
seeds have no narcotic proper-
ties.

TARRAGON (Artemisia
Draciinculn.^, which see) is

a close relative of worm-
wood {A, Absinthium). It

is a perennial composite
herb native of the Caspian
Sea region and Si-

beria, and is culti-

vated as a culinary
herb in western Eu-
rope. Its lanceolate,
entire leaves and
small, inconspicuous
and generally sterile

blossoms are borne
upon numerous
branching stems, 2-3
feet tall. Its green
parts, which possess
a delicate, aromatic
flavor resembling
anise, are widely 2467. Cut leaved form of Dandelion.

TASMANNIA

used for seasoning salads and for
flavoring vinegar, p i c k les and
mustard. The essential oil of
Tarragon and Tarragon vin egar
are articles of commerce, the crop
being grown extensively in south-
ern France for this purpose. The
former is obtained by distillation
of the green parts, the latter by
simple infusion in vinegar. The
best time to gather the crop for
distillation or infusion is when
the first flowers begin to open,
since the plants have then a larger
percentage of oil than before or
after. From 300 to 500 pounds of
green parts, according to seasonal
and other conditions, are needed
to produce one pound of oil.

As cultivated Tarragon rarely
produces viable seed, the plant is

propagated by cuttings of both
old and green wood and by di-
vision of the roots. Cuttings
may be taken at any convenient
time, but the best time for di-
vision is when the plants have
just commenced to grow in the
spring. Tenacious and wet soils
should be avoided and only
loams of medium texture and of
poor quality in sunny situations
chosen. The plants may be set,
either in the spring or in the
autumn, one foot apart and ciil-

tivated like sage or mint. The
flower-stems shouUl be removed
as soon as seen, as this will
force greater growth of leaves,
etc. The green parts may be
gathered at any time, after the
plants have become established,
and used fresh. Dried Tarra-
gon is nearly as useful as green,
but there is little market for it,

lesseven than for the leaves. At
the approach of Avinter, espe-
cially in cold and snowJess cli-

mates, the stems should be cut
down and the plants covered
with litter or leaves. The po-
sition of the beds should be
changed everj^ three or four
years. Tarragon is less culti-
vated in America than it de-
serves. Most of our Tarragon
vinegar comes from France.

Tagetes lucida is much like
Tarragon in flavor and has been
used as a substitute for it.

M. G, Kains.

TASMANNIA (after Abel
Jansen Tasman, Dutch cap-
tain who discovered Van
Dieman's Land or Tas-
mania). MagnoHdcece. This
genus is included under

Drimys by Benthara
and Hooker. A small
genus of tender ever-
green aromatic, gla-

brous trees or shrubs
with simple, short-
petioled leaves with
transparent dots and
terminal clusters of
greenish yellow, rose
or white flowers.

Drimys arom^ticat
F. Muell. (T. aro-
tndtica, R.Br.), is a
shrub or small tree
cult, in a few north-



TASMANNIA TAXODIU.M 1771

ern greenhouses : Ivs. rather small, oblong to oblong-
lanceolate, usually obtuse, narrowed to a short petiole;

fls. H-1 in. across, in small, terminal clusters. Spring.
Tasmania. B.E. 31:43 (white, tinged pink).

F. W. Baeclay.

TASSEL FLOWEE. See EinUiii ftummca and Bi-ick-

eUia.

TATT-KOK BEAN. See Doliclwu.

TAXODIUM (alluding to the similarity of the foliage

to that of Taxus). Glyptoatrdbiis, Schuljh'tia, Con'if-

erce. Tall ornamental deciduous or evergreen trees,

with distinctly 2-ranked, small, linear leaves and glo-

bose or ovoid cones not exceeding 1 in. across. The
Bald Cypress, T, disfichuni, is well known in cultiva-
tion and is hardy as far north as New England. It is a
very desirable tree for park planting. Its light green

Variation in foliage of the common Dandelion.

All leaves drawn to the same scale.

feathery foliage and the narrow pyramidal habit which
it usually retains in cultivation give it a very distinct
appearance. In its native habitat it forms in old age a
broad, round-topped head sometimes 100 ft. across and
has thetrunk much enlarged at the base by huge, often
hollow buttresses projecting in all directions and termi-

nating in long, horizontal roots. From these roots
spring the peculiar cypress knees, pyramidal protuber-
ances composed of a very light, soft, spongy wood and
spongy bark. These sometimes attain a height of 10 ft.

and with age usually become hollow. From the under
side of the horizontal roots large anchor-roots are sent
perpendicularly into the earth and help to anchor the
tree firmly in the swampy yielding soil. The knees are
believed by some to be formed for the purpose of
strengthening this root-system, since they are chiefly
found opposite to the anchor-roots, but their main pur-
pose is probably to bring air to the roots during the
several weeks or months when the swamps are covered
with water. The knees always grow high enough to rise
above the surface of the water (see, also, G.F. 3, p. 2,
21, 22, 57).

The Bald Cypress thrives best in moist, sandy soil,

but usually also does well in drier situations. The habit
seems to depend somewhat on the degree of moisture;

in drier soil the head is more narrow-pyramidal,
in moist soil broader and more spreading. Prop-
agated by seeds sown in spring and the varieties
by grafting on seedling stock early in spring in
the greenhouse; also by cuttings in sand con-
stantly saturated with water or grown in water
alone, under glass.
Three species in North America and China.

Lvs. alternate, linear, usually 2-ranked, falling^
off in autumn or the second year togetlier with
the short lateral branchlets : fls. monceciou&,
small; staminate fls. catkin-like, consisting of
spirally arranged anthers, with 4-9 anther-cells
and forming terminal panicles; pistillate fls. soli-
tary or in pairs at the ends of branchlets of the
previous year, composed of imbricated scales
Ijearing two ovules inside at the base: cone glo-
bose or nearly so, maturing the first year, con-
sisting of spirally arranged woody scales en-
larged at the apex into an irregularly 4-sided disk
with a m\jcro in the middle and toward the base
narrowed into a slender stalk ; 2 triangular,
winged seeds under each scale; cotyledons 4-9.
The Bald Cypress is one of the most valuable

timber trees of North America. The wood is
brown, light and soft, close and straight-grained,
but not strong; it is easily worked, durable in
the soil and much used for construction.

distichum, Rich. (Ciipresstis dis-
ticha, Linn. Schubertia distitha,
Mirbel). Bald Cypress. Deciduohs
Cypress. Pig. 24C9. Tall, deciduous,
tree, becoming 150 feet high, with a
buttressed trunk usually 4-5, but
sometimes attaining 12 ft. or more in
diameter, usually hollow in old age;
bark light cinnamon- brown, flaky;
branches erect or spreading, distich-
ously ramified, forming a narrow pyr-
amidal head, becoming at maturity
broad and rounded, with slightly pend-
ulous branches: lvs. narrowly linear,

acute, thin, light green, }^-'% in. long:
panicles of the purplish staminate fls.

4-5 in. long: cone almost globose,
rugose, about 1 in. across and desti-

tute of mucros at maturity: seed %
in. long. March-May. Del. to Fla.

,

west to Mo. and Tex. S.S. 10:537.

G.F. 3:7; 10:125. G.C. II. 11:372; 18:

361; III. 7:325, 328; 14:659; 24:32D.

Gng. 2:225; 5:1. G.M. 39:875. M.
D.G. 1896:303. S.H. 2:541. -An inter-
esting natural variety is:

Var. imbriearium,Nutt.
(
T.distlchum

Sininse pindula, Lodd. T. distlcltum,

var. pindulum, Carr. Glyptostrobiis
p^ndulns, End\. 6. Sinensis, Sort.).

Smaller tree, with slender upright or often pendulous
branches clothed with spirally arranged, needle-shaped,
more or less upright and appressed lvs. Occasionally
found wild with the type and often cultivated. B.M.
5603. F. 1871, p. 60.

A great number of garden forms have been described,.
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of which the following are the most important: Var.
fastigiatum, Kuitcht. With slender, upright, virgate
branches sparingly ramified. Var. microphyllum, Carr.
Shrub, with short spreading branches; the lateral

branchlets with typical foliage, those of the longer
branches gradually pas^^ing

toward the end into small,

scale - like, imbricate Ivs.

Var. n^num, Carr. Dwarf,
shrubby form, with numer-
ous short branches. Var.
nutans, Ait. Branches
spreading, long and slender,
nodding at the tips. Var.
pendulum ndvum, P. Smith.
A graceful form with slen-

der, pendulous branchlets.
Var. pyramidatum, Carr.
Narrow pyramidal form with
short ascending branches.

T. mucrondtum, A. Ten. (T.

Mexicanum, Carr.). Tall tree,

occasionally 170 ft. high, with a

trunk 20 ft. or more in diame-
ter: Ivs. evergreen. Mex. G.
F. 3:155. G.C. III. 12:647.-r.
heterophyllum, Brongn. (Glyp-
tostrobus heterophyhus. Endl.).

Shrub, 10 ft. high : lower
branches pendulous: Ivs. linear
and scale - like on the same
plant: cones ovoid, /^ iu. long.
China. Tender and rarely cult.

Often confounded with vars. of
T. distichum.

Alfred Rehder.

2469. Bald Cypress — Taxo-
dium distichum.

O'atural size of Ivs. is ^2-%
inch long.)

TAXUS (ancient Latin name of the Yew). Coniferce.

Yew. Ornamental evergreen trees or shrubs, with 2-

ranked linear leaves, insignificant flowers and showy
berry-like red fruits. The best known species is T.
haccata, which is hardy as far north as Rhode Island
and northwestern New York, while T, cnspidaia and
T. Canadensis are considerably hardier and thrive as
far north as Canada; the other species are little known
in cultivation. The Yews are very desirable evergreens
for park planting; they are densely clothed with dark
green foliage and the pistillate plants are particularly
beautiful in autnmn when loaded with scarlet fruits.

They are well suited for hedges and easily trimmed
into anj' desired shape. They were formerly much used
for fantastic topiary work (see e. g., G.C. II. 2:264,
265).
That the typical tree-like form of the Yew is nowadays

not much planted is chiefly due to its slow growth, but
the numerous mostly shrnbby garden forms are popular
plants for small gardens. The Yews thrive best in a
moderately moist sandy loam and endure shade well.
Large plants may be successfully transplanted if it is

possible to secure a sufficient ball of earth with the
roots. Prop, by seeds, which do not germinate until
the second year, and by cuttings taken early in autumn
and kept during the winter in a cool greenhouse or
frame; the varieties also often by grafting on the type
in early spring in the greenhouse, or sometimes by lay-
ers. Plants raised from cuttings grow much slower
than grafted ones and cuttings of the type rarely grow
into trees but usually into low-spreading shrubs fsee
M.D.G. 1898:56.5).

Six species are known. They are distributed through
the northern hemisphere and in America south to
Jlexico. They are all very closely allied and could be
considered geographical varieties of a single species.
Trees or shrubs: Ivs. linear, without resin-ducts, pale or
yellowish green beneath, usually 2-ranked: fls. tisually
dioecious, solitary and axillary, rarely terminal, small,
appearing in early .spring; staminate globose, composed
of 4-8 stamens each, with ,3-8 anther-cells attached to
the peltate connective; pistillate consisting of a single
terminal ovule with several bracts at the base: seed a
bony nut surrounded or almost inclosed by a fleshy cup-
shaped scarlet disk; cotyledons two. The wood is heavy,
hard, close-grained, strong, elastic and of reddish color.
It is highly valued for cabinet-making and turning, and
before the invention of gunpowder was in great request

in England for the manufacture of bows. The foliage
is poisonous to horses and cattle but the berries are not.

baccata, Linn. Fig. 2470. Tree, attaining 60 ft., with
a usually short trunk, occasionally 8 ft. or more in
diameter: bark reddish, flaky, deeply fissured in old
trees: branches spreading, forming a broad, low head;
branchlets somewhat pendulous: Ivs. 2-ranked, linear
and usually falcate, shortly acuminate, with prominent
midrib, dark green above, pale beneath, %~IH in. long
or shorter in some vars.: fr. M-34 in. across, with al-

most globose disk, about one -third longer than the
ovoid brown seed. Eu. andN. Afr. to Himalayas. G.C.
11.23:309. Gn. 27, p. 578; 35, p. 36, 37. G.F. 9:265.
Gng. 1:309. — Many garden forms have originated in
cultivation; the following are the most important: Var.
adpressa, Carr. (T. parvifblia, Wender. T. brevifblia,

Hort., notNutt. T.tardlva, Laws. T. Si7i^nsis tardivo

,

Knight). Shrub or low tree of irregular habit, with
long spreading branches: Ivs. oblong, obtusish, mucron-
ulate, ^a-K in. long: disk of fr. shorter than the seed.
R.H. 1886, p. 104.

^ Gn. 35, p. 37. Very distinct form.
Var. adpressa er6cta, Nichols, (var. adpre^isa stricia.,

Beissn. ),has the foliage of the preceding, but erect
branches forming a columnar bush. V"ar. ailrea, Carr.
[vax. Elvastonhisis rt»rf«, Beissn.). Lvs. golden yel-
low, more brightly colored at the tips and margin.
This form has proved hardier than the type in New-
England. Var. arg^ntea, Loud. (var. elegantisaima,
Hort.). Lvs. striped straw-yellow or sometimes whit-
ish. Var. erecta. Loud. (var. str'tcta, Hort.). Bushy
form, with slender, upright branches and branchlets:
lvs. narrower and smaller than in the type. Var. eri-

coides, Carr. (var. ^uicrophf/Ua , Hort.). Dwarf form,
with slender branches and small and very narrow,
pointed lvs. Var. fastigi^ta, Loud. { T. Hihernica,
Hort.). Strictly fastigiate form, with stout crowded
upright branches and branchlets: lvs. spirally arranpred
around the branches, dark glossy green. Gn. .35, p. 36;
40, p. 62. R.H. 1886:105. One of the most desirable
evergreens of columnar habit for formal gardens. Var.
fastigiata variegata, Carr. Less vigorous and more
tender: lvs. marked yeliowish white. Var. fastigiita
aurea, Standish. Young growth golden yellow. Var.
Fisheri, Hort. Some of the lvs. deep yellow, others
green. Var. friictu lOteo. With yellow fr. Gn. 35, p. 37.

R.H. 1886, p. 104. Var. glauca, Carr. Vigorous form,
with longer and narrower lvs. dark green above and
with a glaucous bluish tint beneath. Var. Jacksoni,
Gord. [YViV. pendula ,'H.ovX..) . Branches spreading, pen-
dulous at the tips, with more or less incur-^ed lvs. Var.
procumbens. Loud. Prostrate shnab, with elongated and

'M"^^

2470. Old Enghsh Yews that have reached maturity
— Taxus baccata.

-'Addison's Walk," at Glasnevin, Irohuid.

much ramified branches. Var. WAshingtoni, Beissn.
Vigorous form, with longer lvs., partly colored golden
yellow.

cuspid&.ta, Sieh. & Zucc. (T. haccAta, var. cnspiddta^
Carr.). Tree, attaining 50 ft., with a trunk usually 2 ft.
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in diameter: bark brijLjht rod: l)nmcbes ascendinp;:

Ivs. usually falcate, tliickisli, distinctly and abruptly
mucroimte, dark green above, pule fulvous green or

pale green beneath, ^-1 in. long: fr. like that of T.
baccafa, Japan, Very similar to T. baccata, but
branches more upright, stouter and Ivs. somewhat
broader, more abruptly mueronate and thicker in tex-

ture. Var. n^na, Hort. {T. brerifdJin., Hort., not Nutt.),

is a dwarf compact form with shorter leaves.

Canadensis, Marsh. {T. haccdta, var. nihior, Michx.
T. baccdfa, var. Cnnadhisls, (iray. T. minor, Britt.).

Fig. 2471. Prostrate shrub, with wide-spreading slen-

der branches, rarely more than 3 ft. high: Ivs. shorter
and narrower, less crowded and of a lighter, more yel-

lowish green than those of T. bacvata, assuming in win-
ter usuall)' a reddish tint: fr. ripens about 2 months
earlier than that of T. baccata: flis. raonsecious (at least

usually). Newfoundland to Manitoba, south to Va. and
Iowa. B.B. 1:61. V. 14:252. — In ciiltivation it becomes
usually a more upright and less straggling shrub.

T. hrevifblia, Nutt. Tree, 40-50 or oeeasionally 80 ft. high,
with slender horizontal or soniewhat pendulous branches
forming a broad, open, pyriimidal heiid: Ivs. sharply pointed,
dark yellowish green. %-% in. long. Brit. Col. to Calif. S.S.
10 : 514. Probably as hardy as T. baccata. —T. Flnridana,
Chapm. Bushy tree, 25 ft. high or sometimes shrubby: Ivs.

slender, /^-l iu. long, dark green. Fla. S.S. 10:515.

Alfred Rehder.

United States, are facts sufficiently well known as to
require no elaboration in the present article. The
present condition of Cliina and the fear that a devas-
tating war may at any moment invade the tea-i)ro-
ducing provinces, seriously threaten the Tea supply
from that country. Again, friction among the world-
powers may at some future time entangle the United
States in war with a strong naval power, in which cawe
it is easy to foresee that commerce with tlie antipodes
might be arrested and our supply of oriental Tea cut off.

Or the outbreak of some such vegetable disease as that
which not many years ago destroyed the coffee industry
iu Ceylon might readily sweep over the tea-gardens of
Eastern Asia; and if wholly dependent upon them, the
world might be deprived of its cup of Tea. It becomes,
therefore, a question of national importance to provide
against these contingencies.
To these advantages should be added the diversifica-

tion of our industries, supplying easy and healthful
occupation to thousands of needy people, especially
women and children, who are well adapted for the gen-
erally light labor involved in the growth and manufac-
ture of Tea; and converting countless acres of now
idle land into blooming and remunerative tea-gardens.
Where in Assam was once a dismal jungle, the home of
the tiger and cobra, and full of deadlier fevers, almost
uninhabited by man and practically worthless, is now—
thanks to the tea-industry— a fertile, comparatively

2471. Spray of Taxus Canadensis {X K)

TEA. The Tea plant is described in this work under
Camellia Tliea, together with its varieties Bohea and
viridis, of which the former was supposed to yield
black Tea and the latter green Tea. Both kinds can be
produced from either variety, the difference lying in

the process of manufacture. Tea is an agricultural
rather than a horticultural crop. It is fully treated in

^general cyclopedias and elsewhere. For these reasons
no general article on Tea is here included. The fol-

lowing article gives an idea of the present condition
of the tea-growing industry in America. The Tea
plant is shown in Fig. 2472. L^ jj_ -q

American Tea. — Previous to the inauguration of the
Pinehurst experimentation in South Carolina, it had
been abundantly demonstrated that parts of the south-
ern states were well adapted for the growth of those
varieties of the Tea plant which do not require a tropi-

cal climate; and before the Civil War many families
supplied themselves with Tea grown and made at

home, the result of the distribution of oriental Tea
seed throughout the southern states by the national
government. But it remained to be solved whether
Tea might be produced on a large scale at a profit. The
Pinehurst experiments have shown that American tea-
gardens are capable of yielding as miich as the aver-
age Asiatic, and that the quality of the' leaf is not less
satisfactory.

The advantages in favor of raising Tea in this country
are the avoidance of long transportation, which generally
induces deterioration in quality; security from the in-
terference of war with the importation of foreign Teas;
and the protection of the industry by a duty which shall
offset the difference in the price of labor. That some
sorts of Tea do not keep well, that the high "firing" of
Tea to prevent mildew, necessarily deprives it of much
of its flavor, and that for these reasons the best of the
oriental Teas are rarely exported, least of all to the

healthy, civilized region, affording lucrative employ-
ment to thousands of Europeans and natives. As much
can be brought about in many neglected parts of the
southern states ; but probably, as was the case in Assam

,

only through the long category of persistent labor, se-

vere trials, frequent mistakes, temporary depressions
and final success.
The disadvantages which operate against the estab-

lishment of an American Tea industry are, chiefly, an
insufficient rainfall, the higher price of labor, and the
conversion of tea-drinkers to the taste of a new sort of
Tea. Of secondary importance is the disinclination of
capital to embark in the undertaking which, although
apparently new, has, undeservedly as we think, the
stigma of previous failures. Further experiments to

relieve the burden of the above objections will, it is

believed, pave the way for a hearty endorsement of the
practicability of the industry, and then there will be no
withholding of the requisite means.
The Pinehurst experiments have shown, other things

being equal, the dependence of the productiveness
of the tea-plant upon an abundant supply of mois-
ture, whether of precipitation or percolation, or by arti-

ficial irrigation. The yearly rainfall in the oriental
Tea countries varies from 60 to 150 inches, and even
more. Almost all of it occurs in the leaf-producing
months; whereas here the aqueous precipitation, dur-
ing the same season amounts to about thirty inches. It

becomes necessary, therefore, that the American tea-

planter should conserve and supplement this supply to

the utmost, by a system of tillage which shall absorb
and yield to the plant as much as possible; by the dis-

tribution of the trenches and the terracing of the land
with a view to preventing the denudation of the surface
and the loss of water diiring the heavier rains. These
objects are largely attained by placing the tea-gardens
on well-drained, flat lowlands or former pond-beds.
Very recently special attention has been paid to the



1774 TEA TEA

artificial irrigation of tea fields, whereby it is designed
to better approximate to the oriental supply of water
during the cropping season, although, of course, it will

be needless to attempt to imitate the tropical deluges
which not only run off from, but with the soil.

The selection of the most suitable location for the

establishment of a tea estate, becomes, then, of the
greatest importance. The choice of fertile, flat lands,

uuderlaid by a porous subsoil, susceptible of irrigation

by gravity, as a safe-guard against droughts, will obvi-

ate the necessity of applying artificial enrichment, of

underdrainage, and of elevating by applied power the

water needed for irrigation. By a careful observance of

these details and the selection of the right sort of seed,

the American tea-garden may be made to yield as much
or more than the parent bushes from which it sprung.
And as the successful commercial tea estate must be on
a large scale, like similar undertakings in sugar,whether
beet or cane, it will be necessary to consider the means
of transportation and accessibility to markets, abundant
supply of labor and healthfulness of situation.

The" part played by purely manual labor in the culti-

vation and manufacture of black Tea upon the best

equipped British tea estates in India, is being steadily

encroached upon by mechanical appliances until now it

has been almost relegated to its last functions of plant-

pruning and leaf-plucking, where it is probably secure.

It is true that the cultivation of the soil on the above-

mentioned gardens largely depends on manual labor

with the hoe, spade and fork. This is the natural se-

quence of the heavy rains which otherwise denude them
of a uniformly well-pulverized surface soil. By avoid-

ing hillsides and by planting sufficiently far apart it is

possible to use plows and cultivators, and thus reduce

the cost of cultivation. As yet no mechanical contri-

vance has been found for dispensing with human labor

in the pruning of the tea bushes and the gathering of

the leaf. But a ten cent duty on foreign Tea should in

many sections of the southern states somewhat com-
pensate for the difference in the cost of these opera-

tions here and in the Orient. The testimony before the

U. S. Labor Commission has shown that where the

negro population is congested, their wages, beyond a

scanty supply of food and clothing, are strictly nominal.

2472. Tea plant (X %).

On well-arranged tea estates producing black Tea, the
human hand hardly touches the plucked leaf from the
moment when it is caught up by a trolley line for trans-
portation to the factory, until the dry Tea is subiected
to the final elimination of whatever foreign matter
(stems, chips, etc.) may have got mixed with it. Until

very recently the manufacture of green Tea has required
a large amount of handwork for the roasting and roll-

ing of the leaf. But most recently it has been demon-
strated at Pinehurst that green tea of a high quality
may be made solely by machinery, by means of the
"Rotary Witherer," invented by the writer, in conjunc-
tion with the previously employed rolling and drying
machines. And thus, by the substitution of mechani-
cal operations, not only should the production of Tea on
a scale commensurate with the cost of such an establish-
ment, be made cheaper, but the product should be more
uniform and free from the possible contamination of
frequently unclean hands (and feet!}.

It was to be expected that the different climatic con-
ditions should exert their effect on the foreign tea
plants and somewhat alter the taste of their jiroduct.
This experience has been the rule with Tea, and it has
cost a considerable, oftentimes disheartening, effort to
successfullj' launch upon the market the output of each
new locality. The very limited production at Pinehurst
has probably prevented any obstacle to the sale of its

crops; the novelty of its product may have largely
assisted in readily disposing of it. But were the produc-
tion of American Tea to suddenly rise into the millions
of pounds, it would most certainly have to fight against
the prejudice of taste and the established trade in Asi-
atic Teas. The natural remedy lies in the greatest pos-
sible adaptation to already formed habits of taste and
a lowering of price. Time, study, perseverance and
money are necessarily demanded, but success seems
to be reasonably assured.

It should not surprise any one familiar with the Teas
consumed in the United States and Great Britain that
the sorts most highly valued in the Orient, the product
of one thousand or more years of discrimination and so
highly prized as often to be commercially unattainable,
rarely commend themselves to the tea-drinkers in the
former countries.
For nearly ten years the experimentation at Pinehurst

was mainlj' carried on without outside assistance. The
National Department of Agriculture, however, con-
tributed very welcome assistance by the gift of tea-
seed, publication of reports and other important ways;
and for the past two seasons has rendered most effec-

tual pecuniary aid, under the direction of the Secretary
of Agriculture, the Hon. James Wilson, who has en-
listed the interest and support of Congress in the work.
The proprietor of Pinehurst appreciates most deeply
this assistance, both in money and sympathy, which he
recognizes as being indispensable for the ultimate in-

auguration of the hoped-for industry. Under the
instructions of the United States Department of Agri-
culture he will diligently continue the experiments
which seem most calculated to produce at low cost the
medium grades of both black and green Teas, not losing
sight, however, of the possible growth and manufac-
ture of the finer varieties.

The first tea plant in this country was set out by the
French botanist, Michaux, about 1800, at Middleton
Barony, on the Ashley river, distant some 15 miles
from Charleston and 10 from Pinehurst plantation. As
seen a few years since, it had grown into a small tree

about 1.5 feet high. The reports of the U. S. Patent
Office and the Department of Agriculture record the
results of many subsequent attempts to introduce and
cultivate the tea plant in the southern states. In 1848,

Mr. Junius Smith, of Greenville, S. C being convinced
from the letters of his daughter, then in British India,
of the feasibility of raising Tea in this region, began his

well-known experiments in this direction. In spite of
many trying difficulties, they were diligently prosecuted
to the time of his death, which occurred a few years
later. It required only slight encouragement from the
Government, by the distribution of plants and seeds, to

call into active participation the ardor of many experi-
menters living in a climate particularly favorable for

the outdoor cultivation of the CifnietUa Japo^iica, Aza-
lea Indica, and many other subtropical plants. The
Scotch botanist, Mr. Robert Fortune, was employed by
the Government to gather Chinese tea seed, which was
distributed in 1858 and 1859 throughout the southern
states. The outbreak of the Civil War, shortly there-

after, seriously interfered with the prosecution of these



TEA TECOMA 1775

experiments. Nevertheless, the resultant patches and
larger gardens unquestionably produced Tea of tine

flavor, although very generally devoid of that strength
of liquor which latterly, and especially since the intro-

duction of the ludo-Ceylon Teas, appears to constitute
a most desirable quality for many consumers. It may
be presumed, however, that this failure in pungency
was largely due to defective curing and particularly
to inadequate rolling of the leaf, in consequence of

which the cup qualities of the Tea were
not fully developed.

So far as is known, it remained for the
National Department of Agriculture to be-
gin, twenty years ago, the fii'st serious at-

tempt to produce American commercial Tea.
Unhappily, the retirement from office of
Commissioner Wra. G. Le Due, to whose
great interest iu this subject the inception
of the experiment was due ; the serious
prostration by illness of Mr. John Jackson,
who had cultivated Tea in India, and under
whose management the seed was obtained
and the gardens established; the great dis-

tance of the station from its source of con-
trol (Washington), as also the unfavorable
opinion of a subsequent commissioner as
to the ultimate success of the undertak-
ing, combined to cause the total abandon-
ment by the Government of the tea-gar-
dens which it had established on the same
"Newingtou" plantation that embraced the
adjoining site of the later formed Pinehurst
estate.

The Pinehurst investigation owed its ori-

gin to the belief that the previous attempts
to demonstrate the feasibility of American
Tea culture had been arrested before reach-
ing definite conclusions. More careful cul-
tivation and manipulation, the result of pro-
tracted observation, with the consequent
production of a higher class of Teas, might reverse the
generally entertained opinion that the cultivation of
Tea, as an industry, in this country must always prove
a failure. It was hoped that success iu this field of
agricultural enterprise would furnish emploj'^ment for
thousands who are now idle and give a value to vast
acres at present worthless.
The local experiments, begun about ten years ago,

were wisely on a small scale; but they have been gradu-
ally increased until they now embrace about sixty
acres planted in Tea, a commodious factory equipped
with the requisite mechanical appliances, facilities for
the application of irrigation to some of the tea-gardens,
and a well-trained corps of youthful tea pickers. When
the gardens shall have arrived at full bearing, the an-
Hual crop should exceed 12,000 pounds of dry, high
grade Tea, and this quantity should suffice for the ob-
ject in view; viz., to determine whether commercial tea
may be profitably grown under the local conditions of
soil, climate and labor. It was obviously desirable to
conduct experiments with as many varieties of seed
and on as different sorts of soil and location as pos-
sible. To this end, partly by the kind assistance of
the U. S. Department of Agriculture and partly by pur-
chase from domestic and foreign producers, a consider-
able variety of seed, representing many of the choicest
sorts of Tea, was obtained. Gardens were established
on flat and on rolling land, in drained swamps and
ponds, and on sandy, clayey, loamy and rich bottom
soil.

It was from the outset expected that many of those
attempts would prove either partially or wholly unsuc-
cessful, but with very few exceptions the gardens are
fully answering the expectations. The annual crop has
gradually, but steadily, grown from less than one hun-
dred pounds to 5,000 pounds of dry Tea. Several years
of experimentation have developed a system of pruning
in keeping with the local climate. The hopefully crucial
trial occurred on February ]4, 1899. when the thermom-
eter fell to zero, Fahrenheit— the lowest recorded tem-
perature in 150 years of observation, but with compara-
tively few exceptions the tea-gardens escaped serious
injury, although followed by a diminished yield for two

112

years in some instances. A Rose (Assam Hybrid) tea-

garden at Pinehurst is shown in Fig. 247;j.

Charles U. Shepard.
TEA, OSWEGO. Monarda didyma.

TEA, PARAGUAY. Ilex Paragiiariensis.

TEASEL. The species of Dipsacus. See p. 491 and
Fig. 71U.

2473. Assam-Hybrid Tea g^arden at Pinehurst. South Carolina.

T^COHA (abridged from the Mexican name Tecomaxo-
chitl.). Including Cdmpsis, Campsidlum, Courcilea,
Paudorea, iStenoJbhium. and Tecoindria. Jiignonidcece.
Trumpet Vine, Ornamental evergreen or deciduous,
climbing or upright shrubs, or sometimes trees, with
opposite, odd-pinnate or digitate leaves and showy
white, yellow, scarlet or violet flowers in panicles or
racemes, followed by mostly elongated cylindrical pods.
Most of the species are suited only for greenhouse cul-
tivation in the North, or for outdoor cultivation only in
subtropical or tropical regions. The hardiest species is

T. radicans, which may be grown as farnorth as Massa-
chusetts, at least in sheltered positions. The closely
allied T. grandiflora is somewhat more tender. The
latter, as well as T. radicans, var. speciosa, can be
grown as bushy specimens and will bloom freely on the
young shoots, even if cut back almost to the ground by
frost. Such plants can be easily protected during the
winter by laying them down and covering them with
earth.
The following are well suited for cultivation in the

southern states and California or in the North in the
cool greenhouse and will stand a little fro.st: T. aits-

trails, Oapensis, jastninoides , mollis, Mlcasoliana,
Smithii and stans. T. Amhoinensis, fiUcifoUa and
leuccrylon can be grown only in tropical regions or in

the warm greenhouse. The Tecomas. with the excep-
tion of the first 5 species described below, are very or-

namental climbing plants. T. radicaiis is particulaidy
adapted for covering walls and rocks, as it climbs with
rootlets and clings firmly to its support. The Tecomas
require rich, rather moist soil and sunny position.
Propagated by seeds, by greenwood cuttings under
glass, or by hardwood and also by root-cuttings and
layers. See, also, BUjnonia for culture.

The genus contains more than 100 species, chiefly na-
tives of tropical and subtropical America, also found in

Polynesia, S. Asia and Africa. Climbing or upright
shrubs, sometimes trees: Ivs, odd-pinnate or digitate,
opposite, estipulate: fls. in racemes or panicles; calyx
campanulate, 5-toothed or irregularly 2-5-lobed; corolla
funnelfoi'm, with 5- or rarely 4-lobed limb; stamens 4,

2 longer and 2 shorter; style slender: ovary 2-locuIed,
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surrounded at the base by a disk: fr. an elongated caiJ-
sule, loculicidally dehiscent, with 2 valves separating
from the septum, to which the seeds are attached:
seeds numerous, compressed, with 2 large, thin wings.
The genus is divided into several natural subgenera,
which are considered by some botanists as distinct
genera. Alfred Eehder.

W: ~n»5 J

2474. Tecoma Smithii (XK)-

Tritmpet Vines in the South.— All the Tecomas, the
climbing species as well as those growing in bush form,,
are very successfully cultivated in Florida, being well
adapted to the soil and climate, but most of them, to do
their best, need to be planted from the start in rich

soil, and in addition they should be well fertilized at

least once a year. They prefer a fertilizer rich in nitro-

gen, and a heavy mulch will also prove very beneficial.

The bushy kinds can be grown in groups or as single
specimens on the lawn, while the rampant climbing
species, such as T.radicans and T. qrandiflora, should
be grown on posts and tall stumps, or they may be
trained over small oaks, persimmon trees or catalpas.
T. Capensis, a half-climbing species, is effectively used
for decoration of the veranda, its glowing scarlet flow-

ers contrasting well with the exquisite blossoms and
the tropical foliage of the allamandas, thunbergias and
Clerodendron ThonipsoncPy which all flower at the same
time. Teooma sfans and T. grandifiora are the two
showiest species of the genus, the latter being a climber,
flowering abundantly in May and June, while the first

one is a large-growing bushy species opening its im-
mense corymbs of vivid yellow flowers the latter part of
November and early in December.
The Yellow Elder, T. sfans, grows exceedingly well

on high pine-land and is perfectly at home in Florida,
attaining an immense size if well fertilized and mulched,
dense masses 18-25 ft. high and as much through being
not at all rare. This Tecoma is the glory of the south
Florida gardens in autumn, as is the beautiful Ban-
liinia purpurea in April, never failing to call forth en-
thusiastic admiration from all beholders. No shrub is

better adapted for the new settlers in the sandy pine-

land gardens. When covered with its large, fragrant
flowers it is visited by numberless hummingbirds and
insects. Owing to its rapid growth and dense foliage
from the ground, the Yellow Elder is highly valued as
screen for unsightly fences and buildings. This Tecoma
ripens its seed so abundantly that hundreds of seedlings
come up around the old plant. The value of this shrub,
blooming so late in autumn, cannot be overestimated.

T. mollis, incorrectly known to the trade as T. sfans,
var. vehitina, also does well, but being a native of
Guatemala it is much less hardy than the former. The
growth is more upright and stiff, the Ifts. are much
larger, less serrate and much darker green and the
flowers, which are borne in terminal panicles, are
smaller and without fragrance and the color is a much
lighter yellow. It also flowers several weeks earlier

than T. stans. The foliage looks crimped and often
blackish, being attacked by a kind of aphis and by
several fungi.

T. SniifJili is said to be a hybrid between T. mollis
and T. Capensis, raised near Melbourne, Australia, by
Mr. Edwin Smith. The plant comes true from seed, and
seedlings flower when about a year old, beginning to

open their large clusters of yellow and reddish trumpets
in April and continuing with short intervals until cut
down by frost in December.
The Cape Honeysuckle, T. Capensis, is another spe-

cies which grows most hixuriantly in Florida gardens
and in those all along the Gulf coast. It is usually
grown on trellises on verandas and piazzas with a south-
ern exposure. Of all the species this is the best and
most suitable for verandas, being a dense and compact
grower, evergreen, almost constantly in flower, easily

kept in health and readily trained into shapely speci-

mens. If the long shoots are cut back severely, the
plant can be easily trained into shrub form. These long
shoots, usxxally lying flat on the ground, readily strike

root and form an excellent material for propagation.
T. Capensis and T. SmitJiii are the only Tecomas
which grow and flower fairly well as pot-plants in
northern greenhoiises. They need good soil and rather
large pots to do well. If not well cared for they lose

most of their foliage and look poor and unshapely.
The Chinese Trumpet Creeper, T. grandifiora, is the

most floriferous and gorgeous of all the climbing spe-
cies. In the writer's garden a large pine stump, about
sixteen feet high, in May and June is completely covered
with masses of brilliant fiery orange-scarlet flowers
which can be seen at a distance of half a mile. The
flowers are much larger, more brilliant and much more
abundantly produced than those of our native T. radi-
cans. While all the other Tecomas are almost free from
the attacks of insects, this one is infested by a vora-
cious caterpillar, which devours the leaves greedily.
The lubber grasshoppers also attack the lower foliage.

T. grandifiora grows well in the poor sandy soil, per-
fecting luxuriant shoots 25-30 ft. long in one season if

well fertilized. Like our native si)ecies, this one is de-
ciduous.
Our native Trumpet Creeper, T. radicans, is very

common in the southern woodlands and fields. There is

a great variety in the brilliancy of the blossoms. This
is an excellent plant for covering the bare trunks of
palmettos.
The Wonga-Wonga Vine, T. australis, is rather diffi-

cult to grow on high pine-land, as it needs a soil rich
in humus. In rich soil, however, and liberally fertilized

it is a rampant grower with beautiful dark green glossy
foliage. The flowers are interesting but comparatively
small, and not showy. However, the species is worth
cultivating for foliage alone. It must be well taken
care of and well watered during the dry sj^ring months
or it will dwindle away in a very short time.
The Bower Plant of Australia, T. jasminoides, is

a tall, rampant climber, reveling in the Florida sun-
shine, but it needs a very rich soil and dui'ing di-y

weather an abundance of water. A heavy mulching
also proves very beneficial. Plants only two feet high
have flowered profusely. In good soil it grows in one
season 20-30 ft. high, clambering from tree to tree.

T. Mackenii, from Natal and Caffraria, demands a
very rich soil and a heavy mulch of stable manure. Its

leaves easily drop from the woody branches after a
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cold night, and 6 or 7 degrees of frost kill the plant
down to the ground. For this reason the vine should
be banked with dry sand every fall and if killed down
to the baukinf? it must be cut oft' immediately or the

entire plant will be lost. Plants raised from seed re-

ceived under the name of T, Hicasoliana^ from Italy,

are much hardier and more floriferous than those
obtained from seed imported from South Africa, but

the flowers of both are exactly alike. In order to

flower profusely this species must be planted in the

full sun. It usually requires a few years before it starts

into a vigorous growth, and it rarely flowers before its

flfth. year or before it has attained considerable size.

In Florida, T. Mackenli should be planted on tall

stumps, or on arbors and sheds by itself, never mingled
with other species. This species is properly T. liicaso-

liana.

T. fllicifoUa, frova the Fiji Islands, has never flowered

in the writer's garden-and is cut down by frost almost
every winter, but it is a strong grower and worth plant-

ing for the foliage alone.

T. Valdiviana has proved to be a very poor grower
and is very difficult to keep in health for any length of

time. Apparently not in the trade. jj. Nehrlixg.

(Inelucling some names from other genera, s. l, = supple-
mentary list.)

adrepens, S.

cesculifoliay

alba. 12.

Amboinensis, 9.

atropurpurea, 7

australis, 11.

Capensis, 6.

Chinensis, 8.

ckrysantka, S. l
fiUeifolia, 13.

L.

fulva, s. L.

grauditlora, 8.

jasminoides, 12.

leucoxylon. 1.

Mackenii, 10.

mollis. 4.

Pandora, 11.

precox, 7, 8.

radieans, 7.

Ricasoliana, 10.

rosea, 2.

sanibuclfolia, 3.

serratifolia, .s. l.

Smithii, 5.

speciosa, 7.

spectabilis, s. h.

stans, 3.

Thunbergii. 8.

Valdiviana, S. L.

velutina, 4.

leucoxylon
rosea

mollis
Smithii

A. Habit upright.
E. Foliage digitate: fls. pink,

c. Panicles few-fid 1

CC. Panicles many -fid 2,

BE. Foliage pinnate: fls, yellon-.

{Stenolobiiivi.)

c. 1/fts. acuminate.
D. Lrs. gtabrotis 3. stans

DD. Zrvs. I' illous • pubescent be-

neath 4.

CC. Ijffs. oblong, obtusish 5.

AA. Habit climbing or prostrate, rarely
suberect.

B. Stamens exserted. (Tecomaria.) G. Capensis
EB. Stameris included.

c. Pairs of Ifts. 2-5.

D. Fls. in racemes, orange,
red or scarlet. {C'ampsis.)

E. Lfts. serrate: racemes ter-

minal.
F. Corolla - tube m u c h

longer than calyx 7. radieans
FF. Corolla-tube little ex-

ceeding the calyx.... 8. grandiflora
EE. Jjfts. entire or sinuate:

racemes axillary 9. Amboinensis
DD. Fls, in terminal panicles,

whitish or light pink
(Pandorea.)

E. Margin of lfts. seri-ate. . .10. Ricasoliana
EE. Margin of lfts. evtire.

F. Corolla % in. long 11. australis
FP. Corolla l%-2in. long. .12. jasminoides

CC. Pairs of lfts. 9-12. {Campsid-
ium.) 13. filiciiolium

1. leuc6xylon, Mart. {Bigtibnia leucdxylon, Linn.).
Evergreen tree: Ivs. long-petioled, digitate; lfts. usu-
ally 5, stalked, oblong - lanceolate, entire, glabrous,
1-2 J^ in. long: fls. terminal, in few-fld. racemes or
solitary; corolla funnelform,with large, spreading limb,
rosy pink, 2-21^ in. long; calyx 2-lipped: capsule linear,
6-8 in. long. W. Indies, Guiana

2. rdsea, Bertol {Tabebula rdsea, DC). Evergreen
tree: Ivs. digitate; lfts. 5, rarely 3, long-stalked, ovate
to oblong, acuminate, entire: fls. in many-fld. terminal
panicles; corolla funnelform -campanu late, with short
tube and large, spreading lobes, rosy pink; calyx cara-
panulate, obscurely 2-Iobed, almost truncate. Guate-
mala.

3. stAus, Juss. {T. sambucifolia, Humb, & Bonpl.
Stenoldbium sfdns, Seem.). Yellow Elder. Upright
shrub: Ivs. odd-pinnate; lfts. 5-11, almost sessile,

ovate-lanceolate to narrow-lanceolate, acuminate, in-

cisely serrate, glabrous, lK-4 in. long: fls. in large,

terminal racemes or panicles; corolla funnelform-cani-
pannlate, yellow, 1% in. long; calyx with 5 short teeth;
capsule linear, .5-7 in. long. Spring to Sept. S. Fla. to

Mes., W. Indies. B.M. 3101. — Sometimes called yellow
begonia. Fls. fragrant.

4. m61Us, Hnmb. & Bonpl. (T. velutina, Lindl. T.
stans, var. velutina, Hort.). Similar to the preceding,
but pubescent: lfts. 5-9, ob-
long-ovate, acuminate, less ,^^
deeply serrate or almost en- ^^ ,.

tire, villous pubescent on
both sides or only beneath,
2-4 in. long: fls. like those
of the preceding, but little

or not at all fragrant. Mex-
ico to Chile and Peru.

5. Smithii, W.Wats. Fig.
2474 (adapted from The Gar-
den). Upright shrub: Ivs.

odd-pinnate; lfts. 11-17, ob-
long, obtuse or aentish, ser-

rate, 1-2 in. long: fls. in

large, compound panicles,
sometimes 8 in. long and as
broad; corolla tubular- fun- .„.

nelform, with 5 reflexed
rounded lobes, bright yel-

low tinged with orange, IM-
2 in. long. Sept.-Jan. In-

troduced from Australia and
supposed to be a hybrid of
T. m.oll is and Capensis. G.
C. III. 14:649. Gn. 48:1022.
I.H. 43:55, 107. Gt. 44, p.
52. G.M. 36:027. - Bloom-
ing in the greenhouse in

winter and well suited for""""
cultivation in pots.

6. Cap6nsis, Lindl. (Te-
comdria Capensis, Seem.).
Cape Honeysucele. Climb-
ing shrub: Ivs. odd-pinnate;
lfts. 7-9,ovate, acute.coarsely
serrate, glabrous, about 2 in.

long: fls. in peduncled ter-

minal racemes; corolla tubu-
lar, curved, with 4-parted
spreading limb, the upper
lip emarginate, orange-red,
about 2 in. long ; calyx 5-

tootbed: capsule linear, 3-5
in. long. Aug. -Nov. S.

Africa. B. R. 13: 1117. L.
B.C. 17:1672. R.H. 1895. p.
108.

{Big-
Linn.
Bur. )

.

Trum-

ps

2475. The Trumpet Creeper
climbs by means of aerial
roots.—Tecoma radieans.

7. radieans, Juss
ndnia radieans,
Cdmpsis radieans,
Trumpet Creeper,
pet Vine. Trumpet Honey-
suckle. Figs. 2475, 2470.
High-climbing shrub, cling-
ing with rootlets: Ivs. odd-
pinnate; lfts. 9-11, oval to ovate-oblong, acuminate, ser-
rate, dark green above, pale and pubescent beneath, at
least along the midrib, 1K-2K in. long: fls. in terminal
racemes; corolla tubular- funnelform, with 5 broad
spreading lobes, usually orange with scarlet limb, 2-3 in.

long, tube almost thrice as long as the 5-toothed calyx-
fr. cylindric-oblong, keeled alon^ the sutures, stalked
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and with a beak at the apex, 3-5 in. long. July-Sept. Pa.
and 111. to Fla. and Texas. B.M. 4S5. Gn. 22, p. a39.

F. 1873, p. 220. A. F. 12:34. Mn. 2;9.-Var. atropurpilrea,

Hort. (var. grandlflora atropurpurea, Hort.). With
large, deep scarlet fls. Var. speciosa, Hort. Scarcely
climbing, u.sually forming a bush with long and slender
branches: Ifts. small, oval, abruptly narrowed into a
slender point often % in. long: fls. orange-red, with
rather straight tube; limb about 134 in. across. Var.
praecox, Hort. With large scarlet fls.

8. grandiildra, Del. {T. Chine'nsis. C. Koch. Big-
nonia Chin^iitils, Lam. Cdmpsls adrepens, Lour.).
Chinese Trumpet Creeper. Fig. 2477 (adapted from
Gardening). Climbing shrub, with few or no aerial
rootlets: Ivs. odd -pinnate; Ifts. usually 7-9, ovate to
ovate-lanceolate, serrate, glabrous beneath, lH-2/^ in.

long: fls. in terminal racemes; corolla funnelform-cam-
panulate, shorter and broader than that of the preced-
ing species, scarlet, about 2 in. across; calyx 5-lobed
to the middle, about as long as the tube of the corolla:

fr. obtuse at the apex. Aug., Sept. China, Japan. B.M.
1398; 3011. F.S. 11:1124, U25. Gn. 27, p. 94: 33, p. 348;

47, p. 373. G.F. 3:393. F.R. 2:27. Gng. 4:195. -Less
high-growing and sometimes shrubby; flowers when
quite small and can be grown as a pot-plant, also suited
for forcing. Var. atrosanguinea, Hort. With deeper
scarlet fls. Var. Thunbergi, Hort.( T. Thmibergi, Sieb.).
Fls. bright scarlet, with very short tube and reflexed

lobes. Often a var. of T. radicans is cult, under the
name T. Thunbergi. There are probably also hybrids
of this and the preceding species. Var. pracox is ad-
vertised.

9. Amboin^nsis, Blume. Evergreen climbing shrub:
!vs. odd-pinnate; Ifts. 3-7, stalked, elliptic-ovate, acumi-
nate, sinuate or almost entire, puberulous beneath,
3-33^ in. long: fls. in lateral racemes, corolla tubular-
fuunelform, with erect or slightly spreading 5-lobed
limb, red, 3-4 in. long. Amboina.

10. Ricasoliana, Tanfani (T. 31ack(nii, W.Watson.
Pandbrea liicasolicina, Baill.). Evergreen climbing
shrub: Ivs. odd-pinnate; Ifts. 7-11, short-stalked, ellip-

tic-ovate, acute or acuminate, serrate, dark green above,
pale beneath, glabrous, about 1 in. long: fls. in loose,
terminal panicles ; corolla funnelform, campanulate,
with spreading 5-lobed limb, light pink, striped red,
2 in. long; calyx 5-toothed: fr. linear, terete, 10-12 in.

long. S. Africa.

11. austraiis, R. Br. (Bignbnia Pandbrm, Sims).
WoNGA-wONGA ViNE. Evergreen high-climbing shrub:

Ivs. odd-pinnate; Ifts. 3-9,

^ elliptic-ovate to ovate-lan-
ceolate, acuminate but
bluntly pointed, entire or
sometimes coarsely cre-

nate, shining above, gla-

brous, l-2>n in. long: pan-
icles many-fld.; corolla
funnelform - campanulate,
with 5-lobed spreading
limb, yellow'ish white,
spotted violet in the
throat, 54 in. long: fr. ob-
long, pointed, 2-3 in. long.
Spring. Australia. B.M.
865. Gn. 27, p. 94.

12. jasminoides, Lindl,
[B i g HO }t id jasmino'ides.
Hort.). Bower Plant of
Australia. Evergreen
climbing shrub: Ivs. odd-
pinnate; Ifts. 5-9, almost
sessile, ovate to lanceolate,
acuminate but bluntly
pointed, entire, glabrous,
1-2 in. long: panicles
rather few - fld. ; corolla

funnelform - campanulate,
with large spreading 5-

lobed limb with crenate lobes, white, rosy pink in the
throat, lK-2 in. long; calyx small, 5-Iobed. Aug.-Oct.
B.R. 23:2002. B.M. 4004. R.H. 1895, p. 109. Var. ilba
is a trade name.

13. iilicifolia, Nichols. (Campsidium filicifblittm.

Van Geert). Climbing evergreen shrub: Ivs. odd -pin-
nate, 5 in. long; Ifts. 19-25, ovate, with 2 or 3 lobes on
each side, the larger lobes sometimes dentate. Fiji
Islands. F. 1874:280.

T. 'xscidifblia, DC. (Tabebuia fesculifolia, Hemsl.
Bignonia Eesculifolia. Humb. & Bonpl.). Evergreen
tree, about 20 ft. high: Ivs. digitate, with 7 oblong,
obovate Ifts., pubescent above, tomentose beneath:
tls. in terminal panicles, subeampanulate, orange-
red, with yellow spots on the 3 lower lobes. Siex-
ieo .— T. chrysdntha, DC. (Tabebuia chrysantha,
Nichols.). Evergreen tree: Ivs. digi-

tate, with 5 ovate entire, tomeutose
Ifts.: fls. in terminal racemes, yel-
low, funnelform. 2 in. long. Caracas.—T. fiilva, Don (Tecomaria fulva,
Baill.). Evergreen upright shrub to
15 ft. high: Ivs. odd-pinnate, with 9-
13 small, ovate, toothed Ifts.: fls. in
terminal panicles, tubular - funnel-
form, slender, yellow, tinged red, 1/^
in. long; stamens
slightly exserted.
Peru. B.M. 4896. F.
S. 11:1116.-2'. ser-

^

2476. Trumpet Vine —
Tecoma radicans (X M).

2477. Tecoma grandiflora

on a clothes post.

raiifblia. Don
(Tabebuia serra-
tifolia, Nichols.).
Evergreen tree :

Ivs, digitate,with
4-5, oblong-ovate

acuminate Ifts. serrate at the
apex. 3-5 in. long: fls. in ter-

minal panicles, tubular-fun-
nelt'orm, yellow. W. Indies.
— T. spectdbiiis, Planch. &
Lind. (Tabebuia spectabilis.
Nichols.). Evergreen tree;
Ivs. digitate, with 5-stalked,
ovate to oblong-ovate, cren-
ately serrate Ifts.: fls. in
terminal panicles, orange-
yellow, funnelform -campa-
nulate. Columbia. F.8. 9:
948.-7'. Yaldividna, Phil.
(CampsidiumChilense.Reiss.
&Seem.). Evergreen climb-

ing shrub: Ivs. odd-pinnate, with 9-15 elliptic to ovate-oblong,
small Ifts., serrate near the apex or almost entire: fls. in ter-

minal racemes, tubular, with short 5-lobed limb, orange, about
lin.loug. Chile. G.C. 1870:1182. B.M. GUI.

Alfred Rehder.

TECOPHIL.ffiA (named for Tecophila Billotti, daufi:h-

ter of a botanist). Hcemodoracew. Chilean Crocus.
Two Chilean bulbous early-flowering plants, useful for
pots or for forcing, one of which is offered by Dutch
bulb dealers. They look like blue crocuses. They are

stemless plants, with 1 - few-fid. scapes and linear or
lanceolate leaves arising from tunicated corms. The
flowers are blue, campanulate. with 6 segments, 3 per-
fect stamens and 3 staminodia, a single style and a 3-

loculed ovary. The botanical position of Tecophilsea is

open to discussion, but the inferior ovary seems to take
it out of the Liliaceae, with which it has been placed by
some writers. The plants are useful for blooming in

pots indoors early in spring. T. violceflora, Bertero,
does not appear to be introduced. The one in cultiva-

tion is—
cyanocrocus, Leyb. (sometimes written T. cyano-

crocea). Scapes 1-3, erect, 3-G in. high, 1-fld.: Ivs.

2-3, linear-canaliculate and undulate : fl. azure-blue
with white throat, about 1>2 in. long, with a narrow
tube and obovate segments. Var. Leichtlini, Hort.,
has fis. deep blue with no trace of yellow; said by
some to have a white center. Var. K6g"elii, Baker (not

Ivnown to be in the trade), has longer peduncles, longer
and narrower scarcely undulate Ivs., and narrow oblong
segments. Species hardy at New York city in protected
places, but usually the plants do not thrive more than
a year or two; they outrht to do better farther south.
Blooms very early in spring. Fls. violet-scented.

L. H. B.
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TEfiDIA (J. G. Teede, German botanist, who lived

some time in Portugal and died at Surinam). i:>croph-

tildridcece. Two species of South African plants,

with pink 5-lobed fls. }>^-% in. across. They are tender
to frost. T. lucida was introduced to southern Cali-

fornia in 1900, and Franceschi records that it blooms
all the year. The larger-fld. species, T. pubescens,
seems not to be known to the American trade. Both
plants emit the rank herbaceous smell peculiar to hen-
banes when their foliage is bruised, and T. pithescens
has the same sort of greasy pubescence. The plants
hardly seem worth cultivating in northern greenhouses.
When they were new to cultivation they were supposed
to be biennial herbs, hut Bentham and Hooker call them
shrubs. Franceschi writes: " T. lucida acts like an an-

nual in southern California. It is rather pretty but
weedy. It seeds freely. Seems to prefer half shade.
The smell of the foliage is very objectionable."
Generic characters; calyx deeply 5-cut; corolla-tube

cylindrical; lobes 5, rounded, subequal; stamens 4,

didynamous, included; anther-cells parallel, distinct:

ovules numerous in each locule : berries subglobose,
indehiscent.

Iticida, Rud. Glabrous: stem 4-cornered; Ivs. ob-
long-ovate, acuminate, 2 in. long, decussate; petioles
winged: panicles leafj^ decussate: fls. rosy pink: seeds
many, small. S. Afr. B.R. 3:209. W. M.

TELANTHERA (name refers to the fact that all ten
parts of the staminal cup are equally developed). Ama-
rantdcece, Alternanthera. Apparently all the Alter-
nantheras used by gardeners as bedding plants belong
to the genus Telanthera, which is distinguished from
the true genus Alternanthera by having 5 anther-
bearing stamens and 5 elongated antherless stam-
inodia united into a cup or tube. In Alternan-
thera the tube is short or almost none, the anther-
bearing stamens sometimes less than 5, and the
staminodla short or none. Of Telantheras there
are 40 to 50 species, mostly herbs, in tropical
America and one in western Africa. The leaves
are entire, ovate to elongated, opposite : fls.

small, usually in dense heads in the axils, whit-
ish or sometimes colored, perfect, each sub-
tended by 2 bractlets.

The Alternantheras of gardeners are much
used in carpet-bedding and for ribbon-borders,
because of their low, compact growth, the bright
colors of the foliage, which holds its character
throughout the season, and the ease with which
they withstand shearing. They are usually kept
within six inches of the ground. They are tender
to frost, and grow best in warm sunny places.
The flowers are inconspicuous and of no account
to the gardener. They comprise the stock plants
for the foundation work in carpet-bedding.
The plants are propagated by cuttings or di-

vision. In either case, they must be carried over
winter in the greenhouse or in hotbeds, prefer-
ably in the houses at the North. The plants
should be kept at G0° or G5° during winter, and
rather dry to hold them more or less dormant.
Place them where they will receive only enough
light to keep them healthy. (1) Cuttings are
usually made in August from strong plants grow-
ing in the open. The cuttings can be struck in
shallow flats and then wintered in these flats

without transplanting. The cuttings should be
well established before winter sets in, else they
will remain weak. In March or April they may
be potted off, preparatory to using them in the
open. (2) Division is usually preferred by gar-
deners who have much bedding to do. The
plants are lifted after the first frost, cut back to
three or four inches long, and planted in flats.

In March or April, the plants are divided and the
parts (with the old roots shortened in) are potted
or transplanted to other flats. However grown,
the plants should have four to six weeks in a hotbed if

possible, before they are placed in the open ground.
Even in the warm greenhouse they usually make slow
growth in March and April.

The botanical status of the garden Alternantheras is

imperfectly understood, and the group needs careful
study from liviug plants. Various garden names can-
not be accounted for at present, Tlie common garden
Alternantheras appear to have issued from the three
following Brazilian species.

A. Lvs. essentially lanceolate or elUjytie.

amdsna, Kegel. Fig. 2478. Very dwarf : lvs. long-
lanceolate or oblong - lanceolate, sometimes elliptic,

acuminate, very short-petioled, the under color mostly
green but veined and blotched with red and orange:
fl. -heads sessile, single, in pairs or 3's, and terminal.
I.H. 12:447; 15:558. — To this apparently belong the
garden names aniabilis, spectabilis, sessilis, rosea,
Beinliardi.

AA. Lvs. essentially sjyatulate.

Bettzichi&.na, Regel {Alternanthera paronychiolcles,

Hort.). Fig. 2478'*. Lvs. narrow, spatulate, gradually
narrowed into a long petiole, orange-red shaded with
green: fl. -heads sessile, single, in pairs or 3's, terminal
and axillary. I.H. 12:445. — To this species appear to

belong the garden names picta, tricolor, aurea, aurea
nana compacta, paronychioides, versicolor aurea and
2). major Kuntzii, magnifica.

versicolor, Regel. Fig. 2478t:. Usually becoming
taller, much branched, and apparently less used for

carpet-bedding than the others: lvs. round-spatulate,

narrowed into a short petiole, the colors mostly in

shades of copper-red or blood-red, with patches of

green between the veins: fl. -heads sessile, single or in

pairs. I.H. 12:440. — T. ficoidea is probably to be re-

ferred here. l. h. B.

2478. Spray of Telanthera amcena ; also leaf outlines of

(a) T. amoena, (b) T. Bettzichiana. (c) T. versicolor.

TELEGRAPH PLANT. Desmodium gyrans.

TELEKIA is referred to Buphtlialmnm. T. specidsa
is B. speciosum.



1780 TELFAIREA TEMPLETONIA

TELFAIKEA (Charles Telfair, 1778-1833, Irish bota-

nist; died in Mauritius.). Cttctirbitdcere. Telfairea
pedata is a tall-growing climber from tropical Africa
with digitate leaves, large, purple-fringed flowers of

curious appearance, and huge gourds which sometimes
weigh as much as 60 pounds and contain 100 to 300 edi-

ble seeds. It has been cultivated in English stoves, a

single shoot attaining a length of 56 ft. in a year or so.

The male and female fls. are borne on separate plants.

The species is too rampant for the ordinary conserva-
tory. It was introduced into southern California in

1900, presumably for its economic interest. The seeds
are roundish, about an inch across, and the kernels are

sweet to the taste, and are said to be as good as al-

monds. The negroes of tropical Africa boil and eat

them. These seeds also yield an abundance of oil which
has been said to be equal to olive oil.

The fruit becomes lK-3 ft. long and 8 in. wide. It is

oblong in shape, has 10-12 deep furrows and is always
green. Both male and female fls. are 5-lobed, copiously

fringed and purple in color, the females somewhat
brownish, with a circular green throat, while the males
have a 5-poiuted star of green in the middle. The male
fls. are about 2 in. across, females 4 in. across, w'ith an
ovary 2 in. long. The foliage has an unpleasant smell
when bruised.

Telfairea is a genus of only 2 species, both tropical

African, and very much alike. The two species are dis-

tinguished by the venation of the Ivs.: T. pedata has
pinnate venation, while T. occidenfalis has 3 nerves
originating near the base of the leaf. Generic charac-

ters: male fls. in racemes; corolla rotate; stamens 3,

one of the anthers with 2 compartments, the others 4-

celled: female fls. solitary: ovary 3-5-loculed; ovules
in one series on the imperfect septa: seeds fibrous-

coated. See Cogniaux, DC. Mon. Phaner. Vol. 3, p. 349.

pedata, Hook. Root stout, fleshy: stem perennial,

50-100 ft. long: Ivs. long-stalked: Ifts. 3-5 in. long, re-

pand-toothed: fls. and fr. described above. Zanzibar.
B.M. 2081 {Feuillma pedata); 2751, 2752. w. M.

TELLtMA (anagram of Mitella). Suxifi-agacece.

Tellima is a genus of 8 species of perennial herbs whicli

are the western representatives of the Bishop's Cap or

Mitella familiar to lovers of wild flowers in the East.
They have tuberous rootstocks. Most of their Ivs. are

from the roots. Strong plants send up numerous stems
one or two feet high, bearing racemes of small white,

pink or red flowers. They are choice subjects for wild
gardening, being valued for their tufted habit, pretty

Ivs., and for the airy grace of their inflorescence. On
close inspection the fls. are seen to be beautifully fringed
or cut, suggesting a bishop's miter. Tellima grandl-
flora is probably the most desirable species. It is prac-

tically the only kind known to European gardens. It

has one-sided racemes about 6 in. long, containing as

many as 30 fls., each a quarter of an inch across or

more. It blooms in early spring and the fls. change
from greenish to pink or red. It is not as showy a

plant as Reuchera sangiiinen. Telliraas are supposed
to be hardy in the eastern states. They I'equire dense
shade. A few kinds have been offered by specialists in

native plants and are obtainable from western collectors.

The plants are called " Star Flowers " in California.

Tellima differs from Mitella mainly in the capsule,
which is 2-beaked in Tellima, not beaked in Mitella.

Calyx bell-shaped or top-shaped; petals inserted in the

sinuses of the calyx, cleft or toothed, sometimes entire;

stamens 10: ovary 1-loculed: seeds numerous.

A. Petals pinnately cut into long, thread-like segments

.

B. Fls. not fragrant.

grandiJldra, R. Br. False Alum Root. Height
l?'2-2'4 ft.: Ivs. rounded, cordate or angle -lobed and
toothed: Bs. greenish, becoming pink or red; calyx in-

flated-bell-shaped, nearly K in. long; petals laciniate-

pinnatifld, sessile. Calif, to Alaska. B.R. 14:1178.

BE. Fls. fragrant.

odor&ta, Howell. Height 1-2 ft. : Ivs. broadly cordate,
obscurely lobed and crenately toothed: fls. red. Wet
places near Columbia river.

AA. Petals palmately 3-7-parted.

parviSlora, Hook. Height %-l ft. : radical Ivs. mostly
3-5-parted or divided, the divisions narrowly cuneate
and once or twice 3-cleft into narrow lobes: fls. pink or
sometimes white; petals with a slender claw, the limb
palmately 3-7-parted. Brit. Col. to Utah and Colo.

W. M.
TELOPEA (Greek; seen at a distance). Protehcete.

Telopea speclosissima is one of the showiest shrubs of
New South Wales. It grows 6-8 ft. high and has dense
terminal globular heads of rich crimson. These heads
are 3 in. across and 3 or 4 in. deep and bear a rough re-

semblance to a florist's chrysanthemum. The showiest
parts, however, are involucral bracts. This plant is

known as the Waratah. It is one of the most distinct
members of its family, for a horticultural account of
which see Protea. In the early part of the nineteenth
century, when proteads and other shrubs from Aus-
tralia and the Cape were in great favor, the Waratah
made a vivid impression. The "Waratah " chrysanthe-
mum and other florists' flowers of the period took their
name from the distinct and fashionable color of the
Waratah. Ever since that era the Waratah has been
considered a rare and difficult subject and its occasional
flowering has been signalized at the exhibitions. The
old "stoves "in which proteads throve so wonderfully
were crude affairs compared with the modern hothouse
with its perfected devices for maintaining a hot and
moist atmosphere. Such plants require too much
room and are too long and uncertain in blooming ever
to become popular subjects for northern conservatories,
but they are splendid plants for exhibitions. Ernest
Braunton writes that the Waratah is imported every
year from Australia into California but is very hard to

grow. All accounts agree that proteads should have
good drainage and plenty of water while growing.
When once established, Telopea can probably be propa-
gated by layering.
Telopea is a genus of 3 species, 2 Australian, 1 Tas-

manian. Perianth irregular, the tube open early on the
under side, the laminse broad and oblique; anthers
sessile at the base of the laminse; hypogynous glands
united into a short, oblique, nearly complete ring: fr. a
recurved, leathery follicle; seeds flat, winged. Closely
related to Embothrium, being distinguished chiefly by
disk and style. Flora Australiensis 5:534 (1870).

speciosissima, R. Br. {Emhbthrium speciosissimum,
Sm,). Wakatah. Warbatau. Stout, glabrous shrub
6-8 ft. high: Ivs. cuneate-oblong, 5-10 in. long, mostly
toothed in the upper part, coriaceous: fls. crimson, in a
dense ovoid or globular head 3 in. across: involucral
bracts colored, the inner ones 2-3 in. long. N. S. Wales.
B.M. 1128. G.C. II. 17:677. Gn. 22:361. I.H. 34:29.
— Hylogyne speclosa, Salisb., is an older name for this

plant. "vy. ]\i.

TEMPERATURE. See Conservatory and Green-
house.

TEMPLET6NIA (.J. Templeton, botanist of Belfast,

early part of nineteenth century). Legiiminbsee. The
Coral Bush of Australia, Templetonla retusa, is a tall

shrub with showy scarlet fls. l-l}-.)' in. long. The
flower presents a very different appearance from the
papilionaceous or sweet pea type, the floral parts being
all rather narrow and about the same length, with the
standard strongly reflexed. This plant was formerly
cult, in European greenhouses, where it generalh' flow-

ered in April or May. It was usually planted in the
greenhouse border rather than in pots and was thought
to prefer a compost of peat and loam. It was slowdy

propagated by cuttings and went out of fashion along
with Australian shrubs in general. It has lately been
oft'ered for outdoor cultivation in southern California,

where many choice plants of its class are being culti-

vated. T. retusa is probably the most desirable species

of the gentis.

Generic characters: shrubs or subshrubs: Ivs. when
present alternate, simple, entire: fls. axillary, solitary

or 2 or 3 together, red or yellow; standard orbicular or

obovate, usually reflexed; wings narrow; keel as long

as the standard or shorter; stamens all united in a
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sheath open on the nnder side; anthers alternately long
and erect and short and versatile: pod sessile or stipi-

tate. fattened, ovate-oblong or linear, completely de-
hiscent. Flora Aiistralieusis 2:108 (ISO-i).

retiisa, R. Br. (T. (jJahcay Sims). Coral Bush.
Tall, glabrous or glancous shrub; Ivs. broadly obovate
to narrow-euneate-oblong, sometimes all under % in.,

sometimes all over 1 in. long, emarginate or mucronate,
coriaceous: Us. red (or rarely white) ; calyx with 4 very
short, broad teeth, the lowest longest: pod l>2-2 in.

long. B.M. 2:J34; 2088. B.R. 5:381^; 10:859. L.B.C.
6:526; 7:64-4. -^^ jj_

TENNESSEE, HORTICULTURE IN. Fig. 2479. The
liortiL'ultural products of Tennessee are greatly dlversi-
lied on account of the varied soil and climatic condi-
tions. A knowledge of the natural divisions of the
state is essential to a thorough
undeiistanding of its adaptabil-
ity to the various branches of
horticulture.
The Unaka region, on the

eastern border, contains about
2.000 square miles. Some of
the peaks are over 6,000 feet
above sea-level, and the aver-
age elevation is 5,000 feet. The
soil is gravelly and thin, but
contains areas that are fairly

productive. Apples are grown
to a limited extent.
The valley of East Tennessee

is the next division. It con-
tains 9,200 square miles and an
average elevation of 1.000 feet.

The soils are generally well
adapted to fruits. Records
taken at Knoxville during a
period of twenty-six years show
an average annual rainfall of
50.92 inches.
A thousand feet above the

valley of East Tennessee lies

the Cumberland Tableland, containing 5,100 square
miles. This section for the most part is sterile, the
soils being sandy and thin. There are, however, areas
of land which produce fruits and vegetables of the
highest quality. Tlie climate is particularly healthful.
West of the Cumberland Tableland are the Rim-

lands, or Highlands, which have an area of 9,300
square miles and an average elevation of nearly 1,000
feet. This territory possesses a great variety of soils,

some of which are highly fertile and well suited to or-

charding. Numerous streams cut the land into val-
leys, which are generally deep and narrow.
The Central Basin, in which Nashville is situated,

contains 5,450 square miles, with numerous elevations
of 200-300 feet above the general level. The soil is

fertile and well adapted to small fruits and vegetables.
The average annual rainfall at Nashville is 49.53 inches.
The next natural division is the valley of the Ten-

nessee river. It has an elevation of about 360 feet and
ar area of 1,200 square miles.
The Plateau, or Slope, of West Tennessee is the most

important horticultural region commercially in the
state. It contains 8,850 square miles and has an aver-
age elevation of 500 feet. The soils are generally light,

fertile and easily cultivated, but demand careful treat-

ment to prevent serious damage by washing.
The last natural division, the Mississippi bottoms, has

an area of 950 square miles and an average elevation of
295 feet. It is little used for horticultural purposes.
The possibilities of Tennessee for the cultivation of

fruits and nuts are evidenced by the profusion of these
products in a wild state. Wild strawberries are found
thoroughly distributed. Blackberries thrive every-
where. In favorable localities they attain a very large
size, surpassing in this respect some of the cultivated
varieties. Wild blackberries are marketed in large
quantities in many sections. Red and black raspberries
grow in most parts of the state ; and in some sec-
tions the best of the wild blackcaps when trans-
planted to the garden, give better results than any of

the cultivated varieties. Wild grapes abound llirough-
out the state. Plums are also found in profusion; and
the Wild Goose variety is said to have originated in
Tennessee. Other wild fruits are dewberries, cher-
ries, crab apples, Juneberries, pawpaws, persimmons,
and huckleberries. Of the nuts, chestnuts are most
plentiful, especially in the hilly and mountainous sec-
tions. The chinkapin floiirisbes in East Tennessee,
Black walnuts are exceedingly numerous. Pecans thrive
in the low sections. Hazelnuts, and butternuts or
white walnuts, are also plentiful.

Some of the native seedling fruits are highly valued.
This is especially true of apples, peaches and straw-
berries. Many well-known varieties introduced from
other states are not satisfactory. As a rule, the intro-
duced kinds are not so well adapted to the climate and
soils as those of local origin. This fact is becoming
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2479. Map of Tennessee, sueeestine main horticultural features.

Fruit trees succeed throughout the state, hut eastern Tennessee (between the mountain
ranges) is best adapted to large fruits and grapes. The shaded areas indicate localities

in which small fruits and vegetables are grown as field crops for market.

well established among practical horticulturists. It is

only a few years since orchardists were planting
varieties of winter apples originated in the North.
After repeated failures to get first-class fruit of good
keeping qualities, they haA-'e begun to use native seed-
ling varieties. Some of them will doubtless be largely
cultivated in the future. A few native varieties of

winter apples have gained considerable popularity
among commercial orchardists. The fruits of these
sorts have commanded remunerative prices in competi-
tion with apples shipped from the North. Owing to the
great diversity of soils and exposures in this state, it

is very important to select varieties that are adapted to
the conditions where the trees are to be planted. The
fact that a desirable apple has been originated in East
Tennessee is no proof that it will succeed well in all

parts of this political division. On the contrary, it is

likely to give good results only in certain soils and on
certain exposures that are requisite for its proper
growth and fruitfulness.
All of the classes of fruits commonly grown in the

northern half of the United States are produced in Ten-
nessee for home and commercial purposes. Straw-
berries are shipped more largely to distant markets
than any other fruit. The area in peaches is increasing
rapidly. Summer apples are shipped from several
sections. Of the vegetables, tomatoes and Irish pota-
toes are the most important commercially. The fol-

lowing counties have been active in producing and
shipping fruits and vegetables: Gibson, Carroll,

Crockett, Madison, Haywood, Hardeman, Shelby, Hamil-
ton and Rhea. Peanuts are grown largely in Perry,
Humphreys, Benton, Decatur, Hickman and Wayne.
Many locations in East Tennessee are peculiarly well

adapted to the culture of grapes. This is shown by the
large exhibits of fine grapes made at the fall horticul-

tural meetings. Tlie local markets are well supplied
with home-grown grapes during their season.
The following special crops are produced to some

extent, and are promising for more extensive cultiva-
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tion: English walnuts, paper-shell pecans, Paragon
chestnuts, and Japanese persimmons grafted on the
common persimmon. jj l Watts.

TEN-O'CLOCK. Oruithogalum umheUaium.

TEN-WEEKS STOCK. MaWiiola incana,\iiv. annua.

TEOSINTE is an annual grass of immense value for
forage in the Soutli. It is very much like maize in gen-
eral appearance and in the structure of the fls., but
differs in not forming an ear, the slender jointed spikes
being free from one another. Bj' many botanists it is

considered the original form of maize. It is known to

catalogues as JRedna luxurians, Dur., but is properly
EucliUena 3{exicdna, Schrad., for the botany of which
see B.M. 6414, where the plant is called A'uchhvnn lux-

lirians. The plant is pictured in Bull. 14, Div. of

Agrost., U. S. Dept. of Agric, and in Farmers' Bulletin

No. 102, from which a few points are here abstracted.

Teosinte probably produces a greater bulk of fodder
per acre than any other grass. At the Louisiana Experi-

ment Station it has yielded the enormous amount of 50

tons of green forage per acre; this crop was sold in the

field to dairymen for $2.50 a ton. The plant grows 8-12

ft. high and tillers freely, sending up 20-50 stalks from
the same root. One himdred stalks from one seed have
lieen recorded. It may be cut several times during the

season, but nearly as good results will be obtained from
a single cutting made before there is any
frost. The stalks are tender and there is

no waste in the fodder when dry or green.
One pound of seed to the acre, planted in

<lrills 3 ft. apart and thinned to a foot
apart in the drill, is recommended. Teo-
sinte is a native of the warmer portions
of Mexico and Central America. The
seed rarely matures north of southern
Plorida. p_ Lamson Sckibner.

TEPHKOSIA (Greek, tephros, ash-col-
ored, hoary; referring to the foliage).
Lfiguniindso!. Tephrotsia Virf/iniana is a
hardy perennial herb which grows 1-2 ft.

high, has many narrow, ashy gray leaflets

and fls. about as large as sweet peas, yel-

lowish white, marked with purple. The
plant grows in dry sandy soil over a wide
range in the U. S. and blossoms in June. The racemes
are terminal and may contain a dozen fls. each ^-% in.

across. This species is offered by collectors of native

plants. In spite of the large size of the fls., the species
is not likely to become a garden favorite, as the colors
are not pronounced and the flowers are more or less

hidden amid the foliage. In some English works this

plant is sometimes rated as half-hardy.

A much showier species is T. macrantha , a Mexican
shrub G-10 ft. high, which bears its large purple and
"white fls. to the number of 75 in a diffuse panicle aboiit

a foot long. It was collected by C. G. Pringle, but it is

doubtful whether the plant is in cultivation. It would
be a handsome addition to southern shrubberies.
Tephrosia is a genus of uncertain limits and of small

horticultural value. For fuller accounts, see Gray's
Manual. B.B. 2:292. B. L. Robinson's revision of the
North American species in Bot. Gaz., Sept., 1899, pp.
193-202, and Miss Vail's revision of the North American
species of Cracca in Bull. Torr. Bot. Club 22:25, 20.

Virginiana, Pers. Goat's Rue. Catgut. Wild
Sweet Pea. Hoary Pea. Silky-villous, erect, 1-2 ft.

high: Ifts. 17-29, linear-oblong. June, July. Dry sandy
soil. New Eng. to Minn., south to Pla, and Mex. B.B.
2:292.— Roots long, slender and very tough. y/^ ]\j[^

function may be looked upon as disease. The mal-
formation may be occasioned by merely local disease, or
it may be a symptom of general disease. Malformations
may "be brought about [a] by the direct influence of
external physical conditions; {b\ by the action or
presence of some other organism— plant or animal; (c)

by the operation of unknown internal caiises. The ex-
perimental study of the causes of malformations is

yet in its infancy, and in only a few cases can specific
explanations of their origin be given. Having once
occurred, malformations may be inherited and the form,
at first unusual, may be fixed by selection and become
charactei'istic of a race. Thus the cockscomb [Celosia
cristata) shows a hereditary and fixed fasciation; and
double flowers are so common as hardly to be esteemed
malformations.
The distinction between malformation and variation

is very indefinite. On the one hand, the various forms
of root, stem, leaf and flower in cultivated plants are
extraordinary as compared with the wild types from
which they were derived, but having diverged from the
type by relatively small increments, they are not looked
upon as monstrosities.
Suddenness of appear-
ance, therefore, is one
of the criteria of mal-
formation. Even with ^
this criterion it is quite
impossible to distin-

TERA.TOLOGY: that part of the biological sciences
which is concerned with unusual forms of the whole
body or any of its organs. These, by comparison with
the normal forms, are called malformations or mon-
strosities. Malformations among plants are due to a
disturbance of the ordinar}' couAse of the growth and
development of the organs. Such a derangement of

2480. Extra free pistils of the orange persisting even in fruit.

guish between malformation and variation, except arbi-

trarily. When the difference between the ordinary and
unusual forms is very marked, and particularly when
the alteration gives rise to grotesque forms, having al-

tered functions, one speaks of malformation rather than
variation. Malformations have been found in all

groups of plants, though they are most noticeable in
the ferns and flowering plants. A very large number
have been recorded; Penzig (see below) has collected
data of monstrosities in more than 4,000 species, and
the list has been augmented since the publication of
his work. Classification of such numerous and divei'se

phenomena is a most difiScult task and involves an
extensive technical terminology. Here only a few of

the more important categories can be mentioned.

1. Alteration in the Nuiviber and Size of Organs.
1. Pleiomeri/ is the term applied to the increase in the
number of leaf-like organs. The number of members
of a whorl may be increased; or the number of whorls;
or the numl)er of distributed organs may become
greater than usual. Double flowers often show plei-

omery. Fig. 2003. Extra free pistils of the orange,
persisting even in the fruit, are shown in Fig. 2480.

More regular polycarpy appears occasionally in the
tomato, and constantly in the "two-story"' apples (St.

Valery). It is a fixed race character in the Washington
or Navel orange, in which it is associated with seed-
lessness. A similar example of polycarpy is shown at

Fig. 2481. in which the abnormal growth is an exten-
sion of the axis of growth with additional carpels.

2. AbnormaUy profuse hrancJimg of the stem is often
produced by a fungous parasite. The branches are
usually irregular and more or less fasciate, producing
what is called "witch brooms." These are not uncom-
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2481. Another example
of polycarpy.

lu this ease the excres-

mon on conifers (especially Abies) and some deciduous
trees. Similar deformations are sometimes due to in-

sect agency, or to unlsnown causes. For example, a
simple inflorescence may develop flower-clusters instead

of single flowers, e.g., in the
"""^

^
common plantain.

.3. Proliferation is continued
growth of the axis or the de-
velopment of a branch from
growing points which usnally
either do not form or remain
dormant. For example, the
growing point of the axis of the
flower is usually obliterated in

the formation of the pistil, but
in the pear, apple and straw-
berry it frequently continues
its growth through the flower
and may even become a leafy
shoot beyond the fruit. Pro-
liferation may also occur by
the continued growth of the
axis through a compact flower-

cence may be eous'^S-ed <=1^!*/^'
^^^^t ^^f ^t^ f ^'''^"

an extension of the axis posit^; or by the development
of growth with au added of branches in the axils of the
whorl of carpels. petals and sepals, e. g., in cauli-

flower, or the rose shown in

Fig. 2482. Some double flowers are made "extra dou-
ble " by this sort of proliferation. Proliferous embryos
have been found in the almond, a smaller embryo lying
between the seed-leaves of the larger, and sometimes
a third within the second. They are quite separate at

maturity. When proliferous branches show a tendency
to separate easily and to develop roots, or when they
become bulb-like, so that they reproduce the plant read-
ily when separated, the plant is said to be viviparous.

4. ^Y various causes complete non-developtnent of
organs (suppression) may occur; or an organ maybe
arrested at any stage of its growth or be dwarfed.
Correspondingly, extraordinary growth of any part
(hypertrophy) is common. Arrest or suppression is

often ascribed to the influence of other organs, but
these alleged causes are in few cases suppoi'ted b}^ ex-
perimental evidence. Thus, it is commonly believed
that the absence of seeds in the banana and pineapple
is due to the excessive development of the flesh in

these fruits, but this is a mere conjecture as yet. Some-
times spurs and nectarines do not develop. Pigs. 2486-7.

2482. One rose growing out of another (on the left).

Example of proliferation.

II. Alteration of Form, involving no considerable
change in natttre or function of the organs.

1. Fasciation in stems (Fig. 2483) produces a broad-
ened and tinted form, often curved in crozier-like fash-
ion. The apex is furnished with several buds (rarely

only one), and the arrangement of the leaves is Cfuite

anomalous. Fasciation is especially common in rapidly
growing stems when an abundant supply of both water
and food is available. Asparagus, dandelion and
sucker shoots arising from trees after topping or se-
vere pruning, frequently furnish examples. Although
the fasciated stem seems to have been formed by the
early union of several stems, this is rarely the case;
rather the growing apex develops extraordinarily in
one (transverse) dimension or organizes several bud.s
which grow in unison.

2. I/ongitudirial growth in stem parts which normally
remain short leads to the unusual separation of the
leaves. This is especially noticeable when the floral
leaves become thereby more or
less widely separated. This is

likely to be accompanied by
transformation of the floral into
green leaves, and sometimes by
proliferation.

3. Unequal growth lengthwise
produces apparently twisted
stems, with irregular displace-
ment of the leaves. Such dis-
placement is especially notice-
able when it aflJeets whorled
leaves, the whorls being-
stretched out into irregular spi-

rals. Unequal growth in two di-

mensions by the tissues of a
leaf produces the "curly" or
crispate leaves, characteristic
of many cultivated plants. Fig.
12(;7, Vol. 2.

4. Local deformities , such as
swellings, tubercles and galls
of various forms, are usually
due directly to the presence of
a plant or animal parasite.
Fungi, either inhabiting the
particular region deformed, or
more widely spread through the
plant but forming eproductive
bodies at the seat of the swell-
ing, occasion excessive growth
of some or all of the tissues.
The "black-knot " on cherry and
plum trees, the "plum pockets,"
the tubercles on the roots of
clovers, peas and their kin, are
a few out of the hosts of de-
formities of this kind, due to
plant parasites, and known by
various names.
Many insects, either in the

course of feeding on plant
.iuices. or by laying eggs on or
in plants, or by reason of the
temporary occupation of the
part by the larval insect, bring
about the formation of galls of
various kinds on leaves, stem, or roots. The malforma-
tions produced are of the most varied shapes. Sometimes
they are merely the production of an unusual number
of hairs of special form; sometimes a leaf bulges out
at one spot to form a deep pocket or pouch; sometimes
the blade of a leaf is rolled or folded, with or without
thickening; all degrees of thickening or outgrowths
are produced, from a slight tumor to a perfectly globu-
lar apple-gall or even a cylindrical tube-gall; sometimes
a bud has the number of its scales greatly increased to
form a cone-like gall ; or a flower is distorted until its

nature is almost unrecognizable. The variety of form
is almost as various as the insects and plants concerned.
Indeed, the same insect at different stages of its de-
velopment may produce galls of different sorts on the
same plant. All orders of true insects except the
Orthoptera and Neuroptera may produce galls, but by
far the larger number are due to the gall-flies and saw-
flies of the order Hymenoptera. The gall-apples of the
oaks, the pricklv galls of the rose, the irregular brown
swellings on canes of the blackberry, and the smooth
gall-apples of the willow leaves and twigs are well-

2483.

Example of fasciation.

A branch of Ailanthus
gtandulosus.
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known examples. The gall-gnats among the true flies

(Diptera) also produce a large variety of malforma-
tions, of which the cone-like galls resulting from de-

formed buds of the willow and the goldenrod are best

known. Plant lice (Aphidse) are responsible for the

large smooth red galls on the petiole of stimachs, and
for the flatfish serrated galls on elm leaves. The fusi-

2484. Dahlia leaf, illustrating the branching of leaves.

form galls on stem of goldenrod and asters is caused
by the larva of a moth. In addition to true insects, the
mites produce almost as great a variety of galls, pouch-
galls and leaf-rolling being especially conspicuous. The
cause of these deformities is sometimes the chemical
stimulus produced by the in.iection of substances
("poisons ") at the time of egg-laying by the parent, in
which case the gall develops around the egg; sometimes
it is the mechanical stimulus due to movements of the

2485. Toad-flax— Linaria.

ShowinK normal and ab-
normal flowers. Example of
peloria.

larva, together with the chemical stimulus from its va-
rious excretions, in which case the gall develops after
the hatching of the egg.

5. Brtincliing of leaves is

not infrequent, and its cause
is unknown. "Four-leaved"
clovers offer well-known ex-
amples, and the normal num-
ber of leaflets is often in-

creased to six or even more.
Pig. 2-t8-l illustrates leaf-

branching in the dahlia.
Branching in the pl.ane of
flattening, both in foliage
leaves and petals, has also
been observed, and the
branch described as an "out-
growth."

6. Peloria. When usually
irregular flowers, such as
those with some spurred or
saccate petals or sepals, de-
velop all the parts of each
set alike, thus becoming
radially symmetrical, the
phenomenon is called pe-

loria. It was first observed
by Linnseus in Linaria vul-
garis. Fig. 2485, and the term
peloria, derived from the
Greek word for monster,
was given by him. Flowers
often become peloric on ac-

count of changes in their re-

lations to light, but other causes certainly cooperate. A
reverse change, by which radial flowers become zygo-

morphic, occurs in many Compositee when the corollas of

disk florets become strap-shaped, as in the cultivated

asters and chrysanthemums, but no notice seems to

have been taken of it as a malformation. Sometimes
all spurs fail to develop. Figs. 2486-7.

in. Transformation of Organs: i. e., alterations

more profound than those of form, which result in the

production of organs diffei-ent from those which
normally occupy the position; often called metamor-
phosis. (The term substitution would be preferable at

present, because non-committal as to processes and
causes.) It is common to speak of progressive and
retrogressiv3 metamorphosis,
but these terms involve as-

sumptions as to the origin of

foliage leaves and floral parts
which are not justifiable in

the present state of knowl-
edge. Transformations occur
chiefly in the region of the
flower, though they are not
found exclusively there. Ex-
amples are to be found in the
development of
leaves or leaf-

lets as tendrils
(Fig. 504); of
sepals as petals;

and of petals as
stamens or pis-

tils. These
transformations
are usually more
or less imper-
fect. On the
other hand, the
pistils and sta-

mens often de-
velop as petals
(Fig. 367), and
many double
f 1 o we r s owe
their fulness
chiefly to such transformations, though other changes
may coiiperate as noted above. Fig. 2488. Petals
may develop as sepals, bracts, or even imperfect foliage
leaves, while sepals and bracts frequently become foli

2486. Lack of spurs in the columbine.

Compare Fig. 24S7.
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ose. Indeed, all parts of the flower, even to the ovules,

may appear as green leaves of more or less irregular

shapes. To this category belong the so-called green

roses, which are not uncommon.
IV. Concrescence. The actual union of parts may

take place in the course of their development, though
usually the apparent unions are to be explained quite

otherwise (see Flower, p. 592), also Fig. 2489 (after

Dudley).
The above include only the more common malforma-

tions, but on account of the extreme sensitiveness of

plants to their environment and their great plasticity,

all kinds of strange and curious deformities are pos-

sible. Malformations have little or no significance in

elucidating the obscure problems connected with the

historical origins of organs, or with their homologies,
though many arguments,more ingenious than sound,have
been based upon them.
The most important

general works are the. fol-

lowing: Moquin-Tandon.
"Elements de teratoloiii*-

v6g6tal," Paris. 1841 ;

Masters," Vegetable Ttr-
atology," London, 1869;
Penzig, "Pfiauzen - tera-

tologie," Genoa, 1890-4;
in the latter the whole literature to date
is cited. Charles Reid Barnes.

TEREBINTH TREE.
'Terebinth lis.

TERMINALIA (alluding to the leaves
being borne on the terminus of the shoot
Combretdcece. Nearly 100 trees or shrubs,
with mostly opposite leaves which are
sometimes crowded at the tops of the
branches, giving them a whorled appear-
ance. The flowers are small and sessile, mostly
green or white, borne mostly in long spikes, pei-
fect or polygamo-dioecious; petals none; calyx
tubular and constricted above the ovary, the upper
part urn-shaped or bell-shaped and o-lobed ; sta-

mens 10, in 2 series: ovary 1, with a long style,
1-loculed. The fruit is a compressed winged nut-

like body contain-
ing a large and
often edible seed.
Terminalias are troj i-

cal plants, chiefly of
the Old World. One of
them, T. Oatappa, is

widely cultivated in
tropical countries. Two
other names have ap-
peared in the American
trade : T. elegaii s

,

which is Polyscias
panicnlata ; and T.
fUijitica, which is un-
known to the writer
and which is very likely
to belong to some other
genus.
CatAppa,Liun. Trop-

ical Almond. Deme-
RARA Almond. Myeo-
BALAN. Fig. 2490. Tall
deciduous tree (some-
times 80 ft.), with
leaves and branches in
horizontal whorls or
layers: ivs. broadly
obovate - obtuse, the
narrow base slightly
auricled or cordate,
simple and entire, very
short-petioled, 6-9 in.

long: spikes solitary from the axils, not exceeding the
leaves: fls. greenish white, the upper ones staminate
and the lower ones perfect: fr. almond-shaped, 1?-^ in.

or less long, 2-edged, indehiscent, glabrous, with a hard

2488, Transformation of organs in a tulip flower,

shell, containing an edible meat. Asia, but widely cult.

B.M. 3004.—Cult, in South Florida. Useful both as a
street tree and for its filbert-flavored nuts. The nuts
are eaten either raw or roasted. Foliage is usually
brilliant in autumn. As seen in the market, the outer
brown skin or covering of the nuts is* often removed.
T. Cntappa is sometimes called "Olive -Bark Tree."
The tree is extensively planted in Porto Rico, where the
nuts are called "almonds." l fl. B.

TERNSTRCEMIA (ChristopUer Ternstrcera, Swedish
naturalist; traveled in China, died 1745). Ternstrcenn-
dcbw. About 25 species of tender evergreen trees and
shrubs mostly native of tropical America, a few being
native to Asia and the Malay Archipelago. They have
shining, leathery foliage and small, white, 5-petaled,
drooping flowers, which are solitary or clustered in the
axils and borne on unbranched peduncles. Other ge-

neric characters: sepals 5; petals
connate at the base ; stamens num-
erous ovary 2-3-loculed; locuk-s
2 ovuled : fr. indehiscent. Tlie
following species is offered by ini-

poiters of Japanese plants.

Jap6nica, Thunb. (CUyera Ja-
vdnica, Thunb.). Small tree or
shiub 10-12 ft. high: Ivs. alter-

nate short-stalked, entire, obovate-
obl mg or oblong, glabrous, feather-
\eined: fls. clustered: berries about

the size of peas. Japan.

2489. Leaves
and fruits of

M itchella
crown together
Natural size.

Example of con
erescence.

2487. Normal columbine flower,

with spurs present.

S.Z. 1:81. w. M.
This rather showy and

interesting evergreen
shrub of dense bushy-
growth is flourishiug
finely in the writer's gar-

den in Florida, in com-
pany witli other clioice

shrubs and trees intro-

duced into this country
from Japan and China.
The Ternstrceniia grows
well in light, rich soil

and attains finally the habit of a small, bushy tree.

The 3'oung leaves have a reddish color, which changes
to a dark glossy green when reaching their full size.

My plants, raised from seed in the greenhouse and
planted out in the garden when about ten inches high,

have attained a height of sis feet in five years. The
plants have not yet flowered, but they seem to revel in

the climate of Florida, being neither influenced by the

occasional frosts in winter nor by the heavy rains in

summer. In poor soil the color of the leaves has a yel-

lowish hue, but as soon as they have received their

share of bone or cottonseed meal they change to a fine

deep green. H. Neheling.

TEREACE. Consult Landscape Gardening.

TESTUDINASIA (name explained below). Dioseoril-

cece. The Hottentot's Bread, Tortoise Plant or Ele-
phant's Foot, is a curious South African plant with a
great globular yam-like bulb or rootstock which some-
times attains a" diameter of 1-.'! ft. and a weight of a

hundred pounds. Half of this rootstock lies above
ground and looks something like the back of a tortoise,

whence the generic name Testudinai-ia. The popular

name "Elephant's Foot" refers to the uncouth and mas-
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2490. Nut of Tropical

Almond—Terminalia
Catappa (X %).
(See page 1785.)

sive appearance of the same thing. From the top of

the rootstock grows a twining vine which attain.? a

lieight of 8-10 ft., flowers from July to Nov., and dies

down each season. The plant twines by means of the

tips of the slender branchlets. It is a weak-looking
growth to issue from such a
mighty tuber.
The inner part of this "bulb"

has been compared to a turnip for
texture and color. The Hotten-
tots used to cut it in pieces, bake
it in the embers and eat it. Old
and grotesque bulbs have from
time to time been brought from
the Cape as curiosities. A large
specimen recently sold for $100.

There are probably no large bulbs
in the U. S., but seeds and seed-
lings are procurable in this

country. The plant is of easy
cultivation in a cool greenhouse.
No method of propagating by the
bulb is known.
Testudinaria is a genus of 3

species, all South African. It is

closely related to the important
genus Dioscorea, differing essentially in the seeds, which
are samara-like, having a broad wing at the apex, w^hile

in Dioscorea the seed is winged all around or only at the
base. Also the tubers of Dioscorea are all below ground
and fleshy, while those of Testudinaria are half above
ground and, woody outside. Other generic characters of
Testudinaria; fls. dicecious; male perianth bell-shaped,
with a short tube and G subequal, oblanceolate seg-
ments; stamens 6; female perianth smaller: ovary 3-

loculed; ovules 2 in a looule, superposed; stigmas 3, re-

curved, 2-lobed : capsule rigid, acutely triquetrous.
Flora Capensis 6:252 (1896-97)".

ElephAntipes, Salisb. Rootstock studded with angu-
lar woody protuberances : stems slender, glabrous, much,
brancheci : Ivs. alternate, suborbicular, 1-2 in. broad,
entire, bright green or glaucous, mucronate: .fls. small,
inconspicuous, in racemes, greenish yellow or whitish.
.S.Africa. B. SI. 1347. B.R. 11:921. W. M.

TETEADfMIA is a genus of low, rigid shrubs of the
composite family n.ative to the arid regions of western
North America. The original species, T. canesce^is, is

the best known. Its heads have only 4 flowers. They
are yellow and about /4-% in. long. This plant was of-

ered in the East in 1881 for western collectors but has
no horticultural standing. For a full botanical account,
see Gray's Synoptical Flora of N. A.

TETRAGONIA (Greek, four-angled: referring to the
usually -l-angled fruit). Firo'idefe or Mesi'tnbrijaceir.

Herbs or suli-shrubs from the southern hemisphere and
Japan. Usually decumbent: Ivs. alternate, short-peti-
oled, somewhat fleshy : fls. yellow, green or reddish,
axillary, apetalous; calyx 3-.5-lobed. Only one species
known in cultivation.

ezpansa, Thunb. New Zealand Spin.4.ch. New Zea-
land Ice Plant. Fig. 2491. A hardy or half-hai-dy an-
nual 3-6 in. high, often spreading 4-6 ft.: Ivs. triangu-
lar, larger ones 4-5 in. long by 2-3 in. broad: fls. small,
yellowish green. New Zealand. B.JM. 2362.
New Zealand Spinach is chiefly useful for furnishing

greens during the summer when the common spinach
cannot be grown. It tastes a good deal like Spinach but
is somewhat tougher as a rule. It is grown to some ex-
tent in California both for man and sheep. It readily
self-sows.
For an early outdoor crop fresh seed should be sown

in rich soil in a warm room early in January. The seed
usually requires about 4 weeks to germinate. After
growing about 2 weeks the seedlings should be trans-
planted to thumb-pots and about a month later to 4-inch
pots. Growing vigorously in this condition they will be
large enough to move into the garden toward the end of
April, -where they should be set 3-4 ft. apart each way,
and as the plants grow will entirely cover the ground.
They should be handled with great care in transplant-
ing, otherwise growth will be so checked that it will

require several weeks for recuperation. Again, plants
should never be allowed to become potbound, as this
will immediately bring them into flower and fruit and
thus stunt their further growth, as well as greatly
shorten their period of productiveness. Well-grown
plants should be ready for use by June 1 and, if they
continue vigorous, nearly a peck of greens can be gath-
ered from each plant once a week imtil heavy autumn
frosts. In gathering only 4 or 5 inches of the tip ends
of the larger plants should be taken. In the South, it is

usually dwarf, not generally exceeding 6-8 inches.
There is another and somewhat easier method of

growing the crop, though a given area will be less pro-
ductive. Inasmuch as the plant is a hardy annual,
many seeds which ripen late in autumn will fall to the
ground and germinate early in spring, though not early
enough for the plants to be injured by spring frosts.
These will be large enough for use toward the end of
•June. Annual crops are thus grown on the same
ground several successive seasons with no care except
removing old plants and keeping the new ones free
from w^eeds.
For the forcing-house crop, seed should be sown dur-

ing July in seed-beds w-here the plants remain until the
latter part of September, when they should be taken
directly to the benches and will be ready for use early

2491. Tetragonia expansa (X %).

in November. It is best to set the plants about 18 in.

apart in benches at least 6 in. deep. No further atten-

tion is necessary except to give plenty of water, and
under good conditions a peck of greens will be produced
once a week on 4 square feet from November to May
inclusive. A crop may also be grown beneath the
benches near the walks, as well as in the grapery bor-

ders. Space that cannot be used for other purposes
may thus be utilized to very good advantage, though
they will not produce as abundantly.
This crop may also be grown in houses with portable

roofs by starting the plants during summer in houses
with the roofs removed, the roofs being replaced on
the approach of cold weather. The plants will continue
producing the entire winter and following spring, when
they should be uncovered and will reproduce them-
selves in the same manner as the summer crop.

H. C. Ikish.
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TETRAMlCRA {Greek words, referring to the four

.s-;H(f^^ divisions of the anther). Orchiddcew. A geuus
of small terrestrial or epiphytic herbs of slender habit
bearing racemes with few pretty lis. produced in spring.

The erect stems, which are not pseudobulbous, grow
from a creeping j'hizome and bear 1-3 fleshy linear Ivs.

and a slender but rigid, terminal raceme: sepals and
petals nearly equal, spreading; labellum joined to the

base of the column; lateral lobes large, spreading or

small, auricle-liUe, middle lobe large, entire, contracted

at base, column with 2 wide wings; pollinia 4 perfect

and 2 imperfect. Six species in Brazil and West Indies.

Culture as for Laslia (p. 872).

hicolor, Rolfe (Leptdtes btcolor, Lindl.). Lvs. solitary

on the short stem, semi-cylindric, with a furrow in

front, 3-4 in. long: raceme few-fld., shorter than the
lvs.: sepals and petals white, linear-incurved, over 1

in. long; lateral lobes of the lip small, folding over the
column: terminal lobe oblong- lanceolate, bright rose,

with white tip and margins. A pretty plant. B.R.
19:1025. A. F. G:633. Var. glaucophylla, Hook. Lvs.
glaucous. B.M. 3734. Heinrich Hasselbring.

TETRANEMA (name refers to the four stamens).
Scrophiilitridccce. A single little Mexican perennial
herb, with many nodding purplish flowers crowded on
the tops of radical scapes, and grown under glass or in-

doors for its profuse bloom. True stem very short or
almost none: lvs. crowded at the crown or opposite on
the very short stem, obovate or oblong-obovate, shal-

lowly crenate- dentate: tls. purplish or violet spotted
with lighter color in the throat; calys 5-parted, the seg-

ments narrow and acute; corolla long-tubular, 2-lipped,

the upper lip emarginate, the lower longer and 3-lobed

;

stamens 4; stigma capitate: fr. a 2-valved capsule. T,

Mexicanum, Benth., is the only species, known as the
"Mexican Foxglove" and formerly as Pentstemon Mexi-
canus. The pretty flowers are borne in profusion on
the summits of slender purple scapes 6-8 in. high. Al-
though essentially a summer bloomer, with good care
it may be made to flower most of the year. It is usu-
ally regarded as a warmhouse subject, but it makes a
good window plant and is easy to grow. Plants con-
tinue to bloom year after year. Prop, by seeds.

L. H. B.

TETRATH£;CA (Greek, 4-celled ; referring to an-
thers). Tremandrdcece. T. erieifolia is a heath -like
Australian shrub which grows about a foot high and
bears in -July numerous 4- or 5-petaled pink fls., which
open only in sunlight. The fls. are borne on slender
pedicels and are solitary in the axils. This plant is

cult, in S. Calif., having been introduced about 1900 by
Mrs. T. B. Shepherd, who recommends it both for out-
door culture and for pot culture in the greenhouse, and
adds that the fls. are pink or white, ^-% in. across.
Tetratheea is the largest genus of the family Tre-

mandraceee, of which a short account is given under
Platytheca. It is an Australian genus of subshrubs
with red or purple flowers. Eighteen species are dis-
criminated in Flora Anstraliensis 1:129 (1863). They
vary greatly in foliage, the lvs. being alternate, whorled
or scattered, heath-like and entire, or flat and toothed,
or reduced to minute scales. Generic characters: sta-

mens apparently in a single series, the anthers contmu-
ous with the filament, 2-celled, or 4-celled with 2 of the
cells in front of the 2 others, more or less contracted
into a tube at the top: capsule opening only at the
edges: seeds appendaged.
In European greenhouses all the plants of this family

are considered difficult of cultivation. They are treated
like many other Australian heath-like plants, being
potted in fibrous peat and silver sand and watered care-
fully at all times. It is said that only soft rain water
should be used. They are usually propagated by green-
wood cuttings, but in California the seeds are offered.

ericifolia, Sm. This species is distinguished from its

congeners by its lvs., which are mostly verticillate and
"linear with revolute margins. Heath-like, tender sub-
shrub, much branched and diffuse; sepals not reflexed:
ovary with 2 superposed ovules in each locule or rarelj' a
single ovule attached below the top of the locules. Very
abundant about Port Jackson, N. S. Wales. \si, M.

TEtrCRIUM (Teucer was the first king of Troy).
L((l>it)lu\ Geumander. One hundred or more perennial
herbs or undershrubs, mostly of the Old World, four of
which are offered in the American trade. Lvs. oppo-
site, entire or dentate: tls. mostly purple or pinkisli. in
whorls forming a terminal interrupted spike; calyx
campanulate or tubular, more or less equally 5-toothed,
10-nerved; corolla with large lower lip, and the upper
lip very small or split so as to appear to be wanting;
stamens 4, in 2 pairs, exserted through the split or
notch in the short upper Up. The Germanders are
hardy herbs, with aromatic foliage, suitable for the
wild garden or rockwork. They are little known horti-
cultu rally.

A. Fls. in disiinct 2~6-fId. wJiorls, forming a lax ter-

iuiiial inflorescence.

Chamaedrys, Linn. One to 2 ft. tall, from a decum-
bent base, branching, with age becoming woody below,
pubescent or villous: lvs. ovate or oblong, petioled,

incise-crenate, cuneate at the base, somewhat canescent
beneath, the floral ones smaller and scarcely dentate:
fls. bright rose, with red and white spots, % in. long,
rather showy, in many 2-6-fld. whorls. Europe. —

A

good border plant for late summer bloom.

AA. Fls. solitary or not more than Sat a whorl, form-
ing a long terminal spike.

Canad6nse, Linn. Erect, 1-3 ft. tall, soft-pubescent
or canescent: lvs. oblong -ovate to lanceolate, sharp-
serrate: fls. purple to cream-color, the corolla about }4

in. long, the calyx canescent and the 3 upper lobes ob-
tuse. Low ground, eastern states, from north to south.
Mn. 8:97. — Offered by dealers in native plants. Use-
ful for low grounds and moist borders. In general habit
resembles a Stachys.

AAA. Fls. on opposite axillary 1-fld. peduncles.

fruticans, Linn. Shrubby, 2-3 ft., wide-branching:
lvs. ovate, obtuse, entire, white- or brown-pubescent
beneath: fls. on 1-fid. peduncles which are shorter than
the calyx, blue, forming terminal or lateral clusters.

Europe. — Recommended for dry places South. Has a
long blooming season.

hicolor. Smith. Dwarf, herbaceous, glabrous: lvs.

ovate, oblong or lanceolate, obtuse, entire or incised,

green: fls. blue and white, on axillary 1-fld. peduncles.
Chile. -Offered in S. Calif. l_ h. B.

TEXAS, HORTICITLTURE IK. Fig. 2492. Theclimatrc
belts of the state are distinctly marked and extremely
different in character, one from another. They may be
designated as follows;

1. The Gulf Coastal Plain.
2. The East Texas Forest Region.
3. The Red River Valley.
4. The Black Waxy Prairies.

5. The Brown or Chocolate Plains.
G. The Pecos Valley.
7. The Rio Grande Valley.

1. The Gulf Coastal Plain, extending out 50-75 miles
from the Gulf of Mexico, varies in altitude from a few
feet along the low sandy beach, to 50 and rarely 100
feet inland. Its surface in places is timbered with
live-oak and pine, but mostly it is a level, black-sandy
prairie. The streams are bordered in southeastern
Texas with timber and undergrowth of many species,
including the grand magnolia, holly, palms and many
other beautiful flowering trees, shrubs and perennial
herbs. The rainfall in the southwestern extension of
this belt is much less than in the eastern, where it

averages above 50 inches annually, and the growth and
cultural conditions vary accordingly. In trucking,
celery, cabbage, strawberries, tomatoes and melons are
the leading items. On the southern end of Padre
Island, near Brownsville, bananas, oranges and pine-
apples are grown to some extent. Figs flourish every-
where in the coast country. The canned-fig industry is

developing and promises to become very profitable.

Dewberries grow to perfection, and wild varieties are
marketed in considerable quantities. The Le Conte,
Keiffer and Garber pears do better in this region than
elsewhere. Some of the Chinese Cling group of peaches,
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also the Honey and Peen-to types, succeed well. Japan-
ese plums, persimmons, and various American and for-

eign grapes also succeed, the latter requiring to be
grafted on phylloxera-resistant roots, which are found
in the numerous wild vines of the state.

Ornamental horticulture, in all its branches, is here
characterized by a profusion and luxury of growth in

foliage and flower of a semi-tropical nature. Ever-
blooming roses continue to flower most of the winter.
Broad-leaved evergreen trees and shrubs, known in

the North only in conservatories, are here seen in all

well-appointed private grounds and in parks and ceme-
teries. Cape jasmine hedges, with their dark glossy
green foliage and pearly white, camellia-like, sweet
perpetual flowers, are very popular. Commercial plant-

and cut-flower growers do a good business in the cities

of Galveston and Houston. During the winter holidays
they collect from the woods great quantities of long
(''Spanish") moss, holly, magnolia, mistletoe, palmetto,
smilas, etc., and ship to northern cities for decoration
purposes. In May and June they send to northern
florists great numbers of cape jasmine and magnolia
flowers.

2. The Great East Texas Forest Region lies just north
of the eastern end of the Coastal Plain, the city of
Beaumont being situated in its southern extremity.
Extending westward from the Sabine river on the east
to the Navasota river on the west, over 150 miles, and
northward to Red river about 300 miles, narrowing
somewhat in its northern parts, is one of the grandest
and richest forests in America. Three species of fine

lumber pines are most abundant. Numerous oaks, hick-
ories, elms, maples, beeches, white and black walnuts,
gums, poplars, pecans, lindens, magnolias, holly, persim-
mons, sassafras, and numerous handsome shrubs and
perennial flowers are found almost everywhere, but
especially along the streams. The soil is generally very
sandy, underlaid with red and yellow clay, and well
adapted to fruits of almost all kinds. The altitude
varies from 100 to GOO feet. The rainfall is ample—from
40 to 60 inches annuall}'— the climate is very mild, and
altogether it is an almost ideal land in which to live

easily and have a very paradise of a home, with a
moderate activity of mind and body. Owing, to the
great lumber-mill interests, and lack of market facili-

ties, nearly all horticultural pursuits have been over-
shadowed until recently. But at Palestine, Tyler,
Troupe, Longview, Nacogdoches and some other points,
large commercial peach orchards, berry plantations
and canneries have been in very successful operation
for a number of years and these interests are rapidly
increasing. Railway facilities are growing, and alto-

gether East Texas has a very bright horticultural
future. Trucking of nearly all kinds, and fruit-growing,
with berries, peaches, plums, apples (especially in
northern parts), and pears, could hardly ask for better
natural conditions. Until recently the settlers of this
region were almost entirely from the older southern
states and not very enterprising, yet very sociable, and
their houses, yards and gardens are of the southern
type. They earnestly desire enterprising, intelligent
people from the North and East to take up their excel-
lent, though cheap lands, and improve them.

3. The Red River Valley is a long extension to the
westward— some 250 miles— of the soil, climatic and
forest conditions of East Texas, excepting the pines,
gums, and some other trees in its western parts.
But, as the Red river runs eastward in a broad, deep,

heavily timbered valley, its southern bluffs, some 5 to

10 miles wide, enjoy peculiar immunity from late frosts.

Here apples flourish about as well as in northern
Arkansas, and peaches have not failed entirely in fruit
during the twenty-five years of residence of the writer
at Denison, Texas.
With the exception of a few of the tenderer shrubs,

everything is grown here as well as in East Texas, and
apples, grapes and some other fruits grow better and
acquire higher color and flavor, owing to a less humid
atmosphere. In this belt belong the cosmopolitan little

cities of Texarkana, Paris, Sherman, Denison and
Gainesville, in which are found many beautiful resi-

dences and grounds, many orchards, vineyards, and
berry plantations. Railway facilities are excellent, and

good markets lie in every direction. Trucking is also
extensive. Cut-flower and general nursery business
flourish in the places named. The people, coming from
everywhere, are not at all clannish, but sociable and
enterprising, with the northern types prevailing and
northern ideas generally appear in the architecture
and gardening, yet tine samples of the southern style
are not infrequent.

Similar conditions prevail in some parts of the Trinity
River valley as along Red river, especially about Dallas
and Ft. Worth; also on the Brazos at Waco, but more
of the southern type. These three cities nestle in the
heart of the next great division.

4. The Black Waxy Prairie Region of Texas lies next
to East Texas on the west and to the Red River Valley
on tbe south, extending west to about 98° and south
to within 150 to JOO miles of the Gulf, a broken
irregular arm of the East Texas region extending
southwestwardly between it and the Coastal Plain.
This region has an altitude in its southern parts of 400
to 500 feet and rises in the northwest to 1,000 feet or
more. The rainfall varies from 50 inches or more in
its eastern parts to 30 inches in the western parts. The
foundation is white, chalky lime-i*ock, the soil very
black, sticky and exceedingly rich, highly adapted to
grains, grasses and cotton, but not suitable for most
fruits. The stone fruits and blackberries do best.
Onions are largely grow^n in Collin county, of which
McKinney is county seat. Most shrubbery does well.
The Bermuda grass flourishes in Texas wherever
grass can grow and is the almost exclusive lawn-grass.
Very handsome yards are made by some of the farmers
and many who live in the towns and cities; but most
farmers in Texas have done little or nothing to beautify
their homes horticulturally. Nowhere is this more ap-
parent than in the Black Waxy Lands, the home being
generally surrounded by corn-cribs, stock-pens, cotton-
bins, and exposed farm machinery. There are splendid
exceptions to these, demonstrating that very beautiful
homes can be made even in the black lands of the state,

where the richest general farming region exists.

5. The Brown, or Chocolate Plains Region of Texas,
devoted principally to grazing and small grains, lies to
the westward of the Black Land Region, is about 200
miles wide by 600 long, extending from Oklahoma on
the north to the Rio Grande on the south, running from
1,000 feet altitude on the south and east to 3,000 feet on
the west, where it ends suddenly against the cliffs of
the still higher Staked Plains Region.
Horticulture is in its infancy in all this vast semi-arid,

high, rolling prairie coimtry, and can do little M^thout
irrigation. Yet many wealthy stockmen there have
beautiful grounds surrounding their homes, and grow
their home supplies of ver)' fine fruits. Of commercial
horticulture there yet is none. The same may be said
of the Staked Plains Region, but its soil is dark rich
loam, the country almost a dead level, except where
canons have cut into it, its altitude from 3,500 to 4,500
feet, its climate dry and very salubrious. Irrigation-
horticulture in a small way is sustained from driven
wells, which strike plenty of water at 10 to 30 feet.

Stock-grazing is the only commercial occupation. Five
or six counties northwest from Austin, in the central

parts of the Chocolate Belt, are very broken, hilly and
picturesque, well adapted to fruits. Nearly every home
there is supplied with fruits, but stock-grazing is the
chief occupation.

6. The Pecos Valley lies just west of the Staked
Plains, and east of a spur of the Rocky Mountains. In

places it is irrigated, as at Roswell and Carlsbad,
N. M., and Pecos City, Texas. Commercial fruit-grow-

ing is considerable in this valley, especially at Roswell
and Pecos City. At the latter place is a vineyard of 40
acres of the vinifera varieties, planted 8 or 10 yeai'S,

doing finely on their own roots and very profitable, as

the fruit goes to market in northern cities before any
grapes are ripe in California,

A vast mountainous and dry plains region extends
from the Pecos to the Rio Grande, devoted to goats,

sheep and cattle, yet at Ft. Davis, on a beautiful mesa,
some 5,000 feet altitude, among mountains 2,000 to

4,000 feet higher, are a good many very beautiful

homes, and fruits do finelv, as there is sufficient rain-
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fall and the air is very pure, so that diseases are almost
unknown.

7. The Rio Grande Valley is much warmer in the
same latitude than the Pecos valley, otherwise the horti-
cultural conditions are pretty much the same.
At El Paso and Ysleta, a little way south on the

Texas side, considerahle quantities of vinifera g:rapes
of table varieties are grown under irrigation and shipped
to other Texas and
to northern cities

in August and
September. Pears
and p 1 u m s are
also grown to
some extent.
Farther down on
the Rio Grande,
at Del Rio, Eagle
Pass and Laredo,
grapes, figs and
onions are con-
siderably grown
and shipped to

the larger Texas
cities and the
North. The
grapes are of the
Old World varie-
ties, and ripen in
June; c on se

-

quently have no
competition and
bring fine prices.
The conditions
are such that im-
mense quantities
of as fine grapes
of this class can
be grown in this
part of Texas as
in the hest re-

gions of Cali-
fornia, and the
cost of getting to
market is not
more than half as
much. Undoubt-
edly the triangu-
lar region be-

tween San An-
tonio, Laredo and
Del Rio will in

the near future
have extensive
commercial vine-
yards of vinifera
grapes.

The Spanish
taste in home
grounds among
the wealthy of
southwestern Texas, who are chiefly stock-growers and
merchants, prevails largely. It consists of a plaza,
or open square in the center of the I'esidence, having
fountains (where water is to be had abundantly), and
borders, beds and vases of rare tropical and subtropical
flowers, shrubs and fruits. Around this highly artistic

garden the house is built, often of adobe, sometimes of
stone, cut and carved, in large rooms adjoining and
opening into each other, all on the ground-floor and one
large door opening out to the street or small front yard
from a big hall, sometimes having grand arches and
marble columns. No windows are in the outside walls,
except perhaps in the front, the rooms all being lighted
from within the plaza. Thus great seclusion is secured
and a perpetual conservatory scene is had from every
room. Paved walks, usually covered, run around the
plaza next the rooms and similar walks cross through
the plaza.
The plaza-park prevails also in the finer hotels, as

seen in some at San Antonio; and these, on an enlarged
scale at various places in the denser parts of the city,

give a very refreshing appearance. In the central and

western parts of the state the northern and eastern
style of park, cemetery and private grounds decoration
is mostly copied, as is also the architecture. Some
very creditable examples are seen in Dallas, Waco,
Austin, Paris, Sherman, Gainesville, Fort Worth and
other places.

There are numerous small, and a few fair-sized
nurseries scattered over the state, chiefly in the Red

2492. Texas Horticulture.

Circles indicate localities devoted to gi-ipe cultui'e; black dots to strawberries; broken
horizontal lines indicate areas suitable for apples; vertical lines for peaclies.

River Valley and eastern Texas, as at Houston, or near
there, Brenham, Austin, Dallas, McKinney, Ft. Worth,
Denison, Bonham, Paris, Tyler, Gainesville.

Plant and cut-flower business is developing rapidly
in the larger cities.

Seed business is almost entirely commercial or job-
bing, few being engaged in growing seeds of any kind
as a business and the supply comes from northern and
eastern growers.
The Texas State Horticultural Society, organized in

1883 or 1884, is in a flourishing condition and meets
annually with the Texas State Farmers' Congress, at

College Station. Tbei-e are several local horticultural

societies in the state, and some 40 or 50 Fruit- and
Truck-Growers' Associations for commercial purposes,
with one general head to look after freight rates, dis-

tribution of products and placing in market. No state

aid is ffiven to any of the horticultural societies, yet
during the last twenty-five years great developments in

the various lines of horticulture have been made. Along
with these developments have come varieties specially

suited to the climates aUd soils, as few of the eastern
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and northern varieties were found adapted, or profitable.

Some of tliese varieties that have originated in the

state are given in the following lists.

T. V. MUNSON.

SOME FKUITS THAT ORIGINATED IN TEXAS.

Apples.

Aaron Holt, Hamilton, Shirley.

Bledsoe, Heine, Steward,
Bruce (Bruce' s Jones (Jones' Fa- Stevens,
Summer), vorite), Talbot,

Doyle, Lincoln, Texas Red,
Gray, Rutledge,

Peaches.

Yellow Sweet.

Alice Haupt, Evening Star, Pearson,
Barnes, Family Favorite, People (People's
Bell (Bell's Octo- Galveston, Cling),

ber). Governor Hogg, Philip Horton,
Bessie Kerr, Great Llano, Ramsey (Ramsey's
Bonanza, Guadalupe, Early)
Burnet, Holler, Raisin (Raisin
Cabler (Cabler's Joe Johnson, Cling),

Indian), Lone Star, Red River,
Oaruth (Caruth's Lulu. Rogers,

Late). Maggie Burt, Rupley.
Carman, Mamie Ross, Scruggs,
Chilow, Miss Lolo, Shipler.

Clara Bruce, Morning Star, Success,
Coleman. November, Superb,
Crimson Beauty, Old Alcalde, Texas King,
Dulce, Onderdoak, Texas,
Early Cliina, Orman, Topaz.
Early Beanty, Orleana. "Victor.

Eldred (Eldrea Pansy, Ward.
Cling),

Grapes

.

America, Elvicand, Mrs. Munson,
Atoka, Fern, Muench,
Bailey, Gold Coin, Perry,
Beacon, Headlight, Presly.
Bell. H. Jaeger, Rommel.
Big Hope, Hopkins, R. W. Munson,
Brilliant, Husmann, San Jacinto,
Carman, Kiowa. Wapaniika,
Cliampanel, Laussel

.

W. B. Munson,
Belaeo, Lukfata, Wetumka,
Delicious, Marguerite, Xyluta,
Dr. Collier, Manito,

Pears.

Alamo.

Plums.

Yamago.

African. Golden Beauty, Piram,
Beauty. Gonzales, Pontotoc,
Bestofall, Heep, Preserver
Caddo Chief, Holland, Ragland,
Captain (Colum- Kanawha. Roulette.

bia), Lone Star, Sanders,
Clara, Marianna, Saffold,

Clark, Mason, Transparent.
Clifford, McCartney, Texas Belle,

Coletta, Minca, Waddell.
Crimson Beauty, Miniand Watson.
Drouth King, Munson, Wavland,
Eagle, Nimon, Whitaker,
Early Red, Nona, Wooten,
Early Sweet, October Red. Yates.
El Paso, Ohio Prolific,

Mulberries.

Spalding, Travis,

Strawberries.

Victoria.

Parker Earle, Hobson.

BJackherries.

Dallas, Robison, Spalding.
Giant Pet, Jumbo,

Dewberries

.

Anslin-Mayes, Pink. White.
McDonald.

R. H. Price.

THALIA (J. Thalius, a German naturalist, and author
of Sylva Hercynia, a catalogue of the plants of the
Harz mountains; died 1588). Scitamindce(e. About 7

species of tender American perennial, stemless, marsh

herbs with large, long-petioled, often canna-like leaves
and long scapes bearing large panicles of spikes of usu-
ally purple flowers. Fis. commonly 2 together in a 2-

valved spathe; calyx minute; corolla tubular, with 6
divisions, of which the 3 interior are unequal; style
thick, spiral; stigma 2-lipped, the lower lip long and
pendulous: capsule inflated, 1-loculed, 1-seeded.

A. Plant covered with a white powder.
dealbata, Fras. Stemless: petioles 1-2 ft. long: Ivs.

canna-like, cordate, ovate, 6-9 in. long: scape terete,
3-5 ft. high: panicles erect: spikes erect. June-Sept.
Ponds and marshes, S. C. and west. B.M. 1690., B.B.
1:455.—A fine and stately aquatic when well grown. It

should be placed in shallow water or in wet soil.

AA. Plant not poivdery.

divaric&ta, Chapm. Stemless: petioles longer than
in T. dealbata: Ivs. banana-like, 1-3 ft. long, oblong-
ovate: scape 5-10 ft high: panicles 2-4 ft. wide: spikes
zigzag, pendulous. Sept., Oct. Ponds, Apalachicola,
Fla. —According to Reasoner Bros., this magnificent
native ornamental-leaved marsh plant thrives in garden
soil with cannas and like plants. Does well under culti-
vation in southern California. p^ yh. Barclay.

THALfCTRUM (ultimately probably derived from
Greek thnlJo, to grow, but application doubtful). j¥a-
nunculacew. Meadow Rue. Erect perennial herbs:
Ivs. ternately compound and decompound ; stem-lvs.
alternate : fls. dicecious, polygamous, or perfect in
some species, rather small, generally greenish white
or sometimes purple or yellow, borne in a panicle or
loose raceme; sepals 4 or 5, deciduous; petals want-
ing; stamens many, showy: carpels usually few, 1-

seeded. This group includes several forms which are
well suited for the mixed border and rock garden. The
robust forms are desirable for the wild garden. Many
are very hardy, and only the more southern forms of
those given below are at all tender. Thalictruras are
valued for their feathery heads of flowers, contrasting
with their handsome stems and leaves, which are often
of a purple cast. They may be propagated by seed or
by division of roots in earh"" spring, just as growth be-
gins. Any good loamy soil will suit them if well
drained.
The latest monograph of the entire genus was pub-

lished in 1885, by Lecoyer, iu Bull. Soc. Roy. de Bot.
de Beige, where he describes 69 species. In 1886 Wm.
Trelease published a fine treatment of "North American
Species of Thalictrum " in Proc. Soc. Bost. Nat. Hist.
23:293-304, in which he recognized 11 species and 4
varieties north of Mexico. His treatment is rather
closely followed by Robinson in Gray's Syn. Flora, 1895.

Since that time at least 10 new species have been de
scribed— chiefly from Mexico— several of which are by
J. N. Rose, in Cont. U. S. Natl. Herb. 5:185, Oct. 31,

1899. All North American forms were treated by the
present writer in Minn. Bot. Studies, Aug.. 1900. Be-
sides several native species, about 5 have been intro-

duced to our gardens from other countries.

INDEX.

adiantifolium, 3. Fendleri, VI. rurpurascens, .5.

adiantoidcs, 3. glaucum, 4. purpureuni, 3, 5.

aquilegifolium, 7. minus, 3. saxatile, 3.

Chelidonii, 10. oceidentale. 11. sparsiflorum, 2.

Cormiti, 7. petaloideum, 1. speciosum, 4.

Delavayi, 10. polycarpum, 13. venulosum, 9.

dioicum. 8. polygamum, (5.

a. FIs. perfect.

B. Filaments widened near the
anthers: anthers ovate, ob-

tuse.

c. Akenes sessile, in a head,
ovate-ohlonff 1. petaloideum

cc. Ahenes stalked, w i d e ly
spreading, strair/ht along
dorsal margin .'

2. sparsiflorum
BB. Filaments filiform: anthers

linear, acute or mucronate.
c. Fruits sulcate: stigtna di-

lated on one side of the
sJioi-t style 3. minus
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cc. 1'^7-uits longitudinally
veined: stigma terminal,
minute^ not dilated, style

short 4. glaucum
AA. JFls. polijganio-dicecioufi

.

B. Anthers linear, niucronafe:
filaments thread-like 5. purpurascens

BB. Anthers ovate: obtuse, fila-

ments broadened above G. polygamum
AAA. Jf^ls. diceciouSf with rare excep-

tions.

B. Filaments widened above:
anthers ovate, rather obtuse. 7. aquilegifolium

BB, Filaments thread-like: an-
thers linear, ac\ite or mu-
cronate.

c. Mature fruits rather firm
or thick - wal led, not

greatly flattened, filled by
the seed.

D. Sepals green or greenish.
E. Blades of leaflets very

thin 8. dioicum
EE. Blades of leaflets firm,

veiny below 9. venulosum
DD. Sepals purple 10. Delavayi

CC. Mature fruits less firm,
thin - walled, 2 - e dg ed

,

either flattened or turgid.

D, Leaflets very thin 11. occidentale
DD. Leaflets firm.

E. Pistils 5-11 {rarely 13):
akenes flattened 12. Fendleri

EE. Pistils 7-W: akenes
turgid 13. polycarpMm

1. petaloideum, Linn, Stem round, nearly 1 ft. high,
almost naked: Ivs. 3-5-parted; Ifts. smooth, ovate, en-

tire or 3-lobed: rts. corymbose, perfect; sepals white,
rotund; filaments pink; anthers yellow: fr. ovate-ob-
long, striated, sessile. June, July. N. Asia. L.B.C.
9:891. — Not yet in American trade lists but well worth
cultivating.

2. sparsindrum, Tnrcz. Stem erect, snleate, 2-4 ft.

high, branching, usually glabrous: Ivs. triternate, up-
per ones sessile; Ifts. short-stalked, round or ovate,
variable in size and shape of base, round-lobed or
toothed: fls. in leafy panicles on slender pedicels, per-

fect; sepals obovate, whitish, soon reflexed; filaments
somewhat widened; anthers very short: akenes short-

stalked, obliquely obovate, flattened, dorsal margin
straight, 8-10-nerved; styles persistent. N. Asia,
through Alaska to Hudson Bay, in mountains to Colo-
rado and southern California.

.3. minus, Linn. [T.purpureum, Schang. T. saxdfile,

Vill.). Stems round, sulcate, 1-2 ft. high: Ifts. variable,

acute or obtusely lobed, often glaucous: fls. drooping,
in loose panicles, perfect; sepals yellow or greenish:
fr. ovate-oblong, sessile, striated. Summer. Eu., Asia,
N. Afr. —A polymorphous species in the variation of
the leaflets.

Var. adiantifdlium, Hort. (T. adiantoides, Horf. T.

adlanthifolium, Bess.). Lfts. resembling those of Adi-
antum fern. —A form much used and admired.

4. glaiicum, Desf. {T. specidsum, Hort.). Stems
erect, round, glaucous, 2-5 ft. high: Ifts. ovate-orbicu-
lar, 3-lobed; lobes deeply toothed: fls. in an erect
panicle, perfect; sepals and stamens yellow: fruits 4-6,

ovate, striated, sessile. June, July. S. Eu.

5. purpurdscens, Linn. (T. purpureum, Hort.). A
polymorpbous species, allied to T. polygamum: stem
,3-6 ft. high, branching above, leafy, pubescent or
glabrous, sometimes glandular: lfts. larger than in that
type: fls. in a long, loose, leafy panicle, polygamo-dioe-
cious; filaments narrow; anthers rather long, taper-
pointed: akenes slightly stalked, ovoid, glabrous or
pubescent, with 6-8 longitudinal wings; style slender,
persistent; stigma long and narrow. Canada to Fla.,

west to the Rockies. June-Aug.

6. polygamum, Muhl. Tall Meadow Rue. Erect,
3-8 or more ft. high, branching and leafy, smooth or
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pubescent, not glandular: Ivs. three to four times ter-

nate or terminally pinnate; lfts, oblong to orbicular,

bases variable, 3-5 apical lobes: fis. in a long, leafy
panicle, polygamo-dia^^cious; sepals white; filaments
broadened when young; anthers short: akenes ovoid,
stipitate, 6-8-winged or ribbed, with stigmas as long,
which become curled. July, Aug. Low or wet grounds,
Canada to Fla., westward to Ohio.

7. aquilegiiolium, Linn. Feathered Columbine.
Fig. 2493. Stems large, hollow, 1-3 ft. high, glaucous:
Ivs, once or twice 3-5-parted ; lfts. stalked or the lateral

ones nearly sessile, slightly lobed or obttisely toothed,
smooth, suborbicular: fls. in a corymbose panicle,
dioecious; sepals white; stamens purf)le or white: fr.

3-angIed, winged at the angles. May-July. Eu., N.
Asia. B.M. 1818; 2025 (as var. formosum). Gn. 47, p.

357; 50, p. 117. — The old name T.Cornuti, Linn., may be a
synonym of this, and if so it is the older name, being ptib-

lished on a preceding page, but y. Oornutl was described
as an American plant, while T. a quilegi folium- is not. As
the description and old figure of T. Cortruti do not
agree with any American plant, the name may well be
dropped. Those plants advertised as T. Cornuti are
probably T. aqui leg ifolium or T. polygamum.

8. didicum, Linn. Rather slender, 1-2 ft. high, gla-

brous: Ivs. three to four times 3-parted; lfts. thin,

orbicular, several-lobed or revolute, bases variable :

fls. in a loose, leafy panicle with slender pedicels, di-

oecious; stamens much longer than the greenish sepals;
anthers linear, obtuse, exceeding their filaments in

length: akenes ovoid, nearly or quite sessile, longer
than their styles, with about 10 longitudinal grooves.
Early spring. Woods, Labrador to Ala., west to the
foot of the Rockies.

9. venuldsum, Trelease. Allied to T. dioicum: stem
simple, erect, 10-20 in. high, glabrous, glaucous, bear-
ing 2-3 long-petioled Ivs. above the base: Ivs. three to

four times 3-parted; lfts. short-stalked, rather firm,

rounded and lobed at the apex, veiny beneath: fls. in a
simple panicle, dicecious, small; sepals ovate; stamens
10-20, on slender filaments; anthers oblong, slender-
pointed : akenes nearly sessile, 2 lines long, ovoid
tapering to a straight beak, thick-walled and 2-edged.
S. Dak. westward and southward in the mountains.

3493. Thalictrum aquilegifolium (X K).

10. Delav4yi, Franchet. Slender, 2-3 ft. high, gla-

brous: lower Ivs. on long, slender petioles, two to three
times 3-5-parted ; lfts. long-stalked, 3-5-lobed, base
cnneate, rounded or cordate: &s. pendulous, dioecious;
sepals purple or lilac, 3^ in. long, equaling the slender
stamens, anthers linear: carpels 10-12: fr. winged at
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2494. Thalictrum Fendleri (X >3).

the three angles, stipitate. Summer. Mts. of E. China.
B.M. 7152. G.C. III. 8:12.5. -A close ally of T. Cheli-

do))i> of the Himala3'as so much admired in Europe.
Well worth introduc-

,
-,?/.! '.;'^, tion.

11. occidentile, Gray.
.\llied to T. tUoicitm,

which it closely resem-
bles, but it is more ro-

bust and taller: Ivs.

glandular - pulverulent

:

akenes long, slender,

thin -walled, 2-edged,
ribbed, not furrowed.

12. Ftadleri.Engelm.
Fig. 2-494. A variable
species. Plants 1-3 ft.

high, rather stout and
leafy: Ivs. four to five

times pinnatifid, upper
stem-lvs. sessile; Ifts.

rather firm, ovate to

orbicular, usually with
many shallow rounded
or acuminate lobes

;

bases variable: fls. di-

oecious, in rather com-
pact panicles; stamens
many, anthers long :

akenes nearly sessile,

obliquely ovate, flat-

tened, 3^ ribs on each
face. July, Aug. W.
Texas to Montana.

13. polycarpnm, Wat-
son. Allied to T. Fend-
leri: glabrous through-
out: Ifts. long-petioled.

fls. dioecious, in rather

close panicles: akenes
larger, in a dense glo-

bose head, short-stalked, obovoid, turgid, tapering into

reflexed styles. Summer. Sandy streams, Calif, to

Columbia river. k. C. Davis.

THAMNOCALAMUS. See Bamboo, p. 127.

THAMN6PTEEIS (Greek, bushy fern). Pohjpodi-
dcete. A genus of simple -leaved ferns growing in

crowns, sometimes united with Asplenium. The elon-

gate indusia are in parallel rows on the veins of the
banana-like Ivs., often exte7iding nearly to the margins.
The veins are free below but are united at the apex by
a transverse intramarginal vein.

ITldus, Presl. {Asplenitim and TJtnmndpteris Nldtis-
Avis, Hort.). Bird's Nest Fern. Lvs. bright green,
growing in a crown, 2-4 ft. long, 3-9 in. wide, the mid-
rib rounded and usually green, japan. East Indies. T.
strictum, Hort. {Asplenindrium strtctum, Hort.), is a
more slender, upright form said to be a garden hybrid
between T, Nidus and Sclopendrium crispum.

T. Australisicum, Hook. Differs from the above in

its midrib, which is keeled on the back and often black.

Sometimes regarded as a variety. Australia.

L. M. Underwood.
THASPIUM (name a play upon Thapsia, another

genus of the same family). ifmbrUiffrcv. Meadow
Parsnip. A genus of 3 species of hardy perennial
herbs of eastern North America with ternately divided
leaves (or the lower undivided), and terminal umbels
of yellow or purplish flowers.

aiireum, Nutt. Stem branched, 1)-^ ft. high: root-lvs.

mostly cordate; stem-lvs. ternate; Ifts. ovate to lan-

ceolate, serrate; fls. yellow. -June, .July. Var. trifoli-

&tum, Coult. & Rose, with crenate lvs. or Ifts., is a com-
mon western form. Var. atropurpiireum, Coult. & Rose,
fls. dark purple. The species is of easy culture in any
ordinary soil. In the wild state the plant grows in at

least partial shade. Well-grown plants, especially of
var. atropurpureuni, make attractive specimens.

F. W. Barclay.

THEOBROMA

THSA. See Tea and Camellia.

THELESPfiEMA (Greek, u-art, seed; the seeds are
often papillose). Conipisifce. A genus of about 8 spe-
cies of annual or perennial herbs, rarely shrubby at the
base, native to the extra-tropical regions of North and
South America. They are smooth herbs with aspect of
Coreopsis, with much cut leaves and long pedunculate
flower-heads, tj'pically yellow rays and yellow, some-
times purplish or brownish, disk-flowers. The genus
may be separated from Coreopsis by the form of the
involucre, which is in 2 series of bracts with the inner
series united to about the middle into a cup, while in
Coreopsis the 2 series are distinct and united only at
the very base. The seeds, especially the outer ones of
the head, in Thelesperma are often tuberculate.

h^bridum, Voss {Cosmidium jBii7-ridff€&niim, Hort.).
Fig. 2495. A hardy annual, IX ft. higli, a hybrid of T.
filifoliuyn and Coreopsis tincforia, from the latter of
which it acquires the brown-purple color of its rays.
Lvs. bipinnately divided into filiform lobes not wider
than the stem. p -^^ Barclay.

2495. Thelesperma hybridum (flower X /4).

THEOBBOMA. Commercial Cacao or "Cocoa" is pro-
duced by trees belonging to the Linnfean genus Theo-
broma. The estates devoted to its culture are usually
known as "Cacao plantations" and are largely on the
increase in all suitable climates, owing to the increased
demand for the manufactured article in the different

forms in which it is now prepared for consumption.
The larger proportion of commercial Cacao is produced
by Theobroma Cacao. Other species native to central
America and the West Indies are T. pentagona, T. spe-
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ciosa, T. anrfustifolia iind T. blcolor. Theohroma stff-

vestris, Aulil. (T. MartUnia, Dietr. ) is sometimes re-

ferred to as a native, but does not appear to have been
recorded by modern writers for Central America and
the West Indies.
Theobroma pentagona is a species wliieh in vip^or of

grovvtli and productive capacity resembles to a very
large degree the generally cultivated varieties of T.

Cacao, but it differs in the flowers, in the size of the

beans, and especially in the shape of the pods. The
beans are larger in size than those of T. Cacao, fully

equal if not superior in flavor, and are capable of being
worked up in the same way as the commoner species.

This kind is known on the mainland as "Alli-

gator ' Cacao, from the fancied resemblance
of its skin to the hide of an alligator. The
outside of the pod is soft and easily broken,
and does not atford such good protection to

the interior as the harder shell possessed
by T. Cacao. In Nicaragua T. Cacao and T.
pentatjona are grown together, and the pro-

duce is mostly a mixture of the two species.

From the presence of T. pentagona, it is pos-

sible that hybridization has taken place be-

tween two species. It has been noted that the
pods of T. Cacao produce much larger seeds
or beans in Nicaragua than in countries
where this species is not grown in company
with T. pentagona: and the beans of the two
species are almost impossible to distingui-vli

when cured together. The product of Nicara-
guan plantations also requires ranch less time
for fermentation than the produce of Grenada,
Trinidad or Venezuela, some forty-eight hours being
the usual period, while more than four times that num-
ber of hours will be required for the proper fermenta-
tion of the produce of the last mentioned countries.

Theobroma spedosa is a plant that produces the
"Monkey Cacao" of the mainland. This is never made
into market Cacao, as it is very inferior in quality and
has a disagreeable flavor. The pods are hard, mucli cor-

rugated, warted, and of a dirty brown color when ripe.

Theobroma hicoJor is a verj' distinct species in every
way. The leaves are large, and in the juvenile stages
of growth are broadly cordate in form, and only assume
the mature or oblong form on reaching the third or
fourth year's growth. The pods are oval, ribbed and
netted, hard and woody, with an outer shell half an inch
in thickness which can only be cut with a saw. The
seeds are oval, ranch flattened, with a dark, hard and
smooth exterior. The interior is white, and has a some-
what nutty flavor. They are used in sweetmeats in the
same way as alraonds, but cannot be made into cora-

raercial Cacao, suitable for the manufacture of choco-
lates. This species, though without doubt a true Theo-
broma, is very widely distinct from any of the varieties

of T. Cacao which produce commercial Cacao. The
produce of T. bicolor is known in some parts of Central
America by the names of "Wariba," "Tiger," and "Pas-
taste" Cacao.
Many names have arisen for the varieties of Theo-

broma Cacao which are in cultivation, as many as forty
having been listed by a Trinidad cultivator of large
experience. Looking at the matter from a practical
point of view, all these are merely strains of the one
species, produced by natural cross-fertilization of the
older types. According to Hart's "Cacao," Trinidad,
1900, there are but three major strains or classes of T.
Cacao, I'espectively, "CrioIIo," " Porastero," and " Galaba-
ciUo." The type of the first is found indigenous in
Trinidad and various places on the mainland, its dis-
tinctive character being its bottle-necked pod, with a
thin skin and finely ribbed exterior, together with its

white or whitish seeds or beans, which are mild in

flavor and somewhat rounded in form.
The characters of "Forastero" are its roughly corru-

gated or verrucose pod, containing large flattish seeds,
of a purplish color. It is a tree having greater vitality
than "CrioUo." and gives a much larger crop. "Foras-
tero" means foreign, and this type is said to have been
found on the mainland of South America, whence it was
imported to Trinidad by Arragonese Capuchin Fathers
about 17r>7. (De Verteuil, History of Trinidad, 1884.)

"CalabaciHo" is the third form, its chief characteris-
tics being the vigor of its growth and its small Hat and
strongly flavored bean. By some it is considered as a
degraded form of Forastero.
While the above gives a brief sketch of the chief

characters of the principal types, it must be understood
that there are varieties intermediate between the forms:

The fruit is 8-12 in. long
The tree grows from 10-30
ft. tall.

in fact, on the majority of estates it is impossible to
find any two trees exactly alike in all their botanical
characters, occurring, without doubt, from the unin-
terrupted cross-fertilization which has taken place.
Still, each country appears to maintain certain charac-
ters more permanent than others, and thus secures for
itself a name upon the markets of the world. It is

probable that this is due, in a measure, to the uncon-
cious preference taken by some to distinctive features
of the produce by the continuous cultivation of a fairly
fixed strain which has arisen. It may also be due in
some measure to the influence of climate and environ-
ment. Certain it is, however, that there are to-day
strains of Cacao which are possessed of distinctive
characters, not readily produced by any process of pre-
paration in places other than that in which they are
grown. A fine set of illustrations of varieties common
to different countries has lately been published in a work
by Dr. Paul Preuss, who recently traveled in Cacao-pro-
ducing countries on behalf of the German government.
These different brands are bought by manufacturers

and blended to suit their particiilar market, but there
are certain kinds possessing special flavor which are
readily sold at high value. The value of the commercial
product fluctuates and the price rules considerably
lower than some years ago. Whether this results from
increased production or from a deterioration in the
quality cannot be ascertained. It is clear that if culti-

vators grow Cacao for seed without regard to the best
rules of selection, the quality must deteriorate. What
mitigates this fact is that all the Cacao world has, up
to a recent date, followed the same practice. The pro-
cess of grafting, to which the Cacao tree readily sub-
mits, as was recently proved in Trinidad, will enable
operators to make large fields of the choicer varieties,

and it may be confidently expected that in a few years
a great improvement will be shown in the various
grades placed upoD the mai'ket. But little Cacao is

raanufactured in the countries where it is grown, except
for home use, and then generally in a crude manner.
Chocolate is the term used for sweetened and hardened

preparations of the roasted and ground Cacao bean, with
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the larger proportion of the original fat retained, while
the so-called "Cocoa" preparations are the same ma-
terial in fine powder, sweetened or unsweetened, but
with the greater proportion of ^he Cacao fat extracted.
This fat, when clarified, is a pure white substance,
almost as hard as beeswax, and is ased in mauy phar-
maceutical preparations. Chocolate and Cocoa are both
made from the beans or seeds of Theobroma Cacao and
T. pentagona, and only differ in the method of prepara-
tion.

The word "Cocoa" is a market corruption of the
original Spanish "Cacao," which was adopted by Tourne-
fort as a generic name but has since been displaced
by the Linnsean Theobroma. j^ jj_ Hart.

THEOPHRASTA (Theophrastus was a Greek natural-
ist and philosopher, 370-285 B.C.). Myrsindcece. Ac-
cording to Bentham & Hooker, this genus has but a
single species, T. JussieHi, of San Domingo. J. De-
caisne, in Annales des Sciences Naturelles for 1876
(ser. 6, Bot. 3) contrasts three species. Pax, in Engler
& Prantl's "Pflauzenfarailien," written later than either

of the above, recognizes four species- Five names
occur in the American trade, only one of which is a
true Theophrasta according to either of the above
authorities. This is T. Jnssieui. Three of them are
to be referred to the related genus Clavija, and one { T.
imperialis) is now regarded as a species of Chryso-
phyllum (of the family Sapotaceae). The chief technical
differences between Theophrasta and Clavija are in the
flowers and fruits. In Theophrasta the corolla is cyl-
indrical and shallowly 5-lobed; staminodia attached on
the base of the corolla: fr. large and many-seeded. In
Clavija the corolla is subrotate and deeply 5-cleft;

staminodia attached on the tube of the corolla; fr. 1-

many-seeded. Theophrasta itself includes a glabrous
shrub with erect, nearly simple stem, the simple Ivs.

crowded at the ends of the branches, the fls. large,

white, in racemes. The fls. are perfect and garaopeta-
lous; calyx and corolla with 5 divisions that are imbri-
cated in estivation, the corolla bearing a corona in the
throat; stamens 5, fixed at the bottom of the corolla-

tube; pistil one, with short style and capitate stigma.
Fr. fleshy and apple-like, many-seeded. The species
referred to Theophrasta in the American trade are
handsome large foliage plants for warmhouse culture.
An allied genus is Jacquinia, which see.

The following cultural note is probably applicable to

the various species cultivated under the name of Theo-
phrasta: According to T. Baines in Gn. 1:395, T. im-
perialis is of easy culture, enduring a winter tempera-
ture of 45° without injury but making the best growth
with 70° night temperature and 10° rise during the day.
It has the objection of being almost impossible to root
from cuttings. A plant that has become too large may
have part of the top cut off and all the buds removed from
the stem down to within a few inches of the groimd,
which operation causes the plant to sprout from the
base. One only of the sproiits should be left; when it

is well started the old stem may be cut down and after
waiting until a little more growth has been made the
plant should be taken from the pot, and be cleaned of
soil and dead roots and repotted.

A. Juice milky.

imperialis, Linden (properly Chrysophyllum inipe-

ridle, Benth.). Lvs. obovate-oblong to oblong-oblanceo-
late, 3 ft. long on large plants: fis. yellowish green,
small, in pediculate clusters on the lower branches: fr.

5-angled, nearly globular, 1-2 in. thick. Brazil. B.M.
6823. I.H. 21:181. -This species has been cultivated
since the middle of the nineteenth century as Theo-
phrasta, but upon flowering in European gardens was
found to belong to Chrysophyllum, a genus of the fam-
ily Sapotaceee.

AA. Juice not milky.

B. Corolla mostly deep hut the Hrnb shallow - lobed

:

fr. many seeded (Theophrasta).

C. Trunk or stem not spiny.

JusBieili, Lindl. Lvs. linear-spatulate, about 1% ft.

long and about one-sixth as wide, obtuse, strongly
spinose-dentate, with black-tipped teeth, the midnerve

very strong and the secondary ones confluent at the
margins: inflorescence racemose, the racemes axillary
and loose-fld.: fls. rather long-pediceled, bracteate, the
calyx-lobes ovate and erose-dentate, the corolla tubular-
campanulate, white, the corona annular and entire.
San Domingo. G.C. III. 2:429. — It is not known to the
writer whether the plant in cult, in this country under
this name belongs to this species or one of the two fol-
lowing.

fiisca, Decne. (T. Jussicei, Hort.). Stem simple, with
ash-gray bai-k: lvs. linear or linear-spatulate, 18 to 20
in. long and about 2 in. wide, obtuse, varying from
nearly entire to repand-denticulate to strongly spinose,
midnerve strong and tawny red at the base, the secon-
dary nerves confluent at the leaf-margin: inflorescence
paniculate or racemose, the racemes short and densely
fld. : fls, on slender pedicels, bracteolate, the calyx-
lobes orbicular and ciliolate, the corolla urceolate-cam-
panulate, dull brown, the corona 5-lobed. Probably
West Indian, but the species founded on cult, speci-
mens.— The name T. fusca is not known to occur in the
American trade.

cc. Trunk spiny.

densiflora. Decne. Stem with black spines, the bark
brownish: lvs. linear-oblong, 11-10 in. long and 2-2%
in. wide, coarsely spinose-dentate, the secondary veins
numerous and ci'owded and somewhat pellucid : in-

florescence terminal and corymb - like, compact, the
branches 5-6-fld. : fls. short-pediceled, campanulate and
white, the calyx-lobes ovate and somewhat ciliate and
equaling the corolla-tube, the corona 5-lobed. San Do-
mingo. B.M. 4239 (as T. JussicBi) .—The name T. den-
siflora is not known to occur in the trade.

BB. Corolla mostly shallow and deep-lobed : fr. often
1-few-seeded (Clavija).

C. Leaves obtuse.

macrophylla, Hort.
(
properly Cla v)ja grdndis , Decne. )

.

Lvs. large, arcuate, obovate - spatulate and obtuse, en-
tire or sinuate-repand; petiole thick and dark violet,

the secondary nerves slender and simple or forked:
fls. orange-yellow, in short, erect racemes; calyx-lobes
orbicular and nearly glabrous, the corona 5-lobed. Bra-
zil. B.M. (as Clavija macrophylla) 5829.

CC. Lvs. acute.

longifolia, Jaeq. (properly Clav)ja orncifa, D. Don).
A tender tree, often 20 ft. high: lvs. crowded, subver-
ticillate, oblong- spatulate to lanceolate, narrowed at

the base, raucronate, spinosely dentate, 1-lM ft. long,
about 9 in. wide: racemes 4-10 in. long, usually pendu-
lous: fis. fragrant, saffron-colored. Peru, B.M. 4922.

B.R. 21:1764.

Iati£61ia, Willd. (properly Clavija latifdlia, C. Koch).
A tender tree: lvs. oblong, petioled, narrowed at both
ends, mncronate-serrate: racemes erect. W.Indies.—
The species seems to be imperfectly known to botanists.

L. H. B.

THERMOPSIS (Greek, lupine-like). Legumindsce. A
genus of about 15 species of perennial herbs native to

North America and northern and eastern Asia. They
are erect plants with large, 3-foliolate, stipulate leaves
and showy yellow or piirple flowers in terminal or axil-

lary racemes. The following species are all handsome
hardy perennials bearing yellow flowers in early to late

summer. They are not particular as to soil or position,

but do best in a deep, light, well-drained soil. They
are generally deep-rooted plants and endure drought
very well.
Propagation may be effected by division, especially

in T. niontana, T, fabacea and T. rhomhifolia, which
spread extensively by the root, but in general the better
way is by seed, although the seed is rather slow to ger-
minate and should be sown as soon as ripe or in the
spring with some heat.

A. Pod strongly recurved.

rhombiJdlia, Richards. Plant about 1 ft. high,
branched: Ifts. usually oval or obovate, %-! in. long:
fls. in a compact spike: pod glabrous. June, July.
Western states. B.B. 2:265.
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AA. Pod straight or only slightly curved at the apex.

B. Plant 3-5 ft. high.

Carolini^na, M. A. Curtia. Stera stout, smooth, sim-

ple: IvH. loii^-pftioled; ifts. obovate-oblon^, silky be-

lieath; stipules lari^a!, clasping; raceme G-12 in. long,

erect, rigid, many-lid. : pod 2 in. long, erect, villous and
lioary. June, July. Mts. of N. C.

BB. Plant 1-3 ft. high.

c. StijJules lo)iger than the petiole.

mont&,na, Nutt. Plant \% ft. high, somewhat silky-

pubescent: Ifts. oblong-obovate to oblong, l-:j in. long:

tls. in long spikes : pod straight, erect, pubescent.

Way, June. Western states. B.M. liGll. B.R. 15:1272

{both erroneously as T. fahacea). Sometimes called

"Buffalo pen" in the west.

CC. Stipules shorter than the jyetiole.

D. Racemes axillary,

tab&ceaf DC. Resembles T. moniana and has possibly

been confounded with it in the trade. It diifers in hav-

ing more spreading pods and larger and more com-
pressed seeds. May, June. Siberia.

DD. Racemes terminal.

m611is, M. A. Curtis. Stem erect, branched, 2-3 ft.

high, pubescent: Ifts. obovate-oblong, 1-2 in. long: ra-

cemes G-10 in. long: pod slightly curved at the end.
2-4 in. long. May-July. Va. and North Carolina.

T. Cashmcridna, Hort. Saxil, does not appear to be known to

botanists. j_ g, Keller and F. W. Barclay.

THESPfiSlA (Greek, divine; application doubtful).
Mnlvitceic. A genus of a few species of tall trees or
shrubs. native of tropical Africa, Asia and the islands of
the Pacific. They liaA^e the aspect of Hibiscus and may
be distinguished by the confluent stigmas, more woody
capsule and the obovoid compressed seeds.

popiilnea, Soland. A small tree with the younger por-
tions covered with peltate scales: Ivs. loug-petioled.

ovate, cordate, acuminate. 3 in. across: ils. axillary.

2-3 in. across, yellow. Trop. Asia, Africa and the
islands of the Pacific — Cult, in S. Calif., where, accord-
ing to Franceschi, it succeeds only in warm and moist
locations. He also notes the fls. as varying from yellow
to purple. F. w. Barclay.

THEVfiTIA (Andr^ Thevet, 1502-1590, a French
monk who traveled in Brazil and Guiana and wrote a
book on French Guianain which the plant is mentioned).
Apocynd.ce(e. A tropical American genus of about 7

species of trees or shrubs with alternate, 1-nerved or
lightly penniveined leaves and rather large yellow
flowers in terminal few-flowered cymes.

Thevetia nereifolia, the Yellow Oleander of Florida
gardens, is a very ornamental small evergreen shrub,
growing luxuriantly in rich, sandy soil, not too moist
and not too dry, ultimately attaining a heiglit of 6 to 8

feet and almost as much in diameter. The foliage is

abundant, light glossy green and reminds one of the
oleander, but the Ivs. are narrower. The pale yellow
flowers are abundantly produced. The fruit, which is of
the size and somewhat of the form of a hickory nut, is

regarded as poisonous by the negroes. The Thevetia
can stand a few degrees of frost, but it M'as killed out-
right on February 7, 1895, when the thermometer went
down to 18° F. If banked with dry sand in fall it does
not suffer much, though the top may be killed.

a. Lvs. S-10 ill. long, about 2 in. ivide

nltida, DC. A tender shrub: lvs. oblong-lanceolate,
acuminate, margins revolute: fls. rather large; corolla
white, with a yellow throat. West Indies ; cult, in
southern Calif.

AA. Lvs. 3-6 in. long, less than }4 in. wide.

nereifolia, Juss. Known locally in Floridaas "Trumpet
Flower" and incorrectly as "Yellow Oleander.'* A ten-
der shriib: lvs. linear, shining, margins revolute:
fls. about 3 in. long, yellow, fragrant. West Indies.
Mexico. B.M. 2309" (as Cerbera Thevetia). -Cult, in
S. Fla. and S. California.

F. W. Barclay and H. Nehrltng.
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THIMBLEBERRY. Rubns occidentalis and odoralus.

THINNING FKUIT. All fruit grows larger and bet-
ter, and often becomes more highly colored, other things
being equal, when it has an abundance of readily avail-

able food. The supply of crude food materials is

increased by allowing room enough to each plant and
by enriching the soil and keeping it suiliciently moist.
The plant may set so many fruits, however, tliat it can-
not possibly grow all of them to large size even though
an abundant supply of crude food material is readily
available. The leaves build up the crude material?
taken from the soil and air into organic compounds
which the plant must have to sustain its life and sup-
port its growth. Fruit-growers often fail to recognize
that the fruit depends upon the leaves most directly
connected with it for elaborated food, which alone can
nourish it. It is nevertheless true; and for this reason,
even when there is no crop on the rest of the tree an
overloaded branch needs to have its fruit thinned to
seciire the highest possible number of fine large fruits.

By reducing the number of fruits the proportion of
elaborated food for those which remain is increased.
Sometimes checking the too vigorous growth of the
vegetative parts is also resorted to for the same pur-

pose. The latter practice is properly con-
sidered under the subject of Pruning;
the former may be treated under the
topic of Thinning Fruit.

In its broad significance Thinning Fruit
includes not only picking off some of the
immature fruit, but also any pruning of
bearing wood to reduce the number of
fruits which a plant is allowed to produce.

Such pruning is usu-
ally done when the
plant is in a dor-
mant condition. It

may be performed on
grapes in autumn as
soon as the leaves
fall. It is then easy
to cover the vines if

winter protection is

needed. The more
hardy orchard fruits

may be attended to
at any time when the
leaves are off ; the
more tender kinds
should be left till the
severities of winter
have passed, so that
the amount of bear-
ing wood which is

taken off may be
varied in proportion
to the loss of fruit-

buds by winter in-

jury. The work on
peaches and apricots
is thus sometimes
deferred till the trees
bloom, or even later.

The sooner a fruit

can be relieved from
struggling with other fruits for its food the better its

chances are for reaching extra large size. It is, there-
fore, best to reduce the amount of bearing wood before
the blossoms open, as much as can safely be done.
Perhaps a method of thinning orchard fruits by treat-

ing the open blossoms with some spray mixture may
eventually be perfected. This would give the fruit the
advantage of an increased food supply from the time
the blossoms opened. It is known that such treatment
may prevent the setting of fruit. It remains to demon-
strate whether by a judicious use of this method the
setting of fruit too abundantly may be prevented. If

this can be done successfully, much labor in thinning
by picking off immature fruit might be thus avoided.
To avoid the extra labor which would be required by

thinning immediately after the fruit sets, it is custom-
ary to defer the work till the weaker fruits drop.

2497. Thinning fruit.

(Drawn from photographs and
reduced to % natural size.) The
large separate fruits indicate the
relative gain in size in thinning
plums. The right-hand twig shows
relative stage of development at
which peaches should be thinned;
the twig at the left indicates rela-
t i ve distance between thinned
peaches.
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Very often the mistake is made of deferring it too

long. Tlie labor spent in late thinning is usually
"wasted so far as improving the grade of fruit is con-
cerned. Although the yield is thus lessened, the ripe

fruit generally averages but little if any larger than
unthinned fruit.

No definite rule can be given as to the amount of
fruit to be left in thinning. This should be determined
according to the environment, vigor and productive
habits of the plant. Generallv speaking, fruits should

2498. The results of thinnine Japanese plums. Lower branch not thinned

he thinned so that those which are left are separated
from each other by a distance of at least three times
the diameter of the largest fruits at maturity. Under
irrigation, or where a constant plentiful supply of soil

moisture can be depended on, the number of fruits

which the plant may be allowed to bear is much greater
than, in some cases even twice as great as, the same
plant could* bring to large size if it were located on
drier soil. Fig. 2497 shows the stage of development
of peaches for early thinning and indicates the per-
centage removed and distance apart of those which are
left.

Immature plants should not be allowed to bear a full

crop. It is generally best that the plant carry but few
fruits for the first crop. Afterwards it may be burdened
more heavily, till finally, when a vigorous mature plant
is developed it may safely bear a full crop. In con-
sequence of overbearing, immature plants are often so
weakened that they are easily winter-killed; or they
may be left in an unthrifty condition from which they
do not recover in several years if at all. In thinning
fruit on immature plants, the natural ability of the
plant and the influence of environment should be even
more carefully considered than with mature plants.

This work requires skill and good judgment, which cau
only be acquired by experience, study and careful
observation.
The question of what kinds of fruit it is best to thin

should be considered briefly from the standpoint of the
commercial grower. If the markets which are acces-
sible do not pay more for the better grades of fruit

there can be no profit in thinning exceyjt in preventing
the breaking down of the tree by heavy crops and,
possibly, from increasing the tendency to annual hear-
ing. The crop of thinned fruit may sometimes exceed
the measure that the unthinned fruit would yield, but
not enough to pay for the cost of thinning if the crop is

sold at no advance in price over unthinned fruit.

Where fancy prices are obtained they are brought by
evenly graded packages of the larger specimens. Varie-
ties which at their best run small or medium size do
not usually pay for thinning. It does not pay, for in-

stance, to try to increase the size of Damson plums by
thinning thera. Plums like Lombard or Burhank. which
have medium to large fruit, may pay for thinning.

Fig. 2497 shows the improvement in size attained by
thinning the Burbank. Those plums which at their
best produce very large fruit, such as Wickson, Dia-
mond and Guii, usually give better returns for thinning. .

With all kinds of fruit, thinning may be expected to
return most profit when practiced on varieties well
adapted for fancy trade.

An exceedingly heavy crop of fruit may so exhaust a
tree that it either fails to fruit the next year or pro-
duces less than an average crop. Such a result is

more often seen with some kinds of
fruit than with others, and difi:erent
varieties of the same kind of fruit may
vary much in their natural tendencies
in this direction. By judicious selec-
tion of varieties and by skilful man-
agement much may be done towards
securing more regular bearing and
more abundant crops. Thinning fruit
has a place in the management of the
commercial fruit plantation, along with
the maintenance of soil fertility, til-

lage, priming and spraying. It is a
mistake to depend on thinning alone
for results which may with difficulty

be obtained by all these methods com-
bined. In some careful experiments
vigorous, mature, well-nourished trees
on which the fruit had been systemati-
cally thinned annually, bore no more
regularly than corresponding trees on
which the fruit was not thinned. In
other cases the beneficial effects of
thinning were unmistakably apparent
in somewhat increased fruitfulnessthe
following season. The profit from
thinning fruit in any one season comes
largely from the increased amount of

the better grades of fruit which are obtained by the
process. The yield the succeeding year may or may not
be greater because the fruit was thinned.

S. A. Beach.
Thinning Fruit has now come to be an established

horticultural practice with those who cater to the best
markets and aim at the highest ideals in fruit culture.
Thinning assists the grower in securing several resiilts,

chief among which are the following: (1) in maintain-
ing the vigor of the tree; (2) in producing fruit of
maximum size, appearance and quality; (3) in securing
annual crops instead of alternate, and (4) in preventing
the spread of parasitic diseases.

It does not pay to thin all classes of fruit. Only
early or fancy varieties of apples w\\\ reward the culti-

vator for the expense and labor of thinning, though
it usually pays to pick the earliest varieties succes-
sively, removing the largest and best colored specimens
first, which in effect is a process of thinning. Standard
pears are to be classed with apples; dwarf pears are
partly thinned by winter pruning, and partly by the re-

moval of surplus fruit in summer. Stone fruits pay for
thinning more amply than other kinds. Peaches and
plums may be thinned by winter pruning, but this is

often inadequate. Our best peach-growers now thin to

6 and 8 inches apart and find that wiien this is coupled
with high culture the resiilts are usually satisfactory.
Whether it will pay to thin plums or not will depend
upon the variety and the market. The Japanese varie-
ties are much improved in appearance and quality by
judicious thinning. The larger varieties of the domes-
ticas may under favorable circumstances be profitably
thinned, but the wisdom of thinning the smaller varie-
ties of natives and domesticas must be determined by
the individual grower. Many varieties have a tendency
to overbear ; these should be thinned in the interest

of the health and vigor of the tree. Grapes respond
to thinning by increased size of bunch and berry, but
there is little or no money in the operation, except
where the fruit is grown for a very special market or
for exhibition purposes. Thinning the grapes should
be accomplished by close winter pruning. Strawberries
are thinned by special methods of culture, such as
growing in hills and narrow matted rows. The way in

which the operation is performed varies somewhat with
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the fruit. Sometimes small sliears are employed, but
as a rule the lingers and thumbs of an active man are

the most effective instruments available. Practice

gives deftness. Eight to ten mature peach trees

constitute a day's work. As to time, while it is im-
portant to thin early in the season, experience has
shown that much labor is saved if the work is deferred
until the "June drop" or first drop after the setting of

the truit occurs. After this, thinning should be done
promptly. John Craig.

THISTLE. Blessed T. See Carbenia. Cotton T. See
Ouopordo)i. Globe T. See Echinop.-i. Golden T. See
Hcohjmus. Scotch T. See Onopordon.

THLADIANTHA (Greek, to crush and flower; the
author of the genus is said to have named it from
pressed specimens). Cucurbitace(e, A genus of 4 spe-

cies of tender, dioecious, herbaceous vines with tuberous
roots, usually ovate-eordate leaves and axillary, yellow
flowers. The genus is native of southern and eastern
Asia and the island of Java. Male fis. solitary or ra-

cemed; calyx-tube short, bell-shaped, the bottom shut
by a horizontal scale: segments 5, lanceolate; corolla

bell-shaped, 5-lobed, the lobes revolute half way down;
stamens 5: female fl. with calyx and corolla of male;
ovary oblong; style 3-cut; seeds many. Thladiantha
has recently been offered in this country under the
name of Golden Creeper.

dtibia, Bunge. A tall climber with light green foliage

and numerous yellow bell-shaped flowers: male fls. soli-

tary in the axils without bracts : fr. ovoid-oblong, about
2 in. long, red: seeds black, smooth. Summer. N.China.
G.C. III. 28:279. B.M. 5469 (male fl. only). -According
to R. I. Lynch, in Gn. 56, p. 518, the plants are of easy
cultivation and by planting both sexes and artificial

pollination the fruit may be grown. He further states

that the root-tubers are without buds but form buds
just before growth commences, as does a root-cutting.
According to Danske Dandridge, the plant is hardy in

W. Va., increasing rapidly by tubers and becoming a
pest when planted with choicer plants.

F. W. Bakclay.
THLASPI (Greek, crushed; referring to the strongly

flattened pods and seeds). Crucifene. A genus of 25-30
species of annual or perennial herbs, mostly from the
temperate and alpine regions of the northern hemisphere.
Mostly inconspicuous plants with radical rosettes of
leaves and leafy scapes of small white, rose or pale
purple flowers. T. arvSnse, Linn., known as Penny
Cress, is a naturalized annual weed from Eu., 4—12 in.

high, simple, with terminal clusters of small flowers;
sepals greenish; petals white. T. alp6stre, Linn., is a
perennial species native of the Rocky Mts. An early-

flowering alpine plant of a tufted habit, variable but
usually 2-4 in. high: sepals purplish; petals white.
Has been offered by collectors and is a neat little rock
plant. It should be given shade and a cool, moist soil.

V. 23:299. It differs from the European T. alpestre,

but apparently not by any good specific character.

F. W. Barclay.
THOMAS, JOHN JACOBS (Plate XLI), one of the

three pomologists who may be said to have created the
science in this country (the others being Patrick Barry
and the elder Downing), was born January 8, 1810, near
the lake in central New York— Cayuga— on the shores
of which he passed his life;^and died at Union Springs,
February 22, 1895. He was much more than a pomolo-
gist, his studies covering nearly every branch of rural
industry except the breeding of live stock, and his
labors in the direction of adorning the surroundings of
country life entitling him to rank in that department
with the younger Downing. Two of his works, "Farm
Implements and Machinery," and the series of nine vol-

umes called "Rural Affairs," deal with the practical
every-day matters of life on the farm in a manner at

once pleasing and original, there being nothing that
could quite fill their place in the whole range of our
agricultural literature; and his incessant stream of in-

spiring editorials in "The Cultivator" and "The Country
Gentleman " for nearly sixty years covered a wide and

diversified range of rural topics. But pomology was his
chief delight, and his fame rests mainly on his treatise
on that subject. "The American Fruit Culturist." This
immensely useful book first appeared, in 184G, as a
paper-covered IGmo of 220 pages, with 36 wood-cuts,
which must have been well received, inasmuch as a
fourth edition (dignified with muslin binding) was pub-
lished in the following year, and in 1849 another, en-
larged to 424 duodecimo pages, and "illustrated with 300
accurate figures." This edition appears to have been
reissued a few years later, with slight modifications
and on larger paper, and was then called the seventh.
Up to this time, the changes in the work had been

chiefly in the direction of natural growth. But horti-
cultural knowledge was undergoing great modification;
and in 1867, the public still calling for the book, it reap-
peared in different style, newly arranged and mostly
rewritten, filling now considerably more than 500 pages,
and accompanied by almost that number of illustra-

tions. Rather unfortunately, this was called the "sec-
ond edition," all its predecessors being probably regarded
as different forms of the same book, while this was sub-
stantially new.
The next edition, called the "eighth revised," appeared

in 1875, and had nearly 600 octavo pages and over 500
engravings,— not to mention a colored frontispiece and
highly pictorial binding; and this was followed, ten
years later, by a revised reprint in plainer and more
tasteful style, illustrated with the largest number of
engravings yet reached, 519. This edition, the last

issued during the life of the author, sold well, like all

the others, and was long out of print and much sought
for. A so-called "twentieth" edition, revised and en-
larged by Mr. William H. S. Wood, a lifelong friend of
the author, with the assistance of a number of high
authorities, appeared in 1897, and contains over 700
pages and nearly 800 illustrations. Personally, Thomas
was one of the most lovable of men. A consistent but
very liberal-minded member of the "orthodox" branch
of the Society of Friends, he exemplified in a marked
degree the peculiar virtues, both robust and gentle,
which so commonly command, for the adherents of that
simple and unobtrusive faith, the respect and admira-
tion of those who know them. Gilbert M. Tucker.

THOEBUEN, GRANT (Plate XLI), founder of the
seedhouse of J. M. Thorburn & Co., New York, and hor-
ticultural author, was born in 1773 in Dalkeith, Scot-
land, and early came to New York to seek his fortune.
His father was a wrought-nail maker, and the son en .

gaged in the same trade in this country. He soon mar-
ried, and his wife attended a store which he established
in Nassau street, near Liberty, for the selling of "tape,
ribbons, thimbles, thread, scissors, and Oxbery's nee-
dles." The living rooms were in connection. "A glass
door opened opposite the fireplace, where she rolled the
dumpling or broiled the steak with one eye, and kept a
squint on the store with the other." The introduction
of cut-nail machines deprived young Thorburn of his
trade, and the establishment of a pretentious grocery
business on the corner of Nassau and Liberty streets

took away his custoniers. He therefore gave attention
to other means of livelihood. The women of the city

had begun to show a taste for flowers. These were
grown in pots, and the pots were sold by grocers. In
the fall of 1802, there being various pots in his stock,

Thorburn thought to attract the attention of purchasers
by painting the pots green. Four pots were first

painted. They sold quickly. Then he painted twelve.
They sold; and thus the pot business grew. Thorburn
had been in the habit of buying his meat at the Fly
Market, at the foot of Maiden Lane. In April, 1803, he
bought a rose geranium there', thinking to be able by
its means to still further advertise his pots. But the
next day a customer bought both pot and plant; and
Thorburn quickly returned to the market and bought
two more plants. These sold; and thus the plant busi-

ness grew.
The man, George Inglis, of whom Thorburn bought

the plants, was also a Scotchman, and it was soon
agreed that one should grow the plants and the other
sell them. But the customers also wanted to grow
plants, and they asked for seed; and as there was no
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seed store in New York, it was arranged that Inglis
should grow seeds also. This was in 18U5; and in that
year Inglis, as an experiment, had grown a lot of seeds.
Thorburn bought these seeds for $15; and thus arose
the first regular seed store in New York, and one of the
first in the United States.

The seeds and plants continued to sell, and Thorburn
was obliged to import seeds. In 1805 or 1806 he ob-
tained a catalogue of William Malcolm & Co., London,
the first plant catalogue he had ever seen, and he then
published one of his own. This led to more pretentious
writing, and "The Gentleman and Gardener's Kalendar"
was the first outcome. The third edition of this, in ]821,

by "Grant Thorburn, Seedsman and Florist," contains
the advertisement of "G. Thorburn & Son," dealers in

seeds, implements and rural books.
Grant Thorburn was a prolific writer for the current

press on a variety of topics, under the iiom de plume of
Laurie Todd. He was a unique character, and his his-

tory,—"mixed with much fiction," as he himself says,—
was the basis of John Gait's tale in three volumes
(London, 1830) of "Lawrie Todd, or Settlers in the
Woods." Thorburn left a most interesting autobio-
graphy, which was published in New York in 1852. He
died in New Haven, Conn., January 21, 1863, at the age
of 90. The portrait in Plate XLl is reproduced from
his autobiography. ^ g g_

Christ's T. is Paliiirus
T. is Paliurus Spina-
aculeafa. Swallow T. is

THOKH. See Crafcpgns.
Spina-GJiristi. Jerusalem
Ohristi; also Parkinsonia
HippopJiae rharnnoides.

THOEK APPLE. Datura Stramonium; also Cratagxis.

THOEN BEOOM. Ulex Etiropwiis.

THOEOTJGHWOET. Eupatorium -perfoliatum.

THEIFT. Armeria.

THEiNAX (Greek, fen). Palmcicea;. About 10 spe-
cies of fan palms native to the West Indies and Florida.
Spineless palms : trunks low or medium, solitary or
cespitose, ringed below, clothed above by the fringed
leaf-sheaths: Ivs. terminal, orbicular or truncate at the

2499. A good specimen of Thrinax.

base, flabellately plicate, multifid; segments indupli-

cate, bifid; rachis short or none; ligule free, erect, eon-

cave; petiole slender, biconvex, smooth on the mar-
gins; sheath usually beautifully fringed: spadices

long; axis clothed with tubular sheaths; papery-coria-
ceous, split: fls. on rather long, slender pedicels, the
pedicel with a caducous bract at the base: fr. the size
of a pea. For the new Porto Rican species, see Cook,
Bull. Torr. Bot. Club, Oct., 1901.

One of the best groups of palms for pot-cniture. The
species are of slow growth, but succeed with indifferent
care. They are mostly of elegant form and habit. A
good specimen is shown in Fig. 2499.

For T. Ohuco. see AcatMioriza Oliuco.

A. Under surface of Leaves green.
B. Liqule with a bhint appendage at

the middle 1. radiata
BB. Ligule bluntly deltoid 2. parviJlora

BBB. Jbignle obsolete, trujieate 3. Barbadensis
AA. tinder surface of leaves silvery or

glaucous.
B. Leaf-segments connivent at base ..i. argrentea

BB. Leaf-segments conniveyit for one-
third their length 5. excelsa

BBB. Leaf-segments connivent for one-
half their length G. multiflora

1. radiata, Lodd. {T. ilegans, Hort.). Caudex short:
Ivs. green, glabrous or slightly puberulent beneath;
segments united to or beyond one-third; ligule broadly
rounded, with a short, blunt appendage at the middle.
Cuba to Trinidad.

2. parviildra, Swz. Caudex 10-20 ft. tall: Ivs. 10-25 in.

long, minutely x)ubescent, becoming glabrous, green be-
neath; segments united one-fourth or one-sixth their
length; ligule bluntly deltoid, 1^ lines long. Bahamas,
Jamaica. Florida. S.S. 10:510.

3. BarhadSnsis, Lodd. Trunk middle-sized: Ivs.

green, glabrous; segments united at the base: ligule
obsolete, truncate: spadix paniculate: berry polished,

% in. thick. Barbadoes.

4. arg-^ntea, Lodd. Caudex 12-15 ft. high, 2-3 in.

thick: Ivs. shorter than the petiole, silvery gray be-

neath; segments nnited at the base; ligule concave,
semilunar, erose. West Indies.

5. excelsa, Lodd. Lvs. pale green above, hoary- glau-
cous beneath; segments united one-third; ligule

bluntly deltoid; sheath densely buff-lanate. Jamaica,
British Guiana.

6. multiSldra, Mart. {T. graminifblia, Hort.). Stem
medium, 6-8 ft. high; sheaths ragged, fibrous, irregu-

larly reticulate, tomento.se: young lvs. white wooUy-
tomentose; blade equaling the petiole, laciniate; seg-

ments united one - half their length, ensiform-acumi-
nate, rather strict, glaucous beneath; ligule trans-

versely oblong, sinuate, 3-lobed. Haiti. I.H. 31:542.

T. criniid, Griseh. &WendI. Cuban. No description available.

Only one plant known. Cult, by W. C. Wilson, of Astoria, N. Y.
T. elegantissima, Hort., seems to be unknown to botanists.
— T. Mdrrissii, Wendl. A native of Angiiilla, grows 1-2% ft.

high, and has lvs. which are glauceseent beneath. Segments
free (or aboxit two-thirds or three-fourths their length. Lately
offered in Fla. G.C. III. 11:113. Jaeed G. Smith.

THEYPTCMENE (Greek word said to refer to the
low heath-like appearance of the plant). MyrtHcew.
About 18 species of heath-like shrubs from Australia,

with small, opposite leaves and small or minute flowers,

which are solitary in the axils or fascicled.

Mitchelli^na, F. Muell. A compact, bushy shrub with
slender branches: lvs. oblong, flat, K-K in. long: fls.

in the upper axils solitary or in clusters of 2 or 3, white.

Offered in southern Calif. Introduced by Mrs. T. B.
Shepherd, who says the plant rarely exceeds 4 ft. in

height, blooms in midwinter and is good for cut-fiowers.

F. W. Barclay.
THUJA. See Thuya.

THUJCPSIS. See Thuyopsis.

THUNBfiEGIA (after Karl Peter Thunberg, professor

of botany at Upsala and successor to Rudbeck and Lin-

nseus; died 1828). AcanthAcea;. Mostly tall perennial

greenhouse climbers producing flowers in great profu-
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sion: Ivs. opposite: fls. blue, yellow, purple or white,
olitary and axillary or in racemes; calyx annular and
carcely lobed or toothed or 10-15-toothed, surrounded
by 2 large bracts which often inclose also the corolla-

tube; corolla trumpet - shaped, with a spreading limb,
tube curved or oblique, often compressed, enlarged
toward the mouth; stamens 4, didynamous, fixed near
the base of the tube, filaments thickened at the base,

2500. Thunbergia alata (X 3^).

separate; anther-cells parallel, equal, mostly mucronate
at the base: ovary seated on a fleshy disk, 2-loculed,

each cell with 2 ovules (rarely only one). The Thun-
bergiesB are distinguished by the contorted corolla, the
4-seeded capsule, and the globose seeds.
The Thunbergias are nearly all vigorous greenhouse

climbers resembling allamandas in habit. In large con-
servatories where they are not cramped for room they
flower freely and display their flowers to the best ad-
vantage. Severe pruning, which is necessary in small
greenhouses, prevents the production of flowers. The
larger species, T. lanrifoJia , T. affinis, T. grandiflora,
T. Mijsorensis, and T. coccinea are rapid growers, re-

quiring plenty of feeding and root-room. All do better
in open beds than in pots. They may be propagated
either from seeds or by cuttings which are taken from
the young wood which starts into growth after the
plants have been cut back during winter. These pro-
duce few flowers the following autumn, but bloom
freely the second season. As a rule, the plants flower
in late summer or autumn, but this may be made to

vary according to treatment in some species. T. aJafa
and its varieties and T. fragrans are often treated as
annual garden plants, flowering in late summer. T.
erecfa and T. affhus when grown in pots form rather
compact shrubby plants. See Gn. 2-1, p. 314; 30, p. 292;

47, p. 150. T. elegans of the trade cannot be accounted
for by the writer. Heinrioh Hasseleking.

Thunbergias and allamandas are great favorites in

central and southern Florida, being used on verandas,
arbors, small trees, old stumps, trellises and buildings.
Of the blue-fld. kinds T. grandiflora is hardiest and
commonest. It has large, heart - shaped leaves which
overlap one another in a charming manner. It blooms
from September till Christmas, the fls. being light blue
and rather dull as compared with the next. The form of
T. laurifoUa, known to the trade as T. ITurrisii, has
nearly sky-blue fls., of a deeper but brighter hue than
the preceding. It is a taller-growing and choicer plant,
and has 10 or more fls. in a raceme, while those of T.
grandiflora are solitary in the axils. T, fragrans is the
common white-fld. kind. The form cult, in Florida is

probably var. vestita, as the blossoms are not fragrant.
T. alata is a general favorite. The fls. range from

buff and white to orange with a deep purplish brown
throat, the last form being the most popular. This spe-
cies is killed to the ground by sharp frost every winter
but sprouts vigorously the following spring. It also
comes up from self-sown seed. This species grows
only 7 or 8 ft. high. All the Thunbergias mentioned

above are easily raised from cuttings or layers in sum-
mer. T. erecta is not a climber but has a somewhat
straggling habit. It has small, dark green Ivs. and
large, deep purplish blue gloxinia-like fls. which are
white at the base. There is a pure white variety of it.

It blooms all summer and autumn. It is readily raised
from cuttings during the rainy season.

H. Nehrlino.
INDEX.

affinis, 1. eoeeinea, 9. Harrisii, 7.

alata, 2. cserulea, 4. intus-alha, 2.

alba, 2, 4. Doddsii, 2. laur-ifolia, 7.

albiflora, 2. erecta, 4. lutea, 2.

aurantiaea, 7. fragrans. 3. Mysorensis, 8.

Backerii, 2. Fryeri, 2. sulphurea, 2.

Bakeri, 2. grandiflora, 6, 7. unicolor, 2.

clirysops, 5.

A. Fls. axillary, solitary.
B. Lvs. entire 1. affinis

BE. Lvs. angularly toothed.
c. Petioles winged 2. alata

CC. Petioles not winged.
D. Color of fls. white: corolla-

lobes truncate and sinuately
toothed at the apex 3. fragrans

DD. Color of fls. blue (ivhite only
in varieties)

.

E. Plant suberecf 4. erecta
EE. Plant climbing.

F. Throat of the corolla yellow. 5. chrysops
FF. Throat of the corolla white. 6. gra.ndiflora

AA. Pis. in terminal or axillary racemes
(see, also, T. grandiflora).

E. Color of fls. blue 7. laurifolia
BE. Color of fls. yellow 8. Mysorensis

EBB. Color of fls. scarlet 9. coccinea

1. affinis, S. Moore. A rambling shrub, 10-12 ft.

high, smooth: branches 4-angled: lvs. short-petioled,
elliptic, acute, entire: fls. 2 in. across, deep purple-blue,
with a vellow throat. Summer. Tropical Africa. B.M.
6975. G.C. III. 2:461. G.M. 32:291. -This plant is

closely allied to T. erecta, from which it differs by its

entire lvs. and larger fls., which are about twice the
size of those of T. erecta. When grown in a pot the
plant forms a compact shrub, but when given more
room it is a rambling climber.

2. alita, Boj. Fig. 2500. Stem square, climbing-
hairy: lvs. opposite, triangular-ovate, hastate, repand-
toothed, rough-pubescent, tomentose beneath; petioles
winged, about as long as the lvs. : fls. solitary, on
axillary peduncles; calyx very small, surrounded by 2
large inflated bracts; corolla-tube somewhat longer than
the involucre, dark purple within; limb rotate, oblique,
of 5 rounded segments, buff or cream-colored. S.E.
Africa. B.M. 2591. P.M. 2:2. B. 5:238 (not good).
L.B.C. 11:1045. —A perennial climber which may also
be treated as an annual greenhouse plant. Usually
propagated by seeds. It is used either as greenhouse
climber or to grow on trellises outdoors. Outside
it flowers mostly in August, but by propagating at
various times they may be had in blossom nearly the
whole year in the greenhouse. There are many varie-
ties, some of which have been described as species.

Var. dlba, Paxt. (T. alclta, var. albifldra, Hook.).
Fls. white, with a blackish center. P.M. 3:28. B.M.
3512. Var. aurantiaea, Ktze. (T. aurantiaea. Past.).
Fls. bright orange, with a dark center. The best of the
group. P.M. 6:269. Subvar. Ddddsii has variegated
lvs. P.M. 15:221. F.S. 4:415. Var. Bakeri, Hort. (T.
Bakeri or Backerii, Hort.). Fls. pure white. Var.
Fryeri, Hort. {T. Fryeri, Hort. T. alata, var. intus-
alha, Hort.). Pale orange, with a white center. Var.
sulphurea, Hort. Fls. sulfur-yellow. Var. Idtea, Hort.
{T. alAfn, var. unicolor, Hort.). Fls. entirely yellow.

3. fr5,grrans, Roxb. Stem slender, climbing: lvs.

lanceolate to triangular-ovate, cordate or subcordate,
mostly angularly toothed on each side of the base,
rough on both sides, petiolate: fls. white, axillary;
corolla-tube narrow; limb spreading, 13-2 in. across,
lobes truncate and repandly toothed at the end. Sum-
mer. India.
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Var. Isvis, Clarke, is glabrous. B.M. 1881. L.B.C.
20:1913. Var. vestita, Clarke, is more hairy and the
flowers are not fragrant.

4. er6cta, T. Anders. (Meyhiia ericta, Benth.).
Shrub, 2—i ft. high, with loose spreading branches, half-
erect: Ivs. opposite, petiolate, ovate or subrhoraboid,
smooth, entire or sinuate-toothed: fls. solitary on axil-

lary peduncles; calyx cut into 12-1-1 short teeth, con-
cealed by the large bracts; corolla funnelform; tube
curved, deep yellow within; limb purple, 1^2-2 in.

across, of 5 subrotund
obcordate lobes. Trop.
W. Africa. B.M. 501.3.

F.S. 11:1093. R.H. 1863:
251. I.H. 3:99. F. 1855:
225. J.H. III. 28:35.-
A greenhouse shrub,
producing flowers freely
at almost any season.
Grows in the open in

Florida Not a climber.
Var. Alba, Hort. Fls.

2501. Thunbereia grandiflora (X %).

white. Var. csrilea, Hort. Fls. large, intense violet,
with orange throat.

5. chrysops. Hook. Stem climbing, slightly hairy:
Ivs. opposite, petiolate, ovate-cordate, angularly toothed

:

peduncles axillary, solitary, 1-fld.: corolla funnelform
orcampanulate; tube yellow, limb purple, bluish around
the throat. Sierra Leone. B.JM. 4119. F.S. 1:5. P.M.
11:221. F. 1844:193. -Naturally a climber, but said to
become somewhat erect if grown in a coolhouse.

6. grandiJlfira, Roxb. Fig. 2301. Stem tall, climbing:
Ivs. broadly ovate, angularly cordate and toothed or
lobed, somewhat roughened on both sides, petiolate:
fls. solitary or in short, stout racemes in the leaf-axils,
bright blue, becoming whitish in the throat; corolla-
tube bell-shaped; limb 3 in. across, of 5 large, spread-
ing rounded lobes. Bengal. B.M. 2300. P.M. 7:221.
L.B.C. 4:324. B. 2:76. B.R. 6:495. Gn. 47:1003. I.H.
42:32. G.C. 111. 9:789.—A very large perennial green-
house climber; flowers during the summer or autumn.
There is also a white-flowered variety.

7. laurifolia, Lindl. (Z". i/ar»-isu, Hook. T. grandi-
flora, Wall. ). Stem terete, smooth except the youngest,

twining: Ivs. long-petiolate, ovate-oblong to oblong-
lanceolate, acuminate, rounded at the base, smooth, en-
tire or slightly toothed: fls. 3 in. across, pale blue,
white or yellow in the throat, borne in axillary whorls
or in a raceme in which they are also clustered or
whorled; corolla with a wide, oblique trumpet-shaped
tube and a large 5-lobed limb. India. B.M. 4985; 4998.
F.S. 12:1275. Gn. 12, p. 420; 30:563 and p. 293. R.H.
1860, p. 342. J.H. III. 28:345. Gng. 3:295. -Perennial
greenhouse climber, flowering profusely in winter.
Propagated by cuttings.

8. Mysorfinsis, T. Anders. (Hexacintris Mysorhisix,
Wight). Climbing shrub, with long, slender branches:
Ivs. opposite, petiolate, oblong-lanceolate, acuminate,
entire or somewhat distantly toothed: racemes long,
pendulous: fls. yellow, 2 in. across, the tube enclosed
by the spathe-Iike bracts; limb 4-lobed, the upper lip
concave, with reflexed side lobes, lower lip of 3 sub-
equal, spreading lobes. India. B.M. 4786. F.S. 8:752.
S.M. 2. p. 130. —A tall greenhouse climber which flowers,
according to treatment, at all seasons.

9. coccinea, Wall. [Hexachitris coccinea, Nees). A
very tall climber: stem much branched,
4-angled: Ivs. short-petiolate, variously
shaped, the lower broadly ovate, with
a hastate or cordate angled base, the up-
per ovate, cordate, all angularly toothed
or the upper entire: fls in terminal or
axillary racemes, 1-3 ft. long; bracts
large, inflated, as long as the tube; limb
scarlet, of 5 reflexed emarginate lobes;
throat orange. Autumn and winter. In-
dia. B.M. 5124. L B.C. 12:1195. F.S.
23:2447. R.H. 1890, p. 197.

Heinrich Hasselbking.
THtNIA (Count Thun-Tetschen, who

bad an important collection of orchids
about tlje middle of the 19th century).
OrchuJUcea'. A small genus of which at
present only 5 species are known. These
are tall plants with annual leafy stems
terminating in a raceme of showy flow-

ers. The geiuis was formerly united
with Phaius, from which it differs by
the terminal inflorescence. Sepals and

petals similar, spreading; labellum convolute over
the column, spurred, ornamented with several
crests consisting of lines of fleshy hairs: pollinia
8: fls. subtended by large membranous bracts.
The species of Thunia occur in northern India,

Burma, and in the S. Himalaya region ascending
to a height of 6,000 ft. The culture of the Thu-
nias is very simple. Th' y begin growth natur-
ally at the end of February or early in March. As
soon as new growth is visible the plants should
be given new material, consisting of fibrous peat
or fern-root and sphagnum mixed with loam and
some sand and potsherds for drainage. In their

native home the plants are said to be epiphytic,

and when treated as terrestrial orchids their na-
tive habit may be imitated by setting them well above
the pot, which should not be too large. For the first 4-6
weeks until the young roots have made good growth, it

is necessary to apply water sparingly. Thunias are very
rapid-growing orchids and may be liberally supplied
with liquid manure until the end of the flowering sea-

son, wliich occurs about the middle of August. Soon
after this the leaves fall. The old stems winter in this

condition and serve as food reservoirs for the young
growth of the next season, but although they remain on
the plant two years they form no leaves the second sea-

son. During the resting period they should be kept in a
rather dry atmosphere and be given onl}' enough water
to prevent the stems (pseudobulbs) from shriveling.

This is one of the few orchids which can be profitably

propagated by cutting the old stems into lengths of

about 6 in. and rooting them in sand or sphagnum.
When rooted the young plants may be potted in the
usual way. A temperature of 60°-65° is favorable dur-

ing the growing season.

alba, Reichb. f. {Pliitiiis dlhits. Lindl.). Fig. 2502.

Subereet, 2-3 ft., clothed with slieathing, oblong-Ian-
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ceolate, striate Ivs. 6 in. long: raceme drooping at the
end of the stem, 6-12-fld. : fis. white, 3-4 in. across

when fully open; sepals and petals oblong-lanceolate,

acuminate; la.bellura shorter than the segments, not
manifestly 3-lobed, hiteral lobes convolute over the
column, apex spreading, wavy and finely crisp. The
color of the labellum is white veined with purple in the
throat, with 5-9 purple or yellow fringed keels. Wings
of the column entire. April-Aug. Burma and S. Hini-

alaya region. B.M. 3991. B.R. 2-4:33. P.M. 5:125, F.C.
3:125. R.H. 1874:450. Gt. 47, p. 233. -There are several

varieties of this species. Tlie throat of the labellum is

often yellow.

B^nsoniae, Hook. (PhAius B^nsonifn, Benth.). Stems
fascicled, 1-2 ft. high, leafy: Ivs. liuear-hmceolate, 8-10

in. long: fls. like those of T. alba but of a pale purple
color; labellum large, 3-lobed, deep purple in front,

with a yellow crested disk, with 6-7 rows of fringe-like

golden yellow hairs; spur short, slender. India. July-
Sept. B.M. 5694. G.M. 31:5D7.-The most showy spe-

cies of the genus.

Marshalliana,Reichb.f.(P7iAi«sJlfar6*ftaniff?, Nichols.).

Closely related to T. alba. Stems somewhat stronger:
segments pure white, acuminate: labellum evidently 3-

lobed, with the lateral lobes surrounding the column,
middle lobe wavy and crisp. The color of the labellum
is yellowish white, with five orange-fringed keels in the
throat: wings of the column toothed. May-Aug. India.
R.B. 21:229. Gt. 47, p. 233. S.H. 2, p. 335.-A var.

ionophlebia, Reichb. f., has the center of the labellum
bright yellow, paler toward the margin.

Heinrich Hasselbking.

THURBER, GEORGE (Plate XLI), botanist, natur-
alist and editor, was born in Providence, R. I., Septem-
ber 2, 1821, and died at his home near Passaic, N. .J.,

April 2, 1890. He obtained his early education at the
Union Classical and Engineering School of his native
city. Afterwards he served an apprenticeship as phar-
macist, at the termination of which he began business
for himself in partnership with Joshua Chapin. Dur-
ing these years he devoted himself eagerly to the study
of chemistry and natural sciences in general, but
especially to botany, so that at an early age he was
already well known as one of the most prominent
botanists of the country. This brought him in close
intimacy with Drs. John Toi'rey, Asa Gray, George
Engelmann, Louis Agassiz and other eminent scientists,

whose warm friendship he enjoyed until his death. In
1850 he obtained the appointment as botanist, quarter-
master and commissary of the United States Boundary
Commission for the survey of the boundary between
the United States and Mexico. During the following
four years his botanical work consisted mainly in the
exploration of the native flora of these hitnerto un-
known border regions. His herbarium collected there
comprised a large number of species new to scientists,

some of which have been named after their discoverer,
Cereiis TJiurberi being one of the most important; it is

now cultivated for its fruit in the desert regions of
North Africa. This historical herbarium formed the
subject of Dr. Asa Gray's important work "Plants
Novae Thurberinanse," published by the Smithsonian
Institute. After his return to New York in 1853, Dr.
Thurber received an appointment to the United States
Assay Office, of which Dr. John Torrey was the assayer.
In this position he remained until 1856, when owing to

his strong sympathies with Gen. John C. Fremont, who
was the first presidential candidate of the Republican
party, he preferred to resign rather than sacrifice his
principles. This incident well illustrates his perfect
candor and characteristic, uncompromising spirit. Upon
being asked for a contribution to the Buchanan cam-
paign fund, he inqiiired: "Is this an invitation or a
demand? " He was informed that it was a demand, and
at once tendered his resignation. During the following
three years he was connected with the Cooper Union
and the College of Pharmacy of New York city as
lecturer on botany and materia medica. In 1859 he was
appointed professor of botany and horticulture at the
Michigan Agricultural College, which position he held
for four years Here his wide and varied knowledge,
of which he had ready command, his alertness of brain,

clearness and vigor of speech, humor and enthusiasm
made him a successful and ideal teacher. Many of his
students and those who studied under his students
are now tilling important professional and editorial

chairs througll0^lt the counti-y. This position he re-

signed in 1803 to accept—on the urgent invitation of
Orange Judd, the publisher— the editorship of the
"American Agriculturist," which he held to within a
few years of his death, when failing health prevented
him from continuing his ardent labors. In this position
he found his most congenial work and the real mission
of his life, for which his previous training, his vast

2502. Thunia alba. (X ^)

and varied knowledge of natural sciences, arts and in-

dustries, his quick perception and rare Judgment as to
cause and effect had fitted him so admirably. Few men
have exerted so powerful and effective an influence on
progressive horticulture and agriculture as has Dr.
Thurber. During his connection with the "American
Agriculturist" he was a most painstaking and scrupu-
lous editor and would not accept any article or statement
about the correctness and accuracy of which he was not
fully convinced. In order to convince himself to his
own satisfaction of the value of new plants, fruits and
vegetables, he established an extensive experimental
and botanical garden in connection with his home on
the Passaic river, which he named "The Pines," after a
clump of tall white pines growing in front of it. The
results of these observations and experiments formed
the basis of a regular and valuable series of "Notes
from the Pines." But in no part of his editorial work
has he taken so much delight as in the "Doctor's
Talks," and thousands of now gray-haired men and
women will long hold in grateful and affectionate re-

membrance "The Doctor," who through his letters to
the "boys and girls" has added so much to the delights
of their childhood days. Although Dr. Thurber was
never married and had no children, he was always fond
of young people and was never happier than when he
could teach and assist them in whatever lay in his
power. The amount of his writings in the "American
Agriculturist" during the twenty-two years of his con-
nection with it was enormous, but as his name but
rarely appeared with his articles it would be impossible
to estimate the aggregate, yet whatever he wi*ote bore
the stamp of accuracy of detail and naturalness of
style. While in Michigan he revised and partly rewrote
Darlington's "Agricultural Botany," which was pub-
lished under the title of "American Weeds and Useful
Plants." He wrote also the entire botany of Appleton's
"New American Encyclopedia." An important part of
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his contributions to hort^ultural literature consisted in

editing, revising and bringing out the horticultural
and agricultural books of the Orange Judd Company.
After the death of Dr. Torrey, he was elected president
of the Torrey Botanical Club. He was also president of
the New Jersey Horticultural Society; vice-president
of the American Pomological Society for New.Jersey;
and honorary member of many scientific societies
throiighout the world. The honorary title of doctor of
medicine was conferred upon him by the University

2503, Typical form of Thuya occidentalis (X ^-^).

Medical College of New York. During the latter years
of his life he suffered severely from chronic rheuma-
tism, which finally resulted in heart degeneration and
his death. Personally, Dr. Thurberwas one of the most
genial of men, gentle, sweet-tempered, with a consider-
able share of good-natured humor, always ready to help
those whom he felt needed assistance, liberal-minded
and generous to a fault; but a relentless foe to frauds,
shams and impostors of every kind.

P. M. Hexamer.
THUYA (Thya or Thyia, an ancient Greek name for

a resinous tree or shrub). Also spelled Thuja or Thuiu.
Including Biota. Coniferw. Arborvit^. Ornamental
evergreen trees of narrow pyramidal habit, with much
ramified branches, the branchlets arranged frond-like,
flattened and clothed with small scale-like leaves; the
fruit is a small strobile or cone not exceeding 1 in. in
length. The well-known T. occidentalis is hardy north
and also T. Japonica. T, gigantea and several forms of
T. orientalis are hardy as far north as Mass. Thuyas
are favorites for formal gardens. They are all of regu-
lar, symmetrical habit. Their numerous garden forms
vary greatly in habit and in color of foliage. For plant-
ing as single specimens in parks they are mostly too
stiff and formal, but they are well suited for massing
on borders of streams or lakes. The most beautiful and
the most rapidly growing species is T. gigantea. Thuyas
are well adapted for hedges and wind-breaks. They bear
pruning well and soon form a dense hedge. They thrive
best in somewhat moist, loamy soil and are easily trans-
planted. Prop, by seeds sown in spring. The varieties,

especially those of T. occidentalis, are usually prop, by
cuttings taken late in summer and kept during the
winter in a cool greenhouse or frame; also by grafting
on seedling stock in summer or early in spring in the
greenhouse. The vars. of T. gigantea and T. orientalis

are usually grafted, since they do not grow readily from
cuttings, except the Juvenile forms of the latter, as var.
decHSsata and Meldensis, Consult Eefinispor<t

.

Five species occur in N. America, E. and Cent. Asia.
Resiniferous trees with short horizontal, much ramified
branches; the branchlets flattened and frond-like ar-

ranged: Ivs. decussate, scale-like, appressed, usually
glandular on the back: tls. monoecious, globose, small,
terminal on short branchlets, staminate yellow, consist-
ing of usually 6 opposite sta-
mens, each with 2-4 anther-
cells

;
pistillate consisting of

8-12 scales in opposite pairs,
of which only the middle ones,
or in the section Biota the
lower ones, are fertile, each
scale with 2 ovules inside at
the base: strobiles globose-
ovate to oval-oblong, with 2
seeds under the fertile scales.
The wood is light and soft, brit-

tle and rather coarse-grained,
durable iu the soil; it is much
used for construction, cabinet-
making and in cooperage. T.
occidentalis contains a volatile
oil and thujin and is some-
times used medicinally.

A. Cones pendulous, with thin
scales, apictilate beloxv

the apex : seeds winged,
compressed : branchlets
ramified more or less

horizontally, with a dis-
tinct upper and under
side.

B. Lvs. yellowish or bluish
green beneath : ustially 2
pairs of fertile scales.

occidentalis, Linn. Common Arborvit^. Erroneously
but commonly called White Cedar (which is prop-
erly Chamaecyparis). Figs. 2503-5. Tree, attaining 60
ft. and more, with short horizontal branches ascending
at the end and forming a narrow pyramidal, rather com-
pact head: lvs ovate, acute, usually glandular, bright
green above, yellowish green beneath, changing in win-
ter usually to dull brownish green: cones oval to oval-
oblong, about K in. long, brownish yellow: seeds %
in. long. New Brunswick to Manitoba, south to N. C.
and III. S.S. 10:532.—Much used for telegraph poles.
A great number of garden forms, about 50, are in culti-

vation. The best known are the following: Var. &Iba,
Nichols, (var, albo-sp)ca, Beissn. Var. Queen Victoria^

Hort. ). Tips of young branchlets white. Var. argen-
tea, Carr. (var. alho-variegdta, Beissn.}. Branchlets
variegated silvery white. Var. aurea, Nichols. Broad
bushy form, with deep yellow foliage; also var. Biir-

rowii, Douglas' Golden and Median's Golden are forms
with yellow foliage. See also var. lutea. Var. aureo-
varieg&-ta, Beissn. (var. aiirea maculdta, Hort.). Foli-

age variegated with golden yellow. Var. c6iiica d6nsa,

2504. Seedling of Thuya
occidentalis (X %).

-^i^, ^

2505. The ArborvitcE—Thuya occidentalis. Nearly full size.

Hort. "Dense conical form." Var. Columbia, Hort.
'* Strong habit; foliage broad, with a beautiful silvery

variegation." Var. cristata, Carr. Irregular dwarf,
pyramidal form with stout crowded, often recurved
branchlets. Var. Douglasii, Rehder. Bushy form, with
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long and slender sparingly ramified branches nodding
at the tips, partly 4-angled and clothed with sharply
pointed leaves. A very distinct form, somewhat simi-

lar to Chamwcyparis pisifera, var. filifera. Var. dumo-
sa, Hort. (var. plicAta cltimdsa, Gord.). Dwarf and
dense form of somewhat irregular habit; in foliage

similar to var. plicata. Var. Ellwangeriana, Beissn.
(var. Tom Thumb). Fig. 2506. A low, broad pyramid,
with slender branches clothed with two kinds of foliage,

adult Ivs. and primordial, acicular spreading Ivs. ; it is

an intermediate form between the var. ericoides and
the type. R.H. 1869, p. 350; 1880, p. 91!. Var. EUwan-
geriana aurea, Spath. Like the preceding but with yel-

low foliage. Var. ericoides, Beissn. & Hochst. (Beti-

nispora dubia, Carr. B. ericoides, Hort., not Zucc).
Fig. 2507. Dwarf, globose or broadly pyramidal form,
with slender branchlets clothed with needle-shaped,
soft, spreading Ivs., dull green above, grayish green
beneath and assuming a brownish tint in winter. R.H.
1880, p. 93, 94. A juvenile form. See, also, Betini-
spom. Var. globdsa, Beissn. (var. (7Zo6jd()ris, Hort. Var.
compdcta globosa, Hort. Vav. Frdebeli, Hort.). Dwarf
globose form, with slender branches and bright green
foliage. Var. Harrisonl, Hort. "A neat little tree with
the entire foliage tipped almost pure white." Var.
Hoveyi, Veitch. Dwarf, dense, ovate-globose form with
bright green foliage. Var. intermedia, Hort. "Of dwarf,
compact habit." Var. Little Gem, Hort. Very dwarf,
dark green form, growing broader than high. Var.
liitea, Veitch. (var. eleqantissima, Hort. Var. George
Peabody's Golden i. Pyramidal form, with bright yel-

low foliage. Var. nana, Carr.
(
T. plicdta, var. com-

pdcta, Beissn.). Dwarf, compact globose form; foli-

age similar to var, plicata. Var. p^ndula, Gord. With
tile branches bending downward and the branchlets
more tufted. Var. plicata, Mast. (T. pJicAta, Pari., not
Don. T. Ware&va, Booth). Pyramidal tree, darker
and denser than the type: branchlets short, rigid, much
flattened: foliage distinctly glandular, brownish dark
green above, bluish green beneath. G.C. III. 21:258.

Said to have been introduced from N. W. America, but
not found wild there. Var. pilmila, Beissn. Dwarf,
dense form with dark green foliage. Var. pygmaea,
Hort. {T. plicata, Viiv. pygmwa., Beissn.). Similar to

var. dnmosa, but still dwarfer, with bluish green foli-

age. Var. Beidii, Hort. "Broad, dwarf form with
small Ivs.. well retaining its color during the winter."
Var. Spsethii, P. Smith. Peculiar form with two kinds

Gt. 42, p. 5.39. Var. Vervaeneina, Henk. & Hochst. Of
smaller and denser habit than the type : branchlets
slenderer, with yellowish foliage, bronzy in winter.
Var. Wagneriina, Beissn. (var. VSrsmanni, Hort.).
Globose form, retaining its bright green color during the

With , "V.A.- '^*l'l-r' v/^Xp

2506. Thuya occidentalis, var, Ellwangeriana (X ^).

of foliage ; the younger and lower branchlets with
spreading acicular ivs. like those of var. ericoides, but
thicker in texture; the upper branchlets slender and
sparingly ramiiied much like those of var. Douglasi.

2507, Thuya occidentalis. var. ericoides CX M).

winter. M.D.G. 1895:123. Var. Wareana, Beissn. (var.
robilsta, Carr. T. Caucdsica, Tatdrica and Sibirica,
Hort.). Pyramidal tree, lower and denser than the
type, with stouter branchlets ; foliage bright green.
Very desirable form. Var. Woodwardii, Hort. "Dense,
globose form, with deep green foliage."

EB. Lvs. -with whitish markings beneath.

gigantea, Nutt. ( T. plicdta, Don. T. Mhiziesii, Dougl.
T. Lobbi, Hort.). Tall tree, attaining 200 ft., with short
horizontal branches often pendulous at the ends, form-
ing a narrow pyramid: trunk with a much buttressed
base and clothed with cinnamon-red bark : branchlets
slender, regularly and closely set: lvs. bright green
and glossy above, dark green beneath and with whitish
triangular spots: lvs. of vigorous shoots ovate, acumi-
nate, glandular, of the lateral branchlets acute and
scarcely glandular : cones cylindric-ovoid, little over
% in. long; scales 8-10, elliptic-oblong, usually the 3
middle pairs fertile; seeds winged, notched at the apex.
Alaska to northern Calif, and Mont. S.S. 10:533. G.C.
111.21:215. G.F. 4:116. Var._ aiirea, Beissn. With yel-
lowish foliage. Var. gr£lcilis, Beissn. Smaller tree,
with more slender branches and smaller foliage of paler
green.

Jap6iiica, Maxim. {T. Stdndishii, Carr. T. gigantea,
var. Japdnicct-, Franch. & Sav. Thuydpsis Stdndishi,
Gord.). Similar to the preceding but lower, usually
only 20-30 ft. high: branchlets more irregularly set,

thicker and less compressed: lvs. ovate, obtusish,
thickish, lighter green above, darker beneath and with
whitish, triangiilar spots: cones oval, little over % in.

long: scales 8, oval, usually the two middle pairs fer-

tile. Japan. G.C. HI. 21:258. R.H. 1896:160.

AA. Cones upright, the thickened scales with a promi-
nent horn-like process below the apex; seeds
wingless : branchlets rainified in a vertical

ploAie with both sides alike. (Biota.)

orientalis, Linn. (Biota orientdlis, Endl.). Pyra-
midal or bushy tree, attaining 25 ft., with spreading
and ascending branches: branchlets thin : lvs. rhombic-
ovate, acute, bright green, with a small gland on the
back: cones globose-ovate, J4-1 in. long; usually 6
ovate scales, each with a horn-like process, the upper-
most pair sterile. From Persia to E. Asia, in Japan
probably only cult. There are many garden forms, of
which the following are the best known: Var. athro-
taxoldes, Carr. Dwarf, irregularly and not frond-like
branching; branchlets nearly quadrangular, slender,
dark green. R.H. 1861, p. 230. Var. aiirea, Hort. Low,
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compact, globose shrub, golden j'ellow in spring, chang-
ing to bright green. Var. aurea conspicua, Hort. More
erect, the intense golden foliage partially suffused \^'irli

green. Var. aiirea nana, Hort. Golden yellow foliage

and very dwarf and compact habit. V^ar. aiireo-varie-

gata, Hort. Of pyramidal habit: branchlets variegated
with yellow. Var. decussata, Beissn. & Hochst. {Bet-
inispora juiiiparotdc.i, C'arr. Cliamcecyparis deciisscita,

Hort.). Fig. 2094. Dwarf, globose form: Ivs. linear-

lanceolate, spreading, stiff, acute, bluish green. A .iuve-

nile form; see, also, Refinispora. Var. elegantissima,
Gord. Of low, columnar habit, bright yellow in spring,
yellowish green afterwards. Var. falcata, Lindl. Of
dense, pyramidal growth, deep green, the horns of the
strobiles curved backwards. Var. Sili£6rniis stricta,

Hort. Round-headed, dwarf bush, with upright, thread-
like branches. Var. gracilis, Carr. Of pyramidal,
somewhat loose and slender habit, with bright green
foliage. Var. freneloidcs and var. NepaUnsis are hardly
different from thi.s. Var. Meld^nsis, Veitch. Of col-

umnar pyramidal, somewhat irregular growth: Ivs. aci-

cular, bluish green, sometimes passing into the normal
form. Intermediate between the var. deen.'tsafa and the
type. Var. pSndula, Pari. (var. fiiifSrmis, Henk. &
Hochst. T. peniJitIa, Lamb. T. filiformis, Lindl.).
Branches pendulous, thread-like, sparingly ramified,
and with the Ivs. wide apart and acuminate. Var. fiini-

spreading and often nodding at the ends: branchlets
one-flfth to one -fourth in. broad: Ivs. glossy green
above, marked with a broad white band beneath, those
of the upper and under side obovate-oblong, obtuse,
adnate except at the apex, the lateral ones spreading,
ovate-lanceolate and curved (hatchet-shaped), obtusish:
scales of starainate fis. (J-10, much thickened at the ob-
tusely pointed apex, the middle ones fertile and with
3-5-winged seeds under each scale. Japan. S.Z. 2:119,
120. G.G. II. 18:556. -Var. n4na, Sieb. & Zucc. {T. la-
/''rire?*s, Lindl.). Dwarf form, with more slender and
narrower branchlets of a lighter green. Var. variegita,
Fortune. Tips of branchlets creamy white.

T. borealis. HoTt.=Cham8ecyparisNutkaensis.— T. Stdndishi,
Gord.=Thuja Japonica. Alfred Eehdek.

THYME. See Thymus.

THYME, WATEE. See Elodea.

TH'^MXTS {classical name of doubtful origin, perhaps
from the Greek for incejisf). LabiMci. Thyme. Prob-
ably about 50 species, although more have been de-
scribed, all natives of the Old World and chiefly of
the Mediterranean region. They are low, half-shrubby
perennials, although usually herbaceous or nearly so in
the North. Lvs. small, opposite, simple and mostly en-

M. -I

\->;»

.v r

^'

2508. Creeping Thyme— Thymus Serpyllum (X Yo).

culata, Hort., and var. hiterniedla, Carr., are interme-
diate forms between this var. and the type. Var. pyra-
midalis, Endl. Of pyramidal habit, with bright green
foliage; one of the tallest and hardiest vars. Var. sem-
peraur^scens, Veitch. Dwarf, globose; the golden hue
of the foliage remains throughout the whole year. Var.
Sieboldi, Endl. {vav. Japoviea . Sieb., var. ttdita, Carr.
var. Zuccarinidna, Veitch. Var. compdcfa, Beissn.).
Globose, compact, low form, bright green.

Alfred Kehder.

THUY6PSIS (Greek, Tlniya-like). ConUercp. Ever-
green ornamental pyramidal tree or shrub, with spread-
ing branches, the branchlets arranged in a frond-like
fashion, much flattened and clothed with scale - like

glossy green foliage. Thuyopsis is one of the most
beautiful Japanese conifers, and is well adapted for
planting as a single specimen on the lawn wherever it

can be grown successfully. It is hardy as far north as

Mass., but usually suffers from summer drought. It

thrives best in a sheltered and shaded position and in

moist loamy soil, and seems to grow to perfection only
in cool and moist climates. Prop, by seeds, also by cut-

tings and by grafting like Thuya. Plants raised from
cuttings nsnally grow into bushy, round-headed plants.

Plants grafted on Thuya are said to be short-lived.
Seedlings are therefore to be preferred. The genus
contains only one Japanese species, closely allied to

Thuya and chiefly distinguished by the 4-5 ovules
under each scale. The yellowish white, close and
straight-grained wood is very durable and is used \n

Japan in boat- and bridge-building.

dolobrita, Sieb. & Zucc. (Tliuya dolohrdfa, Linn.).
Pyramidal tree, attaining 50 ft. or sometimes shrubby:
branchlets irregularly whorled or scattered, horizontally

tire. The calyx is ovate or ovoid, hairy in the throat,
5-toothed and 2-lipped, about 10-13-nerved, usually de-
clined in fruit : corolla small, 2-lipped, the upper lip

2-toothed and erect, the lower one 3-cleft and spreading:
stamens 4, mostly in 2 pairs and usually exserted. The
flowers are mostly in shades of blue or purple, but are
sometimes white; they are borne in whorls, forming a
terminal spike or head-like cluster. Thymes are erect
or prostrate plants with strong mint-like odor. Most of
the species are grown as a ground cover on banks, in
borders or rockwork. The creeping or prostrate habit,
ability to persist in dry places and poor soils, and the
colored or woolly foliage of some species make them
adaptable to a variety of uses. The common T. Ser-
pyllimi is evergreen. T. vulgaris is the Thyme of sweet
herb gardens, being prized in cookery. All Thymes are
easily propagated by means of division, although seed-
lings may sometimes be used to renew plantations of
some of the species, particularly of T. vulgaris. Sev-
eral names occur in American catalogues, all of which
seem to be referable to three species, one of which is

not a true Thymus. See Sage, where general culture
of such herbs is given.

vulgaris, Linn. Common Thyme. Plant erect,

the base sometimes decumbent, 1-2 ft., the branches
stiff and woody, usually white-pubescent: lvs. sessile,

linear to ovate-lanceolate, acute, the margins more or

less revolute: fls. small, lilac or purplish, in terminal
interrupted spikes. S. Eu. — An old garden plant, being
grown as a sweet herb. The leaves and shoots are used
for seasoning. It is well to renew the plants from seeds
every two or three years. There are varieties with broad
and narrow leaves.

Serpyllum, Linn. Fig. 2508. Mother of Thyme.
Creeping Thyme. Creeping, wiry-stemmed, slightly pu-
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bescent: Ivs. small, seldom % In. long, narrow-oblong
to oval to nearly ovate, obtuse, narrowed into a distinct

petiole, the margins sometimes slightly revolute: rts.

minute, lilac, much shorter than the Ivs., in axillary

whorls. Temperate parts of Europe, Asia and N. Africa.
—A common plant in old gardens, prized as an ever-

green edging and as cover for rockwork and waste
places; also run wild. The leaves are sometimes used
for seasoning, as those of T. vulgaris are. The nodes
are short, making it a very leafy plant. Variable.
Some of tlie cult, forms are: var citrioddrus, Hort. {T.
citrioddrus, Schreb.). the Lemon Thtme, has small,
strong-veined Ivs. and a pronounced lemon odor. Var.
monttous, Benth. (T. montdnus, Waldst. & Kit. 2'.

Chanuvdrifs, Pries), has larger Ivs. and longer, some-
what ascending branches. Var. lanugindsus, Hort. {T.
lanugindsics, Schk. ) , is a form with small ronndish Ivs.,

and a pubescent-gray covering, making it a handsome
plant for edgings. Var. aureus, Hort. Foliage golden,
particularly in spring. Var. argfinteus, Hort. Lvs.
variegated with silvery white. Var. variegJltus, Hort.
White-variegated lvs. Var. coccinens, Hort. Fls. nu-
merous, scarlet. There is a form with white fls. (see
Gt. 45, p. 108). All forms are hardy.

Cdrsicus, Pers., is properly CnlamhitJia Corsica,
Benth. Prostrate, small, glabrous or nearly so: lvs.

very small, 2 lines or less long, nearly orbicular, peti-

oled: fls. small, light purple, in whorls, the floral leaves
similar to the others. Corsica.—A good little plant for
edgings, with very aromatic herbage. L, jj^ g,

THYRSACAHTHFS (Greek, fliyr.ie and flower).

Acanthdce(e. About 20 species of tropical American
herbs or shrubs with opposite, often large leaves and
red, tubular flowers in fascicles which are arranged in
a terminal simple or panicled thyrse. Calyx short, 5-

parted; corolla long-tubular, the limb 4-cut, slightly 2-

lipped; stamens 2; staminodia 2. small, at the base of
the filaments: capsule oblong; seeds 4 or fewer by
abortion.

Schomburgkiinus, Nees (T. rutilans, Planch.). Pig.

2509. A shrubby plant, becoming 6 ft. high: lvs. ob-
long-lanceolate, nearly sessile : racemes 8-10 in. or
even 3 ft. long from the upper axils, slender, drooping:
fls. tubular, red, about 1^ in. long, pendulous. Dec-
March. Colombia. B.M. 4851. R.H. 1852:160. Gn. 42,

p. 482. P.S. 7:732. p, w. Barclay.

TJiyrsacanthus Scliomburgkianus is a fine old green-
house favorite which has of recent years fallen into un-
deserved neglect. It deserves a place in every good
general collection. It is chiefly admired for its um-
brella-like habit and pendulous grace of its long sprays
of slender, red, tubular flowers. Like many other acan-
thads, it becomes leggy and weedy in old plants, even
if cut back severely. Ilence, plants are rarely kept after

the second season. The culture of Thyrsacanthus is

easy. It is an ideal plant for a general collection, as it

requires no special treatment. Some English writers
advise a stove temperature, but the undersigned has
grown it for many years in a coolhouse. Ordinary pot-
ting soil such as suits geraniums will do for Thyrsa-
canthus. It flowers about April and remains in bloom a
long time. Cuttings may be made at any time in early
spring and will produce flowering plants 2-2/^ ft. high
the first season. After fiowering. they shoiild be cut
back severely. It is not desirable to have more than one
plant in a pot, nor should the young plants be pinched
the first season, as the umbrella form is preferable to

that of a compact, much-branched bush. The pendu-
lous habit of Thyrsacanthus has suggested to some gar-
deners the use of this plant for hanging baskets and
brackets. Robert Shore.

THYRSCSTACHYS (Greek, thyrse and spike). Gra-
niinece. T. Siamensis is a tall Indian bamboo which has
been offered in southern California since the article

Bamboo was written for this work. As the plant is not
included in Mitford's Bamboo Garden, its horticultural
status is uncertain. Pranceschi writes that the plant is

rather tender at Santa Barbara. The genus belongs to
a subtribe of bamboos of which Dendrocalaraus is the
type. This subtribe is distinguished by having 6 sta-

mens, a 2-keeled palea and the pericarp free from the
seed. For generic characters of Thyrsostachys, see the
Flora of British India 7:3!)7 (1897),
Thyrsostachys is a genus of 2 species of arborescent

bamboos native to Upper Burma and Siam. The stem-
sheaths are long, thin and persistent, with a long, nar-
row blade. The lvs. are small or moderate-sized. As
nearly as may be judged from the only available descrip-
tion, this species could be inserted at the bottom of
page 128 of this work, being distinguished from species
12 and 13 by the narrowness of the lvs.

Siamensis, Gamble. A tender, deciduous, "giant bam-
boo," with very graceful tufted stems 25-30 ft. high and
lK-3 in. thick. Stem sheaths waved and truncate at

the top, 9-llx4K-8 in.; auricles short-triangular: blade
narrowly triangular; lvs. small, narrow, linear, 3-6

xH-K in. Siam. ^f. M.

2309. Thyrsacanthus Schomburgkianus (X %).

TIABSLIiA (Latin, a little tiara or turban; in ref-

erence to the form of the pistil). Saxifragdcece. B'alse
Mitrewort. a genus of 6 species of slender perennial
herbs, of which 4 are from North America, 1 from
Japan and 1 from the Himalayas. Low-growing plants,
with most of the leaves radical and long-petioled, simple
or serrate, lobed or even 3-foliolate, with white flowers
in terminal, simple or compound racemes : calyx-tube
but slightly adnate to the base of the ovary; petals 5,

entire; stamens 10, long: capsule superior, compressed,
with 2 unequal lobes.

A. Lvs. simple.

B. Petals oblong.

cordifolia, Linn. Foam Flower. Pig. 2510. A hand-
some native perennial, forming a tufted mass, 6-12
in. high, of broadly ovate, lobed and serrate leaves
and simple, erect racemes of white flowers borne well
above the foliage in May. Pis. about l^ in. across;
petals oblong, clawed, somewhat exceeding the white
calyx-lobes. In rich, moist woodland, Nova Scotia to

Ontario, south to Ga. Gn. 22, p. 21; 32, p. 511; 53, p.

456; 55, p. 40; V. 11:35.—An elegant plant well worthy
of general cultivation. It is a lover of cool, shaded
places and of rich, moist soil. It will, however, do well
in ordinary soil and flower freely in a half-shaded place,

but the varied leaf-markings of bronzy red and other
signs of luxuriance are not brought out to their fullest
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extent except with moisture, coolness and a fairly rich
soil. The plant forces well and easily in a coolhouse for
early spring flowering. It is tenacious of life and gen-
erally easy to manage.

2510. Tiarellacordifolia(X M).

BB. Petals filiform, inconspicuous

,

unifoliata, Hook. Hardy perennial: Ivs. thin, rounded
or triangular, 3-5-lobed, the lobes crenate-toothed; stem-
Ivs. usually only 1, rarely 2-3: panicle loose; petals
small. W. Amer. — The lobing of the Ivs., according to

Bot. of Calif., varies so that it may pass into the next
species.

AA. Dvs. S-foliolate.

trifoli^ta, Linn. Resembling T. unifoliata except in
having 3-foliolate Ivs. Ore. to Alaska. Also north-
western Asia. Y. W. Barclay.

TIBOUCHiNA (native name in Guiana). Melaslo-
mucece. A genus of about 125 species, native to the
warmer parts of North and South America but mainly
from Brazil. Shrulis, herbs or climbers, with usually
large ovate or oblong, 3-7-nerved Ivs. and purple, rose,
violet or rarel}' white fls., either solitary or in terminal
panicles. Fls. 5-merous, rarely 4- or 8-merous; calyx
ovoid or bell-shaped, the lobes as long as or longer than
the tube; petals obovate, entire or retuse; stamens
twice the number of the petals, nearly equal or alter-

nately unequal: ovary free: fr. a capsule, 5-4-valved.

D.C. Mon. Phaner. vol. 7.

semidecindra, Cogii. {Lasidnclra macnintJia, Linden
& Seem. Plerbiua macrdnthnm. Hook.). Fig. 2511. A
tender shrub: Ivs. ovate or oblong-ovate, 2-B in. long,

round at the base, short-petioled, densely setose above,
villous beneath, not foveolate, 5-nerved or 3-nerved:
bracts broadly suborbicular, somewhat rounded at the
apes and shortly apiculate, margin not translucent: lis.

reddish purple to violet, often 5 in. across, solitary and
terminal or 1 fl. terminal and 2 in the upper axils on the
branchlet; stamens purple; style setulose. Brazil.
B.M. 5721; 4412 (as P. Kunthi'aitum). F.S. 23:2430.
Gn. 44:921. F. 1868:193. l.H. 16:594.

Var. floribiinda is more suited to pot culture in pots
and flowers more freely when small than the type.
Lasidndra, or Plcrbma splhidens, Hort., should be
compared with this. T. semidecandra is a plant of easy
culture that has been highly praised by several con-
noisseurs. Cuttings struck in April will give bushy
plants for fall and winter blooming. Handsome speci-
mens may be had by keeping the same plant two or
three years, training it to wires or stakes in a cool-

house where it has plenty of root room. The flowers

last but a day or so, but new ones open up every day
and the flowering season lasts for several weeks.
Plants may also be used for summer bedding. They are
seldom out of bloom. The species is much esteemed in
Florida, where it makes a showy shrub 8 ft. high. It

endures a few degrees of frost with impunity, and even
if cut down it sprouts readily.

Slegans, Cogn. (Plerdma ileqnns, Gardn.) Tender
shrub, 3-6 ft. high: Ivs. rigid, fragile, oblong or ovate-
oblong, 3-nerved: fls. purple, 1% in. across; calyx more
or less armed with rigid spreading bristles which are
thickened at the base. Brazil. B.M. 4262. P.M. 15:27.

F.S. 12:1212 (as Lasiandra elegans). — Once cult, by
John Saul. y. ^f. Barclay.

TICKSEED is Coreopsis.

TICK TKEFOIL. Refer to Desmodium.

TIEDEMANKIA rigida, Coult. & Rose, is a hardy
native, white-flowered swamp herb, growing 2-5 ft.

high from clustered tubers. It has pinnate Ivs. with 3-9

leaflets. This was ofl'ered in 1890-91 by a collector of

North Carolina plants, but is probably not in culti-

vation. For a fuller account, see Coulter and Rose's
monograph of the North American UmbelliferEe (contrib.

U. S.Nat. Herb. vol. 7. No. 1, p. 194), 1900; also Gray's
Manual, and Britton and Brown's Illustrated Flora.

TI-ES. Lucuma Bivicoa.

TIGER FLOWER. Tigridia.

TIGER LILY. Lilium tigrinum.

TIGER'S JAW. Catalogue name for Mesembnjan-
themum tigrinum.

TIGRIDIA (tiger-Ulxe: refei'ring to the peculiarly

nuarked flowers). Iriddcece. Eight or ten species of

cormous plants ranging from Mexico to Peru and Chile,

2511. Tibouchina semidecandra (X /,).

and making very showy summer-blooming plants.

Bulbs tunicated. Stem erect, unbranched, a few inches
to 2% ft. tall, with a few narrow plicate leaves at the
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base aud 2 or '3 smaller ones higher up: spathes
1 or 2, leaf-like, each bearing one or few blossoms.
Flowers in shades of yellow, orange or purplish, vari-
ously spotted, often very showy; perianth wide-spread-
ing, with no tube, the segments G, in two dissimilar se-

ries, connivent into a broad cup at the base; stamens
3, the filaments united into a long cylindrical tube in-

cluding tlie style; pistil with 3-loculed ovary, long style

with three 2-parted branches. T'ujridla Pavonia, from
southern Mexico, was in cultivation in Europe in the
sixteenth century. L'Obel described it in 1576. The
younger Linnasus referred it to the genus Perraria, and
some of the Tigridias are yet cultivated under that name.
Ferraria, however, is a South African genus, and all the
parts of the perianth are nearly equal. T. Pavonia is

cultivated in many forms, and is the only common spe-
cies in gardens. The flowers of all Tigridias are fugi-
tive, lasting only for a day. See Baker, lridea9, 67 (1892).

Tigridias are tender "bulbs" requiring the treatment
given Gladiolus. P4ant in well-prepared soil when set-

tled weather comes, 2 or 3 inches deep and 4 to 8 inches
apart. The principal blooming period is July and Aug-
ust. Allow the corms to remain in the ground until
danger of frost approaches, then store in a dry place
where dahlias or gladioli will keep. See that the corms
are dry before being placed in storage. Prop, by corm-
els and seeds. Best colors are got in warm weather.

A. Pis. large (often 4 in. or more across): the tivo

rows of periantU-segments very dissimilar: stig-

mas decu7-rent. (Tigridia proper.)

Pavonia, Ker-Gawl. Tiger flower. Shell-plower.
Fig. 2512. Erect, usually unbranched, 1% to 2J^ ft. tall,

glabrous, with several sword-shaped, strongly plicate
long-pointed leaves, the spathe-leaves 3-5 in. long: fls.

produced in succession through the warm season, very
lai'ge and showy, in some forms 5 and 6 in. across,
oddly marked, with a cup-shaped or saucer-shaped cen-
ter and wide-spreading limb formed by the obovate
outer segments which are bright red on the limb, and
purple, yellow or red-spotted on the claw; inner seg-
ments panduriform (fiddle- shaped), about half the
length of the outer ones, the blade ovate-acute, orange-
yellow and copiously spotted. Mex. and Guatemala.
B.M. 532 (as Ferraria Tigridia). I. H. 38:142. Var.
concliifldra, Hort. (T. condiiflbra, Sweet}, has bright
yellow flowers. Var. Watkinsoni, Hort. (var. aurea,
Hort. T. conchifldra Watkinsoni, Paxt.). Kaised from
seeds of var. conchiflora pollenized by T. Pavonia,
before 1840. by J. Horsefield, Manchester, England.
Horsefield is quoted as follows by Paxton: "In habit
and strength this hybrid resembles T. Pavonia, the
male parent; but in color and the markings of the
flower it resembles T. conchiflora, the female parent;
the large outer sepals, however, are of a very deep yel-
low, iucliuing to orauge, and sometimes elegantly
streaked with red lines; whilst the spotted center
equals, if not surpasses, the brilliancy of either of the
species. One of its greatest merits is being so free a
bloomer, and as easy to cultivate and increase as T.
Prti'OJiirt, whereas T. conchiflora is rather delicate, in-

creases slowly, and is easily lost." Dutch bulb dealers
still offer it. P.M. 14:51. Var. dlba. Plort., has white
fls., but has red spots in the throat. Var. alba immacu-
lata, Hort., is a spotless white variety, a sport from
var. alha. Gn. 49, p. 361. Var. fl^va, Hort., has pale
yellow fls. with red-spotted center. Gn. 50:1074. Var.
Canariensis, Hort., is also a pale yellow-fld. form, but
named as if an inhabitant of the Canaries. Var. lutea
immaculata, Hort., has pure yellow spotless flowers.
Var. rosea, Hort., has rose-colored fls., with yellow va-
riegated center. Var. lilacea, Hort., has lilac fls., with
spotted center. Gn. 45:955, Var. speciosa, Hort., is a
partially dwarf form with deeper red color, the interior
of the cup being similar in color to the limb. Described
in 1843. Var. grandiflora, Hort., has flowers much like
those of T. Pavonia itself except that they are larger
aud brighter colored. Gn. '45, p. 2G3. Identical with
this, orsubtypesof it, are the forms known as Wlieeleri,

coccinea, sp'lendens. Most of the marked departures in
colors of Tigridia Pavonia are recent. In catalogues
the above names often appear as if they were species
names.

Pring'lei, Wats. Distinguished by Sereno Watson,
the author of the species, as follows: "Very closely
related to T. Pavonia, and if color alone were to de-
cide, it might be considered a variety of it, though dif-

fering markedly even in that respect from the old spe-
cies. The base of the sepals is blotched (rather than
spotted) with crimson, with a border of orange, the re-

flexed blade being of a bright scarlet-red. The petals
have the base blotched and coarsely spotted with crim-
son, with a well-defined, deeper-colored, brownish mar-

2512. Tiger-llower— Tigridia Pavonia (X M).

gin, the blade orange, tinged with scarlet, but not at all

spotted as in T. Pavonia. The more essential differ-

ence is in the form of the petals, which have a broadly
cordate or reniform base, with a much narrower small
triangular - ovate acute blade. The sepals are also
smaller and more oblong in outline." Northern Mex.
G.F. 1:389. B.M. 7089. -Offered to the trade by Hors-
ford in 1889.

114
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AA. I'ls. relatively small; the two roivs of segments
differing less in size : stigmas capitate, or at

least not strongly decurrent. Subgenus Beufonia

.

bucciSera, Wats. About 1 ft. high, slender, branoh-
ing, glaucous: Ivs. very narrow, strongls' plicate: il. 2

in. across, the cup pale greenish yellow, dotted with
purple, the obovate obtuse blade of the outer segments
light purple; inner segments "folded together in such
a manner as to form a sunken longitudinal tube down
the center, the dilated sides at the outer end of the

tube approaching each other in the form of two cheek-
like prominences,— these are colored white, purple and
yellow, while the small rounded terminal blade is a
deep purple." Mts. of .Jolisco, Mes. G.F. 2:413. -Of-
fered in 1889 by Horsford.

T. ailrea, Hort., is Cypella plurabea, but it is not in the Amer-
ican trade. See page 429.— T. Hoiittel, Roezl, is Hydrotienia
Van-Houttei. See page 7S7.—T. Meledgris, Hort.. is also a Hy-
drotsenia (H. Meleagris, Lindl.). but is not in the American
trade. B.R. 28:39.

—

T. violdcea, Schiede. One of the Beatonia
section: slender, narrow-lvd. : lis. 2 in. .across, violet, spotted
at the base; inner segments small, cusp-pointed. Mex. B.M.
7356. L. H. B.

TILIA {the classical Latin name). TtUAceoe. Lime.
Linden. Basswood. Whitewood. Trees distributed
generally thi'oughout the northern temperate zone, with
soft, light, white or light-colored wood, tough fibrous

inner bark, serrate alternate petiolate, mostly cordate
Ivs. and caducous stipules: inflorescence cymose, the
peduncle attached to, or adnate with, for about half its

length, a ligulate membranaceous bract: lis. small, yel-

lowish; sepals 5; petals 5; stamens many, with long
^laments nectariferous: fr. globose, nut-like. In some
species, small petaloid scales are found among the
stamens.
The soft white wood of several species is in great de-

mand for making fruit, honey and other light packages,
the facility with which the wood is cut into veneers
rendering it admirable for such use. The fibrous inner

bark is used as a tying ma-
terial and in the manufac-
ture of Russian bass or bast
mats. Extensively planted
as an ornamental tree aud
for bee pasture. As a

source of honey supply per-

haps no other plant excels

it, as under favorable con-

ditions the nectar sometimes
drips from the flowers in a

shower.
Nearly all the species are

of rapid growth and not
very particular as to soil.

Propagated by seeds, layers

or grafting. In layering, it

is usual to twist the branch
layered before covering it.

The method known as

"stooling" is also employed.
In order to effect this a tree

is cut close to the ground
and the "stools " or suckers
are banked up with earth

until they root, when they are severed from the old
stump and planted in the nursery rows. Rare varieties
are usually increased by budding or grafting.
Much confusion exists in the trade names, especially

in the European varieties. This is no doubt largely
due to the fact that at least three species have been
sent to this country under the name of T. Wnroptea.

2513. A young Linden tree,

five or six years old.

alba.l, 3, 4.

Americana, 6, 7.

urgeutea, 3.

aiirea, 9.

Oaroliniana, 7.

eordata. 12.

dasystyla, 10.

Europcea. 9. 11,

grandifolia, 9.

heterophylla, 4.

laciaiata, 9,

INDEX.

macrophylla, 4. 1

Mandshui'iea, 2.

microphylla, 12.

Miqueliana, 5.

Moltkei, 7.

Mongolica, 8.

parvifolia, 12.

pendula, 1, 7.

petiolaris. 1.

platyphyllos, 9.

pubeseens, 6.

pyramidalis, 3, 9.

rubra, 9.

Sibirica, 12.

spectabilis, 3.

sulphurea, 9.

tomentosa, 3.

ulraifolia. 12.

vitifolia, 9.

vulgaris, 11.

A. Fls. ivith petaloidacales at the base
of petals: petals upright, longer
than stamens.

B. livs. whitish tomentose beneath.
c. J'V. with 5 furroivs.

D. Cymes few-fid.: fr. with no
cavity at the base 1. petiolaris

DD. Cymes many-fid., dense: fr.

with a cavity at the insertion
of the pedicel: Ivs. large 2. Maudshurica

cc. Fr. without furrows.
D. Shape of ivs. orbicular, ab-

ruptly acuminate: fr.

slightly ribbed 3. tomentosa
DD. Shape of Ivs. ovate, gradually

acuminate
E. Winter-buds glabrous: Ivs.

broadly ovate: fr. not
ribbed 4. heterophylla

EE. Winter - buds pubescent

:

Ivs. ovate: fr. slightly
ribbed at base 5. Miqueliana

BB. it'.s. green beneath or glaucous,
and glabroi^s

0. Under side of Ivs. pubescent at
least when yoxtng G. pubescens

cc. Under side of Ivs. glabrous.
D. The Ivs. large, serrate and ab-

ruptly acuminate 7. Americana
DD. The Ivs. small, usually 3-

lobed, long -cuspidate 8. Mongolica
AA. Fls.tvithoutpetaloid scales: petals

spreading, shorter than stamens.
B. I/vs. pubescent beneath: fr. 5- or

4-ribhed 9. platyphyllos
BB. Lvs. glabrous beneath, except

tufts in the axils of the veins:
fr. without ribs.

c. Under side of lvs. green.
D. Brandies bright yellow or red

in winter: lvs. very glossy
above, rather leathery 10. dasystyla

DD. Branches greenish or reddish
brown: lvs. thin, slightly

glossy 11. vulgaris
cc. Under side of lvs. glaucous 12. ulmifoUa

1. petiolaris, DC. ( T. Atneric(hta, var. pendula, Hort.
T. argentea. var. pendula, Hort. T. alba, var. phidula,
Hort. T. pendula, Hort.). Silver Linden. Weeping
Linden. A medium-sized species with slender some-
what pendulous branches: Ivs. pale green above, sil-

very and finely tomentose iinderneath, 3-5 in. long;
petiole slender, as long as the blade. July. E. Europe.
B.M. 6737. Gng. 5:210. —An elegant species and one
of the best of the European kinds, holding its foliage
throughout tlie season.

2. Mandshilrica, Rupr. & Maxim. Tree, attaining 50
ft., with spreading, often somewhat pendulous branches:
lvs. large, 5-8 in. long, orbicular to broadly ovate, cor-
date or truncate at the base, rather coarsely and re-

motely serrate with spreading teeth: floral bract adnate
almost to the base of peduncle: fr. globose, thick-
shelled, with 5 furrows and a slight cavity at the inser-
tion of the pedicel. E. Asia.—A variety has the lvs.

edged with j'ellow or a lighter green.

3. tomentosa, Moench {T. argdntea, DC. T. alba,
Waldst. (t Kit., and probably Ait. T. alba, T. alba, var.
spectdbllis and T. alba, var. pyramidalis, Hort.).
White or Silver Linden. This is the larger "White
Lime" of Europe. Tree, 40 ft. high with upright or as-
cending branches forming a pyramidal rather dense and
compact head: lvs. suborbicular, 3-5 in. across, un-
equally cordate, serrate, densely white-tomentose be-
neath; blade 2-4 times longer than petiole: fr. tomen-
tose and slightly ribbed. Very variable in time of
flowering. Eastern Europe.—This is a very distinct and
striking species.

4. heterophylla, Vent. {T, alba, Michx., not Ait.).

Tree, attaining 70 ft.: lvs. very large, 5-8 in. long,
smooth and shining above, whitish and tomentulose be-

neath: floral bract short-stalked : fr. globular, not
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ribbed. July. AUeghanies. S.S. 1:27.— This lias been
sent out as T. ^nacrophylla, a name that properly be-

lonf;;.s to a large-leaved var of 2'. Americana.
5. Miqueli^na, Maxim. Tree, attaining 100 ft., with

usually an oblong- head: Ivs. ovate, truncate or slightly

cordate at base, gradually acuminate, rather coarsely
serrate with incurved teeth, i-G in. long: floral bract
adnate almost to the base of the peduncle: fr. globose,
thick-shelled, 5-ribbed only at the base. Japan. G.F.
0:113.

6. pub^scens, Ait. (T. Americana, var. pubiscens,
Loud.). Similar to the better known T. Americana, but
a smaller tree: winter-buds finely pubescent: Ivs.

smaller, obliquely truncate at the base, glabrous above,
pubescent beneath: floral bract usually rounded at

base: fr. globose. June. Long Island to Fla., west
to Tex. S.S. 1:26. — Less ornamental than T. Ameri-
cana and but rarely cult.

7. Americana, Linn. (T. Carol iiridna, Hort.). Ameri-
can Linden. Basswood. Fig. 2514. Stately tree with
large cordate Ivs. shining above, usually smooth except
for the tufts of hairs in the axils of veins: floral

bract very large, tapering to a. more or less stalked
base: fr. ovoid, tomentose. July. E. N. Amer. S.S.
1:24. Mn. 6:153. — This is onr most common American
species and the one most frequently planted. Variable
in its habit, size and shape of Ivs. and in the color of
its bark. As a forest tree it was formerly abundant in

the eastern and middle states, but with the general
destruction of the forests aud the greatly increased de-
mand for its white wood for manufacturing purposes,
good specimens are becoming scarce, and the source of
supply is constantly moving westward. Vars. in the
trade are macrophylia, Hort., a large-lvd. form; Molt-
kei, Hort., a very strong-growing large-lvd. form which
originated in cultivation in Europe. What is sold some-
times as T. Americana, var. pcndnla, is a form of
T. petiolaris,

8. Mongolica, Maxim. A slender tree with very small
orbicular or ovate Ivs., truncate at the base, usually 3-

lobed, cuspidate, coarsely serrate with acuminate teeth,

glaucous beneath or green on vigorous shoots : cyme
rather dense, with the stalk naked at the base. E. Asia.

9. platyphyllos. Scop. (T. (jrandifblia, Ehrh.). This
is the broad-leaved Linden of European plantations and
probably the largest. It attains 90 ft. Lvs. large, green,
pubescent, often on the upper side to some extent, un-
equally cordate, petioles aud veins hairy : fr. 5, rarely
4-angled, tomentose, thick-shelled. This is the species
most commonly sold here as T. JlJuropa'a, ami the earli-

est to flower. June. Eu. G.F. 2:256. — The following
varietal names in the American trade seem to belong
here: pyramidalis, an upright grower with reddish
shoots ;.rillbra, bark of branches very red; aurea, with
yellow bark on branches; laciniata and laciniata
rubra, with deeply cut leaves and reddish young Ijark;

sulphirea. probably the same as aurea; vitiSolia, the
vine-leaved Linden with lobed leaves.

10. dasystyla, Stev. Crimean Linden. Lvs. tough
and leathery, dark glossy green above and pale lieneath.

with tufts of l;irown hairs in the axils of the principal
veins: bark of young branches bright green: lvs. often
obliquely truncate at base. E. Eu.,VV. Asia.

11. vulgaris, Hayne [T. Europwa, Hort., in part).

This species grows nearly as large as T. piatijphi/llofi,

has large unequal or oblique cordate lvs., smooth and
green on both sides; tufts of hairs in axils of veins
whitish: fr. globose or oval, tomentose, shell thick,
June, July. Eu. G.P. 2:256. — This is said to be the
celebrated species of Berlin and is often sold in this
country under the name of T. Europa;a. It is a week or
ten days later in blooming than T. plafiiphifUo^i, and
about the same number of days earlier than T. Ameri-
cana.

12. ulmifolia, Scop. (T. corduta. Mill. T. parvifolia,
Ehrli. T. Sibirica.Boyer. T. -H^nropoia.mpSirt. T.micru-
phylla, Vent.). Of slower growth and usually smaller
tree than the T. platijphyUos: Ivs. small, thin, cordate,
green above, silvery beneath, with tufts of rusty hairs
in the axils of the veins : fr. globose, sometimes slightly
ribbed, very thin-shelled. July. Eu. G.F. 2:257.- Very
late in flowering. John F. Cowell.

"

TILLAGE, The working or stirring of the land, in
order to improve it for agricultural purposes, is known
by the general name of tillage. There is a tendency
to use the word cultivation for these operations. Til-
lage is a specific technical term, and is to be preferred.
In the eager discussions of scientific matters, as applied
to agriculture in recent years, there is danger of for-
getting that the fundamental practice in all kinds of
farming is, after all, the tillage of the land. The knowl-
edge of the importance of tillage has developed late in

the world's history. In fact, it is only within the latter
part of the century just closed thjit the real reasons for

2524, Basswood or American Linden — Tilia Americana.

(X Vo.)

tilJiug have come to be popularly undei-stood in this
country. Even now there are many persons who believe
that the object ot tillage is to kill weeds. The modern
conceptions of tillage probably date from Jethro Tull's
book on "Horse-Hoeing Husbandry,'" which reached the
second and full edition in 1733, in England. This book
awakened so much discussion that the system of " horse-
hoe husbandry '' recommended by it was called the
"new husbandry." There had been tillage of land be-
fore Tull's time, but his writing seems to have been the
first distinct effort to show that tillage is necessary to
make the soil productive rather than to kill weeds or to

open the ground to receive the seeds. He contrived va-
rious tools whereby grain crops could be sown in rows
and afterwards tilled. The tillage of the land in early
times was confined very largely to that which preceded
the planting of the crop. In the vineyards of southern
Europe, however, Tull obser%'ed that tillage was em-
ployed between the vines during the season of growth.
Such vineyards prospered. He made experiments and
observations on his return to England and came to the
conclusion that tillage is of itself a very important
means of making plants thrifty and productive wholly
aside from its office of killing weeds. He supposed that
tillage benefits plants by making tlie soil so fine that the
minute particles can be taken in by the roots of plants.
Upon the same hypothesis he explained the good effects

of burning or "devonshiring" land, and also the benefits
that followed the application of ashes: the minute par-
ticles of the ashes are so small as to be absorbed by
I'oots. Although this explanation of the benefits of til-

lage was erroneous, nevertheless Tull showed that til-

lage is necessary to the best agriculture and that it 13
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not merely a means by which seeds can be put into the

land, weeds killed, and the crop taken out.

Tillage improves land in many ways. It divides and
pulverizes the soil, gives the roots a wider "pasturage,"

as Tull puts it, increases the depth of the soil, and im-

proves its physical condition with respect to warmth
and dryness.

Tillage also saves moisture by deepening the arable

soil so that moisture is held, and also by cheeking
evaporation from the surface by means of a thin blanket

or mulch of pulverized earth that is made by surface-

working tools. Water is lost from the soil by uuder-
drainage and by evaporation from the surface. The
more finely the soil is pulverized, within certain limits,

the more water it will hold. Its capillary power is in-

creased. As the water evaporates from the surface, the

moisture is drawn up from the under surface so that

there is a more or less constant flow into the atmos-

phere. If any foreign body, as a board or a blanket, is

spread on the land, the evaporation is checked. A
similar result follows when the soil is covered with a

layer of dry ashes or sand or sawdust. Very similar

2515. Cryptanthus zonatus, commonly known as

TiUandsia zebrina (X M).

resiilts are also secured when the surface is made fine

and loose by means of frequent shallow tillage. The
capillary connection between the surface soil and the
under soil is thereby broken. This surface soil itself

may be very dry, but it serves as a blanket or mulch to

the soil beneath and thereby keeps the under soil moist.

In many instances this conservation of moisture by fre-

quent shallow tillage is the chief advantage of the til-

lage of the land during the growing season.

Land that is well tilled has different chemical rela-

tions from that which is neglected. Nitrification, de-

composition and other chemical activities are hastened.
The stores of plant-food are rendered available. The
soil is made more productive.
The first requisite for the growing of the plant is to

have the soil in such condition that the plant can thrive

in it. It is only when the land is well tilled and pre-

pared, or when its physical condition is nearly or quite

perfect, that the addition of concentrated fertilizers may
be expected to produce the best results. The fertilizing

of the land, therefore, is a secondary matter; tillage is

primary.
The ideal tillage of the land is that which is prac-

ticed by the gardener when be grows plants in pots.

The soil is ordinarily sifted or riddled so that unneces-

sary parts are removed, and mott of it is brought into

such condition that the plants can utilize it. The gar-
dener adds leaf-mold or sand or other material, until

the soil is brought into the proper physical condition.

He also provides drainage in the bottom of his pots or
boxes. Often the gardener will produce as much from
a handful of soil as a farmer will produce from a bushel.

L. H. B.

TILLANDSIA (Elias Tillands was professor of medi-
cine at the University of Abo, Sweden; in 1673 made a
catalogue of plants of the vicinity of Abo). BroniaUacece.
Tillandsias are mostly epiphytes and all natives of
America. They are allied to billbergias, ffichmeas,
gazmanias, pineapples, and the like. Many species are
described in horticultural literature as having been in-

troduced into cultivation, but most of these are known
only to amateurs and in collections where species of
botanical interest are chiefly grown. In the American
trade about 30 names occur, many of which are to be
referred to other genera. The generic limits of Til-

landsia, as of most bromeliaceous genera, are ill defined.

By different authors a given species may be placed in
any one of a half dozen genera. Lately, TiUandsia and
Vriesia have been merged, but in this book Vriesia is

kept distinct, following JMez's monograph. It is useless
to attempt a description of all the Tillandsias that by
chance may occur in collections. Persons who want to

know the species other than those regularly in the trade
should consult Baker's "Handbook of the Bromeliacese,"
,1889, or Mez's "Bromeliace^" in DeCandoUe's "Mono-
graphic Phanerogamarum," 189C. The latter work,
which regards Vriesia as a separate genus, admits 248
species of TiUandsia. Some of these species extend
northward into the United States, growing chiefly in
Florida, although one or two reach southern Georgia,
and the Spanish moss (which is TiUandsia usneoides)
reaches Virginia and is common throughout the South.
The native upright Tillandsias are not in the general
trade, but they are offered by one dealer in southern
Florida: of such are T. recitrvata, T. temiifolia, T.
fascicuhita , T. utricnJata.

Tillandsias are usually known as "air-plants" to gar-
deners. They are perennial herbs, mostly of upright
growth (the common T. usneoides being a marked ex-
ception), the bases of the narrow entire leaves often
dilated and forming cups that hold water and in which
utricularias and other water plants sometimes grow.
The flowers are usually borne in spikes or heads, singly
beneath bracts; they are perfect, with 3 sepals and
3 petals which are twisted or rolled in the bud, 6
stamens, a superior ovary with filiform style: fr. a
3-valved capsule, containing hairy or plumose seeds.
Vriesia is distinguished by having one or two scales or
ligules at the base of the petals on the inside, whereas
the petals of TiUandsia are eligulate; however, there
are intermediate forms and it is sometimes a matter of
individual opinion as to which genus shall receive a
given species. Some of the cultivated Tillandsias be-
long to still other genera. This is the case with T.
zebrina, which is properly Cryptanthus zonatus (Fig.
2515). This is an odd plant, producing crinkled deflexed
saw-edged leaves, which are whitish beneath and
brown-barred above, and small clusters of white flowers.
See p. 404, where other kinds of Cryptanthus in the
American trade are described.

Tillandsias are grown both for foliage and for flowers.
The foliage is usually scurfy and sometimes blotched.
Many of the species are very showy when in bloom,
sending up strong central chisters of blue, violet, red,
yellow or white flowers. In nature, the seeds are
carried in the wind by means of the soft hairs, and find
lodgment on trees, where the plants grow. A few
species, however, grow on the ground. In cultivation,
most of the species are treated as pot-plants. The
growing season is summer. In winter the plants should
be kept nearly dormant, although not completely dry.
They need a warm temperature and plenty of light
while growing. Give a soil rich in peat. In some
cases sphagnum may be added to advantage. Prop, by
suckers; also by seeds. For further cultural notes, con-
sult Billbergia. Other bromeliaceous genera described
in this book are Bromelia, J5chmea, Karatas, Cryp-
tanthus, Ananas, Pitcairnia, Puya, Guzmania.
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A. Plant-body slender and Jianging: fls. solitary in
leaf axils.

usneoideSjLiim^ Spanish, Florida or Long Moss.
Figs. 2510, 2.'J17. Whole plant hoary
trees; the stems very slen-
der and often several feet
long: Ivs. scattered, nar-
row-linear, 1-3 in. long: fls.

solitary in the leaf -axils,
small and not showy, the
petals yellow and reflexed
at the end. Trop. Amer.
and in the U. S. from Texas
to Fla. and eastern Vir-
ginia; extends southward to
southern Brazil. B.M. C309.
Gn. 37, p. 221. Gt. 45, p.
2G7. — This is one of the most
characteristic plants of our
southern regions. In- moist
regions it gives a most -weird
aspect to the forests. It is

used as a packing material,
and also, when specially
prepared, for upholstery. It

is rarely cultivated, although
it is not uncommon in green-
houses, being hung on
branches and beams; but it

must be renewed frequently.
The plant is named for its

resemblance to the lichen
Usnea.

jray, hanging from

spikes, long and narrow, the much exserted but not
spreading petals purple. Var. picta, Hook., has the
upper Ivs. and bracts scarlet. S. Fla. to Venezuela.
B.M. 4288. F.S. 3:221.

2517. The Spanish Moss— Tillandsia usneoides, hanging from the trees. Gulf coast.

AA. Plant-body stiff and nearly or quite erect.

B. Stamens shorter than the petals.

c. S^ls. few in the cluster.

recuTvata, Linn. (T. Bdrtrami, Ell., at least in part).
A few inches high, tufted, with scurfy terete or fili-

form recurved 2-ranked Ivs.; fls. 1-5 on a spike that is
sheathed at the base but naked above, the corolla blue
and exceeding the calyx. Florida to Argentina and
Chile.

cc. Pis. many, distichous.

4nceps, Lodd. (Vriesia dneeps, Lem.). Erect, the
flower-stem 6-12 in. tall and bearing a spike with large

distichous green bracts
from which small blue fls.

emerge: Ivs. stiff, about 1

ft. long, dilated and striped
at the base: fls. 2 in. or less
long, blue or purplish, the
perianth much exceeding
the calyx. Costa Rica,
Trinidad. L.B.C. 8:771.

Lindeniana, Regel (T.
Lindeni, Morr. Vriesia Lin-
deni, Lem.). Lvs. rosulate,
about 1 ft. long, dilated at
the base, long recurving:
spike large, the showy dis-
tichous bracts carmine; fls.

large, much exserted beyond
the bracts, the large wide-
spreading segments bluish
purple. Ecuador, Peru. I.

H. 16:610; 27:370 (as var,
Eegeliana). G.C. II. 12:

461. R. H. 1872:230; 1898:
206 (as var. tricolor). F.M.
1872:44.—A handsome and
popular species.

BB. Stamens longer than
the petals.

c. Stem thickened and bulb-
tike at the base.

bulbdsa, Hook. Small
scurfy plant a few inches high, the stem swollen at the
base: lvs. 3-5 in. long, much dilated and clasping at
the base and terete above: fls. few, in racemose short

Y\>1\jA -

2516. Spanish Moss— Tilland-

sia usneoides. (Much, re-

duced.)

CC. Steyyi not prominently swollen,

D. X/vs. linear or filiform from ilie hase or abruptly
from a dilated hase.

polystacliya, Linn. (T. angustifblia, S"wartz. T.parvi-
splca, Baker), Lvs. rosulate, lepidote or scurfy, curved,
equaling or exceeding the stem: inflorescence compound,
somewhat paniculate, the lateral spikes shorter than the
central ones, the bracts distichous and pointed and little

exceeding the calyx: fls. blue. S. Fla. to Brazil.

tenuiiolia, Linn. (T. ccespiidsa, Leconte, not Cham.
& Schlecht. T. Bdrtraini, Ell. in i^art). Plant less than
6 in. tall, reddish, clustered: lvs. awl-shaped and erect,

nearly terete, concave at the base, scurfy: fls. few in a
simple or somewhat compound spike, the blue petals
exceeding the bracts and recurving at the apex. Fla. to

Brazil.

DD. Lvs. gradtially narroived from a broad hase.

fascicul&,ta, Swartz (T. hraetedta, Chapm. T. glau-
cophi'jlla, Baker. Vriesia glaucojiliylUij'B.oo^.). Tall,

strong species with stem 2 ft. tall: lvs. 1-1^ ft. long,
concave or channeled above, erect or ascending, scurfy
and bluish; stem longer than the lvs. and branched, the
branches or spikes bearing distichous keeled acute
mostly greenish and red-tinged bracts: fls. narrow, ex-
serted, blue. S. Fla., West Indies and Central Amer.
B.M. 4415, F.S. 5:432.-Very variable.

utriculata, Linn. Plant 2-3 ft, high: Ivs. glaucous
and scurfy, becoming subulate and recurved at the
summit but much dilated and imbricated at the base
and forming pockets that hold water: inflorescence
branched, the fls. far apart on the branches: fls. pale
blue (pale colored forms), narrow, the petals twice
longer than the sepals. S. Fla. to S. Amer. B.K.
9:749 (as T. flexuosa,YEcc. pallida). — Yor f\A\ descrip-
tion of this species, together with plate, see Trelease,
5th Rept. Mo. Bot, Card. (1894).

T. bivittdta. Linden, is Cryptanthns hivittatus. See p. 404.—
T. farindsa, Hort., is Billbergia pyramidalis. See p. 103.—T.
La Sallidna: "A new species from South Amerioa, with most
brilliant flowers. It is of free growth and easily cultivated,
thriving best in a moderate temperature and in alight, fibrous
soil mixed with sphagnum." (Siebrecht.)— T. iniisdica. Lin-
den, is properly Guzmania musaiea, Mez. It is acaulescent:
Ivs. 20 or less in a rosette, lorate and obtuse but with a cusp,
with transverse lines on both surfaces: fls. in a rounded head
on the end of a red-bracted scape, the corolla white. Colombia.
B.M. 6G75. LH. 24:268 (as Caraguata musaiea). Itis an excel-

lent plant, with broad lvs. 2 ft. long. In the American trade.

This plant is sometimes known as a Massangea (see p. 992}.—
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T. muscbsa, Hort., is Pitcairnia muscosa. P. muscosa. Hook.,
B.M. 4770, is Pitcairnia Beycalema. The name T. muscosa has
occurred in the trade, but the plant is unknown to the writer.
—T. Wilsoni, Wats., lias been introduced sparingly to cultiva-

tion, but does not appear to be in the trade. It was discov-

ered in Hernando county, Fla., in 1887 by Dr. W. P. Wilson, of

the tfniversity of Pennsylvania: "Stem simple, very short
(about 3^ inch) ; Ivs. numerous, 1 to 3 or 4 inches long, gradu-
ally narrowed from the clasping base to the long-attenuate
apes, channeled above, more or less hoary, -with minute ap-

pressed, peltate, brown-centered scales: peduncle very slen-

der, recurved, about equaling the Ivs.. with 2 distinct bracts,

probably 1-3-fld.: fls. and capsules not seen." This is Sereno
Watson's original description, 1888. See Mn. 2, p. 180, and 6,

p. 130, for pictures of what purport to be this species.

—

T.

Zdknii, Hort., is properly G-uzmania Zahnii, Mez. Tufted,
branching from the base, glabrous throughout: Ivs. 1 ft. long,

about 1 in. broad, crimson striped and yellow: inflorescence
paniculate, sttbtended by scarlet bracts: fls. yellow. Costa
Rica. B.M. 6059, as Ciraguata Zahnii. In the trade.
The following names are accounted for under Vriesia: cari-

nata, fenestralis, guttata, hleroglyphica, psittacina, Saundersii,
splendens, tessellata, zebrina (in part). L_ JJ, B.

TIMOTHY. Plileum pratense.

TINANTIA fugax, Scheidw., is sometimes seen in

old gardens but is not in the trade. It is a tradesean-
tia-like herb from tropical America, with blue fls. in

bracteolate curved terminal clusters. 1-2 ft. Grown in-

doors and out. Known also as Tradescantia ereeta, T.

undata, T. latifoUa. B.M. 1340. B.R. 17:1403. L.B.C.
13:1300-

TIPTJANA (name apparently Latinized from a Bra-
zilian name), l/egaminosce. A genus of 3 species of

handsome South American trees with odd-pinnate Ivs.,

numerous alternate Ifts. and showy yellow or purplish
fls. in loose, terminal panicles. Here belongs the plant
recently introduced to southern Calif, as Macliceriitm

Tipu, which Franoeschi says yields one of the rose-

woods of southern Brazil.

specidsa, Benth. [MacKerium. T'lpu, Benth.). Ten-
der yellow-fld. tree; Ifts. 11-21, oblong, emarginate,
entire, 13^ in. long: veins somewhat parallel: standard
hroadly orbicular: wings very broadly ovate, much
larger than the keel ; pod veiny. S. Amer.

TIPULAKIA (Latin, Tipula, a genus of insects, al-

luding to the form of the flower). Orchidacece. Includes
2 species of small terrestrial orchids in N. America and
the Himalaya region. Herbs with solid bulb, having
several generations connected by offsets: leaf solitary,

basal, appearing in autumn long after the flowering

season: fls. in a long, loose, terminal raceme, green,

nodding; sepals and petals similar, spreading: label-

lum 3-lobed, produced into a long spur behind; column
erect, wingless or narrowly winged.

discolor, Nutt. Crane-fly Okchis. Scape 15-20 in.

high: leaf ovate, 2-3 in. long, appearing in autumn and
often surviving through the winter: raceme 5-10 in.long,

loose: fls. green, tinged with purple. July, Aug. Vt. and
Mich, to Fla. and La. B.B. 1:480. -Rare. Advertised
by dealers in Dutch bulbs. Heinrich Hasselbring.

TOAD FLAX. Linaria vulgaris.

TOADSTOOL. Consult Mushroom and Fungi.

TOBACCO is considered to be an agricultural rather

than a horticultural crop and hence is not treated at

length in this work. See Nicotiana for an account of the

cultivated species of the genus to which Tobacco belongs.

TOCOCA (Toooco is the native name of T. Guianen-
sisj. Melastomdeece. . A genus of 38 species of tropical

shrubs native to the northern part of South America,
including several handsome foliage plants for hot-

houses. Their beauty is similar to that of the well-

known Oyanophyllum, for which see Miconia. The Ivs.

are usually ample, petiolate, membranous, rarely leath-

ery, entire or denticulate, usually 5-nerved : fls. rather

large, borne in terminal or sometimes axillary panicles,

white, red or rosy, o-merous, rarely 6-merous; stamens
10: ovary 3-loculed, rarely 5-loculed.

platyphylla, Benth. (Spluerogyne latlfilia, Naud.).
Short-stemmed plant with succulent, somewhat tortu-

ous stem: Ivs. broadly ovate, minutely denticulate-cili-

ate, 7-nerved : fls. rosy or red : ovary o-loculed. Colom-
bia, Venezuela, Costa Rica. — Cogniaus puts this spe-
cies in a section characterized by having the Ivs. desti-
tute of vesicles and the calyx not winged. In this sec-
tion it is unique by reason of its herbaceous branches
with long bristles, especially at the nodes ; the other
species of the section have shrubby and glabrotts
branches. A very beautiful plant, but considered to be
diffieult to grow. -yy^ jj^

Tocoea requires a warmhouse temperature, with shady
and fairly moist place. Use leaf -mold mixed with
fibrous loam, and provide ample drainage. It is best,

propagated from what are called split joints, or eyes
with the leaf rolled up, and inserted in thumb-pots in

fine sand with chopped moss; then insert pot in sand or
cocoa fiber, with bottom heat of 75-80°. Cover with bell-

glass or other inclosure to exclude air and to keep a
fairly moist (but not wet) condition. In about two
months the cuttmgs will have rooted. The wood for
propagating should be well ripened.

H. A. Siebreoht.

TODDALIA [KaTca Toddali, Malabar name of T. aeu-
Uata). Rut&cem. About 8 species of trees, shrubs and
climbers native to the Old World tropics and the Cape.
Lvs. alternate ; Ifts. in 3's, shining, leathery, full of
line veins, glandular - dotted, with a wavy vein inside
the margin: fls. small, copious, in dense panicles; .se-

pals 4-5, minute
;
petals 4-5, valvate or imbricate; sta-

mens as many, or twice as many, as petals : ovary 4-5-

loculed; stigma peltate: fr. hard, coriaceous, globose,
permanently syncarpous. In Toddalia proper the petals
are valvate, and the stamens as many as the petals; in
the subgenus Vepris (name altered from vepres, bram-
ble) the petals are imbricate and the stamens twice as
many as the petals.

laneeolata, Lam. (Vepris lanceolctfa, A. Juss.). Small
tree or large shrub, erect, without prickles, entirely
glabrous: petioles 1-2 in. long; Ifts. oblong-lanceolate,
2-3 in. long, acute, entire, waved at the edge, 34-1 in.

broad: panicles axillary and terminal, thyrsoid: petals
a line long, imbricate; stamens 8, in the male fls. ex-
serted: fr. the size of a pea, 4-lobed, fleshy, gland-
dotted. Mauritius, Mozambique, Cape. Int. by Rea-
soner Bros., 1891. Yf. M.

T0D£A (Tode, a German botanist). Osmunddceai.
Grape Fern. A genus of ferns related to Osmunda but
with the sporangia borne on the under sitrface of the
leaf. The last three species, although frequently united
with Todea, more properly form a distinct genus Lep-
topteris, differing widely in habit from the original
Todea; they form delicate foliage plants resembling
the fllmy ferns in habit.
For culture, see Ferns.

A. Texture 1eathery : lvs . iipimiate

.

bdrbara, Moore {T. Africdna, Willd.). Lvs. in a
crown rising from a short caudex, 3-4 ft. long, 9-12 in.

wide; pinnae erect spreading, sometimes 2 in. wide:
sori closely placed, often covering the whole under sur-
face at maturity. South Africa to New Zealand.

AA. Texture tliin: h'S. with linear divisions.

B. 1/rs. tripinnatifid.

hymenophylloides,Rieh. <&Less {T.pelliceida, Sook.).
Lvs. 1-2 ft. long, 8-12 in. wide, lowest pinnffl about as
long as the others; rachises mostly naked. New Zea-
land.

sup^rba, Col. Lvs. 2-4 ft. long from a woody caudex;
pinnte often crisped, the lower gradually reduced;
rachises densely tomentose. New Zealand.

BB. IjVS. bipinnate.

Friseri, Hook. & Grev. Lvs. 1-2 ft. long, from an
erect woody caudex 18-24 in. high, lowest pinnaj nearly
as large as the others: rachis narrowly winged, naked.
Australia. l, jj. Underwood.

TOLMIfiA (Dr. Tolmie, surgeon of Hudson Bay Co.,
at Puget Sound). Saxifragctceiv. A genus of one spe-
cies, a western relative of the Bishop's Cap or Mitella,
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1111(1 with the same style of beauty. It is a perennial
herb 1-2 ft. high, with loose racemes of small greenish
or purplish flowers. The species seems to have been
cult, abroad, and twenty years ago it was offered in the
eastern U. S. for western collectors. It is probably
hardy and doubtless requires some shade.
Generic characters : calyx funnelform, gibbous at

base, 5-lobed, the tube in age longitudinally splitting
down one side

;
petals 5, threadlike, inserted in the

sinuses of the calyx, reoui-ved, persistent; stamens 'J:

ovary 1-loculed, with 2-parietal plaoentje. This plant
has been described under Tiarella and Heuchera, which
it resembles in foliage and inflorescence. It seems to
be the only plant of the Saxifrage tribe that has 3 sta-
mens.

Menziesii, Torr. & Gray. Perennial herb, 1-2 ft. high,
with slender creeping rootstocks an'd some summer
runners: Ivs. round-cordate, more or less lobed and
crenately toothed, slender - stalked, all alternate, those
of the stem 2-4 in number: raceme %-!% ft. long: fls.

and capsule nearly J^ in. long, greenish or tinged pur-
ple. Forests of Mendocino Co., Calif., to Puget Sound.
— Propagates naturally by adventitious buds, produced
at the apex of the petioles of the radical Ivs. and root-
ing when these fall to the ground.

-fy^ jj

TOMATO (Plate XLII). The Tomato is Lycopersi-
cam esculentum (which see), one of the solanum or
nightshade family and closely allied to the potato. In
fact, the potato and Tomato can be grafted on each other
with ease, although they will not cross. The graft pro-
duces no practical results, however (see Bull. Gl, Cor-
nell Exp. Sta. ). The Tomato is grown more extensively
In North America than elsewhere in the world, and
the varieties have here reached a higher degree of per-
fection. The American standard or ideal is a To-
mato that is nearly globular, solid and "smooth" (that
is, not wrinkled). Figs. 2518-20. The flat angled
and wrinkled Tomatoes (Fig. 2520 ; 1334, Vol. 11) are
now little grown in this country. These forms are
little adapted to canning, to which use enormous quan-
tities of Tomatoes are put, and they do not satisfy the
popular ideal or desire. The old-time pear, cherry, and
plum forms (Figs. 2521, 2522) of Tomatoes are still

grown for curiosity and also for the making of pickles
and preserves, but their field culture is relatively not
important. The currant Tomato, grown for ornament
and curiosity, is Lycopersicwm pimpinelUfoUum. (Fig.
2523). It sometimes hybridizes with the common spe-
cies (Fig. 1338, Vol. II).

The Tomato requires a warm soil and climate, a
sunny open position, and a long season. The plants are
usually started in hotbeds or glass houses, being trans-
ferred to the open as soon as settled weather comes.
The plants are usually set from 4-5 feet apart each way
and are allowed to grow as they will, finally covering
the ground. For home use, however, the plants are
often trained, in order to forward their ripening and
to secure larger and better colored fruits. The best
method is to train to a single stem, as recommended
for forcing below. The stem is supported by a stake or
perpendicular wire or cord (Fig. 2524); or sometimes
it is tied to the horizontal strands of a trellis. This sin-
gle-stem training requires close attention, and if the
time cannot be spared for it, the vines may be allowed
to lie on an inclined trellis or rack. This rack training
keeps the plants from the ground and thereby allows
the individual fruits to develop perfectly and also
checks the spread of the fruit-rot; but it usually does
not give such perfect fruits as the single-stem training,
since the number of fruits is limited in the latter. The
most serious general difSculty in Tomato growing is

the rot of the fruit. This usually causes most damage,
following close, wet weather when the fruit is ripening.
It is apparently worst on plants that cover the ground
thickly with foliage and do not allow it to become dry
on the surface. Usually it does not seriously lessen the
crop beyond a few pickings; and if the plants are
brought into bearing early and are kept in thrifty con-
dition for subsequent bearing, the percentage of total
injury is greatly reduced. The Tomato is tender to
frost. The green fruit remaining when frost kills the
plants may be ripened in tight drawers or cupboards.
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if it is nearly or quite full grown. The Tomato is prob-
ably a short-lived perennial ; but in cold climates it is

grown as an annual from seeds,
j^ jj_ g_

General Advice on Tomato Culture. — The Tomato
comes from tropical America and in its natural habitat
the conditions of temperature and moisture during the
entire growing season are constantly favorable for its

rapid development. The plant is adapted to such con-
ditions, and if we are to have the best possible results
with it under cultivation we mtist provide them and see

} //'/ 'nJ^^
3518, The modern type of large, round,

' ^^''-^ "smooth" Tomato.

that it has a steady and unchecked growth from the
germination of the seed to the ripening of the fruit. It

is true that the plant will live through considerable
degrees of cold, wet, drought and other untoward con-
ditions, and often seemingly recover from their ill ef-

fects and make a vigorous growth. But we believe it is

true that any check in the growth of a Tomato plant,
particularly if it occurs whe'n the plant is young, will
surely lessen the quantity and lower the quality of the
fruit produced. This is a strong statement, but we are
convinced of its truth by scores of experiences like the
following : Two adjacent fields of similar character
were set with plants from the same coldframes. Those
in one field were carelessly set out just before a cold,
dry wind-storm and received a check in transplanting,
the eilect of which was evident for at least ten days

;

but the plants ultimately became as large as those in

the second field, which had been kept in the coldframe
during the storm and were set out rather more care-

fully than the first lot, but six days later. They suf-

fered scarcely perceptibly from the transplanting, and
actually commenced a new growth sooner than those
set six days earlier. The subsequent treatment of the

two fields was as nearly identical as possible; but the

second field yielded over 100 bushels per acre more
fruit than the first and it was so superior in quality

that, sold by the same man in the same market, it

brought an average of nine cents per package more
money. We were familiar with the fields and their

treatment, and know of no reason for the difference

in results except the check that one lot received at

transplanting. All our experience with Tomatoes con-
vinces us that the first and great essential to the best
results is a steady constant growth from start to finish,

but more especially when the plant is young. This
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leads to a method of culture which differs somewhat
from that usually recommended. We plant the seed in

flats placed in a greenhouse or hotbed, some forty to fifty

days before we think the plant can be set in the field

without danger of frost, or what is quite as bad, a cold,

dry wind-storm. As soon as the plants can be handled
(which ought to be ten or twelve days from the sowing
of the seed), we transplant into other flats or into cold-
frames, setting them 2 to 4 inches apart according to

the space available and the desired size of the plants
wlien set in the field. We have never failed to get
better^results froin plants which had been transplanted
but once (and that when very small) and had been kept
in constant growth, than from those which were, started
earlier and kept of a practical size for setting in the
field by repeated transplanting and pruning.
We aim to give the young plants light, heat, water,

and above all air, in such proportions as to secure a
constant and steady growth, forming stocky, vigorous

¥M

2519. A prolific Tomato, the result of training to a single stem.

plants able to stand erect when set in the fleld, even if

they are a little wilted. A plant which has once bowed
its head suffers from it forever.
For Tomatoes we prefer a field that has been made

rich by fertilization in previous years, but if manure is

used we aim to have it thoroughly worked into the soil.

There is no crop in which this is of greater importance
than with Tomatoes. If we have to depend upon com-
mercial fertilizers we select those comparatively rich in
nitrogen and potash, and work in two-thirds of it just
before setting the plants and the balance some four or
five weeks later. We prepare the field by plowing as
early as it can be worked, and repeated replowing or

deej) working until, at the time the plants are set, it is

a deep bed of mellow, friable soil. We begin cultivat-
ing the day after the plants are set, running the culti-

vator as deep as possible, and go through again every
two or three days, as long as the plants will permit;
but we aim to make each cultivation shallower than the
preceding one until it becomes a mere stirring of the
surface soil.

When quantity and quality are of little importance
compared with earliness, the best results are obtained
by a method almost the opposite of that given above.
The seed is sown very early so that, though growth is

kept in check by crowding and scarcit}^ of water, the
plants have set the first cluster of fruit, which is some-
times nearly full grown by the time danger of severe
freezing is past, and the plants are then set in the field

much earlier than recommended for general crop. In
setting, furrows are opened running east and west and
the plants set in slanting to the south, so that the fruit
is just above the surface, with a bank of earth on the
north side, and the roots are no more than normal depth.
So treated, the plant will ripen the fruit already set
very early, but the subsequent crop is of very little

value.
When quality is of first importance, staking and

'

pruning is essential, as in this way much better fruit

can be grown than can be produced on nnpruned vines
allowed to trail on the ground, particularly if the soil

be at all cold. When the plants are to be staked and
pruned they may be set as close as 30-40 inches apart.
We have obtained the best i*esults from the use of a
single stake, some 2 inches square and 5 or 6 feet long,
to each plant. As soon as the plant shows its first clus-
ter of flowers it divides, and the two branches are
allowed to grow, being tied to the stake as necessary;
all branches starting below the division are cut or
pulled off, and any above are cut ofi just beyond the
first leaf or cluster of blossoms. Most of the fruit pro-
duced in the Gulf states for shipment north is grown in
this way.
For market or for canning and pickling, quantity and

quality of crop and cheap production are of prime im-
portance, and the best results are secured by following
the general cultural directions as just given. As the
gathering of the crop is one great element of its cost,

we have found it profitable to set 15 to 20 rows and
then omit one to form a driveway, at the same time
omitting every sixth or eighth plant in the row to form
a cross-walk. This facilitates the distribution of the
empty, and the collection of the full crates, and enables
one to gather the fruit with less injury to the vines;
consequently one secures nearly as much marketable
fruit, particularly if it is gathered green for pickling,
as if the entire space was covered.
Although the Tomato has been in cultivation a much

shorter time than most of our garden vegetables, there
have been developed a great many varieties, differing
materially in habit of vine, size, form and color of fruit

as well as other qualities; and these differences are so
divergent, and individual taste and the demands of dif-

ferent markets so varied, that it is difficult to classify

the varieties or arrange them in order of merit.

The extra -early sorts are of two types, one repre-
sented by Early Minnesota, with a vigorous vine produc-
ing in abundance large clusters of small, round, smooth
fruits which ripen early but are too small for market;
the other represented by the Atlantic Prize, in which
the vine is short-lived, lacking in vigor, and produces
very early-ripening fruit, too rough to be salable after

the smoother sorts reach the market.
Of varieties for a general crop there are quite a num-

ber, varying greatly in type and quality, from the Opti-
mus of medium size, perfect form, fine flavor and bril-

liant vermilion-red color, through the larger Favorite
and Matchless, to the perfect-shaped, large-sized, late-

ripening Stone; or if one prefers the purple-red, from
the Acme through the Beauty to the later Buckeye
State.

If one prefers the dwarf-growing plants, we have the
purple-fruited Dwarf Champion or the fine-flavored and
beautiful red Quarter Century. For special purposes
and to meet individual tastes we have the immense and
solid Ponderosa and the Honor Bright, which can be



TOMATO TOMATO 1815

2520. The old-time and new-time
forms of Tomatoes— the an-
gular and the "smooth.''

shipped long distances almost as readily and safely as

the apple aud more so than the peach, and which, picked
and stored on shelves, will prolong; the season of fresh
Tomatoes from one's own garden till Cliristmas time.

And to please the eye we have the Golden Queen,
of clear yellow with
a beantiful red
cheek, or the White
Apple— nearly white—
or the Peach, covered
with bloom and as
beautiful in color as
a peach. For pick-
ling we have the Red
Plum and Yellow
Plum, the Red Pear-
Shaped and the Yel-
low Pear-Shaped, the
Red Cherry and the
Yellow Cherry, and the
cherry -like exquisite-

flavored B u r b a n k ' s

Preserving. Every
season there are new
and more or less dis-

tinct varieties added to the lists; and very truly of the
making of new varieties of Tomato, like the making of
booksj there is no end. -^ jj Tracy

Tomatoes Under General Field Conditiona.—Tomatoes
should be started in hotbeds. To make the beds, select
a sheltered place on the south side of a bank or erect
some shelter on the north side from where the hot-
bed is to be made. Dig a hole about a foot deep, 8
feet wide and as long as needed; 18 feet long will give
room enough to grow plants for twelve acres of Toma-
toes. Use fresh stable manure; cart it out in a pile and
let it lay three or four days, then work it over until it

gets good and hot, then put it into the hole prepared
for it, 8 X 18 feet, about 18 inches thick. Then place the
frame, 6 x 16 feet, on the manure; that will leave one
foot manure outside of the frame; by this means the
heat will be just as great at the edge of the bed as it is

in the middle. Thou place 4 or 5 inches of dirt on the
manure and let it lie for a couple of days to allow the
dirt to get warm. The sash is put on as soon as the
dirt is placed. When the dirt is warm, rake it over to

get it nice and fine, then sow the seed in drills which
are made about 2 inches apart by a marker. Sow the
seed by hand; the sash is then put on close to the dirt;

at the lower end of the bed the frame is made 3 inches
higher at the end next to the bank so the water will run
oft"; the bed is banked up all around so no cold can get
in. In this way the bed will be
kept warm and the seed will

soon come up. After the plants
are up nicely, they will need
some air that they may become
hardened and grow stocky.
Ventilating can be done by rais-

ing the bottom of the sash and
putting a block under them
while the sun is hot; but do
not neglect to lower them at
night. When the plants are
four or five weeks old, and
about 2 inches high, transplant
the first into a bed that has a
little warm manure in the bot-
tom and 4-6 inches of dirt on
top. Use sash over this first

bed, as the weather is quite
cold at night. Do this in order
to get the early plants in the
field. Transplant the remainder
into coldframes and use cover-
ings or shutters made of boards.
6 inches apart and 2 inches in the row. Keep them in

these beds until planted in the open fields. When there
is a frost in the morning and plants are large, take olf

the covering early in the morning that the frosty air may
harden the plants while they are in the bed. Sometimes
the p'lants are in blossom before they can be set in the

2521. Two forms of the

pear Tomato.

Transplant all in rows

fields. Never pinch a plant back. A good-sized plant is

from 4-6 inches high and stocky; the stronger the plant
the earlier will be the crop. The main point is to get the
plant strong before it is set in the field, then it will not
stop growing, while a slender, weak plant will not start

to grow as soon. Transplanting the plants from the
sowing bed into the cold beds helps the plants, and they
will produce earlier fruit than those set in the fields

from the hotbeds. Take them up with a trowel that all

of the dirt possible may go with them from tiie bed
into the field. In case the ground is dry, take a large
box with clay in it aud make a regular mush, dip the
X>lant into it, then put the plant in the box. One can
leave them there for a day or two before setting them
in the field.

Prepare the ground about the same way that farmers
prepai'e corn ground. Have it well harrowed, then
mark it off 4 x 6 or 5 x 6, and when the ground is very
rich G X 6 feet, and set the plant in the cross. Use the
hands to fill the dirt around the plant. Set the plants that

2522. A pear-shaped type of Tomato.

are transplanted under sash first," as they are the oldest
and strongest. These can be risked in the field first;

then fill that bed with plants again, as plants may be
needed for replanting in case cutworms or other causes
destroy some of the first setting.
Never put manure under the plants set in the field.

The best way to manure the ground is a year before,
for some other crop, such as cabbage, potatoes or

pickles ; then you can grow Tomatoes several years after.

Never put Tomatoes in ground prepared with fresh ma-
nure, for the manure burns the roots and causes trouble,

aud the flavor of the Tomatoes is not so good. As soon
as a field of Tomatoes is planted, go over the area with
hoes and draw up some soil to the plant, and fill in

around the plant with earth so it will not get dry into

the roots. After the plants begin to take root, go
through the field both ways with the cultivator, and
keep this up during the season. One cannot cultivate

them too much. Some farmers think that because there

are no weeds growing around the plants they need very
little cultivating, but this is a mistake. When the sea-

son is dry they need more cultivation in order to keep
up the moisture.
Half-bushel baskets are very useful in picking Toma-

toes. Our own practice is to take about six rows in a

piece and throw the vines of a row around so that we
can drive a team through the field. If the rows are 6

feet apart a team can go through without destroying
many Tomatoes. In that way one can pick more Toma-
toes in a short time because he does not have to carry
them so far. Have boxes alongside where the team will

go and the Tomatoes are carried to these bushel boxes,
and when the team comes are loaded and driven to the
factory. Picking is done mostly by children. A man is

with them who keeps account of what they pick and
gives them instructions in picking. g, j, Heinz Co.

Tomato Culture in the South.—The Tomato is one of

the most capricious of market-garden vegetables. It is

of greater relative importance in the South than in the

North. Essentials of habit and cultivation do not ma-
terially differ in either section. While by no means a
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gross feeder, the plant demands a fairly good soil, light,

porous and well drained, and is generously responsive
to judicious fertilizing, though acutely sensitive to the
slightest variations of soil and climate. Underfertil-
ized, it is unprofitable; too liberally manured, espe
clally with nitrogenous matter, it runs to vine at the ex-

pense of fruit and is subject to excessive inroads from
bacterial and fungous diseases. Similar results follow
from wet seasons or too heavy soil, while drought or
insufficient nourishment cut short the harvest. To
steer a middle coiu'se between these extremes is diffi-

cult. It is, on the whole, safer to uuderfertilize than to

overfeed— to select a moderately dry, sandy loam, well
manured the last season, aud with but a light applica-

tion of fertilizer, or none at all for the present crop—
to risk underproduction rather than invite overgrowth
of vine, fungous maladies, loss of foliage and decay
of fruit.

The normal fertilizer formula approximates that for
the potato, though a smaller percentage of nitrogen
will suffice— say 3 per cent nitrogen, 9 per cent phos-
phoric acid aud 7 per cent potash. This would be met
by a compound of: Nitrate of soda, 400 lbs.; high
grade (14 per cent) superphosphate, 1,320 lbs.; muriate
(or sulfate) of potash, 280 lbs.; total, 2,000 lbs. This
may be used to the amount of 1,000 lbs. per acre with
safety on a well - selected soil if applied sufficiently

early in the season. Such an application should pi'o-

duce a yield of 300 bushels per acre in a normal season
with any of the better standard varieties.

Varieties. — All things considered, the following short
list presents for the South the best of half a cen-
tury's effort in development: Crimson Cushion, Stone,
Ponderosa, Freedom, Acme, Trophy, Paragon and
Perfection. The medium-sized, smooth, round, I'ed,

uniform, solid fruit represented by Stone and Acme,
and of which Crimson Cushion is perhaps the choicest
and most conspicuous example, presents an almost per-
fect type, of which one can ask little more than that its

present standard be permanently maintained. Yet local

experience and preference must ever differ with this as
with all other soil products.
For slicing, Golden Queen or Yellow Acme is incom-

parable, but it is valueless for cooking by reason of the
muddy tint developed thereby. Fruit of the Ponderosa
type is too large, gross and frequently too unsymmetri-
cal for successful shipping; it finds a readier sale in
local markets. Extra earliness in maturity seems to be
more or less a chimera, little real difference appearing
(on careful test) between most varieties. Early ripen-
ing is rather a matter of soil, manipulation and local en-
vironment than a fixed habit.

Color is apparently a secondary consideration, tastes
in this particular varying greatly. Some markets prefer
the crimson shade of the Acme type, while others de-
mand the purple tinge of the Mikado.
Vigor of growth, productiveness aud shipping quality

seem the three most important requisites— size, even,
yielding to them in importance. Oversized fruit, in-

deed, is almost as serious a defect as undersized. The
following would probably represent the best scale for an
ideal Tomato at the South, though differing somewhat
from that generally recognized:

Per cent
Vigor (covering freedom from disease) 20
Productiveness 16
Shipping quality 14
Shape 12
Size 11
Earliness 10
Color 8
Flavor 5
Cooking quality 4

100

CulHvatIon . — Whether grown on a large or small
scale, the young plants are started under glass from
January to March, according to isotherm, and in about
30 days from the seed are ready for "pricking out" or
transplanting— to open ground in the lower latitudes,
farther nox'th into boxes or "Neponset" pots. The lat-

ter, constructed of paper, admit of handling without
rupturing the root system when permanently trans-
planted some 30 days later.

The land, when the business is conducted on a large
scale, may be prepared as for cotton by "laying off"
after breaking and fining, and then bedding on the fer-
tilizer drilled in continuous rows— though compost is
usually distributed "in the hill." For garden cultivation
the latter plan is strongly recommended, though broad-
casting is preferable for limited areas. A shovelful or
so of well-rotted stable manure to each hill, reinforced
by a top-dressing of superphosphate in early spring,
gives excellent results.

Distance naturally varies with
|]
character of soil-

sometimes with variety of Tomato— and depends, also,
on the mode of training. Where no supports ar&
used 6x4 ft. is not too great. When trellised with 3 ft.

posts, at intervals, and one strand of No. 12 wire, either
G X 4 or 6x3 will do, and when trained to 5 ft. single
stakes, 5x3 ft.

The crop should be rapidly worked through the sea-
son with either cultivators or "22-inch heel scrapes"—
at first in both directions, and afterwards, as the vines
spread, following the wide row only. Of course with
trellises cross-plowing is impossible.
Under either system pinching back weak or inconse-

quent laterals is necessary. All lower laterals when
stake-training is employed must be pruned until a main
stem is established, which is trained spirally around
the stake and secured with raffia, after which laterals
are still shortened from time to time, as occasion re-

quires. This is an ideal, and also a practical system,
and though necessarily the most expensive, will gener-
ally justify its use by the results. With the trellis sys-
tem two or three stems are allowed to grow, although
the plant is sometimes restricted to one stem for " fancy "

results. When no support is tised only the more stocky
and fungus-resisting varieties should be planted and
severely pruned while young, to form, as far as possible,
an upright, rigid growth. This is the most common
method and probably the most profitable also, when
land is cheap and the grower is not readily diseoui'aged
by damp and decay and is Aagorous and determined in

the use of the spray-pump. It is certainly the most
economical form of cultivation everywhere, at least to

outward appearance.
Without his spray-cart and fungicide the tomato-

grower is lost— and knows it! The sprayer has hence be-
come an invariable and indispensable adjunct to the truck
farm, by means of which mast of the fungous and bac-
teroid affections of the plant may be, if not altogether
prevented, at least held in hand and damage reduced to

a minimum. But it must be kept going resolutely and
continuously from the first— the earlier sprayings to

consist of an admixture of 4 ounces Paris green to each
barrel of Bordeaux mixttire to hold in check insect dep-
redators, later sprayings to be made with Bordeaux
only.

Second Crop.—A peculiar advantage of the Tomato
over other transplanted truck crops is its ready dispo-
sition to grow from cuttings, thus obviating the neces-
sity for re-seeding for a second or fall crop, as with the
cabbage The cuttings afforded by the pruned laterals

strike root vigorously, and thus afford a ready means
for filling vacancies in the plat immediately upon their
occurrence; and, since the plants from cuttings begin to

fruit as soon as they start growth, a continuous succes-
sion may be obtained from early summer until the
plants are cut short by frost in the fall— an economic
consideration of vast importance.

llao-kefiufj. —WhWe no particular state or section of

the South altogether monopolizes the northern markets,
and many trucking centers from lower Texas and
Florida to Norfolk and Memphis successively forward
their shipments in greater or less quantity, the Florida
crop is probably the earliest, largest and best known,
though heavy shipments are made to western cities from
Louisiana and Mississippi, while the middle and eastern
states are supplied, after the Florida shipments have
ceased, by the truckers of Savannah, Charleston, Wil-
mington and Norfolk in turn.

The methods of packing and shipment are as many
and as diverse as the local centers of production. The
Florida crop, dominating the very early market, is

usually shipped stark green, each fruit paper-wrapped
in the regular "six-basket carrier" used for Georgia
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peaches, and forwarded by "ventilated fast freight."

This meets the early spring demand, but the fruit

ripens unevenly and is frequently unsalable at the
expected fancy figures on account of its appearance.
A growing tendency has been lately manifested to

ship as the fruit is coloring, after careful and syste-

matic grading, in "four-basket carriers " by refrigerator

surplus moisture. Tlie feeding power of the roots
should he reduced and evaporation stimulated from the
soil. Possibly a light application of superphosphate at
time of cultivation would also prove beneficial.

Black rot, or blossom end rot, a widespread affection
causing great loss of fruit, and quite familiar to all,

seems to have long been erroneously ascribed solely to
one of the forms of Macrosporuim— the fa-
miliar early blight of the potato — and Bor-
deaux mixture is consequently suggested as
a remedy. Recent investigations by Earle
seem to indicate that the real cause of the
malady is no fungus but a bacillus, incapable,
unaided, of penetrating the outside tissues of
the fruit, but rapidly developing on abraded
surfaces or in insect wounds of any kind.

cars. Despite the extra cost of icing and the later ship-

ment, quality and prices are thereby more satisfactorily

maintained and the northern public will soon insist al-

together on this more rational method being put into

practice universally. The sorting and grading cannot
be carried too far, since the culls and second-class fruits

are equally as good for the cannery as first grades and
hence the standard of excellence may always be main-
tained without material loss.

Fungous Diseases.— Of the fungous affections of the
Tomato, damping-off in the seed-bed is the first to be
noted, and is familiar to all. Provoked by excess of
moisture, warmth and confined air, it may be controlled

by withholding water from the young plants except at

midday, stirring the soil to break up and destroy the
mycelium of the fungus, and otherwise thoroughly
ventilating.
Mildew, Cladosporium fulvuni, is a common mal-

ady in the South during wet seasons, and may be easily

recognized by the continuous and successive death of

the foliage from below upward along the main stem,
and the great effort of the plant to set new leaves and
branches above, thereby maintaining its life at the ex-

pense of production. Steady spraying with Bordeaux
mixture is the remedy.

Florida blight, an undetermined species of Sclero-
tium, is less common, though sometimes quite serious.
It produces a wilted appearance in the plant somewhat
resembling that caused by the "bacterial blight," and
like it generally causes death. The peculiarity of this
fun,gus consists in the fact that the greater portion of
its life is passed under ground and it is hence unaffected
by fungicides applied to the foliage. Even when ap-
plied to the surface of the ground beneath the plant
Bordeaux raist\u*e is of little value, since the precipitate
formed by the copper salt in suspension is more or less

arrested or strained out by the soil as the liquid filters

through. The ammoniacal solution of copper carbonate,
and eau celeste, are not liable to this objection, and may
be used as remedies with fairly satisfactory results.

Leaf curl, cedema, is also well known and while it

seldom, if ever, completely destroys the plant, yet it

greatly reduces its productiveness and is all the more
insidious from the fact that it frequently escapes notice
until it reaches an advanced stage. It is a form of vege-
table dropsy due to too much soil moisture, unbalanced
food formulas or excessive pruning— one or all. Cessa-
tion of pruning followed by deep cultivatioh will arrest
the malady, to a great extent, as the plants will thus be
given an opportunity to set foliage, thereby affording
breathing surface sufficient to transpire or pass off' the

2523. Foliage of the two cultivated species of Tomato. Ly-
copersicum pimpinellifolium—Currant Tomato—above

;

L. esculentum—common Tomato—below. (X H.)

The boll worm appears to be an active agent in
its distribution, while thrips and other wandering in-
sects largely assist in spreading or disseminating the
bacilli. Hence fungicides would prove of little avail in
controlling the bacterial agencies, which seem to work
in conjunction with the fungus heretofore regarded as
alone responsible for this malady. We must therefore
look for its complete subjugation only to those preven-
tive measures which have been found efficacious in
other forms of bacterial disease in plants. These are
detailed in the next paragraph, which covers the worst
malady known to the trucker.

Bacterial blight, Bacillus solanacearum, is by far the
most difficult to control of all the affections of the To-
mato. When this peculiar form of wilt puts in an ap-
pearance the grower is always thrown into more or less
of a panic. The malady progresses rapidly. The foliage
soon yellows and shrivels, the stems parch and contract,
and death follows swiftly. As with most bacterial dis-
eases, an effective remedy is yet to be found. At best,
preventive measures only can be adopted. Since it has
been found that certain insects— among them the Colo-
rado beetle— assist in disseminating the bacilli causing
the trouble it is evident that all leaf-devouring insect
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pests should, as a primary procedure, be eradicated,
as far as possible, from the Tomato plot. This at once
suggests the importance of crop rotation as a second
step, and thereafter, in sequence, the destruction of
affected vines and contiguous vegetable matter, the se-

lection of areas not recently planted with solanaceous
crops, and finally the importation of seed (for all sola-

naceous plants as well as Tomatoes) from districts

known to be exempt from the blight.

Insect Pests. —While these are relatively numerous,
their ravages are much less of a menace to the grower

than either the fungous or
the bacterial maladies. Only
the more important are
here mentioned.

First, the boll woi'm, Jlel-

iothis armigera. As the pro-

blem of the damage done by
this insect is of almost equal
interest to the cotton plant-
er and the Tomato trucker,
the corngrower, too, being
largely concerned, it might
well be left in their hands
for solution, but for the fact

that the loss to the trucker
is not confined to the direct

depredation of the worm it-

self, but a pathway is there-

by opened to the subsequent
inroads of the blight bacil-

lus, as stated. It is on this

account that the trucker's
interest in the "boll worm '-

is paramount. Unfortu-
nately no adequate remedy
beyond hand - picking, the
use of corn as a "trap-plant"
and the destruction of
wormy fi*uit has ever been
suggested.
Of the various cut worms

and wire worms almost the
same might be said, omit-
ting the interest of the cot-

ton planter. Remedies are
equally illusive. Except the

stereotyped "sunrise worm hunt" with a bit of shingle,
and cabbage leaves or dough poisoned with Paris green
and deposited at night about the plat, nothing of value
has ever been suggested.
Hand-picking for the great, green, sluggish tobacco

worms, Plilegethontius Carollnus, usually proves effec-

tive, in combination with the process of poisoning fol-

lowed by tobacco growers by means of a solution of co-

balt and sugar deposited each afternoon, at dusk, in the
corollaof the Jimpson weed, Z>«i^Hr« Stramonium,^\i\Q]i
the tobacco moth frequents.
The flea beetle, Phi/Uotrefa vifiata, pinholing the foli-

age in clammy, cloudy weather and thereby assisting
the inroads of fungi and bacilli, is sometimes repelled
though not destroyed by Bordeaux mixture.
Nematode galls, Fig. 2144, p. 1545, caused by the

^^vinegar eels," ffeterodera radlclcola, which affect cot-

ton, peas and certain other garden plants, frequently do
much damage to the Tomato. They can be avoided only
by rotation of area and preventing the contiguity of any
of their host plants— particularly cowpeas.

After all, the chief injury wrought by insects upon
the Tomato consists not so much in direct depredation
as in the incidental transfer of bacterial germs through
their agency. Boll worms, thrips, Colorado and flea

beetles, and other forms relatively innocuous in them-
selves, become, for this reason, a serious menace.
Were their complete extinguishment possible, the com-
mercial prospects and possibilities of the Tomato plant
would be infinitely improved. Hugh N. Starnes.

Tomato Growing Under Glass. — The Tomato is now
one of the most popular vegetable crops for forcing. It

is grown to a considerable extent near most of the large
eastern cities. Very often it is grown in connection
with carnations or other plants. The houses may be

2524. Stake-trained Tomato.

used for carnations during the winter season and for
Tomatoes in late winter and early spring when the out-
side temperature becomes warmer. In many cases,
however, houses are used almost exclusively for To-
mato growing. The forced crop usually comes into
market during holidays and runs until May or even
June. The winter crop is usually relatively light and
the Tomatoes small. The crop that matures when the
days are long, from April on, is much heavier and the
fruits are considerably larger. Nearly all the heavy
yields and large specimens that are reported in the pub-
lic press are secured in the later crops.
Many Tomato growers aim to have crops from two

sets of plants. One set of plants produces a crop in
midwinter or somewhat later, and the other set comes
into bearing in April or May. These crops may be
raised in different houses, succeeding other plants. If
they are grown in boxes, however, they may be handled
in the same house, the pots for the second crop being
set between those of the first crop before that crop is off.

In many instances, however, only one crop is grown;
that is to say, the effort is made to secure a more or
less continuous picking from one set of plants running
over a period of two months or more.
The Tomato requires a uniform and high tempera-

ture and is very subject to diseases and difficulties when
grown under glass. There are many risks in the busi-
ness of Tomato growing in winter. It is probable that
there is no money to be made from it when the price
falls below thirty cents per pound, and perhaps the limit
of profit, taking all things into consideration, is not
much below forty cents.
Tomatoes are now usually grown on benches or in

solid beds, preferably the former. Sometimes they are
grown in boxes 10 or 12 inches
square or in 10- or 12-inch pots,
but greater care is exercised to
grow them in this way and the
expense is also increased.
Plants may be raised either
from cuttings or from seeds.
Seedlings are usually preferred
in this country. It requires
from four to five months to se-

cure ripe Tomatoes after the
seeds are sown. The young
plants are usually started in
flats and are then transplanted
to other flats or, preferably, to

pots. They should be stocky
and well grown and about (J

or 8 inches high when they
are placed in the beds.
Sometimes the old plants are

bent down at the base and one
or two feet of the stem covered
with earth; the top then re-

news itself, particularly if cut
back, and a new crop of fruit

is produced. Plants can be
kept in bearing for two sea-
sons. Healthier plants and bet-

ter results are usually secured,
however, when new plants are
used for each succeeding crop,
although time may be saved by
the laying-down process.
As grown in this country win-

ter tomato plants are iisually

trained to a single stem, being
supported by a cord that runs
from near the base of the plant
to a support overhead. In this Tomato, showine the
system of trammg the plants clusters supported by
may stand 2 feet apart each
way or even less. The side

shoots are pinched out as fast as they appear, the main
central shoot being allowed to grow. It is loosely tied

to a cord or wire as it ascends. Usually the main stem
is stopped when it reaches about 5 feet in height. Some
persons prefer to start 3 to 5 stems from near the crown
of tlie plant and to train them fan-shape. When this is

done the plants should stand from 2 to 3 feet apart

2525. A strand of winter

sling:s.
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either way. This system is seldom used in American
commercial Tomato growiiis:, however.
The soil should be miich like that which is adapted to

the growing of: Tomatoes out of doors. It should be
well enriched with old short manure and also with some
commercial fertilizer which is relatively rich in the
mineral elements. Care should be exercised that the
soil is not secured from a Tomato field, for in that case
diseases are likely to be brought into the house. Every
effort should be employed to cause the plants to grow
continuously. Plants
that become root-bound
or yellow and pinched
cannot be expected to

give good results.

Some bottom - heat
should be applied. If

the soil is as shallow
as -i inches, care should
be taken that pipes'are
not too close to the bot-

tom of the bench or

that the heat is not too
great. From 5 to 6

inches is a better depth
for soil on Tomato
benches, and the pipes
for carrying steam
should be several
inches beneath the bot-

tom. The temperature
of the house at night
should not fall below
60°, although a lower
temperature than this,

providing the house is

dry and the plants are
not growing very rap-
idly, may result in no
appreciable harm. It

is better, however, to
maintain a temperature
of C5° at night. The
day temperature
should run from 75 to
80°. The house should
have an abundance of
lii»ht and should be
high enough only to

allow the plants to
have free bead-room.
The Tomato plant is

very likely to grow too
rapidly when it is

given too much water
and the temperature is

too high. This is par-
ticularly true in the
dull cloudy days of
midwinter. The plant
then fills with mois-
ture, becomes soft and
flabby and is likely to
develop the cedema, or
dropsy. This disease
manifests itself in
brown elevations on
the stems and in the
curling of the leaves.
When a plant is once seriously affected it is worthless.
The preventive is to keep the houses well ventilated
and relatively dry in spells of dark weather. This cau-
tion applies particularly to the duller and damper parts
of the house.
The Tomato flower needs hand-pollination to enable it

to set fruit. The pollen will ordinarily discharge readily
if the flower is jarred quickly at midday when the sun
is shining and the house is dry. When the flowers are
ready for pollination a bright day should be looked for
and the house should not be watered that morning. The
pollen is jarred into a spoon or a watch-glass, and into
this pollen the protruding stigma of the flowers is

rubbed. It is necessary to apply an abundance of pol-

HOEING THE GROUND.

PLOW DRAWN

PLOW DRAWN BY OXEN.

2526. Sculptures from a Theban tomb " of the 18th or the begin-

ning of the 19th dynasty."

From Daubeny's " Lectures on Roman Hnsbandry," "The plough
itself is nothing more than a uiodification of tlie hoe, which was first

dragged along the ground by manual labor, before the force of oxen
was substituted." {See Tools, page 1820.)

len in order to secure large and well-formed fruits.

The pollinating should be done freely and with great
thoroughness, as upon this operation depends the
chance of securing a full and good crop. One can rarely
expect to secure from a whole house an average of more
than 3 to 4 pounds of fruit to a single plant for the win-
ter crop when the plants are trained to a single stem.
Similar plants fruited in, April or May, however, may
produce considerably more than this. As soon as the
fruit clusters begin to get heavy, they should be sup-

ported by cords se-

cured to the main stem.
(Fig. 2525).

Many varieties of
Tomatoes force with
ease. There are few
which seem to be spe-
cial forcing varieties.

Usually a Tomato of
medium rather than of
large size and one that
is rounded and with
few creases or angles
is to be preferred. The
varieties of Tomatoes
that are in favor for
forcing are constantly
changing and it is not
advisable to give a list

here.
The Tomato is beset

by several difficulties

when grown under
glass. One of the most
serious is the root-gall,

which is due to a nem-
atode worm. In the
northern states where
the soil may be frozen
there should be little

difficulty with this
pest. After the crop
is off iu early summer
all the soil should be
removed from th e
benches and the'boards
should be thoroughly
washed with lye. The
new soil should be sKch
as has been thoroughly
frozen. The practice
of mixing old forcing-
house soil with the new
soil is very likely to

perpetuate any root-
gall difficulty that may
have been introduced
into the house. When
once plants are affected
with the root-gall they
cannot be saved. The
Tomato rust, which is

characterized by fun-
gous spore-patches on
the under sides of the
leaves, maj' be held in
check by spraying with
Bordeaux mixture or
other fungicide. There

are several forms of blight which are apparently bacterial
troubles. These seem to follow unsanitary conditions of
the house, as too close temperature, too little light, too
much moisture at the root, and the like. They are
characterized by various degrees of curling and black-
ening of the foliage and young growth. There is no
remedy. Infected plants should be destroyed and, as a
safeguard, the soil in which they grow should not be
used again in the house. The rot of the fruit is often
serious in Tomato houses. The cause of the trouble is

not definitely known. After the rot has proceeded to a
certain stage, filamentous fungi develop, and these
were formerly considered to be the cause of the trouble.
The only remedy so far known for rot in houses is to
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give attention to the general
sanitary conditions of the place
and to pick off the injured
fruits as fast as the disease de-
velops. L_ H. B.

TOMATO. Husk T. is Pliy-
saUs pubescens. Strawberry T.
is Physails Alkekengl and pti-

bescens.

TOMATO, TREE.
iiiidra .

Cyphoyn-

TOMMAStNIA (Tommasini,
a magistrate and naturalist of
Trieste). Umbellifercp. T wo
species of herbs allied to Peu-
cedanuni and Angelica. Ben-
tham and Hooker attach it to
Peucedanum. In the breaking
np of that genus {see Peuce-
danum), this groxip would seem
to be best treated as a distinct
genus, following Koch, Boissier
and others. It has the habit of
Angelica. Prom Peucedanum
it differs chiefly in having the
petals involute on the margin.
Involucre none; involucel
many-leaved ; margin of car-
pels dilated: fls. somewhat po-
lygamous. One species, T. ver-
ticiU^ris, Bertol. {Peucidanum
vertifiUare, Koch. Angelica
rerticilliire, Linn.), is adver-
tised in this country as a lawn
plant. It is a hardy peren-
nial, about 1 ft. tall: Ivs. with
many small yellow-green flow-
ers, .^pinnate, the leaflets ovate,
acute - serrate and the lateral

ones often 2-lobed and the ter-

minal one 3-lobed, the petiole
much dilated at base. Pied-
mont region, S. Europe.

L. H. B.

TOOART TREE.
gomphocephala.

Eucalyptus

TOOLS. The American
farmer is known by his tools
and machinery. Labor costs
much and land costs little. The

"No. 1. Figure of an ancient
Plougli. supposed to be used about
the Time of the Romans.

" No. 2. figure of a Spanish
Plough, which some suppose pre-
serves somewhat of the Manner of
the Roman Plough, only alter'd to
be drawn by one Horse, instead of
a Yoke of Oxeu. 'Tis said that the
Husbandmen in Spain, will plough
two or three Acres of light Landjn
a Day with this Plough.
"No. 3. The common Shoulder

Plough or best Plough, used in
several Parts of England, for cut-

ting or breaking the Siu'face of
Grass Grounds, or Heath Lauds;
'tis push'd along by one Wan

;

sometimes cutting the Txirf half
an Inch thick, sometimes an Inch
or two. At A is an Iron turn'd
up with a sharp Edge, to cut the
Turff from the rest of the green
Sward.

" No. 4. Is a Figure of the common
Dray Plough, which is good to he used for miery Clays in Winter; but is not so proper to be used in Clays when they are hard.

"No. 5. The Pif^ire of a singl'd Wheeld Plough, used in Sussex.
"No. 6. The Figure of the Hertfordshire Wheel Plough, which is of the easiest Draught; proper for any Grounds, except mieiy

Clays, which are apt to clogg the Wheels. The several Parts of this Plough, being understood, will explain to us the Use of the
other Ploughs. A Is the plough Beam, B the Handle, Tail, Stilts, or Staves. C the Neck, or Share Beam, D the Earth Board,
Mould Board, Furrow Board, Shield Board, E the Sheath, F the Share Iron, G the Coulter, H the Plough Pin and Collar Links,
I the Plough Pillow, K the Wheels."

Ancient plows, reproduced from Bradley's " Survey of the Ancient Hus-

bandry and Gardening," 1725, Herewith is Bradley's explanation:
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American is inventive. The result is that there is a tool

to expedite and lighten almost every hibor. The effort

of each man is multiplied. Not only are the American
tools numei'ous and adapted to almost every agricvil-

tural labor, but they are trim, light and comely in de-
sign.
A tool is properly a hand implement,

used to facilitate mere manual labor. A
machine is a contrivance, usually mort-
elaborate, that multiplies and transmits
power or motion. Yet tools and machines merge so
completely that it is impossible to make a definite cate-

gory of one or the other. The word implement is more
generic, and applies to any intermediary device by
means of which a man accomplishes a given work.
The phrase '^ agricultural implements," as used by
tradesmen, usually refers to both tools and machines.
In general discussions the word tool is used somewhat
indefinitely, as in this sketch; but even then it does
not include complicated macliinery.
The tools used by horticulturists can be thrown into

four general categories:

1. Tools for tilling the land, as plows, harrows, roll-

ers, cultivators,weeders,hoes, rakes. See Tillafie.

2. Tools to facilitate various handwork, as seed-
sowers, transplanters, markers, pruning imple-
ments, and most greenhouse devices.

3. Tools or machines to facilitate the destruction of
insects and fungi, as fumigators, syringes, spray-
ing devices. See Spraying, Insecticides, F'tin-

gicides.

4. Tools or vehicles for transporting, as carts, har-
rows.

In the multiplic-
ity of tools, one is

often at a loss what
to purchase. The
buyer should have
a definite idea of
the kind of labor
that he needs to

have perf orm]ed
and he should then
consider how well
adapted the tool
may be to perform that labor. Once purchased, the tools
should be cared for. A tool shed orroom is the greatest
convenience and often the greatest economy. Labor is

expedited and annoyance saved if each tool has its

place. Every farm or garden should be provided with a
room that can be warmed in cold weather, in which re-

pairs can be made on tools and machinery. No general
farm barn is complete without such a room. The care
of tools not only contributes to the longevity and use-
fulness of the implements themselves, but it sets dis-
tinct ideals before the farmer and thereby is araeans of
educating him. The greater the variety and the better
the quality of the tools the more alert the user of them
is likelv to be. One should look up the new ideas in

appears to have been a forked or crotched stick, one
prong of which was used as a handle and the other as a
cleaving instrument. Prom this the hoe and the plow
appear to have developed. Fig. 252G. The hoe and the
plow are still the fundamental or primary tillage tools,

2529. An Kuropean type of plow, still used in its improved forms

2528. An early Yankee plow, made ot wood and the mold-
board protected by iron nailed on. After Roberts.

tools each year as he does in markets or crops. The
advertising pages of rural papers are suggestive in this
direction.
The original tool for opening or tilling the ground*

2530. The perfected American plow^.

one being for hand-work essentially what the other is for
team-work. As the philosophy of tillage has come to
be better understood, these tools have been greatly
modified and varied. It is surprising to know that the
plow vras not perfected until within a century. It is
doubtful if the invention of any of the most important
machines of modern times has really meant so much for
the welfare of the race as the birth of this humble im-
plement. To many persons is ascribed the credit of the
invention of the modern plow, for the implement seems
to have originated independently in different countries,
and even in America there are various contestants for

the honor. Thomas
Jefferson, Charles
Newbold, David
Peacock, and others
have received the
honor. There i s

reason for ascrib-
ing the modern
type of plow to
Jethro Wood, of
Scipio, Cayuga
county, New York.
The years 1814 and

1819 are the dates of his most important patents, al-

though the latter is usually regarded as the natal
day of the implement. Wood was born in Massachu-
setts in 1774 and died in 1845 or 184G. (See "Jethro
Wood, inventor of the Modern Plow," by Frank Gilbert,
Chicago, 1882. ) The study of plows is a curious and
profitable undertaking, and one that still needs to be
prosecuted. Some of the forms of plows, ancient and
modern, are shown in Figs. 2527-80.
The large-area farming of North America and the ap-

prehension of the principles that underlie tillage have
resulted in the invention of a large number of surface-
working tillage tools. These inventions are particu-
larly important in orcharding, as they enable the grower
to maintain the necessary .surface mulch (see Tillage
and Pomology) with a small amount of labor and without
training the trees too high. There are now many culti-

vators and harrows which cover a wide swath and which
are adapted to the light stirring of the surface soil with-
out the turning of furrows and the ridging of the land.

Fig. 2531. One who is contemplating a serious
study of tillage tools should familiarize himself
with the inventions of Jethro Tull, before the
middle of the eighteenth century. Tull devised
implements to facilitate the tillage of plants
when they were growing in the field.

In hand-tillage tools the greatest recent ad-
vancement is in the development of the wheel

Fig. 2532. This light and simple tool, usually
with adjustable blades, performs the labor of many
sets of fingers and does the work more effectively so
far as tillage is concerned. It also enforces better

initial preparation of the land in order that it may do
its work more perfectly; and this remark will also

apply to the modern seed-sowers. Fig. 2533.

Unfortunately, there is no recent American book that
discusses the principles underlying ^tha application of

farm tools and machinery. Practically, our only sus-
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tained effort in that direction is Thomas' "Farm Im-
pleraeuts and Machinery," 1859 and 1869. Useful hand-
books illustrating various farm devices are "Farm Con-
veniences " and Martin's "Farm Appliances," both pub-
lished by the Orange Judd Company. L. H. B.

2531. Two types of tools for preparing the surface soil.

The spike-tooth and spring-tooth harrows.

TOOTHACHE TREE. See Xantlioxylum

.

TOOTHWORT. English-made name for Dentaria.

TORCH LILY. KnipJtofia

TORllNIA [after Olaf Toren, clergyman; traveled in

China 1750-52 and discovered T. Asiufica). Scrophula-
ridcece. About 20 species of annual or perennial herbs,
mostly low, branching and some^rhat decumbent, with
simple, opposite, serrate or crenute leaves and tubular,
somewhat 2-lipped flowers in terminal or axillary, few-
fld. racemes. The species are mainly from tropical

Asia and Africa. Calyx tubular, plicate or 3-5 -winged,
obliquely 3-5-dentate or 2-lipped at the top; corolla-

tube cylindrical, usually much wider above; posterior
lip erect, broad, concave, notched or more deeply cut;

lower lip large, spreading, with 3 nearly equal lobes;
stamens 4, perfect: capsule oblong; seeds numerous,
small.
Torenias are of easy cultivation and are very useful

for window-boxes, low borders or even for large masses.
The flowers are not large but the plants are floriferous

and keep in good leaf and flowers from spring to frost.

T. Fournieri has the best habit for a bedding plant,

but it may be bordered with T. flava. The plants are
easily raised from seed, but may also be grown from
cuttings, which root quickly.

2532. The hand-wheel hoe. 2533, A hand seed-sower.

A. FIs. mainJtj yelloiv,

flava, Bueh.-Ham. [T. Bdilloni, Godefr.). Usually
decumbent and creeping: Ivs. 1-2 in. long, ovate to ob-
long, coarsely creuate; petiole half as long as the blade
or less: fls. axillary and solitary or scattered at the
ends of the branches in pairs on an erect rachia; co-

rolla-tube red - purple above, yellow beneath; corella
limb bright golden yellow with a purple eye. India and
E.Asia. B.M. 6700. F. 1883:55.

AA. Fls. mainly blue or tvhite.

Asiatica, Linn. Annual, erect or diffuse: stem quad-
rangular: Ivs. ovate or ovate -lanceolate, long -acumi-
nate, serrate, obtuse, not cordate at the base, rough to
the touch: peduncles axillary, single-fid.: corolla large;
tube dark purple; limb 4-lobed, of a delicate pale pur-
ple-blue, with a dark blotch on 3 of the lobes, without a
yellow eye; stamens 4, the 2 longer with a subulate
spur. India. B.M. 4249.

Fournieri, Linden {T. edentula, Hort., not Benth.).
Fig. 2534. Low, b^^shy, usually annual, becoming nearly
1 ft. high: stem 4-angled: Ivs. petioled, cordate-lanceo-
late, 1-1/^ in. long, crenate-serrate; petiole ^ in. long;
corolla-tube narrow, yellow; corolla-limb 2-lipped, the
posterior lip not cut, pale blue, the anterior 3-lobed:
lobes round obtuse, dark purplish blue, the anterior
lobe marked with a yellow blotch. I.H. 23:249. R.H.
1876, p. 465. B.M. 6747.—7ar. Alba, Hort. (var. White
Wings) has pure white flowers. A. P. 5:401. G.M. 36:87.
Var. grandifldra has somewhat larger fls. and is more
free-flowering. In the neighborhood of Philadelphia,
self-sown seed sometimes germinates in the spring

;

also seeds of T. flava. -^^ ^_ Barclay.
Torenia Fonrnieri in Florida is an excellent substi-

tute for the pansy, which is cultivated only with diffi-

culty so far south. Young plants come up by the hun-
dreds around the old
plants from self-sown
seed during the rainy
season. The species
can also be propagated
with great ease by cut-
tings. The Torenia
shows its full beaiity
when planted in beds
or borders or in masses
in front of small ever-
green shrubs. It flow-

e r s abundantly
throughout the sum-
mer, and even late in

fall isolated flowers
may be found. The
best results are oli-

tained by treating it

as an annual. Any
good and rich light
soil seems to meet its

requirements. It suc-
ceeds almost every-
where but prefers
shade and moisture.
It even grows luxuri-
antly in wet places
along ditches and water-courses where forget-me-nots
grow in the North. If such localities, however, are very
shady, the flowers, though much larger, are neither pro-
duced as abundantly nor are they colored so brightly as
ju sunny situations. On the other hand, it is sometimes
found in such dry positions, where only cacti and yuc-
cas manage to lire, that one can scarcely understand
how it is able to succeed. In good soil the Torenia
attains a height of from 8 to 10 inches, and when
planted about 8 inches apart soon cover the ground en-
tirely. There is already a great variety in colors, but
the typical plant has beautiful light blue and royal
purple flowers, with a bright yellow throat, in texture
rivaling the most exquisite velvet. jj^ Nehrling

TORNILLO. See Proso2)is puhescens.

TORREYA (after Dr. John Torrey, one of the most
distinguished of the earlier American botanists: 1796-

1873). Syn., jTHWiOH, Caryotdxus. Conifene. Orna-
mental evergreen trees, with spreading, usually whorled
branches, clothed with yew-like, two-ranked, dark green
foliage; the fruits are drupe-like and about 1 in. long.

The Torreyas are but little known in cultivation and
rarely seen in a flourishing condition. The southern

2534. Torenia Fournieri,

Detached flower (X H).
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T. taxifolia sui'vives the wiuters in very sheltered posi-

tions in the vicinity of Boston, but T. OaUlornica is

not hardy north. Tlie Japanese T. nuolfera is proljably

the hardiest and most desirable species, but seems not
yet to have been tested north. Torreyas will probably
grow best In shaded and sheltered positions and in a
somewhat moist loamy soil. Prop, by seeds; also by
cuttings and by grafting on Cephalotaxus. Plants
raised from cuttings grow very slowly and usually re-

main bushy. Tor cions, terminal shoots should be
selected.

There are 4 species in N. America andE. Asia. Trees,
rarely shrubs: Ivs. 2-ranked, linear or linear-lanceolate,
with 2 narrow glaucous lines beneath, becoming fulvous
with age ; when bruised the foliage emits a disagree-
able odor: fls. dioecious, rarely moncecious; staminate
fls. ovoid or oblong, composed of 6-8 whorls of stamens,
surrounded at the base by bud-scales

;
pistillate

consisting of a solitary ovule surrounded at the base by
a fleshy aril and several scales: fr. drupe-like,
consisting of a rather large seed, \\^ith thick
woody shell entirely covered by a thin fleshy
aril. The hard, strong and close-grained wood
is much valued in Japan for cabinet-making
and building. It is very durable in soil. In
this country it has been used for fence posts.
Rafiuesque's Tumion has recently been taken
up as the proper name for this genus, since
the name Torreya was used for other genera
before being applied to this; but there are
good reasons why none of these older Tor-
reyas can stand, and no useful purpose can be served
by replacing the present name.

A. Lvi. linear, ahoiif % in. broad or less.

B. Length of Ivs. %-l% in.

taxifolia, Arnott ( yMWii'o??, taxifdlitim, Greene). Fig.
2535. Tree, attaining 40 ft., with spreading, slightly
pendulous branches, forming a rather open pyramidal
head: bark brown, tinged orange; Ivs. linear, acumi-
nate, dark or dark yellowish green above, with narrow
white lines beneath, ?^-l!>^ in. long: fr. obovate, dark
purple, l-lJi in. long. Fla. S.S. 10:512.

BB. Lencjth of Ivs. 1-3)4 in.

Califdrnica, Torr. (T. Myristica, Hook. f. Tumion
Califdrnieuni, Greene). Californi.\ Nutmeg. Tree,
attaining 70, or occasionally 100 ft,, with spreading,
slightly pendulous branches, forming a pyramidal or Tn
old age round-topped head: bark grayish brown, tinged
with orange: Ivs. linear, slightly falcate, acuminate,
lustrous and dark green above, 1-3J^ in. long: fr. ob-
long-oval or oval, light green, streaked with purple,
1-lKrn. long. Calif. S.S. 10:513. B.M. 4780. F.S.
9:925. G.C. II. 24:5.53: III. 5:800, 801. R.H. 1875, pp.
76, 77; 1879, pp. 171, 172.

AA. Lvs. lanceolate, one-sixtli in. broad or somea-bat
less.

nucifera, Sieb. & Zucc. Tree, usually .30 ft., but oc-
casionally 80 ft. high, with spreading branches, forming
a compact head, sometimes shrubby: bark bright red:
lvs. lanceolate, acuminate, rigid and spiny pointed, very
dark green above, with 2 white lines beneath, %-l}^ in.

long: fr. ovoid, oblong, less than an inch long. Japan.
S..Z. 2:129. R.H. 187.3, -p. 315. -The Chinese r.f/j-o'jifZ/s,

Fort., is very similar in foliage, but said to lack the
disagreeable odor of the other species. R.H. 1879, p.
173. G.C. II. 22:681. Alfred Eehdek.

TORTOISE PLANT. Tesfudinaria Elepliantipes

.

TOUCH-fflE-NOT. Impatiens aurea and biflora.

TOUENEFORTIA (Jos. Pitton de Tournefort, 1656-
1708; one of the earliest systematic botanists). Burra-
ginrtceee. A large genus comprising possibly 100 spe-
cies widely scattered about the warmer portions of the
world. Mostly trees and shrubs, rarely subshrubs, with
alternate simple leaves and small flowers in terminal
cymes.

heliotropioides, Hook. Properly Heliotropium anchu-
sseiolium, Poir. A hairy, shrubby perennial, with aspect

115

of garden heliotrope but not sweet-scented: lvs. ellipti-

cal, obtuse, wavy -margined : peduncles terminal, 2-3
times branched, bearing a 1 -sided, 2-ranked raceme of
many fls.: calyx 5-lobed, hairy: corolla-tiibe yellow, the
limb 5-lobed, iilac. Bnenos Ayres. B.M. 30!Mi. — Self-
sows and comes up in the garden spontaneously. Not
popular North, but a good shrubby plant in the South.

F. W. Barclay.

TOWNSfiNDIA (David Townsend, botanical associ-
ate of Wm. Darlington, of Pennsylvania). Compd.'iitw.
About 17 species of low, many-stemmed herbs, nearly

2535. Torreya taxilolia (X :

all of which are natives of the Rocky Mts., with linear
or spatulate, enti1:e lvs. and rather large heads resem-
bling those of Aster; the numerous rays from violet to

rose -purple or white; dowering from early spring to

summer. The annual or biennial species have larger
heads than most of the perennials. Judging from the
literature, the largest lid. of the perennials are T. con-
densata, Wilcoxiana and Hothrockii, three species
which seem not to be in cultivation as yet. The species
mentioned below are presumably among the most de-
sirable of the genus. They are offered by collectors of
Colorado wild liowers.

As a genus Towusendiais di.stinguished mainly by its

akene, which is commonly beset with bristly duplex
hairs, having a forked or gloohidiate-capitellate apex.
Townsendia is practically unknown to floriculture. For
fuller account see Gray's Synoptical Flora of North
America.

grandiflora, Nutt. Biennial or annual, 9-18 in. high:
stems spreading from the base: upper lvs. often linear:

bracts of involucre conspicuously attenuate-acuminate:
heads large; rays 14 in. long, bright blue or violet.

Summer. Foothills western Neb. to Colo, and New
Mex.

sericea, Hook. Nearly stemless perennial with ses-

sile heads surrounded and surpassed by the linear lvs.

:

heads '% in. across; rays white or purplish tinged.

April, May. Dry hills, plains or mountains, Saskatche-
wan to Rockies, south to New Mex. and Ariz.— Known
as "Easter Daisy " in Colorado. yf_ ]yi.

TOXICOPHLSIA. See Acokanthera

T6XYL0N {Bow-u-ood, from the Greek). Urticcleece.

Osage Orange. One species, a thorny North American
small tree, much used for hedges. Formerly known by
Nuttall's name Madura (named for Wm. Maclure,
American geologist), but Ra.finesque's Toxylon has a
year's priority. The orange-like, inedible fruit is famil-

iar to children. See Fig. 2536. The tree thrives in

moist and rich or in ordinary or dry soils. Its roots
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are voracious feeders and rapidly deplete the soil.

Hardy as far north as Massachusetts. A tree with
deciduous, simple, alternate, petiolate, entire leaves
and milky sap: branches, particularly the lower, beset
with numerous straight, axillary spines 2-3 in. long:
fls. minute, dioecious, apetalous, axillary, appearing in

May to June, the staminate borne on the short spur-like
branchlets of the previous year, racemose, pedicillate,

pendulous; calyx 4-parted, with its segments valvate:
stamens 4, the pistillate borne on branches of the cur-
rent year, sessile, capitate; peduncle short, the 4-cleft

calyx inclosing the sessile ovary: style simple, filiform,

long and exserted: ovary superior, one-loculed; ovule
solitary; fr. a dense aggregation of enlarged, fleshy ca-

lices into a globular syncarp with a mammillate sur-
face, light green or yellowish in color: syncarp 4-5 in.

in diameter, falling as soon as ripe in the autumn.

2536. Osage Orange—Toxylon pomiferum (X 1-5).

pomiferum, Raf. {MKclhra aurant\aca, '^Mit.). Osage
Orange. Fig. 2536. Tree, 30-50 ft. high: Ivs. ovate
to oblong -lanceolate. E. Kansas to N. Texas. Wood
orange-colored. G.C. III. 16:693. G.M. 33:808, 809. R.H.
1896, p. 33 {var. inermis). V. 4:37. Emil Mische.

Before the advent of wire fences the Osage Orange
was an extremely popular hedge plant, meeting general
requirements better than any other plant siiitable to

our climate. It is used considerably, and where prop-
erly attended to from the start makes a hedge in a short
time of a fairly defensive nature. Most dealers In tree

seeds keep seeds of the Osage Orange, and those who
grow the plants procure the seed in spring, drilling it

in rows. The Osage Orange grows readily from seed,

even when the latter is a year old. The sowing in rows
gives the seedlings a chance to become stocky by fall

and plants two feet high the first year are not uncom-
mon. These one-year-old plants are quite good enough
for hedging. Nurserymen who grow them for sale usu-
ally dig the plants in the fall, storing them away in a
cool cellar, the roots buried in sand. They are then
sorted into two grades, which compose first- and sec-

ond-class plants. At the time of grading, the tops are
chopped off somewhat, leaving about six inches of

length only. This fits them for planting without more
cutting.
The place where a hedge is desired should be well

cleared of all weeds. If cultivated for a year in ad-

vance, so much the better, as it will make the keeping
down of weeds a much easier task.

There are two ways of planting a hedge; viz., single
row and doiible row. The double row is made by set-

ting the plants nine inches apart each way, the plants
in the second row coming between those in the first

row, forming a zigzag line. The single row, however,
is good enoiigh, and is much easier to cultivate and
keep clear of weeds. In single rows set the plants six

inches apart.
The soil need not be overrich for the Osage Orange.

The plant is a strong grower naturally, and soil in fair

condition will give a growth more tractable to form a
good hedge than a rank growth from rich soil.

When dug the Osage plants have very long roots, and
the ends of these may be chopped off without disadvan-
tage. If the plants are held in bunches and the roots
chopped to an even length the setting will be an easy
task. The tops will have been already cut off if treated
in the way above suggested.
Beyond cultivation of the plants, nothing is required

the first year. By fall a good growth should have been

made, and towards spi'iug this should be cut back, leav-
ing about six inches of the young growth. The season
following more care must be given to forming a hedge.
When in full growth, say in July, shear off the tops of
the plants. This will cause the side shoots to develop;
and it is these side shoots which will form the base (-f

the hedge. Another light trimming should be given
when growth is over for the season, to bring the plants
into a hedge shape. Much the same work will be re-

quired every year— a trimming when growth is in full

swing to make the hedge bushy, and another later on to
shape it.

The proper shape for a hedge is the conical form,
though it may be flat-sided or in any shape desired,
provided the upper branches never overlap the lower.
Of late years a system of planting the Osage Orange

differing from the one described has been followed by
some. Strong two-year-old plants are procured and are
planted in a slanting position. As the new growth is

made it rises in an upright way as usual, and this pro-
duces a lattice-like appearance of the branches, and a
very strong hedge. It is certainly stronger than a com-
mon hedge, and yet a common one properly looked after
forms a defensive fence, meeting all requirements, and
costs not nearly as much as the other. See Sedges.

Joseph Meehan.
TRACHllLITJM {Greek, trachelos, neck; from its

supposed etficacy in diseases of the throat). Carirpami-
Idcece. Throatwort. A genus of 4 or 5 species ot
perennial herbs or low shrubs with usually somewhat
simple stems and terminal panicles of small blue
flowers. The species are native to the Mediterranean
region of Europe. Calyx adnate: lobes 5, narrow; co-

rolla narrowly tubular; stamens free from the corolla:

capsule nearly globose: seeds small.

caeriileum, Linn. A half-hardy biennial or perennial,
1-3 ft. high: Ivs. ovate, acuminate, unequally serrate:
fls. blue or white, in dense, terminal cymes, in late

summer. Shaded places in S. Europe. B.R. 1:72.

Gn. 28, p. 181; 47, p. 303; 51, p. 84.—An attractive late-

flowering perennial suited to culture as an annual.
According to Gn. 28, p. 181, the species is fairly hardy
in England, but young plants are more floriferous than
old ones. Seed may be sown in March. The plant is

easily propagated by cuttings. According to Gn. 47,

p. 303, plants from cuttings are dwarfer than seedlings.

F. W. Barclay.
TRACHELOSPfiRMTTM (Greek, referring to the fact

that the seed has a neck). Apocynacem. Trachelosper-
mum is a genus of 8 species of climbing ehrubs native
to eastern Asia and Mvalaya. They have opposite Ivs.

and white or purplish fls. in lax cymes. Generic char-
acters: calyx 5-parted, glandular or scaly within: co-

rolla salver-shaped; mouth constricted; lobes oblique,
overlapping to the right, twisted to the left: stamens
inserted above the middle of the tube; anthers conniv-
ing over and adhering to the stigma; cells spurred at

the base: disk annular or of oblong glands: carpels 2,

distinct, mauy-ovuled.
T. jasminoides^ the Star Jasjhne, is a tender,

evergreen, shrubby climber from China, with fragrant,
white, 5-lobed flowers. It is a favorite in the South,
where it is grown out of doors and known as the "Con-
federate Jessamine." In northern conservatories it is

generally known under its synonym, Rhynchospermum.
Handsome specimens may be grown in large tubs, mak-
ing dense bushes 3 or 4 ft. high and as much in diame-
ter. In May such specimens are covered with flowers
and fill a greenhouse with their delightful fragrance.
The blossoms are about an inch across, 5 or 6 in a clus-
ter, pendulous, and of a very spirited appearance, which
is largely due to the manner in which the 5 wavy-mar-
gined petals (or rather corolla-lobes) are rolled back.
See Fig. 2537.
"Rhynchospermum" is amost satisfactory greenhouse

shrub for a general collection. It requires no special
treatment, except that the plants should be kept on the
dry side during the winter.

It requires several years to work up a good-sized
specimen. Young plants should be given warmhouse
treatment and encouraged to grow. Large, well-estab-
lished specimens thrive in a coolhouse. During sum-
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iner the pots may be pliiuged outdoors in a partially

shaded position. The species is propagated by cuttings
of half-ripened wood taken with a heel in spring. The
Star Jasmine is one of the many good old standard
greeuhouse plants that are too little seen nowadays.
The writer knows of two large specimens trained to a
bush form that are the chief -shrubby ornaments of a
cool greenhouse from late April to early June. Every
year they are loaded with flowers throughout the mouth
of May. The specimens require considerable room,
and the gardener is sometimes compelled to keep them
in a cold pit until the chrysanthemum season is over,
although this treatment is not to be advised.

jasminoides, Lem. [Wtyncliosp&rmnm jasminoicles
Lindl.} Star Jasmine. Also called "Confederate,"
'' Malayan " or "African Jessamine." Fig. 2537. Tender,
evergreen, climbing shrub described above: Ivs. short-
stalked, ovate-lanceolate, acute, glabrous : peduncles
much longer than Ivs.': calyx-lobes reflexed: corolla-tube
contracted below the middle: several jagged scales at

base of corolla: 5 large glands at base of ovary, 2 united.
3 free. Southern China. B.M. 4737. Gng. 5:132. Gn.
41, p. 507. — Var. variegatum, Hort., has Ivs. of green
and white, tinged red. Robert Shore and W. M.

Star Jasmine {Traclielospermum jasminoicles) is a
very choice and beautiful woody climber for the South.
Being a native of the southern part of China, it is well
adapted to the climate of the extreme South. It com-
mences to bloom early in April and the last flowers can
be enjoyed late in May. Even in October and Novem-
ber one may find numerous scattered flower-clusters.
When in full bloom the plant seems to be covered with
a white sheet, the flowei's almost hiding the dark green
foliage and filling the air for many yards away with a
peculiar and most delicious fragrance. The Star Jas-
mine is beautiful even without flowers. It is not easily
propagated and therefore it is not a common plant in

gardens. Even plants with good roots require a great
deal of intelligent care, and it is no easy matter to bring
transplanted specimens into a flourishing condition. It

should be transplanted into the garden in November or
December, pot-plants always being preferable for this

purpose. The soil should be kept moist all the time,
and especially during the dry spells in April and May.
If the soil is not naturallj' rich a moderate amount of
fertilizer should be applied. When once established, the
plant does not need any more care than the Carolina jas-
mine (see Gelsemiiim). In summer, during the rainy
season, a mulch of grass and fresh cow manure is exceed-
ingly beneficial. It is best grown on a trellis of two, three
or even four posts about ten feet high, with strong galva-
nized wire all around; or strong laths can be used in-

2537. Trachelospermum jasmiiioides (X %).

stead of wire. If the specimen is a strong and healthy
one it will soon cover the trellis in a dense tangled mass
and the new shoots will gracefully protrude to all sides.
The propagation is best affected in Florida by layering,
and strong plants can be raised in this way in about
two years. H. Nehrling.

TRACHYCARPUS (Greek, rowjh or harsh frmt).
Pahiidcea-. 1'V>ktune's Palm, known under many tech-
nical names, is of unique interest to the horticulturist,
as it is the hardiest of all palms. It is a spineless fan-
palm which grows 30 ft. high. It is sliglitly hardier
than ChamaiTops InwiilUi, the only palm native to Eu-
rope. Fortune's Palm is tlie only trunk-producing palm
which grows outdoors the year round in the southern

2538. Fortune's Palm—Trachycarpus excelsus (or T.Fortunei).

The leaves finally become 4-5 feet across.

and western parts of England. In some sheltered spots
in these favored regions it has flowered regularly year
after year. It is also called the Chusan Palm.
For practical purposes Trachycarpus is best consid-

ered a genus of four species, two of which ai'e natives
of the Himalayan region and two native respectively to

China and Japan. The Himalayan species have tbeir

trunks clothed with the old leaf-sheaths, while the far-

eastern species have beautiful, smooth, polished trunks.
In each group one species has the tips of the leaf-seg-

ments pendulous and the other has them sti'aight. These
are the most obvious and important differences to the
horticulturist, except that T. Fortivuei is the hardiest
of the whole genus. The differences above cited mark
extreme types only. Intermediates occur. Much study
has been given to this genus of palms and many char-
acters to separate four species have been proposed at

various times and subsequently abandoned. The latest

botanical conception of the group (Beccari and Hooker
in the Flora of British India, 6:436 [1894]) unites the
Himalayan species into one and the far-eastern forms
into another. In support of this view may be urged the
important facts that smooth-trunked forms have lately

been discovered as far west as Upper Burma, and also

that the straight-tipped Japanese form may be merely
cultivated or run wild in Japan. Its origin and nativity

are not yet certain. Both points of view are given on
the next page, each being correct for its own point of

view. The horticultural account is based upon Hooker's
notes in B.M. 7128, and the botanical is taken from the
Flora of British India. Some botanists prefer the mas-
ctiline case endings, others the feminine.
Fortune's Palm is grown indoors aud outdoors in

America wherever palms are grown, but it is not one
of the most popular species with northern florists. It

seems to reach perfection in California, where it is one
of the most popular of all palms. Ernest Braunton
writes that it is hardy throughout the southern half of

the state, where it is commonly known by the appropri-
ate name of Chinese Windmill Palm. It attains a height
of .30 ft. Braunton adds that it is hardier than the native

Washingtonia and will stand more abuse. It grows well

near San Francisco. A new palm has recently come into

Californ'a under the name of Chamcerops or Trachi/-

carpiis Pha^fJowia, a name unknown to botany. All the
specific names cited in the synonymy below have also

been combined with ChaniEerops.
Generic characters: spadices many, interfoliar, stout,

branched : spathes embracing the peduncle and branches
of spadix, coriaceous, compressed, toraentose: bracts
and bracteoles minute: fls. small, polygamo-monoecious;
sepals 3, ovate; petals 3, broadly ovate, valvate; sta-

mens 6; carpels 3; stigmas 3, recurved* ovules basilar;

drupes 1-3, globose or oblong : seed erect, ventrally
grooved; albumen equable.
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Horticidtural Vietv of Tracliycarpus.

A. Trunk clothed with old leaf-sheaths.

Himalayan species.

E, Tips of Ivs. drooping: Ivs. very glau-
cous beneath Martianus

BB. Tips of Ivs. straight: Ivs. hardly
glaucous heueath Khasyanus

AA. TrunJc not clothed with old leaf-sJieaihs.

Chinese and Japanese species.

B. Tips of Ivs. pendulous Fortunei
BB. Tij)s of Ivs. straight escelsus

Following is the Latest Botanical View of

Trachycarpus

.

Martianus. H. Wendl. ( T. Khasldnus, H. Wendl. T.
Griffithli, Decne.). Trunk for the most part naked,

annulate : female fls. soli-

tary, sessile: drupe oblong,
\ ^^ V equally rounded at botb

ilr^/W J^^u\ ends: seed grooved through-
a ^ lU) Cr^\\\\ Q^^ j^^g ei^tire length; em-

^^\Y/C^ liV-^^—^ bryo opposite the middle
"

of the groove. Himalayas.

/a^=^^-"^ B-M. n^S. R.H. 1879, p.
-</^v—::;;^:^ 212.

exc^lsus, H. Wendl. (T.
Fdrtunei, H. Wendl.). Fig.

2o38. Trunk clothed
throughout with the old

leaf-sheaths: fls. cliistered,

Tradescantia flumiiiensis :

tender, sheaths hairy at
top; flowers white. B, Ze-
bnna pendula : tender ;

sheaths hairy at top and
bottom; flowers rose-red.
C, Oommclina nudiilora :

hardy ; sheaths crJabrons

;

flowers blue.

2-4 on a tubercle: drupe reniform, deeply hollowed
on one side; embryo opposite the umbilicus. China,
Japan, Upper Burma. B.M. 5221. F.S. 22:2368,
R.H. 1868:370; 1870, p. 329. Gn. 47, p. 312; 52, p. 490.

G.C. II. 24:305; III. 21:405; 24:420. "w. M.
Trachycarptis Fortimei is not a popular florist's palm

for three reasons: First, it is not as beautiful as Livis-
iona^ Chinensis; second, it is a slower grower, and this
is an unpardonable fault to the average florist; third,
there is a greater demand, generally speaking, for pin-
nate-leaved palms than for fan-leaved palms. The un-
dersigned has not seen a plant of it for several years,
but it was cult, in America more than 20 years ago.

It is dwarf in habit, ratlier slow-growing, the foliage
dark green and somewhat stiff, and in texture decidedly
tough. In a young state it bears much resemblance to
Llvistona ausfrnUs, though the latter is more spiny and
has longei footstalks. -^^ g;_ Taplin.

TRACHTMfiNE (Greek, rough membrane; alluding
to the fruit). ihnheUiferce. A genus of 14 species, 12
of which aie Australian annual, biennial or perennial
herbs, usually hirsute, with ternately divided leaves and
blue or white flowers in terminal umbels. Calyx-teeth
minute

;
petals entire, obtuse, imbricated : fr. com-

pressed. Flora Australiensis, Vol. 3.

casnllea, R. Grah. [Dldlsens cwruleus, DC). An
erect annual about 2 ft. high, somewhat hairy: Ivs. 1-2-

triparted, with linear, acute, 3-cut lobes : peduncles
long, bearing an umbel 2-3 in. across of very numerous
blue fls.; calyx-teeth obsolete; petals unequal, the ex-
ternal being longer. July-Oct. Australia. B.M. 2875.
B.R. 15:1225. ^ vir. Barclay.

TRADESCANTIA (John Tradescant, gardener to
Charles I.; died about 1638). Commelindceie. JSpider-
WOKT. Thirty-six species are admitted by C. B. Clarke,
the latest monographer, 18S1 (DC. Monogr. Phaner. 3).

This enumeration does not include T. Hegince and other
recent species. Thej' are all American perennial herbs,
ranging from Manitoba to Argentina. In habit they are
various, varying from erect bushy species to trailing
plants rooting at the nodes. The plants are more or
less soft and succulent in texture, although usually not
fleshy. The leaves are alternate, sheathing, varying
from ovate to long-linear-lanceolate. The flowers vary
from red to blue and white, sometimes solitary but usu-
ally in simple cymes or umbels; sepals and petals each
3, free, the sep.ils sometimes colored ; stamens 6, in
some species the alternate ones shorter, the filaments
usually more or less bearded at the base or above:
ovary 3-loculed, with 2 ovules in each locule, the style
single; fr. a 3-loculcd dehiscent capsule. The genus
Zebrina, usually confounded with this by gardeners,
differs, among other things, in having a tubular
perianth.
To horticulturists, Tradescantias are known as hardy

herbs, coolhouse plants and warmhouse plants. T,
Virginica is the best known of the hardy species, with-
standing the climate of the northern states. The Wan-
dering Jew of greenhouses and hanging baskets, usu-
ally known as T. tricolor, is partly T. fhwiinensis and

partly Zebrina 2?endula. T. Heqince
is perhaps the best known warmhouse
species at present, although various
species may be expected in botanic
gardens and the collections of ama-
teurs. The glasshouse species are -

essentially foliage plants. Several
species have handsomely striped leaves. All Trades-
cantias are free growers, propagating with ease from,

cuttings of the growing shoots.

A. Plant prostrate, rooting at the joints.

flumin6nsis, Veil. {T. m4ndula and 2\ albifldra,

Kunth. T. repens, rejiens vlttiita, viridis, viridis

vittdta, prnstrdia, procumbens, striata, Hort. T. tri-

color, Hort., in part). Wandering Jew in part. Figs.
2539-41. Glabrous, with shining stems and leaves, the
nodes conspicuous, trailing, or the ends of the shoots
ascending: Ivs. ovate-acute, without distinct petiole,

ciliate at the very base, the sheaths H-% in. long: fls.

white, hairy inside, the 6 stamens all alike, borne sev-

eral together in a sessile cluster subtended by 2 un-
equal Ivs. or bracts, the pedicels not all of same age.

Central Brazil to Argentina. — One of the commonest of

greenhouse and basket plants. In greenhouses, usually
grown under the benches. When the plants grow very
vigorously and have little light,

they are usually green, and this

is the form commonly known as
Viridis. There are forms with Ivs.

striped yellow and .white, but these
colors usually do not hold unless
there is abundance of sunlight.

In light places, the Ivs. become red-
purple beneath. Very easily propa-
gated by cuttings or pieces of
shoots at any time of the year.

The plant needs plenty of moisture
in order to grow vigorously. Three
plants are known as Wandering
Jew, and although they belong to

three genera, it is not easy to tell

them apart when not. iu flower
{Fig. 2539). These plants are Tradescantia fluminen-
sis, sheaths hairy or ciliate only at the top, fls. white;
Zebrina pend\ila, sheaths hairy throughout or at least

at base and top, Ivs. redder beneath and always colored

above, fls. rose-red; Commelina nudiflora, sheaths gla-

brous, fls. blue. The two first are tender to frost; the

2540.

Flower of Trades-
cantia fluminensis.

Natural size.
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last is hardy in the open ground in central New York.
All of them are used for baskets and vases. The two
first are best known and are the plants commonly known
as Wandering Jew. All of them may have striped
foliage. See Commelhia and Zebr'nia.

AA. Plant erect, or ascendhuj from a dectimhcnt base.

B. Species grown primariJij for the colored foliage:

greenhouse kinds

.

C. Stem 7ione, or scarcely rising above tlie ground.

fuscita, Lodd. (propei'ly Pifrrhelma Ldddigesii,
Hassk.). Stemless, brown-tomeutose or hairy: Ivs. ob-
long-ovate, entire, about 7-nerved, short-petioled: fls.

blue or blue-purple, 1 in. or more across, borne in the
midst of the Ivs. on verv short pedicels, stamens G.

S. Amer. L. B.C. 4:374. 13. R. 6:482. B.M. 2330.-Lvs.
6-8 in. long. Now referred to Pyrrheima, being the
only species.

CC. Stem evident, usually branching.

D. Irvs. distichous {in 3 rows).

Reginae, Lind. & Rod. Stiff-growing upright plant:
Ivs. lanceolate-acuminate, sessile, set closely on opposite
sides of the stem and spreading nearly horizontally,
about G in. long, the center purplish crimson, with
feathered border, the space towards the margins silvery,
the very edge of the leaf darker, the under side purple.
Peru. I.H. 39:147; 40:173 (3); 41. p. 14. G.C. III. 11:099;
13:477. R. B. 19:113. -Introd. into Belgium from Peru
in 1870. Named for the Queen of the Belgians. Perhaps
a Dichorisaudra.

DD. I}vs. not 3-ranked.

E. Stamens all equal and similar.

Warscewicziana, Kunth & Bouch^ [Dichorisdndra
Warscewiezianay Planch.). Fig. 2542. Dichorisandra-
like, having a stout caudes or trunk, marked by leaf-
scars and finally branching: Ivs. green, stiffish, 1 ft. or
less long, clustered at the top of the stem, recurving,
lanceolate-acuminate: fls. lilac-purple, numerous in
small crowded clusters along the branches of a panicle-
like cluster. Guatemala. B.M. 5188. R.H. 1860, p. 136.

BB. Species grown as border plants for their flowers
native hinds.

2541. Wandering Jew—Tradescantia (luminensis.

Natural size.

EE. Stamens unequal , — 3 long and 3 short.

elong^ta, Meyer. Nearly glabrous, procumbent and
rooting at the base, then suberect to the height of 1-2
ft.: Ivs. lanceolate or oblong-lanceolate, acuminate,
sessile, light glaucous-green above and striped with
silver, reddish purple beneath: peduncles 1-5. terminal:
fls. rose-colored, the sepals green. Tropical Amer.

2542. Tradescantia

Warscewicziana.

c. Umbels sessile.

Virginiina, Linn. Common Spiderwort. Erect,
branching, 1-3 ft., glabrous or nearly so: Ivs. condupli-
cate, very long linear-lanceolate
{6-15 in. long), clasping: um-
bels several-tid., terminal, the
pedicel recurving when not in
bloom: fls. violet-blue, in vari-

ous shades, 1-2 in. across, pro-
duced freely nearly all summer.
N. Y. to S. Dakota, Va. and Ark.
B.M. 105; 354G (as T. earici-

folia). L.B.C. 16: 1513 [as T.
elata).— A.n exceedingly varia-
ble plant, Var. occidentalis,
Britt., is in the trade. It has
much narrower Ivs. and smaller
fls. and is usually dwarf. There
are several horticultural forms.
Var. dlba has white fls. B.M.
3501. Var. atrosanguinea has
dark red fls. Var. coccinea lias

bright red fls. Var. caerulea
has bright blue fls. Some of the
forms would better be regarded
as species. See Rose, Contr.
Nat. Herb. 5:204.

brevicaillis, Raf . Villous, 1 ft.

or less high, sometimes nearly
acaulescent: Ivs. mostly from
near the ground, linear-lanceo-

late, more or less ciliate: fls.

about 1 in. across, blue or rose-

purple. Ky. to Mo.

CC. Umbels pedtincled.

rdsea, Vent. Slender and nearly or quite simple,
glabrous, 12 in. or less tall: Ivs. very narrow-linear:
bracts short and scale-like: fls. %-% in. across, rose-

colored. Md. to Mo. and south. Mn, 2, p. 36.

T. cracsifiilia, Cav. Something like T. Virginiana, but Ivs.

short and broad (oblong-ovate, ciliate, as also the stem: fls.

1}4. iu. across, blue-purple, in terminal and axillai-y sessile
umbels, the stamens aU equal, ilex. B.M. 1598.

—

T. Crdssvla,
Link & Otto. Somewhat succulent, ascending: Ivs. thick, ob-
long and nearly or quite obtuse, glabrous except on the edges:
fls. about ^-}4 in. across, white, in terminal and lateral often
stalked umbels, the calyx and pedicels hairy. Brazil. B.M.
2935. L.B.C. 16:1560.— r. decdra. Bull. Foliage plant: Ivs.

loDg-lauceolate, dark olive-green with a central gray band.
Brazil.—T. discolor is Rhoeo discolor, which see (p. 1526).— T.
draccencefolia, "A noble and rapid-growing plant, with luxuri-
ant and handsome foliage. The leaves in many respects resem-
ble a dractena and are a deep green, marked with chocolate
or black. . . When fidly grown the plant will send out long
mnners, hearing out tutts of leaves at the end." John Lewis
Childs, Catalogue 1900.— r. multicolor, Hort. See Zebrina.— T.
navicularis, Ort. Much like T. Virginiana: stoloniferous;
stem much branched: Ivs. ovate-acute, sessile, boat-shapecl:
umbel terminal, many-fld., with 2 foliaeeous bracts: fls. rose-
colored, the stamens all equal. Pem- Mentioned in European
literature as a warmhouse subject. - T. quadricolor, Hort. See
Zebrina.— 2". superba, Lind. &Rod. Lvs. oval-oblong-acuminate,
sessile, purple beneath, dark metallic green with a white band
ou either side of midrib. Peru. I.H. 39:1.^5; 40:173 (6). Gt.
46, p. 163. Perhaps not a Tradescantia.— 2'. zc&rbia, Hort.. is

Zebrina pendula. L_ g;, g^

TRAGOPOGON (Greek for goaVs beard). Coynpdsitw.
Goat's Beard. Between 30 aud 40 species of erect bi-

ennial or perennial herbs with narrow grass-like leaves
and heads of yellow or purple flowers, Ijelonging to the
ligulate section of the composite family (tribe Cichori-
acece). Florets perfect, with slender style-branches and
sagittate anthers; pappus composed of bristles iu a
single series and mostly raised on a beak; involucre
cylindric or nearly so. with approximately equal bracts
in a single row. The Tragopogons are mostly weedy
plants witli a tap-root. They are native to outheru
Europe, noi'thern Africa aud central aud southern
Asia. One of them is cultivated for its edible tap-root
(salsify) and another is now a frequent weed in this
country. The flowers of these open only iu the morn-
ing.
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A. Flowers purple

porrifolius, Linn. Salsify. Vegetable Otstek.
Oyster Plant. Figs. 2238, 2543. Tall strict biennial,

sometimes 4 ft. high when in bloom, glabrous: fls.

showy, closing at noon or before, the outer rays ex-

ceeded by the involucre scales: peduncle thickened and

2543. Flowers of Salsify or Oyster Plant—
Tragopogon porrifolius (X M)-

hollow beneath the heads. S. Eu. Naturalized in many
parts of the country, often becoming a persistent weed.
See Salsifif.

aa. Flowers yellow.

prat6nsis, Linn. Goat'sBeard. More or less branched.
3 ft. or less tall : outer rays exceeding the involucre
scales: peduncle scarcely swollen. A weed from Eu-
I'ope. L. H. B.

TRAILERS. See Vines.

TRAILING ARBUTUS. Epigma repens.

TRAILING BEGONIA. Cissns discolor.

TRAINING. See Pruning.

TRANSPIRATION is the process by which water is

given oft' in the form of vapor from leaves and steins.

Instead of a circulation of the sap in plants similar to

the movements of the blood of animals, water contain-
ing mineral salts is taken in at the roots in liquid form
and carried upward to the leaves through the woody
tissue, and then evaporated, leaving the mineral or ash
behind in the leaf, where it serves in making food. The
chief purpose of transpiration is, therefore, to carry a
stream of mineral food from the soil to the green parts
of the plant, although it also serves to aid in the ex-
change of gases with the air, and preserves more equable
temperatures of the body of the plant.
Minerals may be absorbed by the plant only in very

dilute solutions. Hence it is necessary for the plant to
lift several thousand pounds of water to the leaves in
order to obtain one pound of minerals. After the mineral-
laden water reaches the green organs it is of no further
use and must be evaporated. It is. estimated that 98
per cent of the energy received from sunlight by the
plant is used in this important work. That an enormous
amount of work is performed by the plant in transpira-
tion may be seen when it is known that a single sun-
flower plant will evaporate a pint of water from its

leaves in a single day, and about seventy times this
much in the course of its development. A birch tree
with 200,000 leaves will transpire from 700 to 1,000

pounds of water daily in the summer. A single oak tree
will throw 120 or 130 tons of water into the air during
the course of a season, and an acre of beech trees con-
taining 400-GOO specimens will transpire about 2,000,000
pounds in a single summer.
To determine the exact amount of water transpired

by a plant, a specimen not more than a yard in height
growing in a pot may be used. Set the pot on a square
of oil-cloth, then bring the cloth up around the pot and
tie closely to the stem of the plant. This will prevent
evaporation except from the shoot. Now set the pre-
pared plant on one pan of a scale, together with a
small measuring glass, and balance. Allow the plant to
remain in the warm sunshine for eight hours, then
pour water into the measuring glass until the scale
shows original position or reading. The water in the
glass will represent the amount of transpiration.
To demonstrate that water vapor does actually come

from the leaf, cut off a small leafy shoot of any conve-
nient plant and thrust the base of the stem through a
piece of cardboard into a tumbler of water; now cover
the exposed part of the shoot with another tumbler and
set in a'warm, light place. Moisture, which could have
come only from the leaves, will soon gather on the glass.

Some transpiration occurs over the entire surface of
the plant, although only about one-thirtieth as much is

given off by a stem as from the same amount of leaf

surface. The leaves are specially adapted to carry on
this function. The interior of the leaf is made up of a
great number of loosely arranged cells which evaporate
water into the air between them. The air in the leaf
communicates with the atmosphere through openings
called stomata, which are generally placed on the lower
side of the leaf. Consequently the watery vapor dif-

fuses out through the stomatal opening. The stomata
are controlled by guard-cells which may completely
close them up, and the action of the guard-cells is

under the control of the plant. When the plant is

losing too much water the stomata close; and they are
variously affected by winds and sunshine.

Species growing in very dry localities adapt them-
selves to the conditions by building only limited sur-
faces from which transpiration may take place and by
reducing the number of stomata. The cactus is an ex-
ample of this type, and this plant transpires only about
one three-hundredth as much water as a leafy plant of
the same volume. As might be expected, the character
and amount of the mineral salts in the soil also affect

the amount of transpiration. j)^ "p. MacDougal.

TRANSPLANTING is a general term used to desig-
nate the removal of living plants whereby they may be-
come established in new quarters. Transplanting may
be performed when the plant is in a dormant condition,
as in winter, or when it is still actively growing. Small
herbaceous plants are usually the only ones that are
transplanted when in a growing condition, and this only
when the plants are living under special garden condi-
tions where they may have the best of attention as
to watering and shading. Considered from the stand-
point of the plant, transplanting is always a violent oper-
ation, for it destroys a considerable part of the root-

system, loosens the plant's attachment to the soil and
arrests for the time being a large part of its pro-
gressive vital activities. In order to overcome these
dangers the earth into which the plant is set shoiild be
well prepared and moist, so that the plant may quickly
reestablish itself; part of the top usually should be re-

moved in order to lessen transpiration, and with succu-
lent and growing plants some shade should be pro-
vided for a time. The deeper and finer the soil, and
the greater the quantity of moisture it holds, the more
successful the transplanting operation will be, other
things being equal. The operation is also more
successful in humid regions, as in the Atlantic states,

than it is in dry regions, as on the plains and westward.
In the more arid parts of the country transplanting is

performed as little as possible, whereas in the eastern
part great quantities of annual and other garden plants
are transferred from seed-beds to the open ground.
The successful transplanting of any plant depends in

part on the condition of the plant itself. The younger
the plant, as a rule, the better it withstands the opera-
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tion. Herbaceous or g;rowiug plauts that are relatively

short and stocky aud compact in growth transx^lant

better than those that are long, "leggy," and weak. The
stocky plauts are better able to withstand the vicissi-

tudes of inclement weather when they are transferred

from a protected place to the open air, and they prob-

ably also have more recuperative power to make new
roots and to attach themselves again to the earth.

Wany plants may be "hardened off" or gradually inured
to sun and cold before they are trausplanted. The
more freqiiently a given plant is transplanted the more
readily it endures transplanting. The root-system be-

comes close and compact and there is relatively less

injury to the roots at each subsequent removal, pro-

viding a long interval does not take place between the
operations.
The success of transplanting also depends to some

extent on the weather at the time the removal is per-
formed. If cool, cloudy and damp weather follows the
transplanting, the plants are nuich more likely to live.

Plants usually establish themselves more quickly in

freshly turned soil, because it contains a relatively large

amaunt of moisture. lu order to bring the earth into

contact with the roots, it should be firmed closely about
the plants. This packing of the soil tends to bring the
subterranean moisture upwards where it maj^ supply the
roots; it also tends to increase evaporation from the
surface of the soil and thereby to waste the water,
although much of the moisture is utilized by the plant
as it passes upwards. In order to prevent the escape of
moisture from the surface of the soil, it is customary to

cover the ground with a mulch, from one to three inches
in depth, of litter, sawdust, leaves or coarse manure.
When practicable the water may be saved by keeping
the surface well tilled, thereby providing a mulch of
earth.

In dry weather it may be advisable to water newly set
plants, particularly if they are green and growing fast,

as tomatoes, cabbages and other annuals. The watering
may best he done at nightfall. The water should be ap-
plied in a hole or depression about the plant or at one side
of it, rather than on the surface; aud the following
morning the loose, fresh earth should be drawn over the
roots in order to provide a surface mulch and to j^revent
the soil from packing.

All kinds of plants can be transplanted, but some of
them remove with great difficulty. In these cases the
special skill which is born of experience with these par-

ticular plants must be in-

voked for success. The
difficulties are of various
kinds. In some cases the
difficulty ma}' be a tap-root
system, as in the case of
the black walnut and the
hickories. In these instances
the plant may be prepared
a year or two in advance by
severing the tap-root some
distance below the ground
by means of a spade or
other sharp instrument that
is thrust underneath the
crown. In other cases the
difficulty is the inability of
the plant to make new feed-
ing roots quickly, as in
some of the asiminas or pa-
paws. Such plants often
may be treated like the tap-
rooted plants; that is, the
long, cord-like roots may be
severed at some distance
from the crown a year or
two before the plants are to
be removed. In other cases
the inability to be trans-
planted is probably due to

the excessive rate of transpiration from the foliage.
In these instances cutting back the top rather severely
and providing shade may contribute to success. In
some cases the difficulties are so great as practically to
prohibit transplanting.

2544. A dibber.

One of the most useful
implements to aid in the
transplanting of small
plants. The plant is

dropped into a hole made
by the dibber; this hole is

closed by inserting: the dib-
ber at the side and moving
it against the plant.

So-called transplanting machines have oeen perfected
within the last few years for setting small herbaceous
stutf, as cabbages, tobacco and tomatoes. These are
really vehicles, drawn by horses, that open a furrow and
drop a small quantity of water when the plant is in-

serted in the furrow by the hands of an operator who
rides on the machine. The plants, already prepared for
setting, are carried in a tray or hopper, and the opera-
tor places these between guards which automatically
measure the distance. These machines are particularly

2545. A transplanting box, specially designed for melons.

It is made of a "flat" or splint 14 in. long and '>% in. wide,
bent lit four corners and held in place by a tack. It has no
bottom.

valuable in large areas where great quantities of plants
are to be set, and also in hard and dry land where it is

difficult to make the proper openings with the hand and
also otherwise to supply the plant with sufficient water.
For most small plants that are to be reset in small quan-
tity, the dibber is a most useful implement to expedite
the operation. Fig. 2544.

Plants grown in pots and small shallow boxes trans-
plant luore readily than those grown in the open soil.

Particularly is this true of pot-grown plants, for the
bevel or slope of the pot allows the ball of earth to be
"knocked out" readily. See Potting. Special trans-
planting boxes are on the market, to be used instead of

pots, for purposes of economy. These boxes are usu-
ally made of thin basket stuff and are thrown away
when the plants are taken from them for transplanting.
Fig. 2445. The seeds are sown directly in these boxes.
Melons, cucumbers and other plants that are difficult to

transplant are often grown on pieces of inverted turf,

taken from old pastures.
In the case of large trees and shrubs, success often

may be attained by transplanting in the winter, when a
ball of frozen eai'th may be removed. Fig. 2546. It is

iisually better to give the transplanting of large trees
into the hands of an expert, than to attempt to perforiu
it with unskilled help and inefficient appliances. Only
a small proportion of the efforts in transplanting very
large trees are really successful. The trees may live
for several years and yet never fully recover nor make
satisfactory subjects. The surest and best results are
usually secured only when the trees are nursery-grown
and have been transplanted two or three times within
a few years of their final removal. There are some
species that remove from the wild with relative ease
when they are of large size, among which are elms,
maples, pin oak, basswood; but the large number of
species do not readily recuperate from the operation.

It is sometimes said that a plant cannot recover
from the transplanting operation, that the severing of
the roots inflicts injuries that are not outgrown, and
that a new type of root-system develops. These fears
appear to be ungrounded. In many cases the plant does
not regain itself, but these instances are probably due
to lack of skill in the operation rather than to any in-

herent difficulty in the transplanting process itself. But
even if the transplanting process were to be found to be
theoretically injurious, nevertheless it must be employed
in the practice of modern horticulture. L. H. B.
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Transplanting Large Trees (Plate XLIII).—The prin-
ciples of transplanting large or small trees are the
same, excepting as regards the mechanics of transpor-
tation. Types of machinery for moving deciduous trees
may be classified as follows :

The most primitive device is a two-wheeled cart with
a pole. The tree is dug, and the cart is secured to it

witli the trunk resting in a notch in the axle or bolster,

2546. Moving a tree in winter, with a large

ball of frozen earth.

and the pole lashed up among the branches. The tree
is pulled over and dragged root foremost.
In a modification of the above, a platform under the

ball connects the rear axle, bearing the tree, with the
front axle. Of this type are The Hall, Estes, Santimer,
Rutherford and other patents. In one form the tree is

loaded top foremost, and by means of a turn-table above
the rear axle, swung around to position. These ma-
chines usually carry a ball of earth and roots, 7 to 9 ft.

in diameter, cut shorter on the side next to the platform.
For moving trees in an upright position, there are

low platform trucks, and trucks with two high perches.
In the latter, one perch or a section of the axle is re-

moved to admit the trunk between the perches. This
form is used in England; also a similar one in which
the tree is swung vertically beside the axle of a two-
wheeled cart drawn by one horse. "When carried verti-

cally, the top interferes with electric wires and the tops
of other trees, and the roots are injured by the platform
or other support. It is not practicable to carry a spread
of 30 or 40 ft. of roots between the wheels.
House-mover's rigging is adapted to moving trees for

short distances, but is so slow that the fine feeding
roots outside the central ball of earth are likely to dry
out, and get broken by the work.

Trees are carried horizontally with the trunk resting
on two benches on a low truck. The tree may be tipped
over on the benches by tackle, or loaded and unloaded
by derrick. The derrick legs usually interfere w^ith the
full circle of roots, and as the derrick has to be set tip

twice for each tree moved, the operation is slow, and,
with the tree swinging in midair, somewhat dangerous.
For moving trees a few feet, a derrick may be used,
with or without small wheels in the base of the derrick
legs. Many kinds of machines may be used, but in

order to make this discussion concrete, the following
account has reference to the device shown in Plate
XLIII. Other successful moving operations are shown
in Figs. 2547, 2548.
For operating the mover shown in Plate XLIII, the

tree, of say 14-2G in. diameter of trunk, is dug by
starting a circular trench with a diameter of 30-40 ft.

An under cut is made beneath the roots with a light

prospecting pick, and the soil picked out and caved
down with a spading fork or picking rod. the points of

which are rounded to avoid cutting off the roots. The
loose dirt is shoveled out of the bottom of the trench.
The roots, as uncovered, are tied in bundles with lath
yarn and bent up, out of the way of the diggers. See
Fig. 2549. If the roots are to be out of the gi'ound over
one day in dry weather the bundles may be wrapped in
clay mud, damp moss and straw, or burlap. When the
digging has progressed to within 4 to 8 ft. of the center,
the tree is slightly tipped over to loosen the central
.ball, which cleaves from the subsoil near the extremi-
ties of the downward roots. On sand or hard-pan sub-
soil this is at a depth of 2 to 5 feet. In deep soil it may
be necessary to cut some downward roots. A ball of
earth is left in the center from 5 to 12 ft. in diameter,
or as heavy as can be drawn by four to eight horses.
This ball is not essential with deciduous trees, but.it is

easier to leave it than to remove and replace the soil.

With fine-rooted trees like the red maple, it is difficult

to pick out the soil, while with coarse-rooted trees, like
ihe beech, in gravelly soil, the ball drops to pieces.
For loading, the cradle which is pivoted above or

back of the axle is swung over to the tree, the trunk
having first been wrapped with cushions and slats. The
trunk is clamped to the cradle by chains and screws
without injuring the bark. By means of a screw 9 ft.

long operated by a ratchet lever or hand-brake wheel,
the cradle lifts the tree from the hole and swings it

over in a horizontal position. Pulling in the same direc-
tion, by tackle fastened in the top of the tree, aids the
work of the screw.
After the tree is loaded, the roots on the under side

of the axle are tied up to the perches. The front wheels
are on pivots, therefore the roots are not broken by the
swinging of the axle. The roots are drawn aside to put
in the pole and driver's seat. Planks are placed under
the wheels, and the mover is pulled out of the hole by
tackle.

The hole to receive the tree is prepared with a layer
of soft mud in the bottom, which partly fills the crev-
ices as the tree is lowered into it. The weight of the
tree is not allowed to rest upon and crush the down-
ward roots, but is supported by the mover until fine

earth is packed in. Soil is worked down between the
roots in the form of mud by means of a stream of
water and packing sticks. One man shoveling, two or
three with packing sticks, and one with hose is the
right operation until the center is made solid. The
packing sticks are 2 in. in diameter, 6 ft. long, and
pointed at one end and round at the other. The side
roots are next unwrapped and covered at their natural
depth.

#^si4

2547. A larse tree removed trom its place. The roots are

now to be wound in burlaps or other material.

While the tree is horizontal, it may be most conven-
iently pruned. Th otitside should be cut back 1 to 3

ft., cutting to a crotch or bud, and the remaining: twig3

thinned out about one-third. Hardwood trees and trees

with few roots need the most severe pruning.
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Tho soil should be friable lonin, not l)akingr clay nor
sterile sand, and it should be made fertile. Tlie surface
should be covered with a soil or straw mulch ;^ inches
deep and the earth kept moist by watering once a week
or less frequently, as required. The roots may be dam-

2548 The roots wrapped and the tree being moved on skids

aged by too thick mulch, deep planting, excess of water
or lack of drainage, all of whieh exclude the air. De-
caying manure and caustic fertilizers in direct contact
with the roots are injurious.
The tree may be secured by guy wires. Anchor posts

are set slanting, 45-^ ft. in the ground, with a cross-
piece just below the surface. Two to six strands of No.
11 galvanized steel wire are used. The wire is run from
the post, through a piece of hose around the tree, and
back to the post. It is twisted tight, with two sticks
turning in the same direction and moving toward each
other. To prevent the sun from drying out the bark, on
the south side of the tree, the trunk should be wrapped
with straw, especially thin-barked trees, like beech and
silver maple.
The best trees for moving are those with abundant

small roots. These have fibers branching from them
which take in the water and plant-food. The large roots
in the center of the root-system are conduits for the
sap, and braces for the tree. Trees which transplant
successfully are the maple, horsechestnut, elm, catalpa,
ash, linden, willow, poplar and pin oak. Trees with few
fine roots and hard wood, as the hickory and white oak,

are difficult to transplant with good results, as well as
the tender-rooted trees like magnolia and tulip. Trees
grown in the open are much better for moving than
those in the woods. The roots are more numerous, and
not mixed with the roots of other trees, the bark is

thicker and does not dry out so quickly, the branches
and twigs are closer and better developed to stand ex-
posure, and may be thinned out without destroying the
beauty of the tree, and more plant-food is stored for the
new growth of leaves and roots. A young tree of large
size is better to move than an old tree. In friable loam
the roots are straighter and tougher and less liable to
injury in digging, than in hard or rocky soil.

The popular prejudice that moving large trees is an
ultimate failure, or that small trees quickly overtake
them, arises from moving trees 1 to 2 feet in diameter
with 6 to 8 feet diameter of roots. As this mass of
rootb IS mainly the large roots, and from 70-90 per
cent of the feeding roots are lost, the tree, after send-
ing out the leaves with its stored plant-food, fails to

support all the foliage and bark. In
successive seasons its branches die, or
the growth is short and yellow and the
bark dies on the south side.

For moving large coniferous ever-
greens, it is usually considered neces-
sary to keep a ball of eai-th intact.

The foliage is constantly transpiring,
and if the roots become dry, the sap
does not flow again. As it is not
generally feasible to move balls of
over 12 feet diameter and 3 feet in
depth, the size of evergreens which it

is practicable to transplant is smaller
than of deciduous trees.

The digging is started as in Fig. 2550. The flexible

roots are wrapped against the ball by twisting them with
a cord, and the large, stiff roots are cut oft". The ball

may be held by frost, or by upright staves, iron bands,
or irons in the form of a pot split in halves and held by
bolts or clamps. The best method is the use of a can-
vas band, wider than the depth of the ball, cut to fit.

It has draw ropes operated by levers which firmly com-
press the earth, without damaging the small roots
wrapped against the ball. A hammock, consisting of
several ropes to distribute the pressure, is attached to

a windlass. A platform is placed with a chisel edge in

the under cut. By means of the windlass, the ball is

cut off from the subsoil and the platform, with the tree,

loaded upon a truck.
In planting, the hammock is reversed and holds the

ball, while the platform is pulled out by the windlass,
leaving the tree in the hole. By this method, trees 20-40
feet high and 6-12 inches in diameter may be moved.
Trees grown in fertile clay loam are best for trans-

planting, but with care the canvas will hold balls of
sand or gravel. Root-pruning, one or more years pre-

^^^^.

2549. Diagram to illustrate the operations in the removal of a large tree for transplanting.
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vioiis to moving, all or part way around the tree at a
diameter less tlaan the size of the ball to be moved, is

beneiicial. With very large balls, freezing aids in keep-
ing the soil solid, although it destroys the fine roots
outside the ball.

Evergreens may be moved any month in the year. In
June and .July, the new growth is likely to wilt more
than in August, after it has hardened. It is well to pro-
tect from deep freezing and drying winds in winter.

Henry Hicks.
Another View oS Transplanting Large Trees. — The

modern demand for immediate effect in landscape work
has been met by the successful transplanting of large
trees. The method employed about Chicago differs

somewhat from that in vogue in the east. This is due
to a considerable degree to the condition of the soil in

which the trees are found.

near the apex. The fruit is about % in. across and has
4 spinescent angles. It is roasted and eaten in some
parts of Europe like the common chestnut. The Indian
species, T. bispinosa, is said to yield very large and
sweet nuts which are commonly sold in the East under
the name of Singhara Nut. The name Trapa is abbre-
viated from calcifrapa, which is the same as caltrops,
an instrument of war used to impede the progress of
mounted warriors. It had 4 spine-like projections, like
the fruit of the Water Caltrops.

Generic characters: fls. small, axillary, solitary,
short-peduncled : calyx 4-parted, the segments persist-
ent, sometimes spinescent; petals and stamens 4
ovary 2-loculed; ovules solitary, long, pendulous, af-
fixed to the septum: fr. top-shaped, leathery or some-
what bony, 1-loculed, 1-seeded. About 5 species, native
to the warmer parts of the eastern hemisphere.

2550. Diagram to show how and where the dig£lng is begun.

Select a shapely tree with well-balanced crown and
which has stood in the open so that all its branches are
equally thrifty. A bushy top is preferred that the
necessary amount of trimming can be done by thinning
out whole branches and not disturbing the terminal
shoots, thus preserving the original outline of the tree.

Crowded forest trees are too tall and it is difficult to

get the sap to carry to the top.

A light sandy soil often produces fibrous roots spread-
ing over a large area, but this generally slips off in

transplanting and, if frozen, cracks badly when the ball

is rolled. When resetting a tree, care must be taken to

sift in new soil between the fine hair-roots and get it in

direct contact with each rootlet, because if crowded to-

gether the roots are likely to rot. When practicable, it is

undoubtedly best to move the roots in their native soil.

A hard ball can be rolled at will and easily supports the
weight of the trunk, which otherwise would crush the
roots when I'oUed or haudled. The prevailing soil about
Chicago is two feet of rich black loam and a subsoil of

clay. This is ideal for giving plenty of fibrous roots

near the trunk, and a body to the ball of earth encasing
the roots, without waiting for the ground to freeze.

This allows a longer planting season and makes it easj^

to have loose soil to tamp around the tree.

After the tree has been dug loose, rock back and
forth, filling under it each time with soil, until the
whole ball is standing flush with the surface. It de-

pends upon the weiglit of the load what style of a

wagon is to be used. A hardwood tree of thirty inches
in diameter weighs, with proper ball, about fifteen tons.

This is the limit of practical construction for a low-hung
stone truck. Simply puU the tree over and rest it on the
high support over the rear axle and with block and
tackle roll the ball on the wagon. When at the desired
location roll off again, letting the ball rest on the ground
before dropping into the hole. A counter check should
be maintained to keep the tree always under control.

Straighten up and thoroughly tamp so as to anchor it

well and the work is complete. Wm. A. Peterson.

TEAPA (name explained below). Onagriicew. Trapa
jiatans, the Water Chestnut or Water Caltrops,
is an interesting plant for the aquarium. It has two
kinds of leaves. The submerged ones are root-like,

long, slender and feathery. The floating Ivs. form a
loose rosette. The leaf-stalks are swollen and spongy

natans, Linn. Water Chestnut. Water Caltrops.
Jesuit's Nut. Petiole of floating Ivs. 2-4 in. long,
nearly glabrous: blade rhombic-orbicular, dentate in

upper half, slightly villous along the nerves beneath:
fr. 4-spined, but the 2 lateral ones shorter. Eu., Orient.
Gn. 24, p. 557. G.C. IL 10:212. B.R. 3:259.

bispinosa, Roxb. Singhaka Nut. Petiole of floating
Ivs. 4-6 in. long, woolly: blade 2x3 in., slightly crenate
in the upper half, very villous beneath: fr. % in. thick,
with 2 of the spines sometimes absent. India, Ceylon.

W. M.

Trapa natans is one of the daintiest aquatics in

cultivation. It is perfectly hardy and very desirable for
aquaria, pools, ponds or tub culture. Its beautifully
mottled or variegated foliage is very attractive. The
flowers are white, small and inconspicuous. The fruits

are very large in comparison with the flowers and leaves,

but they are hidden beneath the foliage until they
ripen, when they drop off. They are good to eat raw,
lilie chestnuts, and are sweeter and more palatable
before the shell becomes hard. Tlie nut is not likely to

become of commercial importance in America. The
seeds drop from the plant and remain in the pond all

winter. -ypji. Tricker.

TKAXJTVETTfiKIA (Trautvetter, aRussian botanist).

JRiutnnctdticew. A genus of but two species of North
America and eastern Asia. Tall, erect, perenni.il herbs:
Ivs. broad, palmatelylobed: fls. white, small, coryrabose-

l^aniculate; sepals 3 to 5. caducous; petals none; carpels

many, forming 1-seeded akenes. Very hardy, thriving

in ordinary or rich soil. Propagated by division of

roots. Offered by dealers in native plants.

CaroIinSnsis, Vail. (Rt/drdsfis Carolinhisis, Walt.
T. pahnuta, Fisch. & Mey.). Stems 2-3 feet high: Ivs.

alteruiite, reticulated, radical ones very large, with
lobes much toothed and cut. July. Pa., south and west.

B.M. 1630 (as Cimicifufja palmaia)

.

grdndis, Nutt. {Acnea paJm&ia, Hook. A. grdndis,

Dietr.). Much like the above species. Lvs. membran-
aceous, more deeply lobed, often to the base, thin,

sparsely hairy beneath along the ribs ; reticulations less

distinct: styles longer and somewhat curled. Wash.,
Idaho, Brit." Col. e. C. Davis.

TRAVELER'S JOY. Clematis vitaWa.
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TRAVELER'S TREE. See MavenaUi.

TEEAStTEE VINE. Name proposed by J. L. Chikls

for Eidalgoa Wercldei or Childsia Wercklci.

TEEE. Candelabrum, or Cbandelier T., PavdanuK
Cititdelabnint.

TEEE OF HEAVEN. See AUantlni.'i.

TREES. Plate XLIV. Pigs. 2551-2566. Wbat Is a

tree ? is a question to which it is not easy to give a

short and well-deflued answer. The same species may
assume a tree-lilie habit or remain shrubby, according

to the climatic conditions, soil and other circumstances.

Usually a tree is defined as a woody plant rising from

more. The Sequoias are of more ma.i'estic and gigantic
appearance than the Eucalyptus on account of its mas-
sive trunlt (see Sequoia, p. 1660). Psmdotsurja Doucjlasi
and Pinus Lamhurtiana occasionally attain 300 feet. A
number of other conifers, chiefly American, grow to a
lieight of 150 to 300 feet. Some deciduous trees, as Pla-
tanns occidentalis, several species of oak and Lirioden-
dron Tuliplfera exceed 150 feet in height. The jequitiba
of Southern Brazil (Couratari legulis, one of the Myr-
taceaj) is also a gig.antic tree (see Bot. Gaz. 31, p. 352).
The greatest diameter has been observed in Castanea

vesca, of which a tree with a partly decayed trunli at
the foot of Mt. Etna in Sicily measures more than 60
feet in diameter. After this the greatest diameter ob-
served is in Taxodlwn mucronafum, about 40 feet,

and in Platanus orientalis about the same, in Sequoia

2551. A pasture elm.

the ground under normal conditions with a single stem
and attaining a certain height, fixed by some at 20, by
others at 15 feet, or even less. A more exact definition

has been given by B. E. Fernow: "Trees are woody
plants the seed of which has the inherent capacity of
producing naturally within their native limits one main
erect axis continuing to grow for a number of years
more vigorously than the lateral axes and the lower
branches dying off in time."
Trees are the most prominent feature of the vegetable

world and surpass all other organic beings in height,
magnitude and longevity. The greatest height known
has been reached by JSiicahjptus amygdalina of Aus-
tralia, of which trees have been observed that were 470
feet high. In length, but not in body and longevity,
even this tree is surpassed by some giant floating algse

said to attain the length of 900 feet, and by some climb-
ing palms of Java attaining, sometimes, 000 feet. Fol-
lowing Eucalyptus aynyqdalina is probably Sequoia
sempervirens, which attains 325 feet and occasionally

giganfea 35 feet, in Taxodium disticJium 30 feet, and
somewhat less in Adansonia digitata.

The age attributed to many of the tallest trees is

based more or less on speculation, and opinions often
differ widely. Drac(ena Draco is believed to reach 6,000
years of age, Adansonia digitata 5,000, Taxodium mu-
cronatmn and Platanus 4,000, Cupressus sempervirens
and Taxns baccata 3,000, Oastanea sativa, Quercus
peduncjilata , Seqiwia giganfea and Cedrtis Libani more
than 2,000 years.
Although the trees are the most conspicuous features

of the vegetable kingdom, they represent only a small
percentage of it as regards the number of species. In
the United States, where about 550 trees occur, they
represent only about 3J^ per cent of the whole phanero-
gamic flora, in Europe even less. As a rule, towards
the tropics the number of tree-like species increases,
towards the arctic regions it decreases. Remarkably rich
in trees is the flora of Japan, where the proportion of
trees to the whole phanerogamic flora is more than 10
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per cent, which percentage surpasses by far that of any
other country in tlie temperate regions.

Trees belong to many different natural orders, but of

the orders of monocotyledonous plants only a few con-
tain trees and none of them is hardy north. None of the
larger orders contains trees only, but there are some
which consist exclusively of woody plants and include a
large proportion of trees, as Conifers, CupuliferEe,

Salicacese, Juglandacese, Magnoliaceas, SapindacctB,
Elseagnacese, Urticacese, Hamamelidacese, Lauracese,
Anacardiacese, Ebenaceie., Styracacefe and others.

The uses of trees are manifold, and a country from
which the forests have been destroyed becomes almost
uninhabitable and worthless to mankind. The forests
furnish wood and timber, exercise beneficial influences
on the climate, act as regulators of the waterflow, pre-

self, the trees and shrubs do not need his perpetual
care and usually grow without his aid and interference.
To the landscape gardener a thorough knowledge of

trees is absolutely essential. He ought to know the or-
namental properties of the trees, their rate and mode of
growth, their peculiarities in regard to soil, situation
and climate. As the trees are, after the surface of the
ground, the most permanent element of the landscape,
they ought to be planted with careful deliberation as to
the intended artistic effect and their fitness to the soil

and climatic conditions, for mistakes in planting of
trees are afterwards not easily corrected and rarely
without injury to the original artistic design. The
available number r>f trees from which selection may be
made is large. There are in American and European
nurseries and gardens more than 600 species in cultiva-

./V'^-'a

2552. A group of old sugar maples, with Irregular and broken heads.

vent erosion and also the removal of soil by the wind.
Besides furnishing wood and timber, many trees yield
other products of great economic importance, especially
the numerous kinds bearing fruits. The esthetic value
also of the tree must not be vinderrated, though it can-
not be counted in money.
The science of trees and shrubs is dendrology. The

art of growing trees is arboriculture, of which sylvi-
culture is a branch and deals with the rearing and main-
taining of forests and the producing of wood crops.
Orchard culture is a l)ranch of arboriculture or of hor-
ticulture and deals with the cultivation of fruit trees;
it is usually included under pomology, which comprises
both the science and practice of fruit-growing. As or-

namental subjects, trees are more permanent, easier of
cultivation and cheaper in the long run than herbs. It

is curious to note how little attention the average gar-
dener who has the care of a park or garden gives
to the most prominent feature of his domain. He
usually knows fairly well the greenhouse plants and
his herbaceous perennials, which cost most in time
and money, but the trees and shrubs he often hardly
deigns to look at. This is apparently due to the fact
that after being once planted, and often not by liini-

tion which are hardy in the northern and middle states.

About 2i0 of them are American, almost 200 from eastern

Asia, about 100 from Europe and 70 from western and
central Asia. About 40 natural orders are represented,
of which the most important are the Coniferae, Cupu-
liferae, Salicaceae, Rosacese, Leguminosse, Juglandaceae,
Sapindaceje, Urticacese, Magnoliacese and Oleacea;. The
number of all the cultivated varieties and garden forms
is, of course, considerably larger than that of the botani-

cal species and may be estimated at about 3,000. Com-
paratively few horticultural varieties are found in

American nurseries as compared with European, but
this need not be regretted, as horticultural varieties are

mostly merely curious or monstrous forms. In plant-

ing, one must rely chiefly on the types and use the horti-

cultural varieties sparingly, for restfulness should be
the prevailing character of the masses and groups of

trees.

The fundamental purposes of trees in landscape
gardening are to furnish the great masses of foliage

which frame and divide and partly constitute the views
and Iaudscai>e pictures, to emphasize the elevations of

the ground, to vary the sky-line, to screen or block out

unsightly objects, to enhance the beauty of buildings.
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and to furn-isli shade and shelter. The enjoyment the

trees give by beautiful flowers, various foliage, splendid
autumnal tints, and oruameutal fruit is more incidental,

though of great value and worthy of careful considera-

tion. The trees should be selected for planting in ac-

cordance with the natural and intended character of the

scenery and not be taken indiscriminately because they
happen to be handy and easy to procure.

It is essential that the trees should be well adapted
to the climate and soil, and in this respect a careful
ohservation of the natural tree growth of the locality

will give many good hints. Other considerations are the
height the trees attain, the character of growth, color

and etfect of foliage, flowers and fruits, autumnal tints

and winter effects. Concerning the general rules which
govern the selection of trees for planting and which are

principally the same as in herbs and shrubs, much
other information may also be found in the articles on
Jjandscape Gardening, Park, Shrubbery and Herbs.

Selections of Trees for Special Purpoaes.—The follow-

ing lists include trees of proved hardiness and are not
intended to be complete but merely suggestive, and
chiefly for the northeastern states.

1. Trees with Showy Floweks.

A. blooming in early spring before or ivitli the

leaves .

Acer rubnim (lis. bloocl-red).
Amelanchier Canadensis (tls. white).
Cereis Canadensis (tis. rosy pink).
Cornus Horida (ds. wliite, also pink).
Cornns Mas (fls. yellow).
Magnolia Ynlan (fls. white).
Magnolia Soulangeana (fls. white to purple).
Prunus A\aum and other cherries (fls. whitej.
Prunus Americana and other plums (fls. white).
Prunus Davidiana (fls. pink, also white, tlie earliest

of all Prunus).
Prunus pendula (fls. pinkish, hranches pendulous).
Prunus Pseudocerasus (fls. white to pink).
Pyrus baccata and other species (fls. white to pink).
Salix (staminate plants with yellow catkins).

AA. Blooming late in spring after the leaves.

^seulus Hippoeastanum and other species (fls.

white or red),
Catalpa speeiosa (fls. white).
Cladrastis tinctoriji (fls. white).
Coruus Kousa (fls. white).
Crattegus (fls. white).
Prasinus Ornus (fls. white).
Laburnum (fls. yellow).
Magnolia hypoleuca (fls. white).
Pterostyras (fls. white).
Robinia (fls. white or light pink).
Syringa vulgaris (fls. white to purple).
Tamarix parviflora (pink).

AAA. Blooming in summer and autumn.

Aralia Chineusis and spinosa (fls. Aug. and Sept.).
Castiuiea Americana (fls. white; July).
Gordonia pubescens (fls. white; Sept., Oct.).
Koelreuteria paniculata (fls. 5'ellow; July, Aug.),
Oxydendrum arboreuin (fls. white; July. Aug.)
Rhus semiaL-ita (fls. white; Aug., Sept.).
"Robinia Neomexicana (fls. light pink; Aug.).
Sophora Japoniea (fls. white; Aug.).
Syringa Japonica (fls. white; Jnly).
Tamarix Galliea (fls. pink; Aug., Sept., if severely
cut back),

2. Teees -with Showy Pkuits.

Acer rubrum (fr. bright red in May and June),
Aihiuthus glandulosa var, erythroearpa (fr. red).
Cornus florida (fr, scarlet).
Crataegus coccinea and others (fr. scarlet or red).
Hippophiie rhamuoides (fr. yellow).
Ilex opaca (fr. red).
Magnolia hypoleuca (fr. scarlet).
Magnolia tripetala (fr. pink).
Pyrus baccata and alUed species (fr. yellow or scar-

let).

Rhus Cotiuus (ample feathery panicles).
Rhus typhina (fr. scarlet).
Sassafras officinalis (fr. dark blue with red stems).
Soi'bus Americana and Aucuparia (fr. red).
Taxus baccata (fr. scai-let).

3. Trees Valued for Foliage Efpeot.s. (See also

Section 5, Evergreens, below.)

A. With colored foliage.

Acer Negundo, var. argenteo - variegatum (the most
efl:ective oi' hardy variegated trees),

Acer Negundo, var. aureo marginatum (Ivs, yellow).
Acer palmatum, var. atropurpiu'eum (Ivs, purple).
Acer plat.'inoides. var, Reitenbachi (ivs. becoming
dark red in summer).

Acer platanoides, var. Schwedleri (Ivs, bright red in

spring).
Acer Pseudoplatanus Worleei (Ivs. yellowish).
Betula alba, var. purpurea (Ivs. purple).

Fagus sylvatica. var. purpurea (Ivs. pui-ple).

Popidns alba, var. nivea (Ivs. white beneath).
Populus deltoides, var. aurea (one of the best yellow-

leaved trees).
Quercus pedunculata, var. atropurpurea (Ivs. pur-

plish )

.

Quercus pedunculata, var. Concordia (Ivs. yellow-

ish),
Salix alba, var. argentea (Ivs. silvery white).
Tilia toraentosa (Ivs. white beneath).
Ulmus campestris, var. argenteo - variegata (Ivs

whitish)

.

AA. With large, bold foliage.

Acer iusigne.
Acer macrophyllum.
Aralia Chiuensis and spinosa.
Asimina triloba.

Catalpa speeiosa.
Magnolia macrophylla.
Magnolia tripetala.
Paulowuia imperialis.
Quercus dentata.

AAA. With small narroiv or finely cut foliage.

Acer palmatum. var. dissectum.
Acer platauoides, var. Loi'bergi.

Acer saccharinum, var. Wiei'i.

Alnus glutiuosa, var. imperialis.
Betula alba (eut-leaved).
Elseagmis augustifolia.
Fagus sylvatica, var. asplenifolia.
Gleditsehia triacautbos.
Gymnocladus Canadensis.
Hippophae rhamuoides.
Juglans regia, var. laciniata.
Quercus pedunculata, var. filicifolia.

Salix nigra.
Sambucus nigra, var. laciniata.
Tamarix Gallica, etc.

Tiixodimn distichum.

4-. Trees with Brilliant Autumnal Tints.

Acer nibmni (scarlet).

Acer saccharum (scarlet and orange).
Cornus florida (scarlet).
Cercidiphyllum (yellow and purple),
CratEegus (mostly scarlet and orange).
Fraxinus Americana (yellow or violet-pui-ple).

LiQuidambar (scarlet).

Liriodendron (bright yellow).
Nyssa sylvatica (scarlet).

Oxydendrum arboreum.
Quercus alba (vinous purple).
Quercus coccinea, palustris (scarlet).

Rhus (mostly scarlet).

Sassafras (orange and scarlet).

5. Evergreen Trees

A. Conifers (see also Vol. 1, p. 358).

Abies.
Chamsecyparis.
Juuiperus Virginiana.
Picea.
Piniis.

Pseudotsuga.
Thuya.
Tsuga.

AA. Broad-leaved evergreens (only Ilex opaca and
Rhododendron hardy north)

.

Ilex opaca.
Magnolia glauca (not fully evergreen as far north as

it is hardy).
Magnolia grandiflora,
Persea Carolinensis.
Prunus Caroliniana.
Prunus Lusitanica.
Quercus Virginiana.
Rhododendron maximum.
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6. Deciduous Trees Valued for Their Winter
Effects.

Acer Negundo (branches light green)

.

Acer Pennsylvamcum (striped bark).
Betiila nigra (tlaky reddish brown bark).
Betiila papyracea (smooth, silvei-y white bark).
Crat^gns viridis (red fruit).

Fagus syivatica (keeps its dead leaves).
Gleditsehia (large, flat pods).
Hippophae rhamnoides (yellow berries).
Liqiiidambar {corky branches).
Pyiiis pi-nnifolia (scarlet or yellow fmit).
Quereus alba, pedunculata and tinetoria (keep their

leaves).
Quercus macrocarpa (corky branches).
Rhus typhina (scarlet fruit).

Salix vitelliua (yellow branches).
Sorbus Americana and Aucuparia (scarlet fniit).

7. Very Tall Trees.

Grleditschia triacanthos.
Juglans nigra.
Liriodendron Tulipifera.
Picea excelsa.
Pinus iStrobus.
Platanus occidentalis.
Populus balsamifera.
Populus deltoides.
Quercus macrocarpa.
Querciis palustris.
Querciis rubra.
Quercus velutina.
Tasodium distichum.
Ulmus Americana.

8i Columnar or Narrow Pyramidal Trees.

Abies (most species).
Acer nigrum, var. monumentale.
Betula alba, var. tastigiata.

Carpinus Betulus, var. fastigiata.

Chamsecyparis Lawsoniana.
Chamjecyparis Nutkaensis.
Juniperus communis, var. Sueeica.
Juniperus Virginiana (especially var. pyramidalis).
Liriodeudron Tulipifera, var. pyramidalis.
Picea (most species).

Populus alba, var. Bolleaua.
Populus nigi'a, var. Italica.

Quercus pedunculata, var. pyramidalis.
Tasodium distichum (especially var. imbricarium).
Taxus baccata, var. fastigiata.

Thuya.
Ulmus campestris, var. monumentalis.
Ulmus scabra, var. fastigiata.

9. Weeping Trees.

Acer saccharinum, var. Wiei'i.

Betula alba, var. pendula.
Ij'agus syivatica, var. pendula.
Fraxinus excelsior, var. pendula.
Fraxinus parvifolia, var. pendula.
Prunus pendula.
Prumis serotina, var. pendula.
Quercus pedunculata, var. Dauvessei.
Salix vitellina, var. pendula.
Salix Babylonica.
Salix blanda.
Sorbus Aucuparia, var. pendula.
Tilia petiolaris.

Ulmus scabra, var. pendula.

10. City Trees (See also No. 11).

Ailanthus glandulosa (pistillate tree).

Carpinus.
Cratffigus Oxyacantha.
Fraxinus Americana.
Fraxiuus excelsior.

Ginkgo biloba.
Gleditsehia triacanthos.
Platanus orientalis.

Populus deltoides.
Populus nigra, var. Italica.

(often attacked by
borers).

Prunus serotina.
Robina Pseudacacia (often attacked by borers).

Sophora Japonica.
Ulraus Americana.
Ulmus campestris.
Tilia ulmifolia.

11. Shade and Avenue Trees.

Besides the trees enumerated under city trees, No. 10 (which
are to be recommended as street trees in the cities), the fol-
lowing trees are good avenue subjects:

Acer platanoides.
Acer rubiTim.
Acer saccharinum.
Acer sacchanim.
^sculus carnea.
.^scuhis Hippocastanum.
Catalpa speciosa.
Celtis occidentalis.
Fagus fermginea and P. syivatica.
Liquidambar styraciflua.
Liriodendron Tulipifera.
Quercus alba.
Quercus coccinea.
Quercus imbricaria.
Quercus palustris.
Quercus Phellos.
Quercus rubra.
Tilia Americana.
Tilia dasystyla.
Tilia ulmifolia.

12. Trees foe Seaside Planting.

Ailanthus glandulosa.
Cratiegus Oxyacantha.
Elseagnus augustifolia.
Hippophae i-hamnoides.
Juniperus Vii'giniana.
Picea alba.

Pinus Laricio.
Pinus rigida.

Pinus sylvestris.

Populus deltoides, var. Carolinensis.
Populus tremnloides.
Quercus rubra.
Salix alba.

Salis Caprea.
Sassafras officinale.

Tamarix.

18. Trees for Dry Situations and Dry Climates.

Acer eampestre.
Acer Ginnala.
Alnus rugosa.
Betula alba.
Cornus Mas.
Klpeagnus angustifolia.
Fraxinus piibescens.
Phellodendron Amurense.
Pinus divaricata.
Pinus rigida.

Pinus sylvestris.

Quercus coccinea.
Quercus rubra.
Quercus Prinus.
Quercus velutina.
Ulmus effusa.

U. Trees for Wet Soil.

Acer iTibrum.
Acer saccharinum.
Almus glutinosa.
Almus maritima.
Betula alba.

Betula nigra.
Chamsecyparis sphseroidea.
Hicoria laciniosa.

Nyssa syivatica.

Picea alba.
Picea nigra.
Pinus rigida.
Populus (most species).

Quercus alba.

Quercus bicolor.

Qiiercus palustris.
Quercus Phellos.
Salix (most species).

Taxodium distichum. Alfred Rehdek.

Ornamental Trees ior the Middle Southern States.

I. Deciduous Trees. Acer sacclidriiuiui {A.dasycar-
pum) and A. Negiiudo, the latter estenyivel}' used for

street planting. — JBroiissonetia papyrifera, formerly-

planted along streets, but objectionable because of the

many suckers which they produce, as is also B. Kazinoki.
— Oereis Canadensis. Valuable as an early spring-flow-

eving tree. — Celtis Bungeana. One of the most distinct

trees: an excellent shade tree. — Caia^^a. Seldom planted
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soiitli as an oniiiraontal tree, because of the repeated at-

tacks of caterpillars. The latter are frequently used for

fish bait. — OUidrastis tinctoria. Very desirable as a flow-

ering lawn tree. — t'oriKts florida. The white-flowering
species is among the most attractive of our early spring-

blooming trees and is largely used in landscape work.
The pink- and red-flowering forms are exceedingly
beautiful. — Crrttef/«.s. Taking into account the various
shapes, the foliage and the bright colored fruit in fall

and winter, the best are: G. cantata or Washington
Thorn, G. arborescens, 0. spatlmluta and G. cestivatls

or Apple Haw. — CIdtopsis satlgiia, known as G. linearis,

is one of the best for dry .soils. The typical species pro-

duces lilac-colored flowers, but several forms have lately

been produced with flowers ranging from light lilac to

lilac-purple with yellow stripes inside. A pure white-

flowering form is very striking but is of more dwarf
habit. — />ios;;;/ros Vii-yiniantt. Sometimes planted for

shade or for its fruit. Adapts itself to nearly all soils.

There are many forms varying both in the foliage and
size and shape of fruit.— i''a,</(is ferriigiuea is frequently
used for street planting in sandy soils. The red-leaved
forms of the European species are of little value south,

the purple tint of the foliage fading to a dull green at

the approacli of warm weather.— i^rn.ri»it(S acuminata
and F, j^^ibescens. Both thrive best in rich soils and are

very desirable for street planting, being seldom attacked

by insects.— G/*'*A*f/o or Salisburia is sometimes used
for avenues and street planting where a rigid pyramidal
tree is required. The foliage is one of its attractions,

being shaped like the IMaidenhair fern. — GleditscJiia

triacantlios. The fertile tree is sometimes planted for

its large falcate pods, which are relished by many for

the saccharine acidulated pulp. The finely pinnate foli-

age is very ornamental. — Hatesia tetraptera. In the
middle sections of the South and in rich, dry soils it

grows to a small tree, but in the mountain districts in

rich soils along the water-courses, trees 40 to 50 feet

high are frequently found. Valuable for landscape
planting. -ifjcorja or Carya. The pecan is the best
southern nut tree and is very largely planted for its

nuts. It is often planted in avenues for its beauty.—
Hicoria myristicwtorm is is scarce, but its foliage is more
attractive than that of any other species. — ffoi'eMm
duleis. The foliage and the fleshy red peduncles in

autumn make it an excellent shade and ornamental
tree. — Idesia polijcarpa.. A handsome tree when grow^i
in partial shade; the iDark blisters in full sun.— Jug-
lans. J. nigra is one of the most valuable ornamental

period during February. /. Sieholdiana is a very orna-
mental tree and very productive at an early age. J.
ciiwr&a is suited only to the mountain regions of the
South. — Kccirenteria paniculata,. Very desirable for its

pinnate foliage and panicles of yellow flowers, which

2553. A pasture maple, in autumn, sho\wing

the strong framework.

and economic trees and is extensively planted for
avenues. The Persian or English walnut and its many
forms are being more largely planted than of old, but
are often injured by late spring frosts following a warm

'M

m

2554. A tree growing in the open, with iuU rounded head.

are succeeded by bladder-like tvuits. — Jjar/erstrceinia
Indica. The Crape Myrtle is one of the most character-
istic features of southern homes. It has become almost
naturalized south. If trained to a single stem it will
form a tree 25 to 30 feet high: otherwise it affects the
bush form. It is conspicuous for its shining brown baric

and the profusion of its beautifully crimped and fringed
flowers, which are produced from April until August.
The colors vary from a pale to a dark pink, purplish
red, pure white and glowing crimson. No other flower-
ing tree can surpass it in beauty, and by a judicious
selection of the various colored flowers a grand effect

is produced in landscape -^-ovk.. — Liriodendron Tulipif-
era. One of the most valuable and rapid-growing shade
and ornamental trees; thrives best in rich soil. Trees
taken from woods transplant badly. They should be
grown in nursery and occasionally transplanted until
.sufficiently large for using in street planting. — //?(/?(«?-

ambar. A most symmetrical shaped tree; adapts itself

to all soil; valuable for street planting. Some trees as-

sume a deep piirple or crimson tint in the foliage dur-
ing autumn, others a golden yellow. ~3fagnolia. Of the
native deciduous species, M, acuminata is the most
desirable for street and avenue planting. All the spe-
cies are voracious feeders and thrive best in rich soils.

M. 7nacropJiyUa , or Umbrella Magnolia, seldom grows
beyond 25 feet, but is conspicuous for the length and
size of its leaves. This tree is called Umbrella Tree
south, whereas this name applies to M. iripeiala at the
North. M. Fraseri, Ear-leaved Magnolia or Wahoo of
the western North Cai-olina mountaineers, is also a very
ornamental tree. M. tripetala is objectionable in gar-
dens owing to the unpleasaiit odor of its flowers. Few
Chinese species, with the exception of M. hypoleuca,
attain the size of a tree. 3f, Yulun and M. Soulange-
ana can be trained to a single stem and made to attain

a height of 15 feet. All the other varieties may be
classed as shrubs. The flowers are often injured by
late spring fronts.— Melia Asedarach (Pride of India,
Chinaberry). Almost naturalized south. It is of very
rapid growth and begins to flower at an early stage.
The flowers are delightfully fragrant with the perfume
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of the lilac. Extensively planted for shade trees. The
ixmbrella form, known as Texas Umbrella, assumes a
dense, spreading head with drooping foliage. It is of
unique appearance and can be used with great effect

in landscape work.

—

Morns. M. rubra is frequently
planted for shade; it is valuable for its wood, which is

of great durability for posts. M. alba is naturalized
in many sections. A form of M. rubra discovered in
middle Georgia some years ago and called Stubbs
from the discoverer, produces enormous crops of large,
rich vinous fruit. This and the Hicks and Multicaulis
(latter of Chinese type) are often planted for feeding
poultry and hogs. They should not be planted near
dwellings, owing to the dropping of the fruit. — iVi/s.sn

si/lvatica. Only desirable in landscape work for the
brilliant red tint of its autumn ioliei.ge.. — Oxydendruni

X
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2555. Apple, one of our most picturesque trees.

arhore^im. Desirable for its flowers and highly colored
autumu ioMix^Q. — Parkinsonia acxtleata. Retoma or

Horse bean of southern Texas. A small tree with green
bark, feathery foliage and yellow flowers. Valuable for
shrubberies. — Prt)(/(5»'7iia imperialis. Rapid-growing.
Almost naturalized in some sections of the South. The
foliage in young trees is very large. Flowers pale violet,

very fragrant, in long panicles; they open before the
leaves appear. — P^oc/i. There are many ornamental
varieties which are exceedingly handsome while in
bloom, especially the double-flowering crimson, white
and pink; others are desirable for their peculiar growth,
a*^ Pyramidalis, which is as erect as a Lombardy poplar.
Weeping, willow-leaved and golden-leaved varieties are
interesting. — Pnoms. Hortulana or Chicasaw plums
are sometimes planted for ornament, though commonly
for fruit. P. Virginiana is abundant everywhere but
not valued owing to being usually infested with tent
caterpillars. Pruiivs Pissardi is tlie best purple-leaved
tree for the South, as it retains its color during sum-
mer.— Pinc/cneyft pubens. This very ornamental small
tree is seldom seen under cultivation, as it grows natur-
ally in wet and boggy soils. — Pyrj/s coroiiaria. The
crab apple, a small tree with very fragrant flowers in
spring, is excellent for shrubberies. — P7«/ffj??/s ocei-

denfalis. One of the most desirable trees for street
planting. — Pnpn7?r.s. The variety which is of greatest
value for street planting is P. deltoides or mono lifera,

commonly known south as cottonwood. It is of rapid
growth and grows in nearly all soils that are not too
arid. All southern nurserymen catalogue the Carolina
Poplar, but the stock is not always true to name.—
Pterocarya fraxinifolla, or Caucasian Wing- fruited
Walnut, is a very rapid-growing tree, with spreading
branches and pinnate foliage. Very ornamental when
covered with pendulous racemes of small winged nuts,
which, however, are of no economic value. — ^?(ercMS.
Nearly all the species of the middle and eastern states
are found more or less abundant in the middle South,
but the most valuable purely southern species are as
follows: Q. PJieUos, or Willow Oak, with lanceolate
leaves; Q. aquatica, or Water Oak, with leaves almost
perennial, oblong and obtusely lobed. Both are largely
planted for streets and shade, as they grow very rapidly
and in almost any soil. Q. falcata, Q. laurifolia, Q.
Phellos and ().iU"((/iZeH6er(7i are desirable. Q. Virginiana,
or Live Oak, is a very large tree, seldom exceeding 50
feet in height but covering a large circumference. It is

native along the seacoast and adapts itself to inland
sections, where it does not attain the great size of the
coast region. There is no southern tree, except Mag-
nolia rjrandiflora, that is more admired, especially when
planted in avenues. — iSa/?i»(Z».s marginatus. The glo-

bose yellow berries are z*etained during winter. Berries
when boiled produce a saponaceous fluid.

—

Stillingia
seblfera. Naturalized on the coast of Georgia and South
Carolina. The acuminate rhomboidal leaves give the
tree a unique appearance. Requires rich soil and is

valuable in landscape work. — >S?//h/>^ocos Hncioria. Not
common. Could be available for shrubberies. — TiHo
pubescens. A large tree occasionally found in rich soils

along the seacoast. Differs little in general from T.
Americana, but seems to be better suited to the middle
South. Very desirable for street planting or shade.—
Toxylon, or Madura, is naturalized in many sections of
the middle South. Grows to a height of 30 feet and the
fertile trees are very ornamental when laden with their
large, globular frnit. The wood is very lasting when
used for posts and takes a beautiful -polish. — Ulmus
Americana is x^erhaps more largely planted for streets
and avenues than any other deciduous tree.— VihU7-inim
prtinifolium. (Black Haw or Possum Haw). In very rich

soils sometimes attains a height of 15 to 20 feet. The
dark blue berries are retained during winter. Desirable
for shrubberies.

II. Broad-Leaved Evergreen Trees. Camellia
JapOH.ica. Although these magnificent plants are usu-
ally seen in bush form, they can be trained to single

stems and attain a height of 20 or more f'^et in the coast
region, where they have found a congenial soil and cli-

mate. The typical single red variety, a tree of which is

growing at Charleston, S. C, and planted in 1808, being
tiie first introduced, is now upwards of 20 feet high.
The double-flowering sorts, while usually of vigorous
growth, do not attain the size of the single red. — C'i»im-

monuim Camphora. In southern Louisiana and middle
Florida trees grow to a height of 50 feet; in the middle
South they affect the bush form or when trained to

single stems seldom exceed 15 to 20 feet. For the ex-

treme South it is recommended for street planting.—
CyrilJa racemiflora. Specimens are occasionally found
on shady banks of streams, where the soil is very rich,

that will grow 20 feet high, but the tree form must
be secured by pruning. The foliage assumes a bright
red or bronze tint in v^mtev. — Eriobotrtja Japonica.
Flowers produced in January, and if not frost-killed are

followed by a golden yellow plum-like fruit of good
flavor. Reaches a height of 20 or more feet in the coast

heU. — Gordonia Lasianflms. A statelytree found only

in shallow swamps or turfy soils. The roots spread al-

most entirely near or upon the surface of the ground,
which makes it difficult to transplant trees taken from
the woods. Trees grown from seed in pots are best for

planting, but a rich moist soil is necessary to their

growth. — 7/f'x. I. opaca and /. DaJioon are among the

most valuable evergreen trees, the former being the

best where a large tree is desired. Specimens taken

from the woods should not exceed one foot in height, as

larger sizes almost always fail in transplanting.—
Lignstrnm. L. Japonimm often forms a tree 25 feet

high. Berries blue-black, retained during winter.—
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Magnolia. M. (imudiflora is justly considered tlie

glory of southern broad-loaved evergreen trees. There
are many forms, based on the size and shape of the

leaves and the flowers. The superb white flowers, which
are seen from May until August and occasionally upon
some trees as late as October, vary from i to 12 inches
in diameter. Thrives as far north as Washington, D. C.
Af. glauca has white flowers 2 to 3 inches in diameter
and delightfully fragrant. — Os)fta«Wi«s fragrans, var.

ruber and O, Aqitifoliuin, var. ilit^ifolUis^ can be trained
to single stem. The flowers of the first are delicately

fragrant an<l produced twice
a year. — Persca Caroli-
nensis. Planted for shade
in rich soils in the coast
belt. — Pliofinia serrulata,
or Chinese Evergreen
Thorn, has white flowers and
dark red autumn foliage.—
Prnnus G a ro linens is .

Known south as Carolina
Cherry, Carolina Laurel,
Mock Orange, etc. One of
the most ornamental south-
ern treeA,— Quercus Subcr.
Acorns were distributed by
the U. S. Patent Office in
1860 and many large trees
are now found in several
sections of the South, where
they have fruited. Some
small plantations are made
for the purpose of produc-
ing cork. It grows well in

comparatively poor and
stony soils. — Sabal Pal-
7netfo is now freely used for
street and avenue planting
on the coast. It is conspic-
uous for its tropical appear-
ance. It is not successful
further than 40 miles from
the seashore.

III. Conifers or Nar-
row - LEAVED Evergreens.
— Abies. Of this section few
specimens are found below
the Piedmont region. Oc-
casionally the Norway
spruce grows to a moderate
size.— Cedrus Deodara. An
admirable tree and of rapid
growth, 40 to 50 feet. C.
Atlantica. 25 to 30 feet.
— Cunninghamia Sine-nsis.
Foliage resembles an Arau-
carm.~ Cupressus. C.sem-
pervirens has many forms, from the compact, spiral or
shaft-like shape to more spreading habit. C.LHsitanica
or Cypress of Goa, has numerous forms with foliage of an
ashy green and pendulous branches, to others of a more
dark tintand rigid form. Of Chamtecyparis Lawsoniana
there are endless forms, from a compact, erect habit
and vivid green foliage to those of open or pendulous
shape and with glaucous or golden foliage. C. funebris
has varied less in its seedlings. — J"!()uperHS. The
Irish Juniper is of fine pyramidal form, and reaches a
height of 15 feet. J. excelsa, Chinensis and ilmrifera
differ in the tint of their foliage and are all of tall growth.
— Libocedrus decurrens. The California arbor-vit83,
with its graceful feathery foliage and conical shape, is

one of the most ornamental of conifers. — Piinis. Pew
of the exotic species are suitable to the South. Pinns
excelsa, or Bhotan Pine, is undoubtedly the best adapted
to the middle South of all kinds. — JRetinispora is a
valuable group of Japanese Cypress, but with the ex-
ception of i2. obtitsa, Fullerii, phiviosa and squarrosa,
Veifchii, all are of dwarf hs.hit. — Thuya. The Asiatic
section is better adapted to the middle South than the
American species. Of the former the best forms are
known to nurseries as Biota pyramidalis and var.
aitrea, reaching a height of 15 to 18 feet. P. Japonica,
var. fiUformis (Thuya orientalis) is a remarkable va-

116

rietj', with thread-like foliage and compact habit to 10
to 12 feet.

In the foregoing list of Conifer® no mention is made
of species or varieties of low or shrub-like growth, such
as Podocarpus, Cephalotaxus, Thuyopsis, and Sciado-
pitys, of which there are many good specimens in
various parts of the south. Araucarias are also
omitted, owing to their liability of failure from ex-
treme heat or other unfavorable climatic conditions.
This applies also to Sequoia, and Frenelas (properly
Callitris) ; these frequently make an extraordinarily

2556. Picturesque old apple trees.

rapid growth until late in autumn, and are often injured
by a cold wave early in winter. p. j. Berckmans.

Trees on the Great Plains.—The Plains are not abso-
lutely treeless, as strangers often suppose, but the whole
vast area is dotted here and there with small groves, or
narrow belts which fringe the borders of the streams.
The number of native species, however, is much
smaller than in the rich tree flora of the northeastern
United States. The number of species cultivated for

shade and ornament, for a long time, at least, must be
relatively small owing to climatic and other causes. In
general the people of the Plains are necessarily more
interested at present in planting trees for profit than
for pleasure, but in the older parts are already to be
found many flue public parks and private grounds. To
a large extent, however, their point of view is that of

forestry ratlier than horticulture.

In studying the forest trees of the Great Plains of
central North America we find that most of the species
have migrated out upon the Plains from the great for-

est body of the Mississippi valley. These trees found
their way upon the Plains by way of the forests which
border the Missouri river and its tributaries. As we
pass down the river, along the eastern edge of the
Plains, the forest belt becomes larger and larger, until
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It eventually merges into the great body of forest trees
lying on the easterly side of the Mississippi valley.
The principal trees which have come upon the Plains by
this route are the common red cedar, papaw, half a
dozen willows, one Cottonwood, basswood, two or three
elms, hackberry, mulberry, three ashes, wild apple,
four species of hawthorns, Juneberry, wild cherry,
choke cherry, wild plum, coffee bean, lioney locust, red-
bud, sycamore, two species of buckthorns, buckeye, one
maple, box-elder, sumach, two species of walnuts, five
or six hickories, nine or ten oaks, ironwood, blue beech,
and one birch. But ten species of trees have come from
the Rocky Mountain forests, and these have made much
less impression upon the forests of the Plains than
those which came from the eastern forests. In this list

are the bull-pine, the western red cedar, four species of
cottonwoods, the buffalo berry, a maple, and two birches.
Although the present forest area of the Plains is not

relatively great, it is large enough to be seriously con
sidered in regard to its preservation. There
is danger that with the habits acquired
by our people in the thickly wooded
portions of the United States
of cutting down forest trees
wherever fountl, much of
this small forest area
will be destroyed. It

is much easier to

preserve an area
of forest land
than to create it

anew. First,

all forest fire;

must be kept
down. Where
a mass of
woodland
adjoins the
open prairie,

fire - guards
should be
made so that
the fires will

not sweep into

the forest
growth. The
greatest d e

stroyer of the
forests of the
Plains in the past
has been fire, as it

swept over the
prairies into wood
land. Second, it is ah
solutely necessary to

keep out certain kinds of
stock. Swine, if herded in
large numbers, will inevitably
destroy the trees. They prevent the
growth of small trees, and eventu-
ally destroy those of larger growth.
Cattle, in large numbers, are equally destructive. In fact,

where the attempt is made to preserve uninjured the trees
in a forest it is necessary to keep out stock of all kinds,
excepting possibly during limited portions of the year.
Third, it is necessary to cut out the trees for use with
very great care. A forest should be a permanent crop,
and the cuttings should be so made that the forest as a
whole is not injured. Trees should be cut here and
there in such a way that the j^oung trees which are left

have an opportunity for growing into usable timber.
Care should be taken to encourage the tendency to

spreading which is so strong in nearly all parts of the
Plains. With a little care every present living forest
area may be made to extend itself spontaneously, or
nearly so. The forest should be effectually inclosed by
a fence placed at some distance from its outer border,
leaving a belt of unoccupied land between the trees and
the fence. This will grow up with weeds, and mingled
with these will be the seedling trees springing from the
seeds blown or carried from the forest area. In this
way the border of the forest will be gradually extended.
This can be helped by plowing up these inclosed belts

2557.
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of land, giving better opportunity for the starting of
seedling trees. With the weeds and little trees will
spring up low shrubs of various kinds. These need give
no trouble, for this is merely nature's way of taking
possession of the soil. Little if any cultivation need be
given to such a nursery belt, as the weeds which spring
up, while unsightly, will serve the useful purpose of
sheltering the little trees, and eventually the trees will
rise above, and choke them out. Grass, however, form-
ing a tough sod, is harmful to the little trees, far more
so than the ordinary weeds.
There are many places where actual planting must be

resorted to. In looking about for a site for the new for-
est plantation, we must remember that the best condi-
tions for tree growth are usually to be found near the
natural forests. Where there are natural forests the
planting should be around their borders, so as to extend
them in much the same way as indicated in the preced-
ing paragraph in regard to natural spreading. Where

there are no natural forests at all it is nec-
elect the more favorable
oi pla ting Since the nat-
toie t on tl e Plains oe-
ipj the le]-rcssions rather
than the hiU tops or the

s thi should give
a h nt as to wdiat
'en t do. Wher-
evei the land slopes
into a depression
one may find
tivorable condi-
ti ns for grow-
in g trees .

These depres-
s ons, gener-
ally called
lraws,"may

I e filled with
trees, and
^ hen once a

g owth of a
few acres is

sec ired it will
not be difficult

t extend the
foiest far up
tie hillside
lopes. On the

w estern portions
of the Plains simi-

lar pos tions should
be taken under the

iiio-at on ditches. In
the selection of trees

for the formation of for-

est areas we should also take
a hint from nature. The rule,

which is a very excellent one for
the plainsman to follow, is to plant
on his farm the kinds which he

finds in the nearest forest, and to give his planted trees
as nearly as possible the same conditions as those un-
der which they grew in the native forest. On the east
ern third of the Plains, the walnut, white oak, shell

bark hickory, white elm, red elm, hackberry, white ash.

wild cherry, catalpa and honey locust are recommended
for planting. On the extreme eastern portions border
ing the Missouri river, many more kinds can be planted,

but as we pass westward toward the borders of the
Sand Hill region the list grows smaller. On the cen-

tral Plains the list is reduced, and also somewhat
changed in species. The two elms may be planted, as

also the hackberry, the green ash in place of the white
ash, wild cherry, honey locust, and in many places the
bull-pine. On the western Plains, especially that por-

tion lying west of the main body of the Sand Hills,

and having an elevation above the sea of from 3,000 to

4,000 feet, the list is still smaller. The white elm is still

included, also the hackberry, the bull-pine, and in many
places the red cedar.
The trees mentioned are of the more durable and

profitable kinds. But on all parts of the Plains people

Avenue of live oaks in Audubon
Park. New Orleans.
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must often have quick-growing trees whicli soou pro-

duce fuel, but wliich have Utile, if any, value for other
purposes. In the eastern part of the Plains the bhick
willow, almond willow, common cottonwood, silver

maple, and box elder are useful trees for this purpose.
We should not condemn the use of these easily grown
soft-wooded trees. A forest is a crop, and there is no
reason why a farmer may not plant a more quickly
growing crop if he wishes, hut he should at the same
time plant the more enduring kinds given in the preced-
ing lists. On the central Plains the quickly-grown trees

may include the same willows and cottonwood and also

the box elder. The silver maple will not do well in the
greater part of this central region. On the western
Plains the list is essentially the same as for the ceutral
portion: namely, the willows, cottonwood, and the box
elder, to which may be added, here and there, one or
more of the western species of cottonwood.
Now for the horticultural point of view. About the

country homes the first trees are usually cottonwood,
silver maple and box elder, followed later by green ash
and white elm. Very commonly the red cedar is planted
with the first mentioned species, and often Scotch and
Austrian pines are soon added. It must be remembered
that the settler's house on the Plains stands in the
open instead of being hemmed in by forest trees, as in

the eastern portions of the American continent. The
settler's problem is to surround his house with trees,

not to clear the trees away. In towns and cities the
cottonwood, silver maple and box elder are generally
the pioneer trees, since they produce a shade sooner
than any others, and later these are gradually replaced
by green ash and white elm. Hackberry, black walnut
and buttonwood are occasionally planted with good
success. The species which are most largely used for
wind-breaks for orchards and other plantations are com-
mon cottonwood, willow (a variety of Salix alba), sil-

ver maple and box elder. The first mentioned, because
of its easy propagation, rapid growth and extreme har-
diness, is the favorite tree for this purpose. Where
landscape gardening is attempted, the Scotch and

2558. A tree group dominated by a leaning oak, which
is a remnant of the forest.

Austrian pines, Norway spruce and red cedar are gen-
erally used, and to these are often added one or more
species of the Rocky Mountain spruces. The most
generally used deciduous tree for this purpose is the

white elm (which here attains to a singular beauty of
form and foliage), to which are occasionally added bxir

oak, black walnut and Rnssian olive (Elroagnus), and
in proper situations, the white willow. The coniferous
trees of greatest value
for ornamental purposes
on the Plains are the
Austrian pine, Scotch
pine and red cedar. With
proper care these may
be grown on all parts
of the Plains where
water enough to main-
tain life may be ob-
tained. On the extreme
eastern border the Nor-
way' spruce and even the
balsam fir have proved
valuable. Among decid-
uous trees the white elm
holds first place, fol-

lowed by the hackberry
{which is not as much
planted as it deserves)
and the green ash.

C. E. BE.SSEV.

Trees Grown for Shade
and Ornament in Cali-
fornia. — The mild and
equable climate of Cali-
fornia allows a wide
range of available spe-
cies from which to se-

lect trees for shade, or-

nament and shelter. On
account of the long rainy
season, the low humid-
ity of the atmosphere,
and the relatively high
mean, and freedom from
low winter minima in

temperatures, the trees 2559.

which thrive best in mid-
dle California are those
indigenous to the arid and semi-arid warm-temperate
regions of the globe, e. g., southern Australia, the Medi-
terranean region, South Africa, northern Mexico and
Chile. Many trees of the temperate humid regions also
thrive in this state, particularly in the relatively humid
climate of the coast, and are offered by our nurserymen.
Several of the species mentioned in this list are not
described in this Cyclopedia, as they did not appear to
be in the general trade when the pages were written.

I. The Species Most Extensively Planted. — The
three following are the trees most frequently met with
as shade and ornamental trees in middle California:

1. Eucalyptus Globulus.
'J. Cupressns macrocarpa.
3. Pinus radiata.

The relative abundance of the succeeding species is

only approximately indicated by their sequence.

4. Robinia Pseudacacia, probably more widely distributed
and occurring in more remote and out-of-the-way
places th;m any other species (except, perhaps,
Eucalyptus Globulus). The seeds may have been
brought across the Plains by the earliest settlers at
the mines.

fi. Molia Azedarach.var. unibracnliformis.
n. Pliu'iiis Canarieusis.
7. Schinus MoUe.
8. Acacia melanoxylon.
9. Acacia mollissima.

10. Magnolia grandiflora.
11. Populus deltoides, var. Carolinensis.
12. Washingtonia robusta.
13. Cordyline australis and other species.
14. Araucaria Bidwillii.
15. Araucaria excelsa.
16. Grevillea robusta.
17. Juglans Californica and spp.
18. Ulmus raeemosa and spp.
19. Acer Negundo and var. Califomieum.
20. Salix Babyloniea.

Two types of conifers

-

pine and spruces.
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21. Eucalyptus robusta. 25. Pittosporum spp.
22. Eucalyptus viminalis. 26. Wasliinstonia fiJifera.

23. Eucalyptus rostrata. 27. Betula alba.
24. Acer saccharinum. 28. Cedrus Deodara.

II. Trees Being Most Extensively Pi^nted at the
Present Time. — The foliowing list, arranged in sequence
according to the actmil number of sales made during the
planting season of 1900-1901, is compiled from data
furnished by John Rock, of the California Nursery Com-
pany, at Niles. The percentages refer only to the
seventeen species here enumerated, and not to the total

number of trees sold by the nursery, which has a large
and varied assortment of species many of "which are
more suitable and more effective than those for which
there is, at present, the greatest demand.

Per cent.
1. Eucalyptus Globulus 35.24
2. Cupressus macrocarpa 26.43
3. Eucalyptus viminalis 15.00
4. Pinusradiata 4.07
5. Melia Azedaraeh, var, umbraculiformis 2.75
6. Phoenix Canarieusis (Fig. 25G5) 2.71
7. Acacia melanoxylon 2.20
8. Acacia moUissima 1.76
9. Robinia Pseudacacia 1.65

10. Magnolia granditlora 1.65
11. Acer saccharinum 1.43
12. Juglans Californiea 1.14
13. Acer Negundo, var. CalifornicTim 89
14. Populus deltoides Carolinensis 81
15. TJlmus Americana 81
16. Betula alba 81
17. Washingtonia filifera 65

100.00

III. Selections for Special Purposes.—The diver-
sity of choice, rendered possible by the extent of desira-
ble material that is available, makes it somewhat difficult

2560, Picturesque field pine, remnant of a forest.

to readily select the most suitable species for various
specific purposes. The following classified lists are
intended as suggestions to aid in making a suitable
selection; they are almost entirely restricted to species

offered in the Californian trade, and are intended to be
suggestive only, and not by any means complete. New
species and varieties are constantly being added to the
nursery stocks, some of which will be found particularly
well adapted to certain conditions of climate and soil,

and will doubtless replace others now in use.

...rii

'—^
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2561. Leaning tree in a clearine. showing its effort to

regain itself by producing upright branches.

1. For Subtropical Effect. — ThB,t there is in California
strong appreciation of subtropical effects in gardening
is shown by the great demand for draccenas and such
large-leaved plants as palms, magnolias, bananas and
rubber-trees. That the effect produced by the planting
of such trees so often fails to be satisfactory is largely

due to one or both of two causes,— either unsuitable
location of the specimens or choice and association of
unsuitable species. To prevent a repetition of the first-

named error, the prospective tree-planter is recom-
mended to consult the article on Landscape Gardening
in Volume II; and to avoid the second, a selection from
the following list is sugge.sted, with the addition of such
large-leaved herbaceous plants as cannas, colocasia,

cynaras, funkias, Gmuiera scabra, pampas grass, ver-
atrums, agaves, yuccas, aloes, Woodwardia radicans
and Rodgersia podophylla, together with such shrubby
plants as bamboos, giant reed, the choicer varieties of

castor-bean, Senecio grandifoJius, Polygonum Sacliali-

nense and P. Sieboldi.

A. Small Trees or Tall Shrubs.

Acanthopanax ricinifolium,
Aralia Chinensis,
Aralia Chinensis, var,
Mandshurica,

Aralia spinosa,
Amndinaria falcata,
Chaniierops humills,
Bicksonia antarctica,
Eriobotrya Japordca,

Erythea armata,
Fatsia Japonica,
Fatsia papyrifera,
Musa Ensete,
Prunus Laurocerasus,
Ricinus Cambodgensis,
Ricinus macropbyllus,
Ricinus sanguineus,
Ricinus Zanzibarensis,

AA. Larger Trees.

Catalpa bignonioides,
Oatalpa ovata,
Catalpa speciosa,
Cordyline australis,

Cordyline Banksii,
Cordyline indivisa,

Cordyline stricta,

Coi-ynocarpus Iseviga,

Erythea edulis.
Eucalyptus calophylla,
Eucalyptus ficifolia,

Ficus Carica,
Ficus macrophylla,
Gymuocladus Canadensis.

Jubsea spectabilis,
Livistona australis.

Magnolia granditlora,
Paulownia imperialis,
Phoenix Canariensis,
Phoenix dactylifera,
Phoenix reclinata,

Phcenix sylvestris,

Phytolacca dioica,
Trachycarpxis excelsus,
Tristania conferta,
Washingtonia filifera,

Washingtonia robusta.

Eucalyptus Globulus can also be used effectively if

cut down periodically when the falcate leaves begin to

appear; it will continue to shoot up vigorously from the
same root for several years. Eucalyptus robusta is

useful for screen purposes if cut out before it becomes
straggling.
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2. Trees with Ornamental Floivers.—In making the
following groiiping, arranged according to relative

hardiness, it has been impossible to give precise in-

formation as to the exact degree of frost-tolerance of

tlie several species, as we can tind but meager published
data on the subject.

A. Susceptihle to light frost.

The following would probablv succumb to a tempera-
ture of 28° Fahr.

:

Eucalyptus palophylla,
Eucalyptus fieifoUn,,

Jacarauda ovalifolia.

AA. Susceptible to heavy frost.

The following are not likely to stand a temperature of
20° Falir. Some of them may succumb at 25° Fahr.,
particularly while young:

Acacia Baileyana, Bursaria spiiiosa,

Acacia cyauophylla, Eucalyptus coruuta,
Acacia elata. Eucalyptus eorymbosa,
Acacia t'aleata, Eucalyptus polyauthema,
Acacia longifolia, Eucalyptus sideroxylon, var.
Acacia mollissima, pallens,
Acacia neriifolia, Hymenosporum flavum,
Acacia pendula, Pittosponim undulatum.
Acacia salicina, etc.

AAA. Harclij.

Acacia pycnautha, Magnolia Soulangeana,
.ffisculus caruea, Maguolia stellata,

^sculus Hippocastauum, Paulowuia imperialis,
Albizzia Julibrissin, Prunus Armeniaca fdouble-
Catalpa biguonioides. fld.).

Catalpa ovata, Prunus cerasifera, var. atro-
Catalpa speeiosa, purpurea,
Cercis Canadensis, Prunus Japonica,
Cercis Siliquastmm, Prunus Persica (white -fld.,

Cratgsgus mollis, double red -fld., dark-fld.,
Cratsegus monogyna ( vars. etc. )

,

Pauli, punicea, alba plena, Prunus spinosa (double-fld.),
etc.), Pyrus Halliaua,

Kcelreuteria paniculata, Pyrus loensislBecbtel'sdouble
Laburnum vulgare, crab),
Liriodendron Tulipifera, Robinia hispida,
Magnolia acuminata, Robinia Pseudacacia,
Magnolia grandiflora, Sophora Japonica,
Magnolia Kobus, Sorbus Aucuparia.

3. Trees with Colored Foliage.

A. Glaxicous.

B. Susceptihle to frost [20° Fahr. and perhaps less).

Acacia Baileyana,
Acacia dealbata,
Acacia glaueescens,
Acacia salicina,

Ei-ythea armata,

Eucalyptus polyantliema,
Eucalyptus Risdoni,
Eucalyptus sideroxylon, var.

pallens,
Leueadendron argenteum,

Eucalyptus Globulus (pollarded Phcenix daetylifera,
to produce suckers), Wasbingtonia Sonoi'se.

BB. Hardy.
Cedrus Atlantica, var. glauca, Picea pungens, var. glauca,
Oedrus Deodara, var. glauca. Sequoia sempervirens, var.
Picea pungens, var. coerulea, glauca.

AA. Purple or bronze.

B. Susceptible to S5° Fahr.

Bicinus Cambodgensis, Ricinus communis, var. Gib-
sonii.

BB. Hardy.
Acer platanoides, var. Reiten- Fagiis sylvatiea, var. purpurea

bachi, Riversi,
Acer platanoides, var. Scliwed- Pruuus cerasifera, var. atro-

leri, purpurea,
Betula alba,var. atropurpurea, Prunus Persica var.
Fagus sylvatica.var. purpurea,

4. Wide-spreading Trees for Shade, Mostly with
Rounded Outline. — It frequently happens that the
owner of a garden desires a wide-spreading tree in the
back or one corner of his domain, under which to
swing a hammock on a hot day; such trees are also
useful in the school yard, affording welcome shade in
which the children can eat their lunch.

A. Deciduous, all hardy.

B. Growth rapid or medium.
c. Suckers likely to he troublesome.

Populus alba, Ulmus Americana,
Robinia Pseudacacia, Ulmus racemosa.

cc. Suckers not troublesome.
D. Requiring a great deal of water.

Salix Babylouica.

DD. Requiring not much tvater.

Acer macropliyllum, Acer saccharinum,
Acer Neguudo, Acer saccharinum, var.
Acer Neguudo, var. Oaliforni- Wieri,
cum, Carya olivfieforniis,

Acer platanoides, Fraxinus Americana,
Acer ijlatanoides, var. Reiten- Fraxinus vehitina,

bachi, Quercus lobata,
Acer platanoides,var. Schwed- Quercus pedunculata,

leri, Ulmus campestris.
Acer Pseudo-platanus,

BB. Growtli somewhat slow.

Acer campestre, Platanus orientalis,
jEscuIus carnea, Quercus ooccinea.
jEsculus Hippoeastanum, Quercus Kelloggii,
Oarpinus Betulus, Quercus lobata,
Castanea sativa, Quercus macrocarpa.
Fagussylvatiea.var. purpurea, Quercus rubra,
Juglans Sieboldiana. Sophora Japonica,
Liriodendron Tiilipifera, Tilia Americana,
Melia Azedaraeh, var. um- Tilia Europsea,

braculiformis, Ulmus campestris.

AA. Fvergreen.
B. Growth rapid: trees susceptible to 25° Fahr
Acacia mollissima.

BB. Growth somewhat slow: trees hardy.
Arbutus Meuziesii, Pinus Pinea,
Ficus Cariea, Quercus agrifolia,

Olea Europ^a, Schinus Molle,

5. Ornamental Trees affording but Little Shade.
A. Outline oblong or nearly columnar.

B. Deciduous.
Popiilus nigra, var. Italica.

BB. Fvergreen.
Cupressus sempervirens,
Cupressus sempervirens, var. fastigiata,

Junii)erus communis, var. Hibernica,
Taxus baccata, var. fastigiata.

AA. Outline conical or spiral, usually poi^ited.

B. Oo7iiferce, ivith -inostly narrow leaves.

c. Decidiious: hardy.
Larix decidua,
Larix leptolepis.

Taxodium distichum.

cc. Evergreen.

D. Susceptihle to severe frost (probably about 20° Fahr.).
Agathis robtista, Arauearia Cunuinghamii,
Araucaria Bidwillii, Araueai-ia excelsa,
Arauearia Braziliaua, Araucaria imbricata.
Araucaria Cookii, Pinus Canariensis.

DD. Hardy.
Abies balsamea. Picea excelsa,
Abies Cephalonica. Picea nigra,var. Boumetti,
Abies concolor, Picea polita,

Abies nobilis, Picea pungens,
Abies Nordmanniana, Pinus Larieio, var. Austri-
Abies Pinsapo, aea,
Cedrus Atlantica, Pinus contorta,
Cedrus Deodara, Pinus Coulteri.
Cedrus Libani, Piuus densiflora,
Cephalotaxus drupacea, Pinus monophylla,
Cephalotaxus Portunei, Pinus Pinaster,
Cbamrecyparis Lawsoniana, Pinus radiata,
Cryptomeria Japonica, Pinus Sabiniana,
Cryptomeria Japonica, var. Pinus sylvestris,

elegans, Podocarpus Totara,
Cunningliamia Sinensis, Pseudotsuga Douglasii,
Cupressus Goveniana, Sciadopitys verticillata.

Cupressus macrocarpa, Sequoia gigantea,
Cupressus macrocarpa, var. Sequoia sempervirens,
Guadalupensis, Taxus baccata,

Libocedi-us Chilensis, Thuja gigantea,
Libocednis decurrens, Thuja orientalis.

Picea Ajanensis, Thujopsis dolabrata,
Picea alba, Torreya Californica,
Picea Eugelmanni, Torreya nucifera.

BE. Foliage broad.

c. Deciduous;
Betula alba.
Betula lenta,
Betula lutea,

Betula papyrifera,
Betula populifolia.

hardy.
Ginkgo biloba,
Quercus Cerris
Quercus nigra.
Sorbus Aucuparia.
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cc. Evergreen.
D. Susceptible to severe frost {probably 20° Falir. and

even less).

Cinnamomum Camphora,
Coryuocarpus l^vigatas,
Cryptocarya Miersii,

DD.

Acacia melanosylon,
Cerastis Lusitanica,
lies AauifoUum,
Lagmiaria Patersonii,

Grevillea robusta,
SterCTilia diversifolia,

Tristania conferta.

Hardy.

Laurus nobilis,
Pittosporum crassifolium,
Quereus Siiber,

Umbelliilaria Californica.

A. Outline more or less rounded, but trees not as
wide-spreading nor as shade-giving as in class 4.

B. Decidtious.

c. Susceptible to frost (25° Fahr.).

Phytolacca dioica.

CC. Hardy.
Jugians Californica,
Jnglans nigra,
Ktelreuteria pauieulata,
Paiilownia imperiaiis,
RobinJa Pseudaeacia.

^sculus glabra,
Praxinus Americana,
Praxinus excelsior,

Praxinus Ornus,
Gymnocladus Canadensis

BB. Evergreen.

C. Probably suscejitible to severe frost

less)

' Fahr.

Acacia eyanopbylla,
Alectryon excelsum,
Bursaria spiuosa,
Eucalyptus calophylla.
Eucalyptus cornuta,
Eucalyptus corymbosa,
Eucalyptus corynocalyx,

CC.

Acacia pycnantha,
Eucalyptus araygdalina,
Eucalyptus" Gunuii,
Eucalyptus leucoxylon,
Eucalyptus obliqua.
Eucalyptus rostrata,
Eucalyptus rudis,

Eucalyptus viminalis.

Eucalyptus fieifolia,

Eucalyptus Globulus,
Eucalyptus maculata, var.
citriodora.

Eucalyptus robusta,
Hymenosporum flavum,
Maytenus Boaria.

Hardy.
Jubsea spectabilis,
Pboenix Canariensis,
Phoenix reclinata,
Phcenix sylvestris,
Pittosporum eugenioides,
Pittosporum tenuifolium,
Pittosporum undulatum.

AAAA.
B.

Drooping trees.

Deciduous.

Acer saccharinum, var. Wieri
laciniatum,

Betula alba, var. pendula ele-

gaus,
Betula alba, var. pendula la-

ciniata,

Betula alba, var. pendula
Youngi,

Cratjegus monogyna, var. pen-
dula,

Fagiis sylvatic a,var. pendula,
Praxinus excelsior, var. aurea
pendula,

Praxinus excelsior, var. pen-
dula.

Jugians regia, var. pendula.
Laburnum \T-Ugare, var. pen-
dulum ,

BB. E\

Cupressus funebris.

Morus alba (Teas' Weeping).
Populus grandidentata, var.
pendula,

Prunus frutieosa.var. pendula,
Quereus lobata,
Salix Babylonica,
Salix Babylonica. var. Lickii,
Sophora Japonica peudula,
Sorbus Aucuparia, var. pen-
dula,

Tilia Americana, var. pendula,
Tilia Eiu'opjBa, var. pendula,
Ulmus Americana, var. pen-

dula,
Ulmus campestris, var. pen-

dula,
Ulmus glabra, var. pendula.
Ulmus montana, var. pendula.

vergreen.

Schinus MoUe.

.^X^^-'ft^^

^^^

^ -2^ J^

6. Trees for Streets, Avenues and Roadsides. — The
number of tree species suitable for street planting is

limited by the necessarily heavy restrictions, as to
height, spread, sewer-penetration and sidewalk-raising,
imposed by municipal street departments. In European

2562. Weeping elm. type of a grotesque horticultural variety,

Ulmus scabra var. horizontalis.

2563. Cordyline australis.

Often called Dracasna Palm. California.

cities the first-named objections are overcome by means
of frequent and systematic pruning to a uniform stand-
ard; where this necessity can be obviated by the selec-

tion of trees which naturally keep within the desired
bounds, the labor of maintaining them in a sightly con-
dition is minimized and the result much more pleasing.
For town streets not more than (JO feet in width, it is

important to have trees that will not give too much
shade and prevent the rapid drying of the roadway
after showers, nor be so tall nor wide-spreading as to

obstruct the view and shut out sunshine, rendering the
adjacent houses darii, cold and damp. On this account
trees with narrow or pyramidal outline are in many
cases preferable to those with M'ide -spreading habit,

and, generally speaking, deciduous trees are more suit-

able than evergreen, although at the time of losing
their leaves they make more litter. Exception may be
made in favor of such evergreen species as certain
palms and cordylines, some acacias and a few other
species mentioned below.

It is not wise to use trees of very rapid growth on
town streets; they soon become too large and require
frequent trimming, which is usually equivalent to muti-
lation, and are likely to interfere with sewers.

It cannot be said that sti-eet planting in California
towns has, in most cases, been satisfactory. In spite of
the miich larger variety of suitable material than is

available in most of the states, there are few examples
of good street-planting to be met with. In most of our
towns the eye is greeted with a few straggling trees, of

which perhaps not more than two are of one kind, re-

calling Professor Waugh's apt simile of "nine mon-
strously different buttons in a row down the front of a
Prince Albert coat." There are many pleasing exceptions,
however, although few are entix*ely satisfactory. The re-

peated attempts to improve the appearance of a town by
planting trees along the streets should be encouraged on
every occasion, and the object of this article is to render
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VXltg --^^
2564. Abies venusta. one of the California firs.

assistance by pointing out how some of the mistakes may
be avoided. The unsatisfactory results of street-plant-
ing, so often met with, can generally be traced to one
or all of three causes

:

1. Selection of unsuitable species.
2. The mixing of several species on the same block

and even in front of the same lot.

3. Crowding the trees.

This last-mentioned source of trouble is perhaps--the
cause of more failure than the first. When trees are

once growing, few persons have the heart to thin out
the specimens to the proper distance apart; finally a

newcomer, without personal feeling in the matter and
noting only that there is too much shade and too little

light, cuts down the whole row and a gap is left in what
may have been a fairly uniform block. Spreading
avenue trees of large size should not stand closer than
50 ft. apart; smaller trees, on narrower streets should
have 40 or at the very least 30 ft., unless they are slen-

der species such as cordylines or washingtonias, when
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20 ft. may be sufficient. As a rule, three small trees to

a 50-foot lot will be found ample, and the center one of

these three should be taken out when they begin to

meet at the sides; if the whole street is planted uni-

formly with the same species, and at this same dis-

tance, the result will be much more pleasing than if

four or five trees are planted in front of every house.

A. For city and town streets.

B. Smalt trees suitable for streets 60 ft. wide or less.

c. Deciduous,

D. Growth rapid or moderate.

Betula alba,
Betula lutea,
Betula papyrifera,
Betula popuUfolia,
Catalpa, bignonioides,
Catalpa ovata.
Catalpa speciosa,

Koelreuteria panieulata,
Melia Azedaraeh, var. um-
braeuliformis,

Paulownia imperialis,
Rhus typhina,
Sorbus Aucuparia.

DD. Growth slou-.

Ginkgo biloba.Crata3^s mollis,
Crataegus monogyna,

cc. Evergreen.

D. Growth rapid or moderate.

E. Palms and arborescent Liliacefr

CordyliueaustraUs( Fig. 2563), Livistona australis.

Cordyline Banksii,
Cordyline iudivisa,
Cordyline stricta,

Erytbea edulis,

. Evergreen trees other than jyalms and arhoreseent
LiJiacecE.

Traehyearpus excelsus,
Washingtonia filifera,

Washingtonia robusta.

Acacia Baileyana.
Acacia eyanophylla,
Acacia falcata.
Acacia lineata.

Acacia longifolia,

Acacia neriifolia,

Myoporum lietum,
Pittosporura eugenioides.
Pittosporum tenuit'olium,
Sterculia diversifolia.

DD. Growth slow.

Aleetryon excelsum,
Bursaria spinosa,
Cinnamomnm Caraphora,
Eucalyptus fieifolia,

Ilex Aquifolium,
Lagunaria Patersonii,

Ligustrum lucldum,
Magnolia grandiflora,
Maytenus Boaria,
Olea Europasa,
Pittosporum erassifolium,
Tristania conferta.

BB. Larger trees for streets, avenues and boulevards
SO to 100 ft. wide.

c. Deciduous.

D. Growth rapid or moderate.

Acer saccharinum, Platanus orientalis,
Fraxinus Americana, Quereus pedunculata,
Fraxiuus velutina, Robinia Pseudacacia,
Gymnoeladus Canadensis, Ulmus eampestris.
Hieoria Pecan,

Growth slow.DD.

Gleditsehia triaeanthos.
Liriodendron TuUpifera,
Sophora Japonica,

Tilia Americana,
Tilia Europaea.

CC. Evergreen.

D. Palms and bananas.

Erythea edulis,
Livistona australis,
Musa Ensete,

DD. Evergreen trees other

Acacia elata.

Acacia melanoxylon.
Acacia pycnantha,
Angopliora intermedia,
Angopbora subvehitina.
Eucalyptus amygdalina.var,

angustifolia.
Eucalyptus calophylla,
Eucalyptus corymbosa,

Traehyearpus excelsus,
Washingtonia filifera,

Washingtonia robusta.

than palms and bananas.

Eucalyptus fieifolia,

Eucalyptus polyanthema.
Eucalyptus rudis,
Eucalyptus sideroxylon,

var. pallens.
Fieus macropliylla,
Kynearpia laurifolia,
Tristania conferta.
Umbellularia Californica,

BBE. For avenues and boulevards ivithout sidewalks
or with ivide spaces between sidewalk and driveway

.

For this purpose almost any of the larger and more
ornamental species enumerated in the other lists maybe
selected. Spreading coniferous trees, with broad bases

(such as Sequoia gigantea, etc.) can often be used to
advantage, as well as the wide-spreading feather-palms
(Phcenix and Jubeea).

AA. For country roads.

B. Deciduous.

Acer campestre,
Acer raacrophyllum,
Acer Negundo,
Acer Negundo, var. Cali-

fornicum,
Acer platanoides,
Acer saccharinum,
^sculus carnea,
.^sculus Hippoeastanum,
Ginkgo biloba,
Hieoria Pecan,
Juglans Californica,
Juglans nigra.
Juglans Sieboldiana,

BB. El
Acacia melauoxylon.
Acacia mollissima.
Arbutus Menziesii,
Cinnamomum Camphora.
Cryptomevia Japonica,
Eucalyptus botryoides.
Eucalyptus calophylla.
Eucalyptus capitellata,

Eucalyptus eornuta,
Eucalyptus diversicolor,
Eucalyptus leucoxylon.
Eucalyptus rostrata (Fig.

2566),

Liriodendron TuUpifera,
Paulownia imperialis,
Phytolacca dioica,
Populus nigra,var. Italica,

Quereus lobata,
Quereus pedunculata,
Robinia Pseudacacia,
Sophora Japonica,
Taxodiura distichum,
Tilla Americana,
Tilia Europsea,
Ulmus Americana,
Ulmus eampestris,
Ulmus racemosa.

ergreen.

Eucalyptus rudis.
Eucalyptus viminalis,
Ficus macrophylla,
Olea Europrea,
Pinus radiata.
Quereus Snber,
Schinus Molle,
Sequoia gigantea.
Sequoia sempervirens,
Sterculia diversifolia,
Tristania conferta.
Umbellularia Californica,

7. Trees which have been tried hut have proved un-
satisfactory .—'Sphere are manj"" species which have failed

to give satisfaction in some localities because of local

peculiarities of climate or soil; there are some, also,

which have proven unsatisfactory on account of habit,

etc.; from among these may be mentioned:
Eucalyptus robusta, a species which is exceedingly

handsome as a young tree and has been extensively

planted along roadsides and streets in the warmer parts

of the state; when mature it becomes straggling and
exceedingly brittle, breaking up in an unsightly manner.

MSilai

2565. Phcenix Canariensis, one of the best palms for

outdoor planting, Berkeley, C;ilifornia.

Eucalyptus corynocalyx also becomes straggling and
tinsightly with age.

Sehinus Molle should be avoided in the Citrous belt,

as it is found to harbor and become a nursery for scale
insects. As a street tree it is also unsatisfactory, be-
coming too large and straggling and requires too much
pruning to keep it within bounds; its large surface
roots often break cement and asphalt sidewalks.
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Melia Azedarach, var. timhracaliformU , is found uu-
satisfactory in the immediate vicinity of the coast; as a
sidewalk tree it is exceedingly untidy when losing its

leaves, and is also much subject to scale insects.

Acacia melanoxt/lon is generally debarred from the
Citrous belt, as a breeder of scale; when mature it is

said to suffer quickly from the effects of drought. In
the moister climate of the immediate vicinity of the
coast, near San Francisco, however, it proves entirely
satisfactory.
Populns alha, Hohinia Pseudacacia and Ulmns

racemosa are exceedino;ly troublesome when used as
sidewalk trees on narrow streets; their surface roots
often break the cement
or asphalt sidewalks,
and the suckers come
up in the midst of
lawns several yards
away from the parent
tree.

-Ficus macrophylla
is another tree injuri-
ous to sidewalks.

JSucali/pftis Globu-
lus, and in fact almost
all species of the ge-
nus, are frequently
debarred by town ordi-
nance from growth
within 60 or even 70
feet of a sewer, on ac-

count of the remarka-
ble length and pene-
trating power of their
roots.

Pauloivnia imperi-
alls is sometimes ob-
jected to on account
of the somewhat un-
tidy appearance of the
persistent seed - pods,
which, require no little

labor if all are to be
removed after flower-
ing.

Grevillea robust a

has brittle wood and is

usually much broken in
heavy winds, but can
be used with satisfac-

tion if kept well ciit

back.
The species of Phoe-

nix and Jubsea should
be avoided on account
of their low, wide-
spreading habit, ex-
cept for avenues and
boulevards where there
is no sidewalk or where
there is from 20 to 30
feet space between
sidewalk and drive-
way.
Ailanthus gland u-

losa has a bad reputa-
tion on account of its

disagreeable odor, but as this is only found in the stami-
nate ti'ees, it can be avoided by planting the pistillate

(fruit-bearing) trees only.

8. Trees for Alkali Soils. — There are many places in

those parts of the state that enjoy a high temperature
and low rainfall, where the percentage of alkali salts in
the soil is too great for the cultivation of most of our
ornamental trees, and where it is very important that
some shade-producing species be grown.

A. Tolerant of strong ^^blaoh" alkali {Sodivni car-
bonate).

The most alkali-tolerant tree of those yet tested is

Kwlreuteria paniculata, a small species 15 to 30 feet
high, with feathery, pinnate leaves and ornamental
yellow blossoms.

AA. Tolerant of medium alkali (chiefly ^^white" salts).

Acacia melanoxylou,
Ailantus glaiidulosa,
Albizzia loph;iiitha,

Casuariiia equisetifolia,
Eucalyptus amygdaliiui,
var. augustifolia (appa-
rently the least sensi-
tive of the Eucalypts),

Eucalyptus rostrata (Pi^'.

Eucalyptus sideroxylon,
var. rosea,

Ph(»nix dactylifera,
Platanus orientalis,
Populus Freniouti,
Quercus lobata,
Robiuia Pseudacacia.

AAA. Only fairly tolerant.

Acer macrophyllura.
Acer Negundo, var. Cali-
fornicum,

Cinnamomuni Camphora,
Gleditschia triacanthos,
Ulmus spp.
Washiugtonia filifera.

AAAA. Tested and
found unsuitable.

Most of those trees
of the humid regions,
e. g., the eastern states
and N. Europe, which
have been tried on al-

kali soils, have been
found to suffer and to
nniain dwarf and
stunted. This is par-
ticularly true of Idri-
odendron Tu I ip i fera ,

Quercus pedunculata
and species of Tilia.

Since writing the
above, the following
additional information
on the alkali tolerance
of ornamental trees
has been brought to
light through the in-

vestigations of Dr. R.
H. Loiighridge of the
Agricultural Experi-
ment Station at Berke-
ley, and has courte-
ously been placed at

my disposal.
Total amount of salts

actually found in the
upper four feet of soil

in which the following
trees were growing, ex-
pressed in tons per
acre

: Tons per acre in
depth of 4 feet.

Koelreuteria pani-
culata 32

Plataniis orientalis 2lJ^
Eucalyptus amyg-
dalina 20

Eucalyptus angus-
tifolia 20

Wasbingtonia(spe-
cies not stated).. 7j^

Phoenix dactylifera 5
Cinnam omum
Canipliora S}/^

Jos. BuBTT Davy.

2566. One of the gum trees—Eucalyptus rostrata.

Eleven years planted; 86 feet high. California.
IV. Trees for

Southern Oal.i-
FOR^iA. — Street Trees:

Sterculia diversifolia, Australian Bottle Tree; Acacia
Melanoxylon, Blackwood Acacia; Cinnamomum Cam-
phora, Camphor Tree; Sterculia acerifoHa, Australian
Flame Tree ; Eucalyptus robusta, Swamp Mahogany
Gum; Grevillea robusta^ Silk Oak; Acacia dealbata^
Black Wattle; Jacaranda ovallfolia ; Ligiistrum, Ja-
ponicum, Japan Privet; Pinus radiata, Monterey Pine.
The above are the best ten trees for street purposes,

but among these might be placed Cordyline australis
and G. indivisa, and several kinds of palms. One de-

ciduous tree is much used

—

Melia A^ederach, var. um-
braculiformis, the Umbrella Tree. Though less known
or used, Eucalyptus calopliyUa is by far a better street

or sidewalk tree than E. o-obusta. Very few conifers
other than those noted do well in this climate. Any ex-
tension of the above list must be made almost entirely
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through palms, eucalypti and acacias, among which
there is plenty of room for personal preference.
Luwn and Shade Trees: Arauearia excelsa, Nor-

folk Island Pine; Araucaria BklwilUi, The Bunya-
Bunya ; Jacarauda ovalifoUa ; Cinnamomum. Cam-
phora, Camphor Tree; Ficus niacrophylla, Rubber
Tree; Fieiis elasUca (where hardy), Rubber Tree;
Sterculia acerifoUa, Australian Flame Tree; Magnolia
fcetida, Bull Bay; Sequoia gigantea, California Big
Tree; Cedrus Deodara, Deodnr.
The above list contains ten of the best ornamental

trees. It might be extended indefinitely if all our good
trees were included. The ornamental eucalypti and
acacias would at least treble this list, and the palms
alone would easily double it. Ernest Braunton.

TREE TOMATO. See Cyphomandra.

TREFOIL. See Clover, TrifoUum.

TEEVfiSIA (after the family Treves di Bonfigli of
Padua, patrons of botany). Arali&eew. About 9 species
of small trees or shrubs from tropical Asia and the
islands in that region, with large Ivs. either palmately
cut and simple or digitately or pinnate compound, and
flowers which are rather large for the family and borne
in panicled umbels: petals 8-12, valvate, somewhat
thick; stamens 8-12: ovary 8-12-locuied : fruit large,
ovoid. Greenhouse subject.
palmata, Vis. {Gaatonia pal-mhta, Roxb.). A small

tree, with the ends of the branches sparingly prickly
and the young parts tomentose: Ivs. crowded at the
ends of the branches, 1-lH ft. across, palmately 5-9-

lobed to below the middle; petioles 1-1>2 ft. long:
panicles long-peduncled: umbels 6 in. through, long-
peduncled: fls. 1 in. across, greenish white. Himalayas.
B-M- 7008. F. W. Barclay.

TEIANEA Bogot^nsis, Karst., is Limnobium Bogo-
tensis, Benth. & Hook. See Vol. II, page 925. Also
G.C. II. 15:407.

TKIAETEA. Error in a nursery catalogue. See
Iriartea.

TRICAL'4'SIA (Greek, triple calyx; true of some spe-
cies). Mubidceoe. Here belong the two shrubs from
Natal which are cult, in S. Fja. under the name of
Kraussia. When Kraussia was written for this Cyclo-
pedia the undersigned treated it in the manner sug-
gested by Bentham and Hooker, Index Kewensis and
Flora Capeusis. Since then the writer has had access
to the Flora of Tropical Africa, which throws a new
light on the relationship of these plants. In Vol. 3 of
that work Kraussia is made a section of Tricalysia
characterized by having the calyx -limb 4-6-lobed; the
other species have a truncate calyx-limb which is entire
or nearly so. Tricalysia is a genus of erect or climbing
shrubs, with small axillary ilowers. It contains a few
species from Natal and Madagascar in addition to 21
from tropical Africa. The two species mentioned be-
low have funnel-shaped fls. which are about a qiiarter

of an inch long. Their color is not stated; it is prob-
ably white. The fls. are borne in clusters, which are
much shorter than the leaves. It is not clear why these
plants should be cultivated at all. They bloom in S.
Calif., but have not bloomed in S. Fla.
Generic characters of Tricalysia: calyx-tube in many

species girt at the base with a single or double epi-

calyx of iuvolucral bracts : corolla funnel - shaped or
shortly salver - shaped; throat bearded or glabrous;
lobes 4-8; stamens 4-8, inserted at the mouth of the
corolla ; ovary 2-loculed, rarely 3-loculed. Kraussia
lanceolata is here removed to Tricalysia and Hiern is

cited as the author of the coml^ination Tricalysia lan-
ceolata, though the combination has probably never
been formally made previous to this occasion.

A. Xrs. lanceolate, acuniinate.

lanceolEkta, Hiern (Kraussia lanceoldta, Sond.).
Shrub: Ivs. lanceolate, acuminate: cymes many-fld.

:

calyx 5 -toothed: throat of corolla densely bearded:
stigma deeply 2-lobed, lobes revolute: fr. globose, the
size of a pea. Natal.

AA. Lvs. elliptic, obtuse.

Sonderiana, Hiern [Krahssia coridcea, Sond.).
Shrub : lvs. elliptical, obtuse or minutely apiculate,
wedge-shaped at the base, coriaceous, iyi-3% in. long:
cymes about 4-fld.; fls. pentamerous; pedicels ii-%
in. long ; throat densely bearded; stigmas deeply 2-

lobed, lobes revolute. Natal. -^ jj

TElCHAEIS. A section of Dipcadi.

TEICHlNIUM (Greek, liairy: alluding either to the
plant in general or to the fl.-heads). Aniarantdcew. A
genus of 47 species of Australian herbs or shrubs, often
hairy, with alternate narrow or rarely obovate leaves
and pink or straw-colored flowers in terminal simple
spikes or heads, with shining scarious bracts. Perianth-
tube short; segments 5, equal, linear, rigid, usually
flumose; stamens 5, but usually 1-3 of them small and
antherless: fr. an indehiscent utricle.

exalt&tum, Benth. {Ptildtus exaltcltus, Nees). A ten-
der perennial, 2-3 ft. high, erect, usually branching
above : lower lvs. 2-5 in. long, oblong-lanceolate rather
thick, contracted into a long petiole; upper lvs. smaller:
spikes erect, long-peduncled, at first ovoid-conical, be-
coming longer: perianth % in. or less long, yellowish,
with dull red tips. B.R. 25:28 (as T. alovecnroides) .—
Lately introduced in this country as a greenhouse sub-
ject.

T. Mdnglesii, Lindl., is perhaps the choicest species. It has
violet-pmrple fls. iu large pyramidal heads 3 in, loug and Sin.
wide at base. It could probably be grown as a summer annu;d.
B.M. 6448. P.S. 23:2396. E.H. 1866:291. F. 1864:217. l.H.
13:464. G.C. 1864:555. p. w. BARCLAY.

TEICHLOEIS (Greek for tliree and green). Grami-
nece. Under the name of Chloropsis, or Chloridopsis,
Blanchardidna , seedsmen offer a tender perennial
ornamental grass, growing 1-2K ft. high and useful for

edgings. Its proper name is Xrichloria Blanchardiana,
Hackel. It comes from Argentina. There are four
other species of Trichloris, 2 from Chile and 2 from the
southwestern U. S. There are no such recognized ge-
neric names as Chloropsis and Chloridopsis. Trichloiis
has the flowers arranged in long rather slender mostly
erect spikes which are umbellate or panicled: spike-
lets l~3-fld., the sterile bracts produced into prominent
awns. 7'. Blanchardiana is a useful grass, its umbel-
like clusters of soft - awned silvery spikes being very
pleasing. It is readily grown from seeds. l H. B.

TRICHOCflNTRUM (Greek, hair and slender; allud-

ing to the long, slender spur). Orchiddcae. A small
genus allied to Rodriguezia (Burlingtonia). The plants
grow in dense matted tufts. Pseudobulbs very small,
each bearing a broad, fleshy leaf. Inflorescence a few-
fld. raceme on which usually only one flower opens at

a time: sepals and petals free, spreading; labellum
larger, spurred, with 2 lateral lobes and a 2-parted mid-
dle lobe; column short: pollinia 2, on a wedge-shaped
stipe. Sixteen species. Epiphytes of dwarf stature,

gi'owing best on blocks ; free-flowering ; they suffer

from too much water at the root; give them a warm-
house temperatui'e. Prop, by division.

41ho-purpilreum, Reichb. f. Lvs. oblong-lanceolate,
3 in. long, tufted: fls. on short peduncles, 2 in. across;
sepals and petals obovate-lanceolate, inside maroon-
brown, with greenish tips, oiitside greenish; labellum
subquadrate, white, with a large purple spot on each of

the lateral lobes. Brazil. B.M. 5688. A.F. C:609.

tigrinum, Lindl. and Reichb. f. Similar in habit to

the preceding: lvs. oblong, obtuse, speckled with red:

fls. pendulous, nearly 3 in. across; sepals and petals

broadly linear, yellow, speckled with red; labellum
cuneate-obovate, emarginate, white, rose toward the
disk. May. Cent. Amer. B.M. 7380. l.H. 24:282.

Heinkich Hasselbring.

TRICHOLjENA (Greek, trichos, hair, chluina, or in

Latin, Iwiia, a mantle; referring to the covering of

silky hairs on the spikelets). Graminece. A genus of

10 African species, one of which is cultivated for the
ornamental inflorescence, which is used in making dry
bouquets. Spikelets in loose panicles, very silky hairy.
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2567. Fructification of Tricho-

manes.

to which fact tlie cultivated species owes its ornamental
appearance. Allied to Pauicum, from whicli it differs in

having the second empty glume {which, on account of

the first glume being small or wanting, is apparently
the first) provided at the base with a conical callus, and
this and the third glume more or less awned between
the cleft apex.

rdsea, Nees (T. violAcea, Hort. Pdnicum Tener'iftm,

R. Br.). First glume wanting; spikelets (second and
third glumes) clothed with violet silky hairs; awns
short or wanting; culm 2-3 ft. South Africa.

A. S. Hitchcock.

TRICH6MANES (Greek, soft Mir). Hynienophyl-
l(iee(v. A genus of filmy ferns distinguished by its

tubular, cup-like indusium and filiform elongate recep-

tacle. Fig. 2567. Very
delicate in texture and
capable of being grown
successfully only un-
der shaded glass. Over
100 species are known.
Various species may
be found in the collec-

tions of fanciers, but
the following appear
to be the only ones
regularly in the Amer-
ican trade. For cul-

tvire, see Ferns.

radicans, Swz. Lvs.
2-8 in. long, \-\% in.

wide, bipinnatifid ;

pinnae ovate, obtuse;
indusia terminal, on

short lobes. Tropical regions, extending into our
southern states as far as Kentucky.

Prieiirii, Kunze (T. dnceps, Hook.). Lvs. 12-18 in.

long, 6-12 in. wide, tri-quadripinnatitid
;

pinniB ovate-
lanceolate; sori 2-12 to a pinnule, small, axillarj^; indu-
sium with a much dilated lip. Tropical America.

L. M. Underwood.
TRICHONfiMA. See Somulea.

TEICHOPlLIA (Greek, liair and cap; the anther is

concealed under a cap surmounted by three tufts of
hair). Orchiddcece. About 20 species, ranging from
Mexico to South America. Pseudobulbs crowded on the
short rhizome, flattened, and often elongate, 1-lvd., sur-
rounded with dry scales at the base: lvs. large, solitary,

erect, fleshy, keeled: fis. abundantly produced on short,

nodding or decumbent scapes ; sepals and petals nar-
row, spreading, often twisted; labelhim large, forming
the most conspicuous part of the flower, united with the
column below, lateral lobes convolute, middle lobe
spreading; anther bent over; poUinia on a triangular
caudicle; clinandrum fimbriately winged. The flowers
keep fre.sh a long time, both on the plant and when cut.

Handsome orchids, usually grown in pots, althotigh
epiphytal. They need an intermediate or greenhouse
temperature. If grown too warm, they suffer. Prop,
by division.

Galeottiina, A. Rich. & Gal. Pseudobulbs narrow,
flattened, 5 in. long: lvs. oblong, acute, about 6 in. long:
scapes short, mostly 1-fld.: sepals and petals cuneate-
lanceolate, yellowish green, sometimes with a band of
cinnamon down the middle; labellum trumpet-shaped,
whitish with some purple streaks and dots in the center,
and yellow in the throat. Aug., Sept. Costa Rica,
Mexico. I.H. 6:225 (as T. picta). B.M. 5550 (as T.
Tnrialvct?).

frigrrans, Reichb. f. (Pihimna frdgrans, Lindl.).
Pseudobulbs clustered, flattened, 3-5 in. long, 1-lvd.

:

lvs. oblong-lanceolate, acute, 6-8 in. long: scape pen-
dent, 1 ft. long, about 6-fld. : fls. on pedicels 3 in. long;
sepals and petals spreading, linear-lanceolate, 2H-3 in.

long, wavy and twisted, greenish white; labellum folded
over the column, spreading in front, and somewhat
lobed, white with a yellow stain in the throat. Summer.
Colombia. B.M. 5035. — Fls. almond-scented.

ndbilis, Reichb. f. [Pilumna nibilis, Reichb. f. T.
cdndida, Linden). Pseudobulbs large: lvs. broadly

oblong-acute: fls. white; sepals and petals linear-oblong,
acute, 2 in. long, scarcely twisted; labellum large,

white with a yellow spot in the throat. Venezuela. I.H.
19:9i (as T. fraqrans, var. nohills). F.M. 1872:21 (as
T. fragrans]. — This has larger, stouter pseudobulbs and
shorter broader lvs. than T. frmjrans. The labellum is

larger and the petals shorter compared with the size of
the flower.

t6rtilis, Lindl. Pseudobulbs oblong, compressed,
somewhat curved, 2^ in. long: lvs. solitary, oblong,
acute, 6 in. long: fls. solitary, on decumbent stalks
shorter than the lvs.: sepals and petals linear-lanceo-
late, 2 in. long, spirally twisted, brown with yellowish
margins; labellum forming a tube around the column,
upper portion expanded, 4-lobed, white with crimson
spots, becoming entirely crimson within. Fls. pro-
fusely in summer and sometimes again in winter.
Mexico. B.M. 3739. B.R. 22:1863. F.C. 3:101. B. 3:122.
— Var. alba is advertised.

suavis, Lindl. Fig. 2568. Pseudobulbs thin, com-
pressed, 2 in. long: lvs. broadly oblong, 8 in. long:
scape pendent, about 3-fld. : fls. on long, curved stalks,
large; sepals and petals lanceolate-acuminate, wavy,
nearly straight, 2 in. long, white or cream-colored;
labellum large, projecting forward, white or cream-
colored, spotted with pale purple, yellow in the throat;
limb large-lobed, wavy and crenate. May, June. Cent.
America. B.M. 4654. F.S. 8:761. R.H. 1859, pp. 220,
221; 1887, p. 454. Gn. 4, p. 511; 31, p. 452; 38, p. 185;

48, p. 79; 51, p. 371. R.B. 23:2.56. G.M. 38:281. -Var.
&lba, Warner. Fls. white with a yellow spot in the
throat of the labellum.

marginita, Henfr. {T. coccinea, Warsc. T. crispa,
var. marglndfa, Hort.). Pseudobulbs clustered, oblong,
compressed: lvs. broadly lanceolate, suddenly acuminate,
subauriculate at the base: scape about 3-fld.: fls. large,

whitish outside, reddish purple within; sepals and
petals linear-lanceolate, margined with white, the former
slightly twisted; labellum trumpet-shaped, with a large,

2568. Trichopilia suavis (X M).

rounded, wavy, 4-lobed blade. May, June. Cent. Amer-
ica. B.M. 4857. F.S. 14:1490; 18:1925. G.C. III. 20:4.56.

P.M. 1874:98 (as T. Upida).

crispa, Lindl. This plant was described by Llndley in

Linden's catalogue. It is closely related to T. marginata,
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which is sometimes classed as a variety of T. crispa.
The following description is taken from Watson's
Orchids. Pseudobnibs ovate, flattened, 2-3 in. long,

dark green, 1-lvd.: Ivs. leathery, 6x2 in., keeled, acute-

pointed: tiower-spikes basal, drooping, short, 3-fld. : fls.

with pedicels 2 in. long; sepals and petals spreading,
2}^ in. long, /^ in. wide, wavy-edged, twisted, brownish
yellow; lip folded over the column, spreading in front,

l}i in. across, colored deep crimson with a white
margin. May, June. Costa Rica.

Heixkich Hasselbring.

TKICHOSANTHES (Greek, hair and flower; alluding
to the fringed edge of the petals). C'licurbitdeete.

Snake Gourd. About 40 species of climbing herbs,
annual or perennial by tuber-like roots, natives of south-
eastern Asia and Australia. They are tender plants
with usually large, roundish, lobed leaves and white
axillary flowers. The male fls. are usually in racemes,
while the female are nearly always solitary. The fruit

is often ornamental and highly colored. In T. Anauina
it is exceedingly long, having been noted over ft. in

length. Calyx long, tubular, 5-toothed; petals 5, united
at the base, ovate to lanceolate, longly fimbriate: sta-

mens 3 (in the male flower). D. C. Mon. Phaner. 3:351.

The plants flower in July from seed sown in March.
They may be treated as tender annuals.

A. Bracts small or none on the racemes of male fls.

B. Fruit ovoid.

cucumeroides, Maxim. Root fleshy, tuberous: stem
slender, 12-15 ft.: Ivs. ovate in outline, 4-6 in. long,
more or less palmately 3-5-lobed, margin crenulate:
peduncle bearing the male fls. 1-4 in. long and 3-15-fld.

:

petals about V, in. long, oblong, acute, longly fringed

:

fr. oblong, shortly rostrate, nearly 3 in. long, vermilion-
colored. Japan. Offered by importers of Japanese
plants.

BB. Fruit ohloyig.

Angnina, Linn. (T. colubrhia, Jacq.). Serpent or
Snake Gourd. Stem slender, tall-growing: Ivs. nearly
circular in outline, 5-7 in. across, 3-7 lobed; lobes
round: margin undulate or wavy: peduncle bearing the
male fls. 4-10 in. long, 8-15-fld. : body of petals oblong,
less than % in. long, fringes % in. long: fr. slender,
contorted, often exceeding 3 ft. in length. India. B.M.
722. B.R. 32:18 (as T. colubrina). R.H. 1859, p. 595.

AA. Bracts large on the male raceme,

B. Calyx-segments entire.

C. Lvs. lobed.

Eirildwii, Maxim. (Eopepon vitifblius, Naud.). Per-
ennial root tuber-like: stem annual, high climbing,
20-30 ft.: Ivs. nearly circular in outline, 3-8 in. across,
deeply 5-7-lobed, the lobes oblong, acute, coarsely ser-

rate: racemes bearing the male fls. 4-8 in. long, 3-8-,

rarely only 1-fld.: petals triangular-wedge-shaped,
deeply cut and the segments much cut and longly
fimbriate, ovoid, somewhat acute; base shortly attenuate,
yellowish orange, about 4 in. long, 2K thick. Mongolia.

CO. Lvs. not lobed.

cord&ta, Roxb. (7". palrndta, Wall.). Root tuberous:
stem robust, high climbing: lvs. wide, ovate-cordate,
acute or shortly acuminate, 5-8 in. long, rarely some-
what angled or obscurely lobed; margin slightly dentate

:

peduncle bearing male fls. 5-8 in. long, 4-8-fld.: calyx-
segments flnely acute : fr. globose, red, orange-streaked,
not acute at the apex. India.

BB. Calyx-segments toothed.

bractea,ta, Voigt (T. pahndta, Roxb.). Stem stout,
climbing to 30 ft. : lvs. broadly ovate in outline, scabrous
above, usually deeply 3-7-lobed; lobes acute; margin
dentate: peduncle bearing the male fls. 4-8 in. long,
5-10-fld. : fr. globose, red with orange stripes about 2 in.

long. India. p. ^. Barclay.

TBICH6SMA (Greek, hair and ornament). OrcliidA-
cece. Sepals and petals similar, erect- spreading, the
lateral pair forming a distinct mentum with the project-
ing foot of the column; labellum 3-lobed. tlie lateral
lobes erect, convolute over the column, middle lobe with

longitudinal ridges : stems slender, 2-lvd. : inflores-
cence racemose. Resembles Ccelogyne.

suivis, Lindl. Lvs. lanceolate, undulate, 3-nerved:
fls. few in a terminal raceme, white, yellowish or pur-
plish, fragrant; sepals ovate-lanceolate; petals oblong;
labellum ovate-oblong, streaked with purple; disk yel-
low, middle lobe with several crenate ridges. Himalaya.
B.R. 28:21.

T. alho-marglnata of the trade is imidentified.

Heinrich Hasselbring.
TEICHOSTfiMA (Greek, 7(«ir and stamen; referring

to the filaments). Labidta. Blue Curls. A genus of
8 species of American plants, mostly low, aromatic, an-
nual herbs with entire leaves and blue flowers. Calyx
oblique and 2-lipped ; corolla -tube shorter than the
limb. Offered by some dealers in native plants. For
fuller account, see Gray's Syn. Flora of North America.

A. Calyx bell-shaped, regular, almost equally B-cle ft.

Ian3,tum, Benth. A perennial shrubby plant with
rosemary-like leaves and cymes of fls. in a naked ter-

minal thyrse: lvs. narrow linear, 1-nerved, sessile, mar-
gins revolute : calyx and corolla covered with dense
violet or purple wool; corolla }{ ^^- long. S. Calif. A
very handsome shrub. Known as "Ramero."

AA. Calyx oblique, 3-lipped.

dicli6tomum, Linn. Bastard Pennyroyal. Low,
viscid annual : lvs. oblong or lanceolate-oblong, obtuse,
short-petioled: corolla blue or pink, sometimes white.
Sandy fields, Mass. to Ky., Fla. and Texas.

F. W. Barclay.
TEICJETIS (Greek, three convexities; referring to

tlie nectar-bearing sacs at the base of the three outer
perianth-segments). Lilicicew. "Toad-Lilies," as the
Japanese call them, are autumn-blooming perennial
herbs with 6-parted fls. which are generally an inch or
more across, and of whitish color, spotted with purple.
They are very distinct members of the lily family by
reason of their season of bloom, quaintly spotted flow-

ers, and the prominent nectar sacs mentioned above.
They are not bulbous plants, but have a short rootstock
emitting tufts of branched fibers. All the species are
desirable, but if only one can be afforded the amateur
should select T. hirta ,vav. nigra. T. hirta is perfectly
hardy and has more fls. and larger ones than the other
species, and with good management it blooms in Sep-
tember. Sometimes, however, it blooms so late that its

flowers are prematurely destroyed by frost. For this

reason some gardeners prefer to grow the plant in pots,

which may be brought indoors when the fls. are at their
best. The variety nigra, which differs in having darker
colored spots, is said to bloom two or three weeks
earlier than the type and can therefore be recommended
to lovers of choice hardy plants, but with one reserva-
tion : it should not be placed in the ordinary mixed
border where it will have to struggle against stronger-
growing plants. It should be established in a bed
where the plants need not be disturbed for years. Half
a dozen plants in a circular bed could be made by divi-

sion to spread into a solid mass in the course of a few
seasons. Such a mass is much more desirable than one
plant each of all the kinds. The bed should be made in

a slightly shaded position. For soil, try a light fibrous

loam mixed with leaf-mold and sand. An English ex-

pert, W. Goldring, has suggested as a companion to the
Toad Lilies, either Lady Slippers (

Cypri])edium spec-

tubile) or Wood Lilies {Trillium grandiflorum) . This
happy idea is worth a trial, as the species named bloom
at different seasons and would probably not compete
with one another. In this country, the leaves of Tri-

cyrtis often do not remain in good condition throughout
the season.

Tricyrtis is a genus of 6 species native to Japan,
China and the Himalayas. The plants average 2 or 3

ft. in height and have numerous lvs.. green on both
sides and with many parallel nerves. Fls. bell-shaped,

then spreading
;

perhanth-segments lanceolate, acute:

ovary sessile, 3-celled; ovules crowded, superposed:
capsule leathery, 3-valved: seeds minute. Tricyrtis is

one of the aberrant types of the lily family. It is

placed by Bentham and Hooker in the Uvularia tribe
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in which it is the only genus with a septicidal capsule.
Monographed in Latin by J. G. Baker in Journ. Linn.
Soc. 17:403 {1880). In this account the Ivs. of T. macro-
poda are said not to be stem-clasping, but in B.M. 5355
they are described and figured as stem-clasping.

All the names given below are American trade names,
except T.flava, Formosana tind latifolia. The writer
has been tempted to include these, partly because there
has been no account 'in English of all the species, but
chietiy because they are desirable plants likely to come
into cultivation.

A. Base of Ivs. not stem-clasping 1. Fonnosana
AA. Base of Ivs. cJasphui the stem.

B. Stempilose,icifh spreading hairs. 2. hirta
BB. Stem not prominoiiJy hairjj, pu-

herulous or very slightly pilose.

c. FIs. yellow, %tnspotted 3. £lava
CO. Fls. spotted, not yellow.

D. Spots rather large 4. piloaa
DD. Spots tninute.

E. Style as long as the stigmas. 5. latifolia

EE. Style half as long as stigmas, 6. macropoda

Formos&,na, Baker. Stem flexuous, 1 ft. high: Ivs.

sessile, oblauceolate, wedge-shaped at the base: fls. few
in a lax corymb, whitish purple, scarcely spotted. For-
mosa.— Unique by reason of its Ivs. not being stem-
clasping.

hirta, Hook. [T.Japdnica, Miq.). Fig. 2569. Stem
1-3 ft. high, everywhere clad with soft, whitish, spread-
ing hairs: lis. 6-15, racemose or subcorymbose, whitish,
the outer segments covered with rather large purple
spots. Wide-spread iUi the woods of Japan. B.M.
5355. Gn. 30, p. 431; 49:1002. V. 12:204.~Var. nigra,
Hort. {T. nigra, Hort.), has black instead of purple
spots. Gn. 49:1062. A form with variegated Ivs. was
once offered by Pitcher & Manda.

3569. Tricyrtis hirta {X M).

n§,va, Maxim. Stem dwarf: Ivs, oblong -lanceolate:
fls. racemose, yellow, not spotted. Seen by Maximo-
wicz in the gardens of Yedo only.

pildsa, Wall. Stem 2^ ft. high, very slightly pilose:
Ivs. oblong: fls. numerous, loosely corymbose, whitish,
with large purple spots; style half as long as the stig-
mas. Himalayas, 5,000-6,000 ft. B.M. 4955 (perianth-
segments narrow, oblong). F.S. 12:1219,

latif61ia, Maxim. Stem glabrous, flexuous, 2-3 ft.

high: Ivs. broadly oblong or the uppermost ovate: fls.

few in a terminal corymb, whitish, with minute purple
spots; style as long as the stigmas. Japan.

macrdpoda, Miquel. Stem 2-3 ft. high, puberulous
above; Ivs. oblong: fls. in a loose corymb, whitish pur-
ple, with minute purple spots: style half as long as the
stigmas. Blooms in June and July, according to J. B.
Keller. Japan, China. B.M. 6544 (segments broadly
ovate, decidedly yellow, spotted red and veined red
near tips). — In F.S. 18:1820 is figured a plant with ses-
sile Ivs. striated with white, and no fis., which he refers
to T. macropoda. This was sent out by Van Houtte as
T. hirsuta, but it is a glabrous plant and probably lost

to cultivation.

T. grandifldra, Hort., should be compared with T. hirta, var.
nigra. It is a name scarcely known to botany. Ellwanger&
Barry say it has orehid-llke, fragrant lis. in Oct. and Nov.
(Baker says the genus has no fragrant fls.) Krelage says that
T. grandiflora has white fls. mottled with black. -^^ jj^

TRIENTALIS (Latin for the third of a foot; refer-

ring to the height of the plant). Primnldcem. Star
Flower. Chickweed-Wintergreen. A genus of two
species of low, glabrous, hardy perennial herbs: stems
simple, with small scales on leaves below and a whorl-
like cluster of larger, nearly sessile leaves at the sum-
mit, from the axils of which in spring the star-like

white or pink flowers are borne singly on slender pe-
duncles. Sometimes grown in wild garden borders

A. Lvs. acuminate at both ends.

Americana, Pursh. Stem naked below, 5-9-lvd. at the
summit: lvs. lanceolate: divisions of the white corolla

finely acuminate. Damp woods, Labrador to Va. V.
8:380.

AA. Lvs. obtuse {acute in var. latifolia).

Europaea, Linn. Stem either naked or with a few
scattered lvs. below the cluster of obovate or lanceolate,

oblong, obtuse or abruptly somewhat pointed lvs.: di-

visions of the white or pink corolla abruptly acuminate
or mucronate. Alaska, Eu, and Asia. — Var. drctica,

Ledeb. Dwarf: lvs. 1 in. long, decreasing below: corolla

white. Var. latifolia, Torr. Stem naked below the clus-

ter of 4-7 oblong-obovate, or oval, mostly acute lvs.:

corolla white to rose-red. Woods, western California
to Vancouver's Island. y'. W. Barclay

TEIFdLIUM (name refers to the three leaflets). Le-
guminosce. Clover. Trifolium is a large genus, com-
prising between 200 and 300 species, most abundant in

the north temperate zone. They are low herbs, with
digitately 3-foliolate (rarely 5-7-foliolate) lvs., stipules

adnate to the base of the petiole, and small papiliona-

ceous flowers mostly in dense terminal heads or spikes.

The calyx is 5-toothed, the 2 upper teeth sometimes
connate; petals 5, mostly withering rather than falling,

more or less adnate to the base of the stamen-tube;
stamens 9 and 1: ovary small, ripening into a little

few-seeded, mostly indehiscent pod. The flowers are
usually in shades of red aud running into white, rarely

yellow.
The Clovers are very important agricultural plants,

but they have little distinctly horticultural value except
as cover-crops and green manures. See Clover, p. 337.

For the role of Clovers as nitrogen-fixers, see I/egunieSf

p. 897. The species described below are offered mostly
as forage plants. Many Clovers are perennial, although
they are of relatively short life, so that frequent resow-
ing is necessary if plants are to be kept in robust con-
dition. Some of the species are annual, and these tend
to become weeds. All are propagated readily by means
of seeds; but as the seeds are small and oily, they may
not germinate well in dry, hot soils. Three annual yel-

low-flowered species are weeds in some parts, particu-

larly in the East, where they have been introduced from
Europe: T. agrarium, Linn., Yellow or Hop Clover,
with oblong-obovate sessile Ifts. ; T. procumbens, Linn.,
Low Hop Clover, more spreading, Ifts. obovate and the
terminal one stalked; T. dubium, Sibth., with Ifts.

truncate or emarginate at apex and the terminal one
stalked. A silky-pubescent white-fld. annual species,

from Europe, T. arvense, Linn., is the Rabbit-foot



1852 TKIFOLIUM TBILISA

Clover of fields and waste places. The T. odorahim of

some seedsmen is evidently Melilotus. Allied genera
are Lespedeza, Medicago and Melilotus.

A. Flowers in a long .

incam^tum, Linn. Ceimson or Scarlet Clover.
Fig. 499, Vol. I. Annual, erect, 1-3 ft. high, soft-hairy:

Ivs. long-stalked, the Ifts. broadly obovate and denticu-
late and sessile or nearly so by a cuneate base, the
stipules large and thin and veiny and somewhat toothed:
heads becoming 2-3 in. long, very dense: fls. sessile,

bright crimson and showy, the calyx sharp-toothed and

2570. Trifolium repens—the White Clover (X3^).

hairy. S. Eu. B.M. 328.—An escape in some places.

Now much used as a cover-crop in orchards. See Cover
Crops. It is very showy when in bloom. If seeds are
sown at midsummer or later, the plants may be expected
to survive the winter and bloom early in spring.

rdbens, Linn. Perennial, 20 in. or less tall, in clumps,
the stems erect: Ivs. short-stalked, the Ifts. oblong-
lanceolate and strongly denticulate, the stipules long-
lanceolate: heads usually in pairs, becoming 3-4 in.

long: fls. purplish red, showy. — Bu. Attractive orna-
mental species. The heads become silky after flower-
ing. There is a white-fld. form.

AA. Flowers in glohular or ovate heads,

E. Corolla yellow.

filifdrme, Linn. Yellow Suckling Clover. Annual,
of diifuse growth: Ifts. obovate or obcordate, somewhat
denticulate, the terminal one stalked, the stipules
broadly ovate: peduncles long and filiform, bearing ses-

sile yellow fls. in umbel-like heads, the calyx-lobes un-
equal. Eu. — Sometimes used for forage or grazing.

BE. Corolla wliite or ochroleucous {yelloivish wldte).

Alexandrinum, Linn. Egyptian Clover. Annua],
with few appressed hairs, the stems tall, erect or as-

cending and branching: Ivs. numerous, the Ifts. oblong
or lanceolate and somewhat denticulate, the stipules
lanceolate-subulate and partly free from the petiole:

head stalked or sessile, ovate, becoming oblong-conic in

fr. : fls. ochroleucous. Egypt, Syria, etc.

Panndnicum, Jacq. Hungarian Clover. Perennial,
very hairy, the stems u.sually simple, 2 ft.: Ifts. lance-

oblong and subacute to retuse, ciliate and entire, the
stipules narrow and longer than the short petioles

:

heads ovate-oblong stalked; fls. pale yellowish white or
creamy yellow. Eu., Asia. —Handsome plant for the
border; also recommended for forage.

rSpens, Linn. White Clover. Pig. 2570. Low creep-
ing glabrous perennial: Ivs. long-stalked, the Ifts. ob-
cordate and obscurely toothed, the stipules small and
scale-like: heads long-pedxmcled from the ground,
small and loose: fls. white, fragrant. Eu. and thought
to be native in the northern part of the U. S. and in

Canada, but naturalized everywhere.— Much used in
lawns, and in some parts prized for pasture. There are
forms with red and purplish foliage. This is thought

by most authorities to be the shamrock of Ireland. A
form of it is offered by Blanc, as T. minus, "the genu-
ine Irish shamrock." See Shamrock.

EBB. Corolla rose-tinted or red.

c. Individ%i,al fls. pediceled.

hjbridum, Linn. Alsike or Swedish Clover. As-
cending or nearly erect, 1-3 ft. high, branching, gla-
brous: Ivs. long-stalked, the Ifts. obovate and serrulate,
stipules ovate-lanceolate and thin: heads small and
loose, nearly globular, long-stalked: fls. rose-colored or
sometimes white on the top of the head. Eu. B.M,
3702. —A good forage plant; also naturalized. Thrives
best on moist lands. Very hardy. Perennial.

CO. Individual fls. sessile.

D. Plant perennial.

prat6nse, Linn. [T. prat&nse per^nna, Hort.). Com-
mon Red Clover. Pea-Vine Clover. Cow-grass.
Pig. 2571. Ascending and somewhat hairy, 1-1}^ ft. : Ivs.

long-stalked, the Ifts. oval or obovate and sometimes
notched at the end and the blade marked with a large
spot, the stipules broad but with a bristle point: heads
globular-ovate, sessile: fls. red-purple. Eu., but every-
where introduced, and much grown for pasturage hay,
and green manuring.

mSdium, Linn. Mammoth or Zigzag Clover. Stouter
and less erect: Ifts. oblong and entire and without
spots: heads usually stalked, and fls. rather deeper
colored. Eu., and introduced, and much grown by
farmers.

DD. Plant annual.

resupin5,tum, Linn. (T. suaveolens,Yfi\\i..). Annual,
diffuse or trailing glabrous plant: Ifts. obovate and ser-
rulate and as long as the petiole, the stipules lanceolate-
acuminate: heads globose, with rudimentary involucre:
fls. purple. Greece, Egypt to Persia. — Grown for orna-
ment.

'

L, H. B_

TEIGONfiLLA (Latin, a little triangle; probably re-

ferring to the shape of the fls.). X/egitmindsce. Includes
Fenugreek, which see. Trigonella is a polymorphous
genus of about 50 species widely scattered in the eastern
hemisphere. The genus belongs to the Trifolium tribe
of the legume family, being distinguished from the
clovers and allied plants mainly by the fact that the Ivs.

are pinnately trifoliolate and by the obtuse keel of the
flower. The inflorescence and pod are too various to be
described here. Bentham and Hooker divide the genus
into 6 sections, of which Fenugreek and other species
form a section characterized by having whitish, subses-
sile fls. and a thick, oblong or linear pod which has a
long beak and obliquely longitudinal veins.

Fffinum-Graecum, Linn. Fenugreek, which see.

White-fld. annual, 1-2 ft. high, blooming in June and
August. Distinguished from other species in its sec-
tion by the erect, unbranched stem and obovate Ifts.,

which are obscurely dentate. Stipules lanceolate-fal-

cate, entire: calyx pilose; pods falcate, twice as long
as the beak. Eu., Orient. Tff^ jj_

2571. Day and nieht positions of red clover leaf;

untolding young: leaf at the right.

TEtLISA (anagram of Liatris). Compdsitm. Here
belongs a native perennial herb known as the Vanilla
Plant, from the odor which the leaves emit when
bruised. It is not, however, the vanilla plant of com-
merce (see Vanilla). Trilisa is a genus of two species
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closely related to Liatris. The species are autumn-
blooming plants 2-'S ft. high, with numerous small
flower-heads of purple or white. They differ from Lia-
tris as follows: The roots are fibrous (those of Liatris
being tuberous); the inflorescence is panicled instead
of racemose or spicate, and the involucral bracts are in

only 2 or 3 series, while those of Liatris are in many
series. Trilisa is not so well known to gardens as the
Blazing Star. Although a native of the low pine bar-
rens from Va. to Fla. and La., it is perhaps hardy.
Twenty years ago it was advertised by a Massachusetts
dealer in native plants. It is mentioned in some Eng-
lish books as a hardy plant, thriving in light soil and
prop, by division or by seeds sown in autumn. It is

more fully described in our native botanies.

odoratissima, Cass. {Licltris odoratlssinia, Michx.).
Vanilla Plant. Also called Carolina Vanilla, Dog's-
tongue, etc. Rather stout, glabrous, perennial herb,
2-3 ft. high: Ivs. thick, entire or sometimes dentate,
obtuse, 4-10 xI-1^'^ in., oblong, ovate or oval: inflores-

cence corymbose paniculate: fl. -heads about 3^4 in. long.
Aug., Sept. B.B. 3:319. —The other species (T. pani-
ctdata, Cass.) has a similar range and is distinguished
by its viscid-pubescent stem and thyrsoid-paniculate
inflorescence. -^^ ]\j_

TRtLLIUM (Latin, trlplum, triple: leaves and floral

parts in threes). Lilidcew. Wake-Kobin. Birthroot.
White Wood Lily. Ground Lilt. Twelve species of
tuberous-rooted spring-flowering herbs in North Amer-
ica, and about half as many more in Asia from Hima-
laya to Japan. All the American species and none of
the others are in the trade in this country. The stem is

simple and erect, 3-leaved near the summit and bearing
one flower with 3 green sepals, 3 white or colored dis-

tinct petals, 6 short stamens, and a 3-loculed ovary
which ripens into a red or purple berry-like fruit. For
a botanical account of the American species, see S.
Watson, Proc. Amer. Acad. Arts & Sci. 14 (1879).
Trilliums are amongst the characteristic flowers of

American woods. The best known species is T. grancli-
florum, which ranges from Canada to the mountains of
North Carolina and extends westward beyond the Great
Lakes. All Trilliums delight in moist, rich soil. They
thrive in woods mold. The root is a deep-seated perpen-
dicular tuber or rhizome (Fig. 2572). It is customary to

transplant Trilliums from the woods when in bloom.
This is because the plants can be found readily at that
time and because the desire to grow them is strongest
when the plants are in bloom. It Is better to transplant
in midsummer, or later, however, when the growth is

completed, although the plants are difficult to find after
the tops have died. The bloom is made largely from the

energy stored in the tuber the
previous season. After flower-
ing, the plant stores energy for
the succeeding year. By mid-
summer this work is accom-
plished and the tops die: then
the plants are at rest and they
are in proper condition to be
moved. However, good results
are sometimes obtained by mov-
ing them in spring. These re-

marks will apply to most early
spring- blooming small herbs.
Give Trilliums a rich, deep,
rather moist soil in partial
shade. Plant deep. A colony
will last for years. Trilliums
force well. See Forcing. Plants
may be propagated by seeds
sown as soon as ripe. Bloom-
ing plants may be expected in

two or three years. Trilliums
are among the choicest of all early spring plants, and
they should be more common in gardens. They can be
made to thrive well in borders about-city yards. They
may also be colonized in grass where the lawn mower
is not used. Best results are usually attained, however,
when they are planted alone in masses. Trilliums are
amongst the relatively few plants that are very showy
and yet not coarse.

2572. Vertical rhizome of

Trillium (X K).
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angustipetalum

,
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2573. Flower of Trillium grandi-

florum iXVz).

B.M. 3002. L.

a. Ovary 3-angled, not ivinged.

1. nivale, Ridd. A dwarf species, 5 in. or less high,
early: Ivs. narrow and obtuse, 1-2 in. long: fls. white,
on a short erect or de-
clined pedicel, the pet-
als about 1 in. long,
narrow and nearly or
quite obtuse. Low
woods, Pa. and Ky. to
Minn, and Iowa. B.M.
6449,

2. u ndul S. t um ,

Willd. {T. erifthrocdr-

pitm, Michx. T. pic
turn, Pursh). Of me
dium to large size, 1

ft. or more high: Ivs
large, ovate and acutt
or acuminate, short-
stalked: fls. rather
large, white, on a short
biit slender erect or
inclined pedicel, the
petals oblanceolate and
wavy, about 1 in. long
and u.sually purplish
at the base. Woods,
Nova Scotia to Missouri and Georgia,
B.C. 13:]232.

AA. Ovary 6-angled, often winged.

B. Flowers sessile [and mostly colored).

c. Leaves sessile.

3. sessile, Linn. Strong-growing, 1 ft. or less high:
Ivs. broadly ovate or rhomboidal, acute, more or less

spotted: fl. sessile in the whorl of Ivs., small, purple or
greenish, the petals narrow and acute. Woods, Pa. to

Minn., Ark., and Fla. B.M. 40. L.B.C. 9:875. F.S.
22:2311. -Variable.

Var. giganteum, Torr. (var. Californicum, Wats.).
Much stouter, the Ivs. often 6 in. long and spotted, and
the petals sometimes 4 in. long: fls. purple, rose-color

or white, the petals rhombic-ovate or narrower. Calif,

and Ore. G.F. 3:321.

Var. angustip§talum, Torr. Similar to Var. gigan-
teum, but the Ivs. somewhat petiolate and the petals

narrower. Calif., Ore. Apparently not in the trade.

This and var. giganteum appear to be the only Trilliums
native to California, except T. ovatum.
Var. rtibrum, Hort. A form of Var. giganteum with

fls. deep red-purple.

Var. Wr£yi,'Wats. [T. discolor, Wray). Petals spatu-
late-obtuse, 1 in. long, greenish. Georgia. B.M. 3097.

Nuttallii, Wats. [T. viridescens, Nutt.). Lvs. pubes-
cent beneath, as also the upper part of the stem: petals

linear - lanceolate, purplish green with brown base.

Ark.

4. lanceolS.tum, Boykin {T. recurvdtam, var. lanceo-

Idtum, Wats.). Plant often more than 1 ft. tall: lvs.

lanceolate, sessile: fls. dull or brown-purple, an inch or
more long, narrow - lanceolate or linear, the sepals as-

cending or somewhat reflexed, the filaments usually
exceeding ^ in. in length. Ga., Ala. — Little known in

cult.

cc. Leaves stalked.

5. recurvatum, Beck. Strong-growing, usually 1 ft.

or more high: lvs. ovate or ovate-oblong, tapering to

both ends, on short but slender petioles: fls. brown-
purple or dull-purple, about 1 in. or more long, the
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2574. Trillium grandiflorum. the commonest Wake Robin. Nearly full size.

petals narrow and erect, the sepals narrow and reflexed. as long as the blade or even longer (blade 3-5 in

Woods, Ga. to Minn., Miss, and Ark. long) : fls. purple, the petals 1-2 in. long and narrow-

6. petioiatum, Pursh. Stem scarcely arising above oblanceolate, the sepals erect. Idaho, Ore., and Wash,
the ground: Ivs. ovate-elliptic to reniform, with stalks Little known in cult.
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BB. Flowers stalked.

O. Pedicel lovger than the flower: Ivs. nearly or quite

sessile.

7. grandifldrura, Salisb. Figs. 854 (Vol. II), 2573,

2574. Stout, 1 ft. or more hii^li: Ivs. broad-ovate or

rhombic-ovate, narrowed to both ends, often wavy: fls.

erect or nearly so, piire white, changing to rosy pink as

they fade, 2-3 in. long, the petals broadly oblanceolate

and spreading and mncli longer than the sepals. Quebec
to Minn., Fla. aad Mo. B.M. 855 (as T. erytJirocarpum).
L.B.C. 14:1349. Gn. 29. p. 257; 36, p. 394; 40:821. G.M.
33:131. Mu. 4:17. A. G. 17:243. Gng. 4:305; 0:161.-

2575. Trillium erectum (X %),

Sporting forms are not uncommon. Sometimes forms
occur with petiolate Ivs. A.G. 1892:206. T. grandiflo-

rum is the best and handsomest species for cultivation.

8. ov&,tum, Pursh. Much like T. grandiflorum, but
the petals narrow-lanceolate or narrow ovate, the sepals

usually nearly as long as the petals: plants 1 ft. or less

high: Ivs. ovate to nearly orbicular, often somewhat
rhombic. Calif, to B. C—The Pacific coast representa-
tive of T. grandiflorum.

9. erectum, Linn. {T. phidulum, Willd. T. purpu-
reuniy Kinn. T. fceiidum, Salisb.). Figs. 2575, 2570.

Stout, 1 ft. or more high: Ivs. broadly rhombic-ovate:
pedicel usually bent over or inclined but sometimes
erect: fls. brown-purple to greenish purple, the petals
usually about 1 in. long, ovate to lanceolate, not much if

any exceeding the sepals. Nova Scotia to Manitoba,
N Car. and Mo. B.M. 470. L.B.C. 19:1838. F.S. 10:990.

Mn. 2:49. G.C. 11. 19:605. The fls. of T. erectum are
ill-smelling.

Var. Alburn, Lodd., has white fls. B.M. 1027. L.B.C.
19:1850.

Var. viridiflbrunit Hook. Fls. greenish. B.M. .3250.

Not known to be in the trade.

cc. Pedicel generally not exceeding and usually shorter
than the flower.

D. Fl. declinate under the Ivs.

10. c6muum, Linn. Plant 1 ft. or more high: Ivs. very
broadly rhombic -ovate, nearly or quite sessile: fls.

white, the petals 1 in. or less long, ovate-lanceolate,
wide-spreading or reflexed, undulate, equaling or ex-
ceeding the sepals. Newfoundland to Ga. and Mo.
B.M. 954. Mn. 10:49.

11. stylosum, Nutt. (T. nervdsum and T. Cdtesbcei,
Ell.). Slender, 12-18 in. high: Ivs. ovate-lanceolate,
narrow at each end, short-stalked: fls. rose-color, the
petals oblong, obtuse or acute, curved, undulate, some-
times 2 in. long. N. C. to Fla.
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DD. Flower erect.

12. pusillum, Michx. Small, usually not 1 ft. high:
Ivs. lanceolate or oblong, obtuse, sessile: fls. pale flesh
color, less than 1 iu. long, on a short erect pedicel, the
petals lanceolate and exceeding the obtuse sepals.

T. Govcnidnum, Wall. A species of teraperato Himalaya,
little known and described by Hooker as follows: "Lvs.
shortly petioled, ovule or ovate-cordate, acute: .sepals sub-
equal, narrowly Ihieiir."— J", obovdtuin, Pursh. Founded on a
Canadian plant, whicli has been referred to T. erectum. Maxi-
mowiez keejis it distinct, however, extending its range to
Kamtschatka and Japan. It is tlie T. ere(;tuni, var. Japonicum,
Gray. According to Watson, the Japanese plant "is distin-
guished Viy a somewhat produced eonnec;tive [between the an-
tlier-cellsj and very short stigmas." Maximowiez says that tlie

plant differs from T. erectum in the petals being broader and
more obtuse and longer than the calyx, the fls. nodding from
the first, and tlie Ivs. broader than long, sessile, not attenuate
at the base.— r. Smdllii, Maxim. One of the T. erectum series
(T. erectum, var. Japonicura flore pleuo, Gray^ of Japan.
Fls. smaller than those of T. obovatum (2 in. across), deep
tawny red, the petals not exceeding the sepals, nearly orbicu-
lar or obovate.—T. Tschonoskii, Maxim. About 1 ft. tall: Ivs.

sessile, broad-ovate or orbicular, somewhat rhombic, acumi-
nate: fls. dull purple, ] in. or less across, the petals oljlong-
lanceolate. According to Hooker, this differs from T. erectum
chiefly in the longer filaments." Himalaya to Japan.

L. H. B.

TRiOSTETJM (name shortened by Liunseus from Tri-
osteospermum, which is from Greek for three bony
seeds). Caprifoliaceca. Feveewokt. Horse Gentian.
A genus of 3 species of coarse perennial herbs, of which
2 are American and 1 Himalayan. Stems simple: Ivs.

rather large, pinnately veined, entire or sinuate: fls.

dull-colored, sessile, solitary or in small clusters in the
leaf-axils, followed by orange or reddish fruits.

perfoliS.tuin, Linn. Stem 2-4 ft. high, stout: Ivs.

ovate, shortly acuminate, narrowed below into connate-
perfoliate or simply connate base: corolla dull brown-
purple. Rich soil. New England and Canada to III. and
Ala. B.B. 3:2.34.— Is occasionally offered by collectors.

It is a weedy plant of very easy cultivation.

F. W. Barclay.

TRIPHASIA (triple; alluding to the make-up of the
flowers). Rutctcece. A small spiny shrub grownforhedges
and for ornament, and sometimes for its small berries,
which are used for preserves: Ivs. alternate, sessile, dark,
evergreen, trifoliolate, with small ovate lateral leaflets

and much larger obovate central leaflet: thorns slender,
about M in. long, one or two in the axil of each leaf:

fls. white, about H in. long, solitary, or in 3-fld. cymes,
axillary; calyx cupulate, 3-4-lobed; petals 3-4, linear-

oblong, free, imbricate; stamens 6, free, inserted
around a fleshy disk: ovary ovoid, 3-loculed: fr. a small
1-3-seeded berry: seeds oblong, exalbuminous, im-
mersed in mucilage; testa coriaceous, embryo often
with unequal plano-convex cotyledons. Only one
species.

2576. Trillium erectum.

aurantiola, Lour. [T. tritolidta, DC). Bergamot
Lime or Lime Berry. Fig. 2577. A glabrous spiny
shrub with straggling evergreen branches and leaves.

Hindostan. — Cultivated in many tropical countries and
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in greenhouses. Produces an abundance of elliptical or
nearly globular, gland-dotted red berries about Vs-zi in.

across. They are sweet and agreeable and are said to

be delicious when preserved. In trade catalogues the

2577. Triphasia aurantiola (X K).

names Triphasia avrantiola and T. trifoliata are
sometimes erroneously applied to the hardy trifoliolate
orange (Citrus trifoliiita). In the U. S., little known
escept in S. Fla. It withstands some frost.

H. J. Webber.

TEtPSACUM (Greek, f/ifto, to rub or thresh; probably
alluding to the ease with which the fertile spike can be
broken up). Gramlnetv. Species 2 or 3, of the warmer
parts of North America, one extending north to central
U. S. and in many places furnishing considerable na-
tive fodder. Fls. monoecious, in the same spike, the
staniinate above; spikes terminal and axillary; stami-
nate spikelets 2-fld., in pairs at each joint; pistillate

single, 1-fld., imbedded in each joint of the rachis, so
that the smooth cartilaginous axis and the outer glume
form a nearly cylindrical mass. At maturity the pistil-

late spikes separate into the joints.

dactyloides, Linn. (T. violilceum axiA T. Ddctylis of the
trade). Gama Grass. Sesame Grass. Culms in bunches,
4-7 ft. : spikelets 2-3 at summit and often single from the
upper axils. Moist soil. Conn., 111., Kans. and south-
ward.—A wild fodder grass, sometimes cultivated for
the same purpose and also in gardens as a curiosity.
Raised from seed, or more certainly from cuttings of
the rootstocks. a. S. Hitchcock.

TRISTAGMA (Greek, three drops; alluding to the
three nectar glands of the ovary). Including Stepha-
nolirion. Jjilidceie. A genus of 3 species of bulbous
plants from Chile. Radical Ivs. few, narrowly linear;
scape naked, bearing rather numerous salver-shaped
pedicellate fls. in an umbel: perianth-tube cylindrical,

sometimes with a crown in the throat; lobes 6, spread-
ing, nearly equal; stamens 6: ovary sessile, 3-loculed,
ovoid. Fall-blooming bulbs.

nivaie, Poepp. [MiUa niv&lis. Baker). Lvs. G-9 in.

long, about 2 lines wide ; scape slender, about 1 ft.

long : fls. 1 in. long, 2-8 in an umbel, the segments
linear and greenish; crown none.— Offered by Dutch
bulb growers.

T. nardssoldes, Benth. & Hook., does not appear to be in the

Amer. trade. It is 1 ft. or more high, with short narrow-linear
lvs., and white fls. bearing a bright orange narcissus - like
crowu of .'i-6 broad nueanal more or less connate scales.

F. W. Barclay.
TRISTANIA (in honor of Jules M. C. Tristan, 1776-

1861, a French botanist), llyrtdcew. A small genus
of subtropical evergreen Australasian trees or small
shrubs. Lvs. alternate or rarely opposite, somewhat
whorled: fls. axillary, pedunculate, cymose, often fra-
grant; bracts obovate or caducous ; calyx-tube turbin-
ate-campanulate, lobes 5; petals 5, spreading; stamens
numerous, ttnited in bundles opposite the petals: cap-
sule 3-loculed, many-seeded, partly exserted or inclosed

:

seeds numerous, wingless, ustially Imear-cuneate. Cul-
tivated as greenhouse shrubs in N. Europe; hardy in

Calif, north to San Francisco, also in Fla. Propagated
by half-ripened cuttings in sand under glass, or by
seeds.

conf6rta, R. Br. [Lophostenion arhor^-scens j Schott.).
Brisbane Box. Fig. 2.578. An umbrageous tree attain-

ing 150 ft.: young shoots and calyx hoary-pubescent:
lvs. 3-6 in. long, ovate-lanceolate, glabrous, usually
crowded at the ends of the branches and apparently
verticillate: fls. mostly on the branches well below
the lvs.

;
petals about 34 in. long, white and spotted,

fringed. Queensland. B.R. 22:1839 (as T. macro-
phyila). —A handsome evergreen shade tree, valuable
for avenues in hot, dry regions, as it withstands great
drouglit; it also produces timber valued for strength
and dtirability. Much grown in New South Wales as
a boulevard tree. Hardy in middle California, with-
standing an exceptional temperature of 26° Fahr. at

Berkeley. Joseph Bortt Davy.

TRITELEiA (three and complete; referring to the 3-

merousfls.). Jjilidcece. Triteleia has been referred to

Milla and Brodifea; but when the group is restricted to

the South American species, it seems to be advisable to

keep it distinct. In Brodiaea proper the pedicels are
articuliited at the apex; in Milla and Triteleia they are
not articulated. In Milla the stamens are inserted in

one series in the throat of the perianth ; in Triteleia

they are distinctly in two series in the tube of the peri-

anth. See Brodiwa and Milta.
About 16 Triteleias are known (see Baker, 6.C. III.

20, p. 459). These are of two series, — those with peri-

anth-tube usually as long as the segments, and those
with tube shorter than segments. To the former sec-

tion belongs the common T.uniflora,t\\e only species

in general cultivation. The species are native to the
Andes and Argentina as far east as Buenos Ayres.
They are all low grass-leaved bulbous plants, hardy or

2578. Tristania conferta (X J^).

half-hardy, useful for planting in the border or for

spring blooming in pots. Sometimes the odor is un-
pleasant.

imiflftra, Lindl. (jV/t'^a ««i7Mra, Grab. Brodiwauni-
fidm, Baker). Spring Star-flower. Fig, 2579. Lvs.
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narrow-linear, 1 ft. oi- less long: scapes 8 in. or less

tall, bearing: a bract-like spathe towards the top: tl. 1

(rarely 2), 1-lK in. across, pale lilac or pale blue, with

pointed segments violet-streaked through the center.

Argentina. B.K. 2:):1921. B.M. 3327. R.H. 1859, pp.

350, 351. Gng. 2:59. — Hardy in most of the northern

states, although it does not persist long. Grown chiefly

as a pot-plant for spring bloom. Var. caerillea, Hort.,

has porcelain-blue flowers. There are other horticul-

tural forms. T. violacea, with "delicate violet flowers,"

is probably a form of this species rather than the T.

violacea, Kunth, a Chilean species. l. jj. b.

TEITHKiNAX (apparently triple TJirinax; applica-

tion not obvious). Palmdcea;. Four species of South
American fan palms, one of which was offered for cult,

in Fla. in 1889 and is now advertised in southern Cali-

fornia. The genus belongs to the Corypha tribe and is

distinguished from allied genera chiefly by the follow-

ing characters: fls. hermaphrodite; petals imbricate;

filaments connate into a tube: carpels distinct; styles

long, distinct, terminal in fruit.

T. Brasiliensis is a little-known palm. It seems to

have been confused in the trade with Tlirinnx Chuco,
which is referred in this work to Acanthorhiza C'lmco.

The leaf-segments of the former are bifid; of the latter

apparently not. Andr^ says the species described be-

low is unique by reason of its sheaths at the base of the
leaves. These, he says, "are composed of fibers which
are at first parallel and longitudinal, then obliquely in-

tercrossed and finally plaited at right angles like the

mats of pandanus in which the coffee of the Antilles

and Bourbon is exported. At the summit these narrow
strips unite and form a series of very long, robust, re-

curved spines which are evidently designed to protect

the fls. and fruits against climbing animals."

Brasiliensis, Mart. Trunk slender, 6-10 ft. high, 2-3

in. thick : leaf - segments 22-27, linear, free for two-
thirds their whole length, bifid. Brazil. I.H. 22:202.

W. M.

TElTICTIM (old Latin name for wheat). Gram'mem-
The genus as now limited comprises two sections,

.aSgilops, with 12 species of southern Europe and Asia,
one of which is thought by some to be the original of

our cultivated wheats; and Triticnm proper, which in-

cludes our cultivated wheats and spelts, that are re-

ferred by Hackel to 3 species. Annual grasses with
flowers in a terminal spike. Spikelets 2-5-fld. placed
flat-wise, -singly on opposite sides of a zigzag rachis;

empty glumes ovate, 3-many-nerved, these and the fl.

glumes more or less awned: grain free. The three
species of our cultivated wheats are

:

monoc6ccum, Linn. One-grained Wheat. Spikes
compact, the joints readily separating at maturity;
spikelets with one awn and usually maturing but
one fruit.— The wild form occurs in southern Eu-
rope. Cultivated from prehistoric times but now
only to a limited extent, and mostly for mush and
"cracked wheat," and for fodder.

Pol6nicum, Linn. Polish Wheat. Spikes very
large, compressed, mostly blue-green. — Original form
unknown. It is thought to be a true species because it

rarely produces fertile crosses with T. sativum, as is

also the case with T. movoeoccuni, while the races of
T. sativutn among themselves produce fertile crosses.
Cultivated in Spain, but not extensively elsewhere.

sativum. Lam. Wheat and Spelt. Hackel divides
the numerous varieties into 3 races: (a) Spelts (T.
spilta, Linn.). Spikes loose, 4-sided: rachis articu-

late at maturity. (This race and the next are easily
distinguished by the fact that the grain does not fall

out when threshed. ) One of the oldest of the cultivated
grains, the culture of which has decreased till now it is

grown only to a limited extent In a few countries in
southern Europe. (6) Emmers (T. dicdccum, Schrank).
Spike very dense, laterally compressed, rachis articu-
late at maturity. This species has a history similar to
Spelt and its cultivation is now confined to certain
countries of S. Eiirope, where it is used chiefly for
mush and in making starch. Both of these races are
being tested in this country by the Department of Ag-
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riculture, and they may prove valuable in the drier

regions, (r) Wheats. Rachis not articulate at maturity.

Grain easily falling out when threshed. There are 4

more or less well-marked sub -races. (1) English
Wheat [T. tiirgidum, Linn.). Empty glumes sharply

2579. Triteleia uniflora (X }i),

keeled at base; grain broadly truncate above; leaves
usually velvety; flour poor in gluten. To this belong
the Miracle or Egtptian Wheats [T. compOsitum,
Linn.), having branched spikes, which originated as a
sport. (2) Hakd or Flint Wheats, Macaroni Wheats
{T. durum, Desf.). Empty glumes sharply keeled at

base; grain narrow and tapering, very hard ; awns long
and bristly like barley, in some varieties black. Culti-

vated in Mediterranean countries, especially for making
macaroni and similar products, and in Russia, where
it is used for making bread, when it is mixed with
10-25 per cent of soft red wheat. (3) Dwarf and
Hedgehoo Wheats. Empty glumes keeled only in

ui>per half. Spikes short and dense, only 3-4 times
longer than broad: culms rigid. Grown in mountainous
regions of Europe, Chile and Abyssinia. The awned
kinds are called Hedgehog wheat. (4) Cosimon Wheat
{T. vulgtlre, Vill.). Glumes as in preceding, but spikes
longer and looser. There are many varieties grown in

this country, — some naked or awnless ("smooth"),
others awned or bearded, some with glumes smooth,
others with glumes pubescent ("velvet chaft'"). Spring
wheats are planted in the spring and winter wheats in

the fall, the former group of varieties being grown in

the more northerly regions. a. S. Hitchcock.

TEiTOMA. See Kniphofia.

TKITONIA (name explained as follows by Ker-Gawler,
its author: "Name derived from Triton, in the signifi-

cation of a vane or weathercock; in allusion to the
variable direction in the stamens of the different spe-
cies"). Including Monfbretia. IridAcea^. Blazing
Star. A genus of South African bulbs (plants really

cormous), allied to Crocosmia, Acidanthera, Sparaxis
and Gladiolus. Baker admits 31 species (Handbook of

the Irideae, 1892). Pew of them are in general cultiva-

tion, although many of the species have been introduced
at one time or another. Those of the Montbretia class are
showy, hardy summer-flowering Ibulbs, to be handled
like Gladioli; or they may be left in the ground perma
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' nently if given protection of mulch in cold climates. As
far north as New York and Mass., however, they are usu-

ally heat wintered in damp {not wet) earth indoors. The
best known kinds are T. crocosnice flora and T. Pottsii.

Most of the Latin names in catalogues belong to these, as
sulphurea, Tigridia pyraynidaiis,
grandiflora, elegans, florihunda.

To gardeners, Tritonias are usually
known as Montbretias. Garden Tri-

tonias grow 1 ft. or more tall, pro-

ducing several to many showy flow-

ers of a yellow, orange or red color,

and bearing several stiffish linear

or sword-shaped
leaves. Corms
small, covered
with strongly
reticulated
sheaths or tu-

nics. The peri-

anth is tubular,
with a spread-

2581. Tritonia crocosmaeflora {X K).

2580. Tritonia Pottsi (X 34).

ing limb of obovate or oblong,
nearly equal segments. The
stamens are 3, inserted in the
perianth-tube, with mostly ver-
satile anthers and filiform fila-

ments. The pistil has a 3-

1 o c u 1 e d ovary, filiform 3-

branched style, ripening into a
3-vaIved capsule.

A. Periantli-segments obovate,

crocata, Ker-Gawl. Slender,
simple or branched from near
the base, bearing few fls. in
loose 1-sided racemes: fl. about 2 in. across, tawny yel-
low or orange-red, the stamens one - third the length
of the perianth-limb. Cape Colony. B.M. 184 fas Ixia
crocata). Gn. 54:1181. — Var. mimata, Baker {T. 7niu-
iata, Ker-Gawl.), has light red fls. B.M. G09. There
are color varieties, as purptirea, coccfnea, aurantiaca.
These plants are usually treated as greenhouse bulbs
in the North.

AA. Perianth-segments ohlong.

rdsea, Klatt. Tall and branched, with short linear Ivs.

a^d loose 6-15-fld. racemes: fl. bright red, with oblong
segments (the three lower ones yellow blotched at the
base) as long as the tube and anthers just protruding
from the tube. Cape Colony. B.M. 7280. -Can be left

in the open as far north as Mass., if well protected, but
are usually safer if taken up.

Pdttsii, Benth. [MonthrUia P6Usii, Baker). Fig. 2580.
Strong, branching plant 2-4 ft. tall, with several lax ra-

cemes, and few or several firm narrow Ivs.: fl. about
1 in. long, bright yellow tinged red, the tube broadly
funnelform and twice longer than the oblong unequal
ascending segments, the stamens about half the height
of the limb. Natal, Transvaal, etc. B.M. 0722. G.C.
III. 7:30X, showing how the corms form one above the
other.

crocosmsefldra, Lemoine [T. Pottsii x pollen of Cro-
cosmia anrea [Fig. 582, Vol. I]). Fig. 2581. Slender,
much branching, erect plant 3-4 ft. high, with several
or many sword-shaped Ivs., and loose, more or less dis-

tichous racemes: fls. 2 in. across, orange-crimson, with
a slender curved tube nearly or quite equaling the ob-
long spreading segments. R.H. 1882:124. Gn. 25, p. 363;
31:598. G.M. 36:484. — Crocos7Ha aiirea was introduced
(into England) in 1847, and Tritonia Pottsii (into Scot-
land) in 1877 by G. H. Potts. Victor Lemoine, Nancy,
France, hybridized the two, and the product, T. crocos-
mreflora, bloomed in 1880. This hybrid is now the most
popular of Tritonias (or Montbretias).

T. aUrea, Pappe. See Crocosmia aurea.— T. crtspa, Ker-
Gawl, Fl. whitish or pale pink, with oblong obtuse segments,

and with crisped Ivs. B.M. 678.— T. deilsta,'KeT'
Gawl. Differs from T. crocata in having a purple-
black blotch on the claw of the 3 outer segments.
B.M. 62;^.—r. flam, Ker-Gawl. Fls. bright yellow,
the segments oblong and the 3 lower ones with a
callus in the throat: h-s. very short. B.R. 9:747.—
T. hyallna. Baker. Differs from T. crocata in hav-
ing the perianth-segments narrowed at the lower
part into a claw with hyaline margin. B.M. 704,

as T. fenestralis.— r. linedta, Ker-Gawl. Fls. white
or pink, witli short oblong segments and protrud-
ing anthers, of the shape of gladiohis flowers. B.
M. 487 (as Gladiohis Hneatus).

—

T. sciUdris, Baker.
Small and slender: fls. pink, with wide-flaring nar-
row segments, ixiadike. B.M. 629 (as Ixia poly-
stechya).

—

T. securigera, Ker-Gawl. Lvs. short:
fls. red or copper colored, the 3 lower segments
with a callus on the claw. B.M. 383 (as Gladiolus
seeuriger).

—

T. unduldta. Baker. Lvs. short and
narrow, much crisped: fls. pink, with oblong equal
segments. B.M. 599 (as Ixia erispa).

—

T. viridis,

Ker-Gawl. Lvs. plane or crisped, linear; fls. green,
with nearly equal oblanceolate segments. B.M.
1275.— T. Wilsojii, Baker. Lvs. very narrow linear;
racemes simple or forked, lax, few-tid.: fls. white,
tinged with purple, the segments obovate-cuspidate.

L. H. B.

TRCLLIUS (old German trot, something
round; in allusion to the shape of the flow-

ers.) RanunciilciceoS'. Gi-obe Flower. A
group of neat, hardy, herbaceous perennials
of about 10 species, mostly found in marshy
places, of the north temperate zone. Roots
fibrous, thickened: Its. palmately divided or
lobed: fls. large, solitary, yellowish or pur-
plish; petals .'> to many, small, unguiculate,
with a nectariferous pit at the base of the
blade: stamens many: carpels 5 to many, ses-
sile, many-ovuled: follicles in a head. Plants
of this genus grow freely in a mixture of
sandy loam and peat, and in rather damp
situations. They may be increased either by
seeds, or by dividing the old plants; but the
young plants grow slowly at first, and will not
flower before the second season from seed.

A. Tr\(e petals shorter than the stamens.
B. Plant with true stem, %to 2 ft. high . . 1. laxus

BB. Plant with scapes or scape-Hke stems
seldoyn over 3 or 4 in. high 2. acaulis

AA. True petals longer than the stamens.
B. I/vs. only 6'parted: Ifts. somewhat

lobed, cleft and toothed: sepals
hardly spreading 3. EuropseuB

BB. Lvs. smaller, bronze-green; Ifts.

more finely lobed, cleft and toothed:

sepals spreading 4. Asiaticus

16.XUB, Salisb. Slender, weak stems, 32-2 ft. long,

somewhat ascending: radical and lower stem lvs. long-
or short-petioled: all the lvs. 5-7-parted ; Ifts. cuneate
and much cleft and toothed: fls. usually solitary. 1 to 2

in. across; sepals 5-7, entire or toothed at the end, more
spreading than the other species; petals many, much
shorter than the stamens: follicles H in. long, straight
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Deak one-fourth iis long: head of fruit % in. across.

Bogs and damp places, Mich, to New Eug. and Del.
May-July or Aug. B.M. 1988. B.C. 5G (both as T.
America)ii(.-<)

.

Var. albifl6rU3, Gray. {T. Americ(inus,T3.ook.) Much
like the type but usually lower, more slender; Ifts.

usually 5: fls. pale or white: petals nearly equaling the
stamens. Mountain tops, Colo., northward and west-
ward.

acaillis, Lindl. Plant only 3 or 4 in. high: Its. as in

the above, or only 5-parted: fls. lemon-yellow, spreading,
on stems hardly reaching from the ground; sepals 9,

nearly lanceolate, acute, sometimes toothed; petals
spatulate, shorter than the stamens. Northern India.

B.R. a9:32.

EuropSeus, Linn. (T. glotdstis, Lara.). Stems erect,

15 in. or more high, often branching; lower Ivs. petioled,

others se.ssile; Ifts. only 5-parted, lobed, cleft and
toothed, those of the root-leaves on short petioles; fls.

of a lemon -yellow color, solitary or in twos, 1-2 in.

across, globular in form; sepals 10-15, ovate; petals
spatulate, often longer than the stamens: fr. much as

in 2'. laxus. Wet upland meadows of N. Eu. May-Jnly.
Gn. i0:816.— Var. L6ddigesii, Hort.. has deep yellow
fls.

Asiiticus, Linn. Fig. 2582. Plant much like T.
Buropwns, often taller, the smaller bronze-green Ivs.

more finely lobed and cleft, fls. a rich orange color with
sepals spreading. May. Siberia. B.M. 235. —The blos-

soms of this are well suited for cut-flower purposes.
The plants thrive best and produce richest colors if

partially exposed to the sun. T. gigantens, found in
garden lists, is a very tall form of this species. T.
Japdnicus, Hort., with large orange fls. in early spring,
is by some referred to this species. j^^ q_ Davis.

growing herbs, mostly climbing, of South America,
chiefly of the cooler parts of Peru and Chile. They are
grown for their showy odd flowers. The common
species, T. minus and T. majus, are also grown for
their young pods and seeds, which are made into

pickles. Tlie peppery-tasting
leaves are sometimes used
like cress, in salads, whence

(f^*^"^ r the name "Indian cress" in
'"^ -A 'ai':*\ I A. England. In America this

use of the plant is little

known. Certain kinds, par-
ticularly T. tuberocum, pro-

duce edible sub-
terranean tu-

bers. The flow-

ers of Tropseo-
lum are very
irregular: se-

pals 5, connate
at the base, the
posterior one
produced into a '

long slender
spur: petals 5

(sometimes
fewer by abor-
tion),usually narrowed
into distinct claws, the
two upper ones smaller
or otherwise dissimilar
and inserted in the
mouth of the spur;
stamens 8, unequal,
with declined usually
curving filaments; pis-

til with one style and a
3-lobed ovary, which ripens into

3 1-seeded indehiseent carpels
(the carpels constitute the
"seed" of commerce). The flowers

yellow or orange, rarely blue or pur-
leaves are alternate and usually
though often deeply lobed or even
usually peltate; stipules none or very
species climb by means of the coil-

oles. For references to recent botanical literature on
Tropfeolum, see P. Buchenau in Engler s Bot. Jahrb.
2G, p. 580.

Tropseolums thrive in any warm, sunny, fairly moist
place. The tops are tender to frost. For early effects,

seeds may be started indoors in pots or boxes. The
common climbing species are T. maJKS and T. Loh-
hianum, both of which are very useful for window
boxes, balconies, for covering banks and walls, and for

growing amongst shrubbery. The common dwarf species,

T. minus, is earlier and usually more floriferous, and
is very useful for the front row in the border. T.

peregrimim, the Canary-bird Flower, is grown either

indoors or in the open. Probably most species are per-

ennial. Many of them are tuberous and withstand
some frost at the root; but the half-hardy species are

little known in this country.

2583.

Tropaeolum
tricolorum.

{X%.)

are usually
pie. The
simple, al-

dissected,
small. The
ing peti-

atropurpureum, 12.

atrosanguineum, 12.

azureum. 1.

brachyeeras, 4.

Ganariense, 9.

fimbriatum, 11.

INDEX.

Jarrattii, 3.

Leiehtlini, 8.

Lobbianum, 11.

majus, 12.

minus, !?>.

peregrinuni, 9.

polyphyllum, 7,

speciosum, 5.

tricolor, 2.

tricolorum, 2.

pentaphyllum, 6. tuberosum, 10.

2582. Trollius Asiaticus (X %),

TROPaiOLirM (from Greek word for trophy: the
leaves are shield-shaped and the flowers helm.et-shaped).
Geranidcece, Nasturtium. About 40 species of soft-

A. Flowers hlue.

1. aziHreum, Mlers. Very slender glasshouse climber:

Ivs. peltate, 5-parted nearly or quite to the base, into

narrow-obovate or oblanceolate divisions: fls. small, the

calyx and short spur green, the wide-spreading corolla

azure-blue, the petals 2-lobed or emarginate. Chile.
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B.R. 28:65. R.H. 1843:300. P.S. 2:110. P.M. 9:247.

R.B. 20:157. Var. grandiSldrum, Hort., has larger fls.

P.S. 11:1160. I.H. 3:85.

AA. jPls. red or yellow.

B. Petals small, protruding from the constricted mouth
of the calyx,

2. tricoldrum, Sweet (T. tricolor, Lindl.). Fig. 2583.

Perennial from a fleshy or tuberous root, half-hardy,
climbing: Ivs. peltate, orbicular, divided into 6 oblong
villous leaflets: fls. about 1 in. long, somewhat cornu-
copia-shaped, the calyx being the conspicuous part;

main part of the calyx vermilion, the short lobes pur-
plish, the small petals yellow. Chile. B.M. 3169. B.R.
23:1935. F.S. 4:309. P.M. 2:123. -Very choice half-

hardy plant and probably the best known in this coun-
try of the tuberous-rooted kinds. Usually grown in-

doors. Its growth is very delicate.

3. JArrattli, Paxt. Much like T. tricolorum, but more
robust, the fls. larger, more brilliant in color, the upper
part of the calyx with bright spots of yellow, the two
upper petals penciled with Ijrown. Chile. P.M. 5:29.

BB. Petals conspicuous and mostly wide-spreading

.

c. Spur not as long as the calyx-lohes

.

4. brachyceras. Hook. & Am. A very slender climber,
resembling T. tricolorum in habit: Ivs. peltate, nearly
orbicular, deeply parted into 6 or 7 oblong or obovate
obtuse lobes: fls. small, on short pedicels, the calyx
green and very short-spurred, the corolla with spread-
ing yellow petals. Chile. B.M. 3851. B.R. 23:1926.
F.S. 4:368. P.M. 4:55.-Hal£-hardy perennial.

CO. Spur much longer than calyx-lobes.

D. Lvs. parted nearly or quite to the base, or distinctly
compound.

E. Blossoms essentially red.

5. speoifisum, Poepp. & Endl. Half-hardy slender
climbing vine: lvs. peltate at the base, sbort-petioled,
parted to the base into 6 obovate-oblong obtuse divisions
or leaflets: pedicels very slender, red, fls. shaped much
like those of T, majus, but smaller, vermilion-red.

showy. Chile. B.M. 4323. P.S. 3:281. P.M. 14:173.
Gn. 37, pp. 253, 545.—A perennial fleshy-rooted plant,
hardy in England.

2584. TroPEeolum pereerinum—theCanary-birdFlower (X H,

2585. Tropseolum maius, the common Chmbing Nasturtium,

(X K.)

6. pentaphyllum, Lam. Slender climber, the glabrous
colored stems arising from a tuberous root: lvs. di-

vided to the base into 5 oblong or obovate segments or

leaflets: fls. small (abovit 1% in. long), the large red
spur being the conspicuous part, the loljes green, and
the 2 small petals red. Argentina. B.M. 3190. B.H.
22:73.—A half-hardy species, showy because of the
great number of bright small flowers.

EE. Blossoms yellow.

7. polyph^llum, Cav. Perennial, half-hardy: stem
succulent, prostrate or climbing: lvs. peltate, orbicular,

cut beyond the center into 7-9 narrow divisions : fls.

much like T. majus in shape, butsmaller; spur slender
but rather short, the calyx-lobes triangular; petals
unguiculate, yellow, wavy or eraarginate, the 2 upper
ones streaked with red. Chile. B.M. 4042. P.M. 10:175.

P.S. 20:2066. G.C. 11. 20:241. Gn. 45, p. 158.—It is a
tuberous-rooted species, the stem naturally prostrate.

8. Lelchtlini, Hort. Hybrid of T. polyphyllum and
T. edule (see suppl. list), raised by Max Leichtlin,
Baden-Baden. Much like T. polyphyllum, but the fls.

of brighter color, and the lvs. larger.

DD. Lvs. lobed, the divisions usually not extending
much, if any, beyond the middle, and the si-

nuses usually broad.

E. Petals fringed.

9. peregrlnum, Linn. {T. Canariinse, Hort.). Ca-
NABY-EIED Plower. Pig. 2584. Annual, tall-climbing;

glabrous: lvs. peltate near the margin, cordate-orbicu-

lar, divided to about the middle into 5 lobes, which are

mostly apiculate: fls. canary-yellow, odd and very ir-

regular; spur green, hooked; 2 upper petals erect and
large, obovate-clawed, much fringed: 3 lower petals

small and narrow and ciliate. Colombia. B.M. 1351.

B.R. 9:718.—An excellent quick-growing vine, although
the fls. can scarcely be called showy.
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EE. Petals entire.

10. tuberdsum, Ruiz. & Pav. Root producing a pyri-
forra irregular tuber 2-3 in. long: stem climbing, gla-
brous; Ivs. peltate near the base, cordate-orbicular, 5-

lobed nearly or quite to the middle: fis. rather small,
the calyx and long spur red, the petals yellow, small
and nearly erect and little exceeding the calyx. Peru.
B.M. 3714. F.S. 5:452. P.M. 5:41). R.H. 1853:341
(tubers). J.H. III. 30:385. — Plant stands some frost.
In Peru, the tubers are eaten, and the plant is some-
times cult, in Europe for the tubers. It appears in the
Araer. catalogues of European dealers. The tubers are
usually boiled.

DDD. Lvs, entire or only undulate.

E. Plant pilose.

11. Lobbi^num, Veitch. Annual, climbing, hairy all

over except tlu; under parts of the lvs. and the petals:
Ivs. very long-stalked, peltate, nearly orbicular, undu-
late and with points on the margin: fls. large, long-
spurred, orange-red, the two upper petals large, broad
and entire, the three lower ones small and clawed and
coarsely toothed and also fringed on the claws. Colom-
bia. B.M. 40117. F.S. 2:G7. P.M. 11:271. Var. fimbri-
atum, Hort., has all the petals toothed or fringed. R.H.
1850:101. — Seldom seen in its pure state.

EE. Plant glahroiis.

12. mMus, Linn. Figs. 2585, 2586. Strong-growings
somewhat succulent climbing annual : lvs. peltate*
nearly orbicular and undulate-angled: fls. large, mostly
in shades of yellow or orange, with straight spur, the 2

upper petals entire or undulate (not apiculate), the 3
lower ones narrower and fringes on the claws. Peru.
B.M. 23:3375 (var. atrosanguineum). F.S. 12:1286 (var.
atroparpureum nanum). P.M. 1:176 (var. atrosangui-
neum). There are double-fld. forms. G.C. 11. 11:665.
These appear to have been introduced into this country
about 1885 or 6. There are also dwarf forms,— This spe-
cies has been in cult, in Europe since 1684. It is the
foundation of the common climbing Nasturtiums. Some
of these garden forms are probably the offspring of hy-
bridization with T. Lohbianum

B.M. 98.—Very likely blended with T. niajus by hybridi-
zation, in garden forms.

T.digitAtvm, Kurst. Climber, with root fibrous: lvs. peltate,
5-7-lobed: lis. yellow, 1 in. in diam., the spur long uud red, the
petals fimbriate. Venezuela.—T. edule, P.-Lxt. Climber; lvs.

orbieizlar.with 5 or 6 narrow Ifts.:

fls. in shape like tliose of T.
majus, but smaller, yellow. Pro-
duces tuberous edible roots.
Chile. P.M. 9:127. -"r. hedercB-
folia" is offered by A. Blanc in
1901.—r. Lindeni. G. Wall. Beau-
tiful climber with large, peltate,
uudulate-lobed lvs. that are pur-
plish beneath and beautifully
veined with white above: fis. on
long pedicels, the long tube red
and the calyx-lobes ^reen. Co-
lombia. l.H. 41:267. L. H. B.

258/. Flower of Tropaeo-

lum minus (X %).

One of the lower petals
sliown at a.

2586. Tropaeolum maJus.

13. minus, Linn. Fig. 2587. Dwarf annual, not climb-
ing, smaller in all its parts: Ivs. apiculate at the ends
of the veins: fle. with narrow apiculate petals. Peru.

TROPICAL FRUITS. Trav-
elers hailing from tht: temper-
ate zone are generally sur-
prised and delighted, at first,

with the fruits they find in
tropical markets. This is

due to the fact that such
things are for the most part
new to them. They taste
everything they see and not
infrequently publish their ex-
periences in language where
praise is not stinted. Some,
on the other hand, view nearly
every tropical fruit with prej-
udice and disdain and cannot
be persuaded to taste, and if

eventually persuaded, only to condemn with aversion.
Under such circumstances it is not to be wondered at
that in some quarters tropical fruits should be held in
high esteem, and in others be considered of doubtful
value. That good tropical fruits do really exist cannot
he disputed, although on careful examination they are
found to be few in number, and some kinds far from
common even in the local markets. True tropical fruits
may be described as those requiring a temperature from
16° to 32° centigrade or 60° to 1)0° Fahr.
Among the subtropical fruits there are some which

appear tO' thrive in the tropics as well as in their native
place, but whether this is really so may be questioned.
Any differences in the conditions of the fruits on reaching
the ripening stage will account for difficulties often met
with in preparing them for export. Such is the orange,
for instance; it thrives well under tropical conditions
and gives (when the class of plant grown has been well
selected) fruit excellent in appearance, large in size^

and possessing a fine flavor. If such fruit is grown for
export, it must of necessity be packed at seasons of the
year when our tropical atmosphere is charged with hu-
midity to vpithin 15 per cent of the saturation point, and
this fact constitutes an important difficulty often over-
looked by beginners in the export trade. Such difficul-

ties can, however, be overcome by careful methods of
packing and preparation, and by selecting fruit which
ripens in the "dry season" when packing facilities are
as good as those of a temperate climate. It is very
doubtful, however, whether subtropical fruits grown in
a humid climate can ever equal in their keeping qualities
those produced in a lower temperature and drier cli-

mate. It has been proved that fruit can be safely trans-
ported to long distances if properly handled, but the
treatment to be undergone differs considerably from
that which the fruits of temperate climates require.
Many tropical fruits are nothing more than what should
be called wayside morsels, that is to say, although edi-

ble, they are seldom of a quality suitable for dessert,
and are consumed mostly by children and wayfarers.
By selection and cross-breeding these same fruits are
being much improved, and strains will probably be pro-
duced which in the future will be largely sought for, as
there are good indications of success in varieties which
have already appeared. This is work which must be
systematically adopted to sustain a regular export trade
in tropical fruits, and a good start has been made from
several points
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The fact is that tropical fruits with but few exceptions,
have until very recently been almost exclusively grown
from seed, with the natural result that variety in the
quality, form, size, and color of the fruit is the univer-
sal rule; and although there are seedling strains of well-
marked types, buyers know that no reliance can in the
main be placed upon securing fruits of uniform quality
and flavor. In the case of the orange, the class of fruit

raised in some districts is good as a whole, but in others
the produce is of a low grade and even in the best dis-

tricts inferior fruit is allowed to develop which often
spoils the better samples. This is being rapidly remedied
by the planting of grafted kinds. The same variation ob-
tains with all kindsof fruit without exception. In no fruit

is this feature more clearly apparent than in the mango,
Mangifera Indica. Fig. 2589. Kinds exist which are

2588. Flower of the Rose Apple or Jambos, one of the minor
Tropical Fruits. Natural size. (See p. 557.)

fit for the table of a king, but at the same time there
are fruits grown which the poorest beggar would refuse.

The variety is almost endless, and little dependence can
be placed upon quality, except those produced by trees

grafted from selected kinds. These are now becoming
more common, biit as yet there are no large orchards
planted with selected kinds, and consequently no regu-
larity can- as yet be expected in the quality and character
of the fruit available for export. The mango, like the
orange, easily yields to grafting; it grows rapidly and
there is no reason why large quantities of this excellent
fruit should not be placed upon the markets. The botani-
cal departments of the British colonies, and elsewhere,
have many selected kinds under cultivation and great
effort is being made to induce the people to plant se-

lected kinds, instead of the worthless seedlings. Man-
goes have been shipped with success from the West
Indies, and there would appear to be nothing of impor-
tance to prevent their being regularly placed upon the
markets of Europe and America. All that is needed is

to select fine strains, known both for their keeping
qualities and good flavor, and to grow them in quanti-
ties that would pay. The mango, as a rule, takes many
years to establish if grown from seed; but if grafted
plants are cultivated, fruit is obtained in four or five

years. The Julie, Divine, No. llMartin, Malda, Gordon,
Peters, Pere Louis, and Mango d'Or are varieties which
are worthy of the table of the richest, and would be well
suited for extensive cultivation for purposes of export.
The people are slow to recognize the value of the art of
budding and grafting, but education in this direction is

rapidly extending under the auspices of the Depart-
ments of Agriculture and Education in the West Indies.
Many fruits practically unknown in northern latitudes

are readily available here in small quantities, but insuf-
ficient to maintain a paying export trade. If they were
grown in larger quantity and in uniform quality, there
is no serious obstacle to their being regularly placed upon
the northern market. The system of transportation now
in use is not thoroughly efficient, but would soon adapt
itself to the circumstances of a profitable trade.
The success of the banana as an export fruit has long

been a recognized fact; and the trade is yearly increas-
ing. In this case the propagation is carried on by suck-
ers, and there is no variation in the quality of the pro-
duce; the market alwaj's gets the same quality, hence
the success.
Among the best of all tropical fruits is the Mango-

steen,G«rci»/ff Mangostana , native of the Straits Settle-
ments. This has been fruited in Jamaica and Trinidad,
and the fruit has been sent in good order to the English
market. It is, however, slow-growing, and as yet only
very few trees of it are in existence in the West Indies.
It has grown well in Trinidad, and has produced excel-
lent crops of fruit of the finest flavor and there can be
no doubt that many of the islands in the West Indies
are quite capable of growing this fruit to perfection;
and there is no doubt that it could be carried to market
without serious loss in transit.

Writings upon tropical friiits are much scattered and
there is as yet no book dealing solely with the subject.
The most important tropical fruits are detailed in the
order of their local value in the following list (see the
various entries in this Cyclopedia)

:

Tropical Fruits of the West Indies and Central
America:

1. Banana, Musa species. Figs. 187-8.

2. Cocoanut, Cocos nucifera. Figs. 506-7, 1497,

3. Pineapple, Anavas sativus. Figs. 83, 1810-11.

4. Mango, Afangifera Ivdica. Figs. 2589, 1360-1.

Mangosteen, Gareinia Mangostana. Fig. 893.

Sapodilla, AcJtras Sapofa. Fig. 2249.

7. Pear (Alligator Pear), Persea grafissima. Fig.
1724.

8. Sugar Apple, Anona squamosa. Fig. 94.

9. Custard Apple, Anona retimiJata.

10. Sour-sop, Anona mnricata.
H. Governor's Plum, Flacourtia Samontclil. P.

589.

12. Akee, Cupania sapida.
13. Cashew, Anacardium occidentale. P. 60.

14. Guava, Psidium Guajava. Pig. 2008.

15. Porame Cythfere, Spondias dulcis.

16. Granadilla. Passiflora macrocarpa.
17. Water Lemon, Passiflora laiirifoHa.

JS, Star Apple, Chrysophylhim Cahiifo. Fig. 469.

19. Genip, Melicocca hijuga. Fig. 1388.

Of this list probably not more than half the number
are cultivated in selected varieties, and some are mere
wayside fruits, as the guava, genip and cashew. The
banana, cocoanut and pineapple are largely exported.
The mango is capable of being grown to any extent for
export to temperate climates. The mangosteen is a
fruit the cultivation of which should be largely ex-

tended. The sapodilla if grown from the finest selected

varieties is one of the choicest of tropical fruits. It ia

tender when ripe but carries well when "full," a West-
Indian term for maturity. The pear (Persea) is a fruit

which also carries well when mature. It is what should
be called a salad fruit and is eaten with pepper and salt.

In the East it is often served with sherry and sugar as

fruit at dessert.

The anonas, Nos. 8, 9 and 10, are good additions to
the dessert when well grown from selected kinds. The
last, or sour-sop, is particularly well suited for flavor-

ing ices, it being considered by many as the best of all

the fruit flavors for this purpose. It could be easily

6.
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exported in ice. The akee might be exported if pre-
served. The pai't used is the \nvge ariUus attaclied to

tht' si-eil, and it is served as a relish with meat dishes.
Tlir ij;uvrriu)r's plum is a fruit the size of a greeu-gage
and makes line jellies. The casbew is useful when pre-
served, but is too tender for export. The large seeds,
roasted and bottled for preservation, form one of the
best table nuts known. The guava can only be exported
in the form of the well-known guava jolly. When a
good variety is to hand the Pomme Cyth^re is an excel-
lent and well-tlavored table fruit. The granadilla makes
excellent ices, and the water lemon is much used as
dessert, having the appearance and flavor of a huge ripe
gooseberry, though generally somewhat sweeter. Meli-
coeca bijuga, or the genip, is a children's fruit, and is

seldom seen at table. Like all similar fruits there has
practically been no selection, and a large amount of
variation appears. This is very prominent in the genip.
Some are very acid, while others are deliciously sweet.
This variation, as shown in seedlings, is fully sufficient

to account for the diverse opinions as to the qualities of
tropical fruits.

The citrous tribes are, of course, sub-tropical fruits,

but it is possible to grow them to great perfection in the
tropics. When grown upon the sour orange stock, the
trees are capable of reaching a large size, and will
afford regular crops. An excellent start has been made
in many West Indian islands in the cultivation of
grafted plants of the best kinds.
Trees in the tropics usually have their regular season

of fruiting, but many trees, such as the mango and the
orange, produce fruit out of season, or in the coolest
season of the year. Trees which fruit at such a season
are generally the most inferior kinds.
Most visitors to the tropics choose this season for

making their tour, and in consequence never have the
opportunity of seeing or tasting the best qualities of
the fruit produced, and only get inferior kinds, which
the regular resident would not trouble to eat. When a
mango is described as "all tow and turpentine," the
writers were writing truly of the ordinary "out of
season" mango, but all-the-year-round residents know
that these kinds are as different from the selected varie-
ties as is the quince from a jargonelle or a pear or a
crab apple from a Ribston pippin. j_ -^ Hart.

Another View of Tropical Fruits. — The fruits most
grown for export from the We^it Indies are bananas,
oranges, grape fruit or pomelo, pineapples and cocoa-
nuts. Others that are prized, but not exported to any
extent, are mangoes, grapes, star-apples, naseberry or
sapodilla, avocado pear, granadilla, cherimoya, sweet
sop and mangosteen.
banana. — There are between 20 and 30 different va-

rieties of banana, and al)Out half as many of the plan-
tain, which is the form of banana used as a vegetable.
The enormous export of over 8,000,000 ounches of ba-
nanas annually from Jamaica is almost entirely of one
particular variety, which goes under various names,—
"Jamaica," "Martinique," "Gros Michel," etc. A small
quantity of a red - skinned variety is occasionally ex-
ported. It is prized rather for its color and effective-
ness in a dish of fruit than for its quality. There are
others, such as "Lady's Finger," which are superior in
flavor to the Jamaica, and are destined to obtain in time
special prices in the markets. These superior varieties
have mostly been collected by the Royal Gardens, Kew,
from India, Java. Straits Settlements, etc., and have
been sent out from time to time to the Botanic Gardens
of the West Indies.
The soil most suitable for banana culture is a deep

loam with a large proportion of humtis. Good drainage
is essential. Bananas grow well under irrigation, but
the application of the water must be carefully watched.
The only disease that is known is a species of Maras-
mius, a fungus which attacks the petiole of the leaf.

It has not done much harm, and in fact has not attracted
any notice except in Trinidad. Insects do not interfere
with plant or fruit. Nematode worms are known in
other countries to have caused great destruction, but no
cases are reported from any part of tropical America.

Citrons Fruits (more properly sub-tropical). — Until a
few years ago no attention was paid to the cultivation

of any of the citroiis fruits: they simply grew wild,-
seeds were dropped by birds, and wherever the soil
was suitable trees sprung up. Naturally many hybrids
and inferior kinds exist, but the great mass of the trees
have come true, and the fruit is of excellent quality.
Since Florida has suffered so much in its orange-groves,
cultivation in the West Indies has become general, and
ail the best kinds of Citrus have been imported from
Florida, California and England. In Jamaica the navel
orange was introduced direct from Bahia many years
ago, and there is good evidence that it occurs spontan-
eously in the island at the most favorable elevation for
the orange, — about 2,300 feet. A natural hybrid between
the sweet orange and the tangierineis also known in the
same district. The general excellence of the orange in
Jamaica is partly due to the large numbers of grafted St.
Michaels that were distributed from the Botanic Gar-

5589. Fruits of the Mango. Mangifera Indica (X 1-5).

See also Mangifera, Vol. II.

dens at Castleton. A limestone soil seems to suit the
orange best. At low elevations both the orange and the
grape fruit are rather sweet, but this fault gradually
disappears and the tlavor improves the higher the ele-

vation,— the limit in Jamaica being somewhere about
4,000 feet for the orange, and 3,000 feet for the grape
fruit. The diseases and insect pests that attack the
citrous tribe in other countries are known in the West
Indies, and the roots of trees are also attacked by the
grub of a beetle, a species of Prsepodes. Trees that
have grown wild are not subject to disease or insect
pests.

P('«eff^j;j/e5. — Pineapples are indigenous in tropical
America, and although it is scarcely possible to say
whether they are truly native in any of the West In-

dian islands, they are spoken of as being grown not
very long after the discovery by Columbus. Joseph
Acosta, in his "Naturall and Morall Historie of the East
and West Indies" (London, 1604), says : "The first

Spaniards named many things at the Indies with such
Spanish names as they did most resemble, as Pines . . .

althottgh they be very different fruits to those which
are so-called in Spaine . . . The best [pines] are those
of the Islands of Barlovente [Greater Antilles]." The
Botanic Gardens in Jamaica are making experiments in
crossing different varieties. The Ripley is the general
favorite in Jamaica for its exquisite flavor, but the
Smooth Cayenne is being cultivated largely for export,
as its finer appearance ensures a higher price in the
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markets. Mealy bug attacks the cultivated pine-apple,
and blight and tangle-foot occur as in Florida, but in
suitable situations it grows wild without any cultivation
quite free from disease.
Cocoanufs.— There is a large export of cocoanuts in

the shell from the W. Indies, and in Jamaica there is a
factory for making cocoanut oil. The palms are sub-
ject in some districts to a disease which attacks the
terminal bud. So far as can be judged, it is of a
bacterial nature, and probably infection is caused by
beetles and other insects. In the West Indies cocoanxits
flourish even in the interior of the islands and at a con-
siderable elevation— 2,000 feet. They require an abund-
ance of water at their roots.
Mangoes were introduced into the West Indies towards

the end of the eighteenth century, and to-day they are
the commonest trees— the reason being that the seeds
germinate readily and at once take root in almost any
soil. The trees will grow even at elevations of 5,000
feet, but they do not bear fruit above y,500 feet, nor do
they bear at all in wet districts. There are numerous
varieties, most of them being somewhat fibrous, even
the esteemed "No. 11" containing some thread-like fiber.

In the year 1869 several of the best grafted varieties of
India were imported from Bombay for the Botanic
Gardens of Jamaica; these are of superior excellence
and without fiber. The seedlings of these Bombay
mangoes do not come true, but the majority of them
bear good fruit. Grafted plants are distributed from the
various botanic gardens of the West Indies. Experi-
ments in budding are being carried on with a view to
bud the numerous inferior kinds. Even the coarse
mangoes which are woi'thless as fruit, if picked before
ripe, make excellent tarts, preserves, pickles, etc., and
there is a wide field for enterprise in utilizing such fruit
in various ways.
The pineapple, cashew, ginep, naseberry or sapodilla,

sweet sop, sour sop, custard apple, avocado pear,
cherimoya, Spanish plum (Spondias), Barbados cherry,
papaw, Fig. 2590, cocoa -plum, star apple, granadilla,

^f/&4'^

2590. Papaw tree—Carica Papaya. A tropical fruit

of secondary importance. (See also p. 246.)

This picture shows a specimen grown in the open
in southern Florida; Fig. 363 shows one grown in a
northern greenhouse.

sweet cup, porame d'or, guava, raamraee and mammee
sapota are all natives of tropical or subtropical America
or the West Indies, or are indigenous on both the main-
land and some of the islands.

The banana, citrous fruits, cocoanut, raangosteen,
carambola, bilimbi, Nilgiri blackberry, tamarind, pome-
granate, grape, akee, bread-fruit, and jack-fruit are
introduced from other countries.
The akee, bread-fruit, jack-frnit, cho-cho

(
SecJiiwm

ediile, Fig. 2281), oohra and avocado pear are fruits
used as vegetables.

Great improvements have lately been made in the
mode of packing fruits for export. The Government of
Jamaica is about to appoint inspectors of fruit for
export, who will stamp all packages tliat pass as well-

graded, well-packed, etc., with the Government mark.
It will be optional for exporters to take advantage of
such inspection.
The Imperial Department of Agriculture in the Lesser

Antilles, and the Botanic Gardens of Jamaica, Trinidad,
and British Guiana are devoting a considerable amount
of attention to fruit with gratifying results.

The inauguration in January, 1901, of a new line of
steamers, with a subsidy of $200,000 annually, specially
built for the fruit trade, and sailing direct from Jamaica
to England, has already had a great effect in increasing
the area under cultivation. This is only the first step in

a regular and systematic export of fruit from the West
Indies to Europe, and the development of the trade
to an enormous extent is confidently anticipated.

Wm. Fawcett.

Botany oS Tropical Fruits. All the tropical fruits

mentioned above are described in this work at their

proper places, with the exception of some of the follow-

ing:
Barbadoes Cherry is Malpiglda glabra, which see.

Nilgiri Blackberry is liuhns racemosus.
Ochra is another spelling for Okra.
Pomrae Cyth^re is Spo^idias dulcis, described below.
Pomme d'Or is Passiflora lanrifoUa.
Spanish Plum. Consult Spondias purpurea, below.
Sweet Cup is Passiflora edulis and P. maliformis.

The gen\is Sp6ndias of the family Anacardidcew takes
its name from an old Greek word used by Theophrastus
for some kind of plum. It contains about 8 species of

tropical trees with alternate odd-pinnate Ivs., numer-
ous opposite Ifts., minute whitish lis. and yellow fruits

as large as common plums. Botanically the fruit is a

fleshy drupe with a 1-5-loculed bony endocarp. The ge-

nus is distinguished by the following characters: ovary
3-5-loouled; ovule pendulous: Ivs. pinnate: fls. polyga-

mous; stamens 8-10: styles 4-5, free at apex. The fol-

lowing are widely cult, in the tropics.

A. Locules of the echinate nut distant, connected only
by the common base.

dulcis, Forst. Pomme Cythere. Sweet Otaheite
Apple. Fruit de Cythere. Hevi. Wi Fruit, in Ta-
hite. Height 50 ft.: Ifts. 11-13, oval-oblong, acuminate,
serrate : fr. golden yellow, tastes something like a pine-

apple. Society Islands.

AA. Locules of the smoothish nut contiguous and more
or less adnate.

B. Baceines panicled, often exceeding the Ivs.: fls.

yellowish white.

Ititea, Linn., (S. Mdmbin, Jaeq., not Linn.). Golden
Apple. Jamaica Plum. Tall tree: Ifts. 7-17, ovate-lan-

ceolate or lanceolate, subentire or serrulate : panicle

K-1 ft. long: fr. ovoid, 2 in. long, yellow. Cosmopoli-
tan in tropics.

BB. J^acenies unbranched, few-fid., much shorter than
Ivs.: fls. purplish.

purpiirea, Linn.(S. Mimbin, Linn., not Jacq.). Span-
ish Pi.r.v. Low tree: Ivs. deciduous: Ifts. lfi-21, ellip-

tic-oblong, bluntish, usually serrate: fr. obovoid, I in.

long, yellow or tinged purple. American Tropics.

TR6XIM0N (Greek, edible; which does not apply).
Comp'ixilir. A genus of 15 species of mostly perennial,

nearly stemless herbs native of North America except
possibly 2 species which are South American. The spe-
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cies are generally low-growiiif^ hardy plants with clus-

ters of sessile, radical leaves and simple scapes bearing

a head of yellow or purple flowers in summer.

cuspiditum, Pursh. Root thick: Ivs. entire, linear-

lanceolate, thickish, 4-10 in. long: scape about 1 ft.

high: fis. yellow: akene not beak-ed. Prairies of 111. and
Wis. to Dakota. B.B. .3:278. -Cultivation easy in any
good border. Not unattractive. It has rather larg

dandelion-like heads of flowers in late summer. Offered

by collectors. F. w. Barclay.

TRUE LOVE. Paris quadrifolia,

TKUFFLES. See Vol. II, p. 1045.

TRUMPET CREEPER. Tecoma, especially T. radl-

cans.

TRUMPET FLOWER. Consult Bignonia.

albo-spica. 4.

Araragl, 1.

argentea, 6.

Canadensis, 4.

Caroliiiiana, 3.

compacta, 4.

diversifolia, 2.

globosa, 4.

INDEX.

glohularis, 4.

gracilis, 4.

heterophylla, 5.

Hookeriana, 6.

Mertensiana, 5, i

tnicrophylla, 4.

nana, 1, 4.

parvifolia, 4.

PattoniaJia, 6.

pendula, 4.

licezlii, 6.

Sargenti. 4.

Sargentiana, 4
Sieboldi, 1.

TRUMPET
vireas.

HONEYSUCKLE. Lonicera semper-

TRUMPET VINE. Tecoma radicans.

TStTGA (its Japanese name). Coniferce. Hemlock.
Hemlock Spruce. Ornamental evergreen trees of
pyramidal habit, with spreading, irregularly whorled,
much ramified branches clothed with small, linear,

usually 2-ranked leaves and small cones which are usually
freely produced. The cones are only about 1 in. long
except in one species, which has cones two or three
times as large. T Canadensis is quite hardy north and
the Japanese species and T. Caro-
liniana have proved hardy as far

north as Ontario. T. Hookeriana is

almost as hardy. T. Mertensiana
and T. Brunonlana are more tender.

There are probably no more beautiful
hardy conifers than the Hemlocks,
and they must be ranked among the
most ornamental and useful trees for
park planting. They do not have the
stiff, formal appearance of many of

the conifers, but are graceful and
stately at the same time. T. Mer
tensiana is the most vigorous species and is more
graceful than the Canadian Hemlock, but tenderer. T.
Hookeriana is noticeable for its light bluish green foli-

age and the more narrow pyramidal habit. The Japanese
species have very handsome dark green glossy foliage,

but are of slow growth. T. Canadensis bears pruning
well and is well suited for tall hedges (see Gng. 2:289).

The other species will probably bear pruning well. The
Hemlocks are not very particular as to the soil, provided
it contains a suflS.cient amount of constant moisture.
Tsugas are not difficult to transplant. Prop, by seeds
sown in spring and by grafting on T. Canadensis.
The varieties and the Japanese species are also raised
from cuttings. See also Conifers, Abies and Picea for
cultivation.

The genus contains 7 species, natives of N. America,
E. Asia and the Himalayas. Tsuga is closely allied to

Abies and Picea and differs little in the structure of the
fls. ; the cones are very similar to those of the larch, but
the Ivs., though much like those of Abies in their out-

ward appearance, are very different in their internal
structure from all allied genera, since they have a
solitary resin-duct situated in the middle of the leaf

below the fibro-vascular bundle. The light, soft, brittle

and coarse-grained wood is not durable and not much
valued except that of T. Mertensiana , which is harder
and more durable, and that of T. Sieboldi, which is

esteemed in Japan for its durability. The bark is rich
in tannin and that of T. Canadensis is extensively used
for tanning leather.

Tsuga Canadensis should be called '^ Hemlock Spruce,"
but in common speech it is usually alluded to as "Hem-
lock." The "Hemlock" of the ancients is a poisonous
umbelliferous herb described in this work as Coniutn
maculatum.

A. Zivs. tvitli S white lines beneath,
grooved above, much flattened,

distinctly 2-ranked: cones %-ly^
in. long.

B. Margin of Ivs. entire: apex of

Ivs. visually em,arginate, some-
times obtuse.

C. Scales of cones suborhicular.
D. Branchlets yelloivish

brown, glabrous 1. Sieboldi

DD. Branchlets reddish broivn,

pubescent 2. diversifolia

cc. Scales of cones oblong: Ivs.

often obtuse 3. Caroliniana
EB. Marginoflvs. finely denticulate,

at least towards the apex: apex
of Ivs. obtuse oracittish.

c. Cones peduncled: scales al-

most orbiculaVf glabrous. 4. Canadensis
cc. Cones sessile: scales oval,

slightly puberulous outside. 5. Mertensiana
AA. 1/VS. stomatiferous on both sides,

flat or convex above, spirally ar-
ranged: cones S-S in. long (Ses-
peropeuce

)

6. Hookeriana

2591. A spray of Hemlock Spruce (X%).

1. Sieboldi, Carr. {T. Ararhgi, Koehne). Tree, at-

taining 90 ft., with spreading slender branches: branch-
lets pale yellowish brown, somewhat glossy, with red-
dish leaf-cushions: Ivs. linear, usually broadest at the
apex, emarginate, grooved and glossy dark green above,
with 2 whitish lines beneath, M-% in. long: cone ovate,
1-1^^ in. long, the peduncle exceeding the bud-scales:
bracts bifid. Japan. G.F. 10:492. - Var. nana. Endl.
Dwarf bushy form, with short branchlets and very
short crowded leaves.

2. diversifdlia, Mast. [Abies diversifdlia, Maxim.).
Tree, very similar to the preceding, chiefly distin-

guished by the reddish brown pubescent branches: Ivs.

linear, emarginate or obtuse, shorter and narrower,
broadest at the middle or toward the base: cone smaller,

34-% in. long: peduncle not exceeding the bud-scales;
bracts truncate, crenulate, not or slightly bifid. Japan.
G.F. 0:495; 10:493.

3. Caroliniana, Engelm. Carolina HEsrLOCK. Tree,
attaining 70 ft., of more compact habit and with darker
green foliage than the following : young branchlets
light reddish brown, finely pubescent or almost gla-

brous : Ivs. linear, obtuse or emarginate, dark green
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and glossy al»ove, with 2 whitish lines beneath, 3^-K in.

long: cones oblong, 1-1 M in. long, pediincled; scales

oblong. Va. to S. C. S.S. 10:(104. G.C. II. 26:780.

G.F. 2:269. -More graceful than the next.

4. Canadensis, Carr. {Abies Canadensis, Michx.).
Common Hemlock. Fig. 2591. Tree, attaining 70 and
occasionally 100 ft.: young branchlets yellowish brown,
pubescent: Ivs. linear, obtuse or acutish, dark green
and obscurely grooved above, with 2 whitish lines be-
neath, H-% in- long: cones ovoid, y^-% in. long, pe-
duncled; scales almost orbicular. New Brunswick and
Wis., south to Ala. S.S. 10:003. -The Hemlock Spruce
yields the lumber most commonly used in the East for
framing and clapboarding of buildings. It is not used
for linishing lumber. A number of garden forms have
been raised ; the following are the most important:
Var. Albo-spica, Nichols. Tips of the young branchlets
creamy white. Var. comp^cta, Seu^cl. {var. compdcta
nhiut, Beissn.). Dw:irf conical pyramid wnth numerous
short branchlets clotlud with small leaves. Var. glo-
bosa, Beissn. (var. globiilaris ericta, Kuukler). Dense,
globose, much branched form with numerous upright
branches nodding at the ends. Var. gracilis, Gord.
(var. microphfjlla, Hort.). Slow-growing form with
slender sparingly ramified branches, spreading and
more or less drooping at the ends: Ivs. very small,
about ^ in. long. Var. n&.na, Carr. Dwarf and de-
pressed form with spreading branches and short
branchlets. Var. parvifolia, Veitch. Lvs. very small,

% in. long or shorter: branchlets closely set and nu-
merous. Var. p6ndula, Parsons (var. Sdrgenti p^ndiila,
Hort., var. Sargentidna, Kent.). Flat-topped form with
spreading branches and drooping branchlets. Gn. 32,

p. 36.-^; 39, p. 81. M.D.G. 1900:367, 368, 491. Very dis-

tinct and desirable form.

5. Mertensiana, Carr. {T. heterophffUa, Sarg. T. Al-
hertidna, Senecl.). Tree, attaining 200 ft., with short
slender usually pendulous branches forming a rather
narrow pyramidal head in older, but rather broad in

young trees: young branchlets pale yellowish brown,
pubescent : lvs. linear, obtuse or acutish, distinctly
grooved and dark green above, with 2 white lines below,

J^-/4 in. long: cones oblong-ovoid, sessile, %-l in. long;
scales oval, slightly puberulous outside. Alaska to

Calif., west to Mont. S.S. 10:605. G.C. 111. 12:11.

6. Hookeri&na, Carr. [T. Meriensidna^ Sarg., not

Carr. T. Pattonid}ia, S^n^cl. T, Ii<^zliif Carr. Abies
Williamsoin, N e wb. Hesperopeiice Pattonidnn,
Lemra.). Tree, attaining 100 and occasionally 150 ft.,

with slender pendent branches usually forming an open
pyramid: young branchlets light reddish brown, pubes-
cent, usually short and upright: lvs. spirally arranged
around the branches, linear, usually curved, acutish,
mostly rounded or keeled, rarely slightlj- grooved above,
light bluish green or pale bluish white, with whitish
lines on both sides, %-l in. long: cones cylindric-ob-
long, usually violet - purple before maturity, brown
when ripe, 2-3 in. long: scales obovate, pubernlous out-
side. Brit. Col. to Calif., west to Mont. S.S. 10:606.
G.C. in. 12:10; 13:659; 21:150,151. G.F. 4:380; 10:

6. 7. R.H. 1870, p. 21. Var. arg6ntea, Beissn. Foliage
bluish white.

T, Brunonidna, Carr. (T. dumosa, Sarg.). Tree, attaining
120 ft.: lvs. narrowly linear, acutish, ^-iH in. long;, witli sil-

very white lines beneath: cone 1 in. long. Hiraal. (t.C. II.

26:73, 501.~r. Douglasil, Carr.=Pseudotsuga Douglasii.

Alfred Rehder.

TUBEROSE. Consult PoHanflies,

TUCKER, LUTHER (Plate XLI), born at Brandon,
Vt., May 7, 1802. was the founder of "The Horti-
culturist "and the proprietor of that valuable and unique
magazine during the period of its greatest glory— from
July, 1846, until the autumn of 1852. The statement, on
page 501 of this Cyclopedia, that the younger Downing
"founded 'The Horticulturist,'" is inexact, he having
been the salaried editor, while the enterprise was
Tucker's alone. To Downing, nevertheless, belongs all

the credit for the great and distinguished interest and
value of the magazine, as he conducted it according to
his own ideas, with which the proprietor never inter-

fered, the latter having indeed enough to do in putting
it before the public with enterprise and vigor. It was
issued simultaneously in Albany, Boston, New York
and Philadelphia, with 22 special agencies at other points,
including what was then the distant western town of
Cleveland, Ohio, as well as Hamilton and Cobourg in
"Canada West." Luther Tucker also founded, at Roch-
ester. N. Y., October 27, 1826, the first daily paper pub-
lished west of New York, "The Advertiser," which is

still, under a slightly extended name, an influential
journal; also at Rochester, January 1, 1831, "The Gene-
see Fanner," a weekly, the first agricultural periodical in
the world written directly from the standpoint of prac-
tical experience. It has undergone some changes in
name, as its scope extended far be^^ond the Genesee
valley, and has been published in Albany since January,
1840, being now called "The Country Gentleman." This
is one of the ten American agricultural periodicals that
were started before 1850 and outlived the nineteenth
century, the others being these: "Maine (Kennebec)
Farmer," 1839; "American (Boston) Cultivator," 1839,
"Southern Planter," 1840; "Massachusetts Plowman,"
1841; "Prairie Farmer,"1841; "American Agriculturist,"
1842; "Southern Cultivator," 1843; "Indiana Farmer,"
1845; "Rural World," 1848; "Ohio Farmer," 1848, It is

now (1901) published by a son and a grandson of the
founder. Mr. Tucker was the descendant of a long line
of landowners. The first of the name of whom any-
thing is known was granted arms, and it is believed
estates, by William the Conqueror, and his descendants
in the direct line down to the subject of this note were
uniformly, both in England and in the American colo-
nies and states, countrj'^ gentlemen and cultivators of
the soil. Strong rural tastes came to Luther Tucker as
an inheritance, and his conception of a happy and well-
spent lite was a life as much as jjossible in the open air

and devoted to the advancement of agriculture and its

allied arts and the amelioration and refinement of the
condition of all classes of country residents, from the
proprietor to the humblest laborer. It was, therefore,
natural that he should be deeply interested in the New
York State Agricultural Society, which he found at a
low ebb on his coming to Albany, and of which, only a
year later, he was the chief reorganizer, getting on foot
the long series of annual fairs beginning in 1841 and
still continued. He served the society without any
compensation or even reimbursement for his own ex-
penses, for eleven years. The society then presented
him with a handsome table service of silver, and
adopted resolutions (afterwards reenacted at the time
of his death) to the effect that the great success of the
early fairs, paving the way for those that followed, was
chiefly due to his unremitting exertions. He died at

Albany, after a short illness, January 26, 1873.

Gilbert M. Tucker.
TULIP. See Tulipa.

TtrLIPA( originally from Persian ^oZi&an,turban;which
the inverted flower resembles). Lilidcece. Tunp. Plate
XLV. Bulb tunicated, the outer tunic often hairy or
woolly on the inner face: stem 3-30 in. high, usually
1-fld., rarely 2- 3- or 4-fld.: lvs. linear or broad: fls.

erect, rarely nodding, showy; perianth deciduous, cam-
panulate or slightly funnel-shaped; segments distinct,

often spotted or blotched at base, without pitted necta-
ries; stamens 6, hypogynous, shorter than perianth-
segments; filaments longer or shorter than anthers,
attenuate or filiform; anthers dehiscing laterally: ovary
sometimes narrowed at collar, rarely into a distinct

style; stigmas adnate: seeds numerous, flat. Differs
from Pritillaria in the absence of nectariferous pits and
usually erect (never pendulous) fls., and from Erythro-
nitim in its erect, broader perianth-segments, erect fls.,

and usually 1-fld. stems. Native of Oriental countries,
Siberia, Asia Minor, China and Japan, and naturalized,

in the Mediterranean countries of Europe. The genus
now includes 83 species, only abotit half of which are
in cultivation at present. The latest monograph is

Baker, in "Gardeners Chronicle," for 1883. Solms-Lau-
bach is the leading authority on the history of the gar-
den Tulips (see his "Weizen und Tulpe. und deren Ge-
schichte," Leipzig, 1899). See Burbridge, Gn. Sept. 22,

1900.



Plate XLV. The Modern Garden Tulip
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CiiHtwafJOM. — The production of large, perfect flowers
depends entirely upon a large supply of fibrous roots.

Size of bulbs is not nearly so important: a large bulb
cannot offset a deficiency of roots.

For outdoor cultivation tlie bulbs should be set in

September to November in New York. They should be
planted before bard freezing weather comes. The soil

should be a sandy loam, well worked to a depth of at

least 12 inches, and enriched with leaf-mold and well-
rotted cow manure. Fresh manure of any kind should
never be used near bulbs of any sort. On heavier soils

Tulips can be successfully raised if extra care is given
to insure perfect drainage. Drainage is important under
all conditions. The bulbs will never prove satisfactory
in low, wet situations, and if thei'e is danger from
standing water it is best to raise the beds several inches
above the surrounding ground.
Plant the bulbs 4 inches deep (to the bottom of the

bulbs) and from 4 to 5 inclies apart, di-pending upon the
size of the plants. A handful of saml under each bulb
is recommended in soils that do not already possess a
preponderance of this material. The cushion of sand
allows the water to drain away rapidly and at the same
time insures the presence of an easily penetrable me-
dium for the young roots. Care should be exercised to

place all the bulbs at the same depth, as otherwise they
will not all bloom at the same time. When the ground
begins to freeze, cover the beds to a depth of several
inches with leaves, dry forest litter or other light ma-
terial. After danger of heavy frosts is past in spring
the beds should be uncovered, and if the work of prep-
aration and planting has been well done the Tulips will

require little or no further care. In England many of
the beds of choice and delicate varieties of Tulips are
protected when in flower from heavy rains and hot sun
by means of light cloth screens, and are thus kept in
good condition for some time.
For pot culture, a mixture of fine garden loam, two

parts to one of well-rotted manure (cow manure com-
posted for two 3'ears is best), mixed with enough clean
sand to make the mass easily friable, is most suitable.

If no loam is obtainable and a heavier-garden soil must
be used, one part of the latter will be sufficient, in
which case the addition of an equal proportion of leaf-

mold will be advantageous. From 3 to 5 bulbs, accord-
ing to size, to a 5-inch pot are effective. Fill the pots
lightly and press the bulbs into the soil, thus bringing
the base in close contact with the soil particles. Cover
the bulbs to the tip and press the soil firmly all around.
Water once freely and cover the pots entirely with soil,

leaves or litter, so that they will be out of reach of
frost, or place them in a dark cold (not freezing) cellar
or room until the bulbs have become well rooted, which
under ordinary conditions will require five or six weeks.
Wlien the pots have become well filled with roots— tne
more the better— they are ready to be brought into the
house. For the first few days at least the tempera-
ture should be moderate and even, and the atmosphere
not too dry. Water freely but not to excess. Some of
the varieties— especially the white thin-petaled ones-
are said to resent over-watering very quickly. If raised
in living rooms greater care is necessary, as the atmos-
phere of a living room is drier than that of a green-
house. On cold nights the plants should be removed
from exposed places where they are liable to freeze, and
when the fiowers appear they should not be allowed to
stand in the direct rays of the sun shining through a
window. Many of the handsomest flowers are thus
easily burned and wilted. Practically all of the early
single varieties are adapted to pot culture, especially
the Due van Thols when well rooted; otherwise they are
extremely unsatisfactory. For a succession, pot every
week or 10 days from September to December or pot
early and bring into the house at fortnightly intervals.
In potting avoid caking soil beneath the bulbs.
Many of the early single varieties are adapted to

water culture. For this purpose use ordinary" hyacinth "

glasses and select only well-formed, solid, perfect bulbs
of fair size. Use rain water, and put in a little char-
coal to keep it pure. The bulbs must be placed so
that the base is just in contact with the water— not
immersed in it. Place them in a dark closet for 10 days
or a fortnight until the bulbs have becomewell rooted,

then give them plenty of light and air. Avoid gaslight
as much as possible, and in cold weather protect them
from freezing.

Propar/ation. — TuUps may be increased by the side
offsets, but these are not as constant as new bulbs
produced within the outer tunics by means of cut-
ting the old bulbs. Fig. 2592 shows a section of a
bulb with new inner bulb and outer offset in place.
The new bulb is completely inclosed in a sac which
afterwards becomes the outer dry, membranous tunic.
The pubescence, if any, may be found on the inside

2592. Three leafy bulb-scales from young bulb, exhibit-

ing the homology of leaves and bulb-scales (X %).
At the right an old Tulip bulb, showing formation
of neiw bulb within the old. and flower stem at-
tached directly to root-crown,

of this sac even in the earliest stages of growth.
The new bulb is attached to the base of the flower-
stem, immediately above the root-crown from which the
former proceeds directly upward. Each new bulb-tunic
(including the outer sac) is provided with a growing
tip, which often extends above ground into a leaf, each
one coming up within the other. Fig. 2592 shows the
separated leafy bulb-scales, and indicates the homology
of tunics and leaves. Sports among the offsets are at
present mainly depended upon for the production of new
varieties. These have been found susceptible to the
"breaking" process, though perhaps slower to respond
than the seedlings. Seed production is now practiced
only in exceptional cases. The production of hybrid-
ized varieties by crossing the old forms with some of
the newly introduced species is very likely a probability
of the near future.
The Original Tuli}}.—The origin of the garden Tulip

seems to be lost beyond recovery. It is often said that
our garden Tulips are derived from Tulipa Gesneriano

,

but this is an explanation which does not explain. It

merely means that in 1753, the year which is usually but
arbitrarily taken as the beginning of sj'stematic botany,
Linn^us grouped all the garden Tulips he knew under
the name of TuIlpa Gesneriana. But the Tulips of that
day had been cultivated for two centuries by Europeans,
and previously for an indefinite period by the Turks,
from whom, of course, we have no exact records. Fig.
2593. One might study wild Tulips in their native
places and compare them with descriptions without
being certain of the original form which the Turks
brought from the wild, simply because of the lack
of records at the beginning. It is necessary to have
some scientific name for the garden Tulips. The most
one dare say is that the garden Tulips are chiefiy refer-
able to T. Oi'sneriana and T. suaveoleus, with the dis-
tinct understanding that these names do not represent
an original wild stock.
Tulipa stiaveolens requires explanation. This name,

which dates from 1797, stands for a kind of Tulip dis-
covered growing wild in southern Europe long before
that date. There is no proof that itwas native; the proba-
bility is that it had escaped from gardens and run wild.
In 1799, it was distinguished from the other Tulips then
known by the fragrance of the flowers, the earliness of
bloom, slightly greater size and pubescent scape. From
the early records it appears that there were fragrant,
early-blooming flowers among the first Tulips received
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from Turkey. This is one of the main reasous for
believing that T. suaveoUns is not native to southern
Europe. At all events it is clear that T. suaveolens
has played an important part in the evolution of the
garden Tulip, the Due van Thol class being generally
credited to this source. The distinctions between T.
suaveolens and T. Gesneriana given below are those of
Baker, but they do not hold at the present day. It is

impossible to refer any given variety with satisfaction
to either type. Some writers have said that the leaves
of T. suaveolens are shorter and broader than those of
T. Gesneriana. This char-
acter also fails. All grades
of pubescence are present.
Some pubescent plants
have long leaves and odor-
less flowers. Others have
short, glabrous leaves and
fragrant flowers.

For practical purposes it

may be said that most of
the common garden Tu-
lips, at least the late-flow-

ering ones, are T. Gesner-
iana, while many of the
early-flowering kinds, e.g.,

the Due van Thol class,

are supposed to be derived
from T. suaveolens. It is

impossible to press much
nearer the truth, as botany
is not an exact science and
the prototypes of the old
garden favorites cannot be
known completely and pre-
cisely.

Early History. — The
first Tulip seeds planted
by Europeans were sent or
brought to Vienna in 1554

by Busbequius, the Aus-
trian ambassador before
the Sultan of Turkey.
Busbequius reported that
he first saw the flowers in

a garden near Constanti-
nople, and that he had to

pay dearly for them. After
the introduction of seed to

Vienna the Tulip became
rapidly disseminated over
Europe, both by home-
grown seed and by new
importations from Turkey.
In 1559 Gesner first saw
the flower at Augsburg,
and it is mainly upon his
descriptions and pictures
that the species T. Ges-
neriana was founded. One
of the earliest entlnisiasts

was the herbalist Clusius,
who propagated Tulips on
a rather large scale. Fig.
2593. He did not introduce
the Tulip into Holland,
but the appearance of his
specimens in 1591 did
much to stimulate the in-

terest in the flower in that
country. The best of Clusius' plants were stolen from
him, as the admirers of the Tulip were unwilling to pay
the high prices he demanded. After this theft the prop-
agation of the Tulip proceeded rapidly in Holland and
the flower soon became a great favorite. The production
of new varieties became a craze throughout the Nether-
lands, culminating in the celebrated "tulipomania"
which began in 1634. The excitement continued for four
years. Thirteen thousand florins were paid for a single
bulb of Semper Augustus. Governmental interference
was necessary in order to end the ruinoiis speciilation.
After the craze subsided, the production of varieties
continued upon a normal basis, and has persisted

2593. A sixteenth-century Tulip.

From the work of Clusius published in 1576. One of the
oldest pictures of Tulips. Same size as original plate.

throughout the centuries in Holland, making that
country the center of the bulb-growing industry of the
world down to the present day.
The introduction of the Tulip into England is credited

to Clusius, about the year 1577. Tulips reigned supreme
in English gardens until the beginning of the eighteenth
century, when they were neglected by the rich for the
many new plants from America. For a while the Tulip
was considered more or less of a poor man's flower,
tliough it has at no time been without many staunch
admirers among the upper classes.

With the Turks the nar-
row acuminate flower-seg-
ments were in favor, while
westerntaste preferred the
rounded forms (Fig.
2595), The Turks seem to
have been satisfied with a
preponderance of the reds
and yellows, for in the
first sowings of Turkish
seeds the majority of the
resulting blooms were of
those colors. It thus came
about that flowers so col-

ored were considered com-
mon and undesirable in
the European gardens and
all effort was directed to
the production of the
rarer white- grounded va-
rieties with finely and dis-
tinctly marked stripes,
those with a sharp bright
red being the favorites.
Indisputable evidence of
this is seen in the old
Holland "still-life" paint-
ings of that time, where
one finds none but the
rarer forms represented
(Solms-Laubach). All the
early Tulips of direct
Turkish origin had acute
more or less narrow and
reflexed segments. In-
deed, among all the old
engravings, including
those of Pena and Lobel,
1570, Clusius, 1576, Do-
doens, 1578, and Besler,
1013, no round - petaled
forms are found. Besler's
work, "Hortus Eystetten-
sis," contains magnificent
copper plates, the first in

any book on plants. In
some copies the plates are
beautifully colored by
hand. The 53 figures of
Tulips in this grand work
show how widely diversi-

fied was this flower even
at that early date. In this

and in Parkinson's "Para-
disus Terrestris," 1629,

many are figiired with in-

ner segments rounded and
outer acute, but none vice
versa (so far as could be

seen), though that form is mentioned in the descrip-

tions. The broad, rounded, erect-petaled forms were
developed later, apparently first by the Dutch growers
previous to and during the tulipomania, and produced
wholly by selection. This ideal has prevailed down to

the present time, for the narrow-petaled varieties are

practically unknown among our common garden forms;
so much so that the extreme typical one has been re-

ferred to a separate species {T. acuminata. Fig. 2602).

In the Dutch fields they are now known as "thieves,
and are destroyed as soon as they make their appearance.
Parrot Tulips became known towards the end of the

seventeenth century. They were oftentimes considered
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to be monstros'i'ties, and were pictured as such. Accord-
ing to Solms-Laubacb, no traces ot: them are to be found
in the oUl Dutch hooks. They were evidently developed
by the French, who did not disdain the yellow and red
forms, to wliich these belong, to such an extent as did

the Hollauders. At one time they were made a separate
species, T. Turcica, and later said to be hybrids, by one
author, between T. acuminata aud sylvesiris (E. S.

Rand, Jr., 1873), by another between T. Gcsneriaaa
and suaveolens (Mrs. Loudon, 18-il). That the Parrot
Tulips are hybrids is perhaps true, but to state with
certainty the parents seems impossible, for as early as

1G13, among the figures in Hortus Eystettensis, there is

one which shows laciniation

of the petals to a iiiarkcd

degree; sufficiently so, in

fact, to be the original form
from which this strain could
be developed. Besides, many
of our garden varieties of
to-day exhibit more or less

laciniation, so that it is

probable that "Pai'rot"
strains might be developed
from them by simple selec-

tion.

Double Tulips seem to
have made their appearance
at an early date. In Hortus
Eystettensis (1013), there
are four forms figured, one
of which, at least, seems to
have been almost wholly
made up of bracts, as it is

shown entirely green and is

described as being "wholly
herbaceous and green." The
other three there figured
are: one red, one yellow,
and the other white with
maroon borders. Solms-
Laubach places the advent
of double Tulips at a much
later date, 1665, and gives
as the first authentic record
the account of " Tiilipa Infea
centifolia, le monstre jaune
donble." Flowers with as
many as 200 petals are men-
tioned. A double form of
" T. serofina" WAS known in
1701, and at the beginning
of the nineteenth century a
double form of T. sylves-
iris was described.

Arnold V. Stubenrauch.

Tulip Bulb Culture in
America. — From a com-
mercial point of view the
Tulip in this country has
received but little consid-
eration, which is due to the
fact that its cultivation has
not been considered of suf-
ficient financial importance
to warrant the undertaking,
and also to the very general opinion that the industry
could not be made profitable excepting in Holland and
by the Dutch. There is a common notion that Dutch
soil alone is adapted to the perfect development of the
bulb, and that there is some secret process possessed
by the Dutch alone which they will not under any cir-

cumstances reveal. Nevertheless some of our early
horticulturists and florists showed conclusively that the
Tulip bulbs could be grown in America even better than
in Holland.
The late David Thomas, of Greatfield, near Aurora,

Cayuga county, N. Y., grew from seed some of the
finest Tulips, both as regards size, colors and markings,
ever shown in this or any other country at that early
date, which was nearly sixty years ago. The writer re-
members well seeing them on exhibition at the Aurora

2594. The common contemporaneous garden Tulip.

Horticultural Society and the favor with whicli they
were received by as critical and intelligent an audience
as ever gathered around an exhibition table.

The lute Isaac Buchanan propagated the Tulip very
successfully from olfsets at his nursery in Astoria, L. I.,

at about the same period, and exhibited the flowers at
the first spring exhibition of the first New York Horti-
cultural Society, carrying oft' the highest honors.
Recent attempts in cultivating the Tulip in various

parts of the country, particularly in the West, as an
industry, have been quite successful, and the work only
needs to be taken up systematically and energetically to
insure success. (See WasJihu/fon.)

The Tulip is not at all

pai'ticular as regards soil.

It will thrive in either sand
or clay, but it can be prof-
itably grown only on a light
sandy soil, as in such the
bulbs increase more rapidly
and are larger and more at-

tractive in appearance, the
skin being of a lovely red-
dish brown, while those
grown in a heavy soil are
smaller and of a dirty brown
color. Nearly all the soil

on the Atlantic coast from
Maine to Florida is admir-
id)ty adapted to commercial
Tulip cultivation, as is much
of the upland soil from Vir-
ginia southward, the light
sand being almost identical
with that of Holland, where
the Tulip is almost exclu-
sively grown.
While the Tulip loves

moisture, perfect drainage
is requisite to success. The
best results are obtained
when the soil has been
made very rich for a pre-
vious crop; it matters but
little what, — some root crop
being preferable. The best
manure is th at from th e

cow-stall, which must be
thoroughly rotted and
evenly incorporattid in the
soil. Even though the soil

be light and fine, it must be
thoroughly worked before
the bulbs are planted, which
should be by the i5th of
September. Plant the bulbs
4 inches below the stirface

in beds 4 feet in width, the
rows 6 inches apart and the
larger or stock - bulbs 6
inches apart in the rows.
For propagation the largest
and finest bulbs are always
nsed, and selected by the
dealers before filling orders.
The sets can be planted 2

inches apart in the rows,
the space to be increased according to the size of the
bulb. Upon the approach of wiriter the beds should be
given a light mulch to prevent the ground freezing be-
low the bulb. Not that the Tulip will not endure as
much frost as any hardy perennial— for it will— but
nearly all bulbs make certain preparations for spring
flowers in winter, and when the soil around them is

hard frozen this preparation cannot go on; consequently
when growth starts in early spring it will be premature
and feeble, and the result will be inferior flowers and a
smaller increase.
Upon the approach of spring remove the mulch; this

is all the work that will be required, other than to keep
the surface of the soil frequently stirred with a fine

rake to keep down the weeds and prevent evaporation
until the flowers appear. -The beginning ot bloom is the
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all-important and critical period of the season's work,
when the florist's arcana must be practiced but not re-

vealed. The great secret in Tulip propagation is now
open to the world, though not popularly understood.
Propagation is effected by offsets, from the fact that

varieties will not reproduce themselves from seed. The
seed produces only " selfs " or Mother Tulips, which only
break into variegated forms at long and uncertain pei'i-

ods. Consequently the flowers must be cut away as

2595. Round-petaled Tulips in a five-inch pot {XH).

soon as they appear; if not, nearly the whole of the
plant's energies would go to the development of the
seed, — nature's method of reproduction,— and the bulbs
produced would be small and with but few or no offsets.

From nature's standpoint the bulb is of consequence as
a means of reproduftiiiu or perpetuation of the species
only in case ot' taihuv of seed production.
By cutting the flower-stems as soon as the flowers are

sufiiciently developed to show, there is no mistake as to
variety, and the plant's energies are wholly directed to
reproduction by offsets which, from large bulbs, are
freely produced. There is a great difference in varieties
in this respect. The increase is not far from tenfold an-
nually; that is, the parent bulb will produce that num-
ber of offsets, which must be grown at least three j'ears
before they can be sold as first class.
By the cutting of the flower-stems the plant's period

of development is materially shortened. The bulbs will
mature at least four weeks earlier than the seeds would
if permitted to mature. On Long Island the bulbs can
be safely taken up and dried off within two weeks from
the time the stems are cut. When the flowers are cut it

will not do to leave them on the beds; they must be
carried to some place where bulbs are not to be grown.
If left upon the beds they will, as the Dutch say, "make
the soil sick," and sound, healthy bulbs cannot again be
produced on it until after a succession of grain and
grasses. Tulips must not be returned to the same soil

annually, a rotation of at least two other crops being
necessary to the production of sound, vigorous bulbs.
A hundred thousand salable bulbs can be grown on a

single acre. They require three years from the sets.
The first year double that number can be grown. The
average yield or output; will be 66,000 bulbs to the
acre.

In this country where land admirably adapted to the
cultivation of Tulip bulbs can be had at not more than
fifty dollars per acre, in comparison with land in Hol-
land worth $5,000 per acre, the industry could be made
a profitable one. q. L_ Allen.

It is a matter of great regret that the key used be-
low is based upon a technical botanical character of no
interest to the horticulturist, but it seems to be impos-
sible to group the species according to the color and
shape of the flowers.

SujniAKY OF Groups.

I. Outer hiilh-tunic glabrous ins ic?e. . .Species 1-2
II. Outer bulb-tunic with a few appressed

hairs inside towards the top Species 3-12
III. Outer bulb-tunic %vith scattering appressed

hairs all over inside Species 13-20
IV. Outer bulb-tunic pubescent inside, densely

so at apex Species 21-23
V. Outer bulb-tunic pilose inside Species 24-26
VI. Outer bulb-tunic woolly at base inside.

Species 27-30
VII. Outer bulb-tunic everywhere wooUy inside,

Species 31-32
VIII. Outer bulb-tunic always hairy at base in-

side around root crown, and usually
with a few scattering hairs above but
sometimes tvithout them Species 37-42

INDEX.

acutifolia, 20. fulgens.40. montana, 29.

acuminata, 21. Gesneriana, 42. Oculus-solis, 34.

alba, 20. Greigi, 3. Ostrowskiana, 11.

albo-macu-lata, 42. Hageri, 2. Persiea, s. l.

Aleppica, 34. Kaufmauniana, 18. planifolia, 20.

Armena, 24. Kesselriugi. 15. phitystigma, 25.

australis, 38. Kolpakowski;iua, 5. precox, 35.

Batalini, 30. Korolkowi, 17. pulehella, 6.

Biebersteiniana, 33. Julia, 29. retroflexa, 22.

bitlora. 31. lanata, s. L. saxatilis, 16.

Billietiana, 19. Leichtlini. 36. spathulata, 42.

carinata, 8. linifolia. 28. Sprengeri, 12.

Clusiana, 32. Lorteti, 34. Strangewaysiana,
Daminanni, 23. Lownei. 27. 42.

Bidieri. 20. lutescens, 20. suaveolens, 37.

Dracontia. 42. Lycica, 34. sylvestris, 10.

Eichleri, 4. macrospella. 41. violacea, 7.

elegans, 13. maculata, 14. viriditiora. 39.

flava, s. L. Maiiriana, 20. vitellina, 9,

fragrans, 1. Masimowiczii, 26.

Group I. Outer bulb-tunic glabrous inside.

A. Perianth yellow, flushed with green
outside 1. Sragrans

AA. Perianth crimson tinged ivith yellow
outside 2. Hageri

1. fragrans, Munby. Height 6-12 in.: proper Ivs. 3,

crowded at middle of stem, linear or lorate: fls. yellow,

greenish outside
;

peri-

anth funnelform -cam- ^\\\\ C f*
panulate, 1-lJ^ in. long, / " i"'^ Ai
3 in. across, slightly fra- /ir"^i^^V
grant; segments all ^l^^,^)!^ 1*7
acute; filaments bearded Vlg^ ]^ -' *'

at base: ovary slightly 4w^ ' '^
narrowed at collar; stig- /^"^^^^^w ^v^^^
mas small. Algeria. Gn. itf^X^H^

\\^"^^"
45:905. - Allied to T. If^\ W
sylvestris, differing in ^ "^^V/^
position of the leaves .^^^'^Vji
and segments uniformly ' - ^"^ «^ W^^ 111 f/lf^'C

wide. f -X "^^^^ llltk
2. Hageri, Held. ^"^-^ Ua r^

111 \\kU/'tf
Height 6 in.: Ivs. 4-5,

'

I'l J-™"'^

lorate acute, not undu-
late : fls. chiefly red, ^
about 2 in. aci'oss; peri- i|^^ ^^^'^^
anth broad-campanulate, (i )i\\) m\
IH in., inodorous; seg- l//f\vi?y
ments acute, red, with a ^^J \\.wM'
large, green or purple-
black basal blotch mar-
gined with yellow ; sta-

mens purple-black; fila-

ments linear, bearded
at base: ovary narrowed
at collar; stigmas small.
Hills of Parnes range in
Attica. B.M. 6242. F. 2596. The open spreading term
1877:169. of Tulip (X^).
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Group II. Outer iun-tunic with a few oppressed hairs

inside towards the top.

A. Stem pubescent,
B. Lvs. blotclied witJi linear

chestnut-lrown spots: fila-

metits not bearded at base. 3. Greigi
BB. Lvs. not blotched: filaments

bearded at base 4. EicMeri
AA. Stem glabrous (T. Kolpalioic-

slciana sometimes obscurely
pubescent)

.

B. Jjvs. ovate or broadli/ lanceo-

late.

c. Filaments bearded at base. 5.

U.

7.

cc. Filaments not bearded.... 8.

9.

EoIpakowBkiana
pulchella
violacea
carinata
vitellina

B. Ijvs. linear or linear-lanceo-

late.

c. Filaments bearded at base.lO.

cc. Filaments not bearded 11.

12.

sylvestris
Ostrowskiana
Sprengeri

2598.

3. Greigi, Kegel. Height 2-8 in. : lvs. usually 4,

obscurely downy, much undulate toward cartilaginous
border: perianth campanulate, 3-3M in.

long, 5 in. across, spreading abruptly from
about the middle, bright crimson with a

large dark basal blotch, margined with
yellow; segments uniform, obovoid, cus-

pidate or emarginate; anthers 5'^ellow; fil-

aments black, glabrous: ovary narrowed
at collar: stigmas yellow, twice as broad
as neck of ovary, reflesed. Turkestan.
B.M. 6177. F.S. 21:2261. F. 1876:217.-
Eaily -blooming. -^ /

4. Eichlerl, Kegel. Height 6 in.: lvs. v_^/~
12-15 in. long, lanceolate acuminate, mar-

gins plane and
smooth: peri-
anth broadly
campanulate, 2-

3'2"33'2 in. across,
deep scarlet
with a broad,
cuneate, dark
violet -blue ba-
sal blotch mar-
gined with yel-
low; segments
rounded at top
with a mucro;
anthers violet-

brown ; fila-

ments black ; stigmas very
thick, undulate, pale yellow.
Georgia in Asia. B.M. 6191.
F. 1877: 169. -Allied to T.
Greigi.

5. Kolpakowski^na, Kegel.
Height 12 in.: lvs. 3-4, ob-
scurely ciliate on margin:
bud nodding: perianth cam-
panulate, 2-2V^ in. long, 4%
in. across, faintly scented,
varying from bright scarlet
to bright yellow, typically red
with a faint yellow - black
blotch at base; segments ob-
long, acute, the outer spread-
ing away from the inner as
the flower expands; anthers
dark purple : ovary large,
stout: stigmas large, crisped.

Turkestan and Central Asia, 1877. B.M. 6710. Gn. 60,

p. 182. —A near ally of T. Gesnerlana, which it bids fair
to rival in beauty and variability under cultivation.

6. pulchella, Fenzl. Height 4 in. : lvs. 2-3, crowded
and spreading close to the surface of the ground, chan-
neled, obscurely ciliate on edges: perianth fuunelform,
erect, l-lj^ in. long, 23^ in. across, bright mauve-red

118

2599. A Parrot Tuhp —
Tulipa Gesneriana, var.

Dracontia (X}'o).

2597. A Darwin Turnip

(X^). See No. 42.

above, passing downward into a slaty lilac without any
dark-colored blotch, but bright yellow at base; segments
all acute, densely pilose at base; filaments linear: ovary
clavate: stigmas less than ovary-diameter. Alpine re-

gion of Cilician Taurus, 1877.

B.M. 6304. — A dwarf species
near to T. Hageri.

7. viol&,cea, Boiss. &, Buhse.
Less than 12 in. high: lvs. 3-5,

crowded: perianth campanulate
with a contracted base, \}4 iii*

long, 2 in. wide, fragrant, typi-
cally bright mauve-red or rosy
crimson flushed with purple, i

varying to white with a slight I

flush of red outside, with a
large brown or black basal
blotch, usually bordered with
white; segments uniformly ob-
long, subacute; stamens black
or purple; stigmas small. Per-
sia. Int. to cult. 1890. B.M.
7440. G.M. 39:390. -Allied tor.
Sageri and pulchella.

8. carinata, Hort. Krelage.
Lvs. 3, not crowd-
ed, as long as fl.-

stalk, slightly un-
dulate, slightly
ciliate on edge
near base; peri-

anth open-cam pa-
nulate, 3 in. long,
dark scarlet,
tinged with green
just above and
blending into a
l>right yellow ba-
sal blotch; segments acute, cuspidate;
stamens yellow: ovary prismatic: stig-

mas white, not undulated. Habitat un-
known. Vars. rubra and viol6.cea, Hort.,
are offered.

9. vitellina, Hort. Lvs. 4, not crowded,
as long as ti. -stalk, not undulated, thinly
ciliate on edge: peduncle slightly tinged
with red nearti.: perianth campanulate,
2 in. long, sulfur-yellow, no basai blotch;
inner segments rounded, outer acute;
filaments yellowish white; stigmas not
undulated. — Said to be "hybrids be-
tween T. suaveolens and T. Gesneriana.^^
It is one of the "Cottage Garden" Tulips,
a class of old-fashioned Tulips which

have been preserved from oblivion in the gardens of
the poor. Attempts have been made recently to restore

them to popular favor. Well worth attention.

10. sylv6stris, Linn. Fig. 2601. Height 9-15 in. : lvs.

usually 3, at base of scape, channeled, linear-lorate:

peduncle sometimes 2-fld. in cultivation: bud nodding;
perianth funnelform-campauulate, 15^-2 in. long, yel-

low; segments all acute, inner narrower: ovary bladder-
form (narrowed at collar) : stigmas smaller than ovary-
diameter, yellow. Said to be native in England and
widely so in Europe. — In cultivation as T. Florentina
and T. Florentina, var. odorata.

11. Ostrowski§,na, Kegel. Height 12 in.: lvs. 3, flat,

ciliate on edge : perianth open-campanulate, 2-3 in.

across, non-odorous, scarlet with small brown basal
spot, margined with yellow at top; segments tapering
at base and top; filaments dark wine-red: ovary pris-

matic, white striped with green, red near top: stigmas
equal to ovary-diameter, scarlet. Introduced from
Turkestan in 1881. B.M. 6895. Gn. 45:965. -Allied to

T. Oculus-soiis.

12. Sprfengeri, Baker. Height 10-18 in.: lvs. 4, close
together, long, linear-lanceolate, stiff: peduncle wiry,
tinged with deep red under fl. : perianth open-campanu-
late (star-shaped), 2 in. long, bright scarlet with a
somewhat dull brown basal blotch margined all around
with dull orange-yellow, all blending into one another;

Acute-petaled style of

Tulip (X^4).
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segments all oblong-ovate and cuspidate; filaments red-

dish brown: ovary pyramidal, reddish: stigmas eqiial

to narrow collar. Hab. {?). Imported by Dammann &
Co., of Naples, in 1891. Gn. 56:1251. Gt. 44:1411.

Gkoup III. Outer bulb-tunic until scattering appressecl

hairs all over inside.

A. Stem pubescent (T. maculata
finely so and sometimes gla-

brous).
B. Perianth %isually bright red

with a yellow basal blotch. . .13. elegans
BB. Perianth orange-scarlet or red,

with a dark brown, purplisJi
or bluish black basal blotch. \i. maculata

AA. Stein glabrous.
B. Jjoiver Ivs. lorate or linear-

lanceolate 15. Kesselringi
BB. Lower Ivs. let nceo late or

broadly so.

c. Filaments bearded at base.. 16. sazatilis

cc. Filaments not bearded.
D. The perianth segments all

rounded at top 17. Korolkowi
DD. The perianth segments all

acute at top 18. Kaufmanniana
DDD. The inner periantJi seg-

ments rounded: outer
acute at top 19. Billietiana

20. Didieri

13. ilegans, Hort. Height 12-18 in.: Ivs. 3^, below
middle of stem, lorate - lanceolate, finely ciliate upon
upper face: perianth camv>anulate, 3-3/^ in. long: seg-
ments uniform, narrowed gradually to a very acute

2600. A pan of Murillo Tulips, one of the few double

varieties that are really desirable (X JuJ.

point; anthers violet ; filaments glabrous ; stigmas
larger than ovary-diameter, yellowish. — Known in gar-
dens only, Krelage catalogues a variety as "Cottage
elegans plcofee," which has larger Ivs. and white flowers
edged with rose, and without basal blotch. "Probably
a hybrid between T. acuminata and suaveolens ."

14. maculata, Hort. Height 12-18 in. : Ivs. 3-4, lorate-

lanceolate: perianth campanulate, 2-2>^ in.; segments
obovate, cuspidate, very wide beyond middle; anthers
purple; filaments glalDroiis; stigmas small. —"A well-
marlied garden vacQ" (Jiaker).

15. Kesselringi, Kegel. Lvs. 4-5, crowded at base
of stem, Icnitr-iunceolate, channeled: peduncle some-
times oljscurcly puberulent : perianth campanulate, lH-2
in. lone, bright yellow, flushed with red and green out-

side; inner segments subobtuse, outer acute; stamens
bright yellow; filaments glabrous; stigmas not equal
to ovary-diameter. Turliestan. B.M. 6754.

16. saxitllie, Sieber. Height 12 in. or more: stem
usually branched low down and bearing 2 fls.: Ivs.

usually 3, sometimes lowest 12 in. long: perianth ob-
long - funnelform, 2-23^ in. long, 3 in. across, light
mauve-purple, at base bright yellow; segments pubes-
cent at base, inner obovate, outer ololong ; anthers
blackisli ; filaments briglit yellow : ovary prismatic:
stigmas small. Crete, 1878. B.M. 6374. Gn. 56:1234.

17. Korolkdwi, Regel. Height 6-9 in.: Ivs. 2-3, fal-

cate, margin crisped: perianth campanulate, red, with
a distinct black basal blotch; inner segments oblong,
outer obovate ; filaments lanceolate; stigmas small.
Turkestan, 1875.

18. KauSmanniina, Kegel. Less than 12 in. high: lvs.

2-3; perianth subcampanulate, 2-3 in. long, 2%~A in.

across, bright yellow in original form, tinged with red
outside, without basal blotch; in cultivation very vari-
ble in color and nearly always with a deep yellow ba-
sal blotch ; anthers lemon-yellow, linear ; filaments
bright orange, linear flattened : ovary pyramidal : stig-

mas small in cultivated form, but described as large.

Turkestan, 1877. B.M. 6887.

19. Billietiina, Jord. & Four. Lvs. 3-4, undulate, not
ciliate on edge : perianth open-campanulate, 2 in. long,

3/i in. across, inodorous, bright yellow, flushed with
scarlet -pink, especially outside, with obscui'e basal
blotch striated with blue-black lines ; anthers dark
gray or blackish ; filaments yellow, with dark striations

:

ovary narrowed at collar : stigmas light yellow, very
large and crisped. Savoy, Italy. B.M. 7253. G.M.
38:311.-One of the late Tulips.

• 20. DidiSri, Jord. Height 12-18 in.: lvs. 3-4, undulate,
acuminate: perianth campanulate, 2-2}'g in. long, 4H in.

across, bright crimson, with purple basal blotch margined
with yellow or yellowish white ; outer segments reflexed

;

stamens same color as basal blotch : ovary narrowed at

collar: stigmas larger than collar- diameter, white.
Savoy, Italy and Alps. B.M. 6639.— Var, Mauriina, Jord.
Lvs. narrower, slightly undulate: perianth brilliant red,

with wide yellow blotch. Var. planif61ia, Jord. Stem
slender: lvs. narrow, not undulated: perianth deep red,

faintly marked with yellowish red or blackish blotch.

Var. acutifdlia, DC. A cultivated form : peduncle 5-8

in. long: lvs. oblong -lanceolate. Var. &lba, Krelage.
Peduncle stiff, mottled with red: perianth light lemon-
yellow, or white tinged green outside, basal blotch lim-

ited to a few dark striations ; filaments same color as

flower. Var. lutescens, Krelage. Lvs. 3, slightly fal-

cate: perianth light yellowish white streaked with red,

with a bluish violet, dark basal blotch; filaments col-

ored like spot.

Group IV. Outer bulb-tunic pubescent inside, densely
so at apex.

A. Perianth segments very long, linear

and acuminate 21. acuminata
AA. Perianth segtnents oblong, all uni-

form and acuminate 22. retroflexa

AAA. Perianth segments all narrowly ob-

long; inner acute, outer rounded
at top 23. Dammanni

21. acuminata, Vahl. Figs. 2602, 2603. Height 12-18

in. : lvs. 4, lowest lanceolate, all undulated at margins:
peduncle shining: perianth very open, light yellow
splotched with red lines; segments sometimes 4K in.

long, less than % in. wide, with edges rolled in; sta-

mens yellow; filaments flattened, glabrous: ovary pris-

matic: stigmas very large, yellow, not undulated.

Turkey (?).

22. retro£16xa, Hort. Lvs. long-lanceolate, sometimes
linear-lanceolate, slightly ciliate on edge, otherwise

glabrous: peduncle somewhat shining: bud nodding;
perianth open funnelform-campanulate, yellow, a shade
darker at base— a trace of a very obscure basal blotch;

segments uniform in width, linear-lanceolate acumi-

nate, twisted, with undulated edges; stamens yellow;

filaments flattened, glabrous.—A supposed garden hy-

brid between T. Gesneriana and acuminata.

23. DAmmanni, Kegel. Height 6 in.: lvs. 4, placed

whorl-like at middle of stem, linear-lanceolate, recurved,

obscurely bristly, ciliate on margin, otherwise glabrous:

peduncle glabrous: perianth spreading, star-shaped,

purplish or reddish with an oblong-lanceolate black
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2601. Tulipasylvestris,known
also as T. Florentina, var.

odorata ( X 3^4 )

.

blotch without yellow border; segments narrowly ob-

long; filaments filiform, glabrous; stigmas broailer

than ovary-diameter. Mt. Lebanon, 1889. Gt. 38:1300.

—Allied to T. linifolia and Maximowiczii.

Group V. Outar bulb-tunic pilose inside,

A. Lower Ivs, laficeolate.

B. I/vs. slightly or not at all un-
dulated 24. Armena

BE. Lvs. very much undulated 25. platystigma
AA. Lower lvs. linear 20. Maximowiczii

24 Armena, Boiss. Lvs. 5, crowded at base of stem,

falcate, glaucous and glabrous, slightly undulated, long,

ciliate on edge all around, longer than fl. -stalk: pedun-
cle glabrous, finely dotted,

perianth open campanulate,
slightly sweet-scented, 2 in.

long, dark scarlet with black
basal blotch margined all

around with yellow; inner
segments rounded, outer
acute; anthers purple: fila-

ments flattened, black, not
bearded. — Tills species is

referred by Baker without
hesitation to T. Gesneriana,
but the plants in the trade
as T. Armena differ as indi-

cated above.

25. platystigma, Jord.
Height 18 in. : stem slen-

der, glabrous : lvs. 3—t, very
much undulated: peduncle
glabrous : perianth campan-
ulate, 2 in. long, violet-

scented, magenta-red; seg-
ments obovate-oblong; claw
blue tinted with a yellow
spot in the middle; filaments
not bearded: anthers violet-

colored: ovary prismatic:

stigmas very large and undulated. France.

26. Maximowiczii, Regel. Lvs. erect: peduncle gla-

brous: perianth crimson, with a black basal blotch;

segments obtuse, ending in a short, sharp point; an-

thers light purple; filaments linear, not bearded. East-
ern Bokhara, 1889. Closely allied to T. linifolia, from
which it differs in having outer bulb-tunic hairy at apex
(not woolly), erect lvs. and sharp-pointed perianth-seg-
ments. Gt. 38:1307. G.C. III. 19:757.

Grotjp VI. Outer hulh-txmic woolly at apex inside.

A. Filaments bearded at base 27. Lownei
AA. Filatnenfs not bearded,

B. Perianth ertnisoH or scarlet, with a
distinct basal blotch 28. linifolia

29. montana
BB, Perianth yellow,without basal blotch.30, Batalini

27. Ldwnei, Baker. Height 2-4 in. : stem glabrous,
sometimes 2-headed: lvs. 2, lanceolate, acuminate, fal-

cate, glabrous: peduncle slender, glabrous: bud slightly
nodding; perianth funnelform, small, white with a
bright yellow basal blotch, tinged outside with light pur-
ple or purplish pink, inner segments wider; stamens
yellow: ovary narrowed at collar: stigmas very small.
Mts. of Syria and Palestine, 1874.

28. linifdlia, Kegel. Stem somewhat shining, some-
times 2-headed: lvs. 7, linear and grass-like, spirally
arranged, spreading, glabrous: perianth open-campanu-
late, small, bright scarlet; basal blotch bluish black;
inner segments oblanceolate, outer ovate and slightly
wider; anthers pinkish; pollen gray; filaments bluish
black: ovary pyramidal: stigmas very small, yellowish
white. Bokhara.

29. mont4na, Lindl. Height 4-8 in. : lower lvs. ob-
long-lanceolate, acuminate, imdulated, very glaucous:
peduncle glabrous: perianth campanulate, lK-2in. long,
2 in. across, deep crimson, paler outside; segments
ovate or oblong, flat, acute, the inner often obovate ob-
tuse; filaments purplish: ovary prismatic: stigmas
small. Mts. of Persia. B.E. 13:1106. -Var. Jiilia,

K.Koch. Dwarf, from Caucasus. Not more than 3-4 in.

tall: fls. bright red, 1 in. or less long; all C segments
obovate and obtuse.

30. Batalini, Regel. Height .5 in.: stem gliibrous:

lvs. 5, crowded into a sort of whorl just below middle of
stem, linear-lanceolate, glabrous, slightly undulated:
perianth campanulate, slightly funnelform; segments
oblong-ovate, obtuse, sometimes deeply incised on the
edge near the top; filaments linear, terete, yellow:
ovary elliptic-oblong, compressed, trigonous: stigmas
coroniform. Eastern Bokliara, 1889. Gt. 38:1307. G.C.
III. 19:759.-One of the early Tulips.

2602. One of the acuminate-petaled forms — the old

Turkish-garden ideal (X J^). No. 21.

Group VII. Outer bulb-tunic everywhere woolly inside.

A. Filaments bearded at base,

B. The filaments flattened 31. hiflora

BB. The filanients cylindric 32. Clusiana
AA. Filaments not bearded.

B. Perianth bright yellow, with
obscure basal blotch ornone, 33. Biebersteiniana

BB. Perianth bright scarlet, with
a distinct blaelc or purplish
basal blotch margined with
yellow 34. Oculu3-soli3

35. prsBCOX
EBB. Perianth with outer segments

rich, bright purple or pur-
plish red broadly margined
with white: inner segments
yellowish white 36. Leichtlinl
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31. bifldra, Linn. Height 3-6 in. : stem glabroiis or
slightly pilose, usually 2- or 3-fld., rarely 4- or 5-lid.

:

Its. often 2, sometimes 3, linear, long: perianth fun-
nelform-eampanulate, 1 in. long, 2 in. across, pale yellow
or white inside, tinged with green or red or even pur-
plish outside; segments acute; filaments flattened,
ciliated at base: ovary narrowed at collar: stigmas
small. Mts. of Central Siberia and the Caucasus. B.R.
7:535. B.M. 6518.

32. ClusUna, Vent. Height 12-18 in. : stem slender,
glabrous: Ivs. 4-5, very long and narrow and folded
double, linear-acuminate, pendent: peduncle slender,
tinged with brown directly under fl. : perianth small,
when open 2 in. across, funnelform-campanulate, very
fragrant, bright lemon-yellow tinged with green out-
side, or white flushed with red; segments acute; claw
hirsute on edge; stamens yellow; filaments cylindric,
densely bearded at base: ovai-y pyramidal: stigmas
small, tinged with red. Portugal, through Mediterranean
region to Greece and Persia. B.M. 1390.

2603 Tulipa acuminata (X ^i)

33. Biebersteini^na, Schult. f . Height 6 in. : stem
slender, glabrous: Ivs. 2-4, crowded together, long,
channeled, glabrous:, slightly ciliated on edge; bud
slfghtlj' nodding; perianth open-campanulate, 2M in.

long, bright yellow tinged with scarlet-pink on edges
and sometimes green outside; at base a brownish yellow
discoloration; inner segments obtuse, outer apute;
anthers gray; pollen yellow; filaments yellow; ovary
prismatic; stigmas yellow, undulated. Asia Minor.

34. 6culus-sdlis, St. Aman. Height, 12-18 in.: stem
slender, glabrous: Ivs. 3-4, lorate-lanceolate, acute,
glabrous: perianth funnelform-campanulate, 2K-3 in.

long, 4>2 in. across, scentless, erect; segments very
acute, the inner ones often less so; anthers yellow;
filaments purple: ovary prismatic. South of France,
Italy and Switzerland. B.B. 5:.380 (as T. Gesneriatia)

.

— Var. Lorteti, Baker. A slight variety, the basal spot
oblanceolate and black. Marseilles. Var. Lycica, Baker.
Stem 6-8 in. long; Ivs. crowded; perianth-segments all

acute, inner oblanceolate-oblong; apex subdeltoid; blotch
black; anthers and filaments dark purple. Lycia, Asia
Minor. Var. Al^ppica, Baker. A form with fls. con-
siderably smaller than W. European type, with a smaller
black basal blotch. Asia Minor, Syria and Palestine.

35. praecox, Tenore. Height, 12-18 in. : stem slender,
glabrous: Ivs. 3-5, lorate-lanceolate, acute, undulated
at margin: perianth campanulate, 2-3 in. long, 3 in.

across, erect, scentless: basal blotch purplish black,
margined with yellow; segments widely imbricated,
outer slightly longer, acute, puberulent at apex; inner
shorter, obtusely cuspidate; anthers yellow; filaments
long, dark purple, glabrous: ovary prismatic: stigmas

pubescent, reddish. Italy and Southern France; also
Algeria, Greece, Syria, Palestine and Persia. Very
closely allied to last, and figured as such in B.R. 3:204;
14:1143; 17:1419.—One of the oldest known species.

36. Leichtlini, Regel. Height 9-18 in.: stem glabrous:
lower Ivs. linear-lanceolate: perianth between campanu-
late and funnelform, outer segments narrow and acute,
inner much shorter and obtuse at apex. Kashmir. Gn.
40:819.

Group VIII. Outer bulb-tunic ahcays hairy at base
inside around root crown, and usually furnished
with a few scattering hairs above, but sometimes with-
out them,

A. Stem and Ivs. pubescent 37. suaveolens
AA. Stem and Ivs. glabrous.

B. Leafy only at base of stem.
c. Ia's. lanceolate .38. australis

cc. ii'5. linear or lorate 39. viridiflora
BB. Leafy to middle of stem or above.

c. Perianth uniformly dark scar-
let with a bright yellow basal
blotch 40. fulgens

cc. Perianth uniformly with a
blackish basal blotch, bordered
with bright yellow 41. macrospeila

ccc. Perianth variable, but rarely
with a bordered dark basal
blotch 42. Gesneriana

37. suaveolens, Roth. Early Garden Tulips. Height
3-6 in.: Ivs. 3-4, mostly at base of stem, lowest lorate-
lanceolate and broad: perianth campanulate, 1-2}^ in.

long, erect, fragrant, bright red or yellow or variegated

:

segments all acute; filaments glabrous; anthers yellow:
ovary prismatic: stigmas very large. Southern Russia
and Southern Europe, but possibly only a naturalized
form of old introduced Turkish garden varieties. F.S.
12:1223. B.M. 839.

38. austrilis, Link. Height 12-18 in.: stem slender;
Ivs. 2-3, crowded together at lower portion of scape,
channeled: bud nodding; perianth 13^ in. across, funnel-
form-campanulate, yellow, outside reddish; segments
oblanceolate-oblong acute, at apex slightly puberulent

;

anthers yellow; filaments flattened, bearded at base;
ovary narrowed at collar. Savoy, France, Spain, Portugal
and Algeria. B.M. 7171. Gn. 45:965.

39. viridifldra, Hort. (?). Outer bulb tunic glabrous
except around root-crown, where there is a dense fringe:
stem glabrous and glaucous; Ivs. lorate-lanceolate, un-
dulated, glabrous, glaucous, edges slightly ciliated near
base; fl. large, soft green, edged with yellow or white.
Gn. 32:625. — Garden form. Bears some resemblance to
a Parrot Tulip.

40. fulgens, Hort. Garden form. Height 8-18 in.:

Ivs. 3, lanceolate or ovate, very wavy: perianth - seg-
ments all oblong ovate, acute; anthers yellow; pollen
yellow; filaments white, flattened, glabrous : ovary
prismatic: stigmas small, not wavy,

41. macrospeila, Baker. A supposed hybrid of un-
known origin: lieight 10-18 in.: Ivs. 3^, long and nar-
row, lowest long - lanceolate, flat, pendent: peduncle
wiry: perianth campanulate, slightly funnelform, emit-
ting a heavy, sweetish, unpleasant odor, bright crimson
to cerise or cherry red, with a distinct, nearly black
cuneate basal blotch broadly margined with yellow or
yellowish white at top ; segments obtuse or outer some-
times acute, outer reflexed, inner erect; filaments di-

lated, white at base, black, violet or striated above,
glabrous: ovary prismatic, creamy white; stigmas same
color, large, slightly undulated.

42. Gesneriina, Linn. CojnioN Garden or Late Tu-
lips. Figs. 2594-2600. Height 6-24 in. ; stem erect: Ivs.

3-4 or more, lower lorate-lanceolate or ovate-lanceolate,
often undulated, glaucous, pubescence variable : pe-
duncle erect: perianth campanulate, 1-2K in. long, in-

odorous, bright red or vari-colored, when bright red,

with only an obscure basal blotch, which is usually yel-

low, but may be dark or even blackish or mixed, some-
times white; segments all -obovate -oblong, obtuse,
broadly rounded at apex, often with a small cusp in the





Plate XLVI. Flat Turnips and Rutabagas.

The Turnips (Brassica Rapa) are the two tubers showing in front :ind on the left. The Rutabagas (Jirasslca

Canipestris) are the three top-sliaped tubers, with many roots.
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center; filaments glabrous, flattened: ovary prismatic:

stigmas large and usually crisped. Origin uncertain.

Introduced from the Turkish gardens in 1.554. Long
since hybridized and cultivated out of all semblance to

anv wild forms. Supposed original form (Baker) inB.M.
64.39 (as T. Schretiki). Darwin tulips (Fig. 2597) are a
recent strain of long-stemmed, late, self-colored tulips.

2604. Tunica Saxifraga. Flower about natural size.

Var. Drac6ntia, Baker (Fig. 2599). Parbot Tdlip.
Similar in habit : perianth usually yellow and red
striped and splotched; segments deeply cleft and la-

ciniately dentate. F.S. 21:2211 (as T. Turcica).

Var. ST^a,tbu\ktB,{T. spathulAta,'Bevto\.). This differs

from the type in its larger fls. of a Ijrilliant red color,

with a large purplish black blotch at the base of each
of the segments. Italy. — Probably the largest of the
wild Tulips. Catalogued by many bulb growers as " T.
G. vera."

Var. Strangewiysiana, Reboul. Very large, brilliant,

dark scarlet flowers, with a handsome dark basal blotch.
One of the naturalized Tulips found without disposi-
tion to vary in fields near Florence, Italy. F. 1880:05.

Var. 41bo-ocul4ta, Krelage. Deep campanulate fl.,

with a slight sweetish mawkish odor, bright red, with a
distinct w'hite basal blotch ; inner segments obtuse,
outer acute; filaments white.

T, fldva, Hort., Krelage. is "often confused with vitellina in
gardens, though perfectly distinct. Flava is yellow, very ro-
bust, tall, and jit le.ist a fortnight later in bloomiug. Vitelliua
is almost white wlien old " Imperfectly known.— T. lanata,
Kegel. Dwarf: Us. large, goblet-shaped, rich vermilion, with a
large black spot at the base of each of the segments. Imper-
fectly known,— 7". Perfect, Willd., is a synonym of T. patens,
Agardh, a Siberian species not known to the trade. It has lis.

about 3 in. across, greenish outside, wliitish inside, with a yellow
eye. The outer segments .ij-e narrower. It is figured inB.M. .3887

as T. tricolor. T. Persiea of the trade has been confused by the
Dutch with T. Breyniana. Linn., the proper name of whicli is

Bseometra Columellaris, Salisb. Basometra is a monotypic
genus native to Soiith Africa. There are no true Tulips in
South Africa. The important generic distinctior between
Basometra and Tulipa lies in the dehiscence of the capsule:
that of the former is septicidal, of the latter loculicidal.
Bieometra is figured in B.M. 7G7 as Melantliium uniflorum. It
is a dwarf plant 4-6 in. high with funnel-shaped fls. about 1 in.
across, yellow within, tinged with deep brownish red outside.
The segments are oblong and subequal. Although a native of
the Cape, the plant is supposed to be hardy.

Arnold V. Stubenrauch.

TULIP, BUTTERFLY. Calochortus. Tulip Poppy.
Hunnemannia. Tulip Tree. Liriodendron.

TUNA. Opmifia Tuna.

TtTNICA (Latin, a tunic or coat, from the imbricated
involucre). OaryophylWlcea'. Small slender herbs with
linear opposite leaves, witli habit of Gypsophila, but
botanically more nearly allied to Dianthus. Prom Di-
anthus they differ in smallness, the central flower of
the cluster not bracteate, the calyx top-shaped or cylin-
drical rather than short-tubular and 5- or 15-ribbed, the
calyx-teeth obtuse; petals 5 and styles 2. There are
about 10 species in Southern Europe and in Asia. T.
Saxifraga, Scop. (Fig. 2604), apparently the only spe-
cies in cultivation in this country, is a tufted spreading
hardy species suitable for rockwork and blooming in

summer and fall (see bottom p. 737). It is a wiry-
stemmed perennial, growing 6-10 in. high: fls. small,
with rosy white, lilac or pale purple notched petals. A
recent novelty is a double flowered variety. It is more
compact and dwarf than the type, and the Hs. last

longer. Tunicas are propagated by seeds or division.

T. Saxifraga has become adventive in some parts of
the east. £,. jj. b

TtfPA, See Lobelia.

TUPELO. See JVyssa.

TURK'S HEAD, Melocactus communis.

TURNIP (Plate XLVI) is a name somewhat loosely

applied to two species of vegetables. In this country,
and apparently properly, it is applied to vegetables
characterized by thick light-fleshed roots that are usu-
ally more or less flattened or at least not greatly elon-

gated, with leaves that are hairy and not glaucous.
These vegetables belong to the species Brassica Hapa
(see page 178). In the term is sometimes included the
Swedish Turnip or Rutabaga, a plant that is character-
ized by having a more uniformly elongated-oval yellow-
fleshed tuber with roots springing from its lower portion,

a thick elongated leafy neck, and glaucous-blue leaves
that are not hairy. This plant, however, is considered
to be Brassica campestris. Whether these two species
exist separately in wild nature is not positively known,
but they appear to be well defined under cultivation.

Both species tend to run wild in old fields and to lose

their thickened roots. They are then sometimes, though
erroneously, known as charlock. The nativity of these
species is unknown, but they are almost certainly

#^-11

2605. Turnip—Brassica
Rapa.

2606. Rutabaga— Brassica

campestris.

European or Asian in origin. Characteristic tubers of
these two plants are contrasted in Figs. 2605 and 2G06.
The former is coimnonly known here as "flat turnip"
and the latter as rutabaga or merely "baga." According
to Vilmorin, the plant that we know as Rutabaga is

known to the French as chou-navet and in England as
Swedish Turnip and turnip-rooted cabbage.
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The culture of Turnips and Rutabagas is very simi-
lar, except that the Rutabaga requires a longer season
in which to grow. The Rutabaga is nearly always grown
as a main -season crop, whereas the Turnip may be
sown very late for winter use or very early for late

spring or summer use. Usually the flat Turnip is not
grown during the hot weather of summer. In the north-
ern states it is sown from the middle of July to the mid-
dle of August for late crop, or on the first approach of
spring in order that tubers may be had for the early
vegetable market. The late or winter crop is ordinarily
used for storing in cellars and also for feeding, where-
as the early crop is often sold in bunches in the open
market, and later by the basket or bushel.
The Turnips and Rutabagas are hardy; that is, the

young plants can withstand some frost. They are cold
weather plants and demand loose, moist soil. Usually
the seeds are sown in drills which stand from 10 to 20
inches apart. In the drills the plants are thinned until
they stand from G to 10 inches apart, depending on the
variety that is to be grown. For general fleld operations
the rows are sometimes placed as far as 30 inches
apart, in order to allow horse tillage. Sometimes the
late or winter crop is raised from seed sown broadcast,
but this method gives good results only when the soil

is well supplied with moisture, very thoroughly tilled

beforehand and is free from weeds, since subsequent
tillage is impossible. The seeds of Turnips and Ruta-
bagas are of similar size, two or three pounds being
required for broadcasting to the acre. When sown in
drills one-half or one-third this amount may be suffi-

cient. The yields will sometimes reach 1.000 bushels
to the acre, although the average is much less than
this.

The Turnip needs no special care as to cultivation.
The greatest difficulties are the root maggot, which is

the larva of a small fly, and the flea beetle. The mag-
got may be killed by injecting bisulfide of carbon into
the soil about the roots before the grubs have burrowed
deeply into the tissues. In general field operations,
however, this treatment is impracticable and oue must
rely on growing the crop in fields which are not in-

fested with the maggot; that is, rotation is the chief
recourse. The flea beetle may be kept in check by
spraying the plants with Bordeaux mixture, or perhaps
better by sprinkling them with Paris green diluted w'ith

landplaster (one part by bulk of Paris green to 50 of
plaster).

Rutabagas have firmer and richer flesh than the Tur-
nips. They are usually more prized for consumption in
winter, and Turnips are usually more popular in the
spring and early fall markets. Rutabagas are also more
prized for stock-feeding. They yield heavily, are rich
and succulent and keep well in any ordinary cellar.

Rutabagas started in the middle or last of June in the
northern states will reach their full growth by October.
They are usually not harvested until heavy frosts have
come. The roots of Rutabagas and Turnips sometimes
persist through the winter, even though they have
been solidly frozen, and send up flower-stalks in the
spring; but unlike salsify and parsnips the roots
should not be left in the ground to freeze if they are to

be used. L, H. B

TURNIP, INDIAN. Ariscema triphifJIa.

TURNIP-ROOTED CELERY. See Celeriac.

TURPENTINE TREE. Sijncarpia hiilfoJla.

TURPfNIA (Pierre J. P. Turpin, a French botanist
and author). Celastracem. About 8 species of trees or
shrubs from the tropical regions of the world, with
opposite abruptly pinnate or rarely simple leaves and
small white flowers in spreading terminal or axillary
panicles. Fls. hermaphrodite, regular; calyx 5-cut, per-
sistent; petals 5, roundish, sessile; stamens 5: ovary
sessile, 3-lobed, 3-loculed: fr. subglobose indehiscent.

argTita, Seem. A tender shrub: Ivs. simple, ovate-
lanceolate, acuminate, serrate: fls. white, becoming
yellowish. China. B.R. 21:1819. -Advertised in S. Calif.

F. W. Barclay.

TURRaiA (Turra, 1G07-1688, botanist of Padua, Italy).
Meliacew. About 30 widely scattered species of tropical
trees and shrubs with alternate, stalked, entire or lobed
Ivs. and long white fls. in axillary clusters. Calyx 4-5-

toothed or parted; petals 4-5, long and free; staminal
tube 4-5-toothed; disk none: ovary 5-, 10- or 20-Ioculed:
ovules 2 in each locule, superposed. T. heterojjhylla , m-
troduced to S. Florida by Reasoner Bros., is probably
not in cultivation. It was said to be a native of Natal.
The plant described as T. heterophijUa in Flora Capen-
sis was probably imperfectly diagnosed and should be
known as T. florlbunda, as explained in the Flora of
Tropical Africa.

A. Fls. solitary or in pairs, axillary.

heterophylla, Sm,, not Sender. Lvs. more or less
obovate-cuneate, 3-lobed above, varying to subentire:
fls. }4-% in. long. Upper Guinea. B.R. 80:4 (as jP.

lobata), —Not cult.

AA. Fls. clustered at ends of branches.

florlbunda, Hochst. [heteropliylla, Sond.). Shrub:
foliage falls away before flowering season: lvs. ovate,
acute or produced into a short obtuse point, undivided
or 3-lobed: fls. clustered at ends of branches: peduncles
and calices silky tomentose. Natal. -yy^ ]yj;

TURTLE-HEAD. Species of Chelone.

TUSSILAGO (Latin, tussis, cough, and ago; referring
to the medicinal use of the lvs.). Compdsitce. Here be-
longs tbe Coltsfoot, the flowers of which look much
like the dandelion. It resembles the dandelion in having
scapes bearing solitary yellow flower-heads composed
of rays, but the scapes are scaly and the heads are
smaller, lighter colored and borne in early spring before
the "main crop" of dandelions. Also the flowers close
up in the hot sunshine towards noon, contrary to the
custom of dandelions. When the fruit is mature, they
hang their heads prettily. The Coltsfoot has a downy
head of fruit, but it is not as large, round and attrac-

tive as a dandelion's. After the flowers have lost

their beauty, the leaves appear. They are heart-shaped
and rounded at first, but as they grow they become
more and more angled. They are covered with a soft

cottony matting wdiich diminishes toward the end of
the season. The Coltsfoot is generally considered rather
coarse and plebeian, and it is rarely offered for sale,

except by collectors of wild plants. It spreads too
fast to be a denizen of the flower garden, but it is

desirable for wild gardening operations. It grows
naturally in moist places and thrives on steep raw
banks in the stiffest clay. A mass of its soft, cot-

tony foliage is a pleasant and restful sight in early
summer. The variegated form is more commonly culti-

vated than the type. Tussilago fragrans, the "Winter
Heliotrope," is a Petasites, which see. The leaves of
the Coltsfoot are said to be used in making cigars which
are smoked in cases of asthma.
Tussilago is a genus of one species. It is more closely

related to Petasites than to Taraxacum. For generic
description, see Gray's Manual and Brittonand Brown's
Illustrated Flora.

Fdrfara, Jjinn. Coltsfoot. Described above. Spreads
rapidly by underground stems. Fls. in March. Native
to Europe, India and northwestern Asia. Naturalized
in America. Gn. 23, p. 113.

Var. varieg:^ta, Hort., has lvs. margined and more or
less blotched with white or yellow. Gn. 37, p. 435,

Lowe 56. ^^ ]yj

TUTSAN. Hypericum Andros(S')mon.

TWAYBLADE. Liparis liUifolicp.

TWIN FLOWER. Linnwa horealis.

TWIN LEAF. Jeffersonia.

TWISTED STALK. Streptopus.
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TYDSIA. Now included in Isoloma.

T'fPHA (ancient name). TijphAcea!. Cat-tail. Reed
Mace. A genus of about 10 species of luarsli plants witli

creeping rootstocks and erect, round stems, with long,

lineal- sheathing leaves and raoncecious flowers in

densely crowded, terminal .spikes which are subtended
by a fugacious bract.

The following are hardy aquatic or bog perennial
herbs of easy culture in wet soil or in water. They
spread rapidly and are likely to become too plentiful

unless care is taken to piill such of them up as are not
wished before they become firmly established. Forms
intermediate between the following two species some-
times occur.

A. Stantinate and pistillate spikes contujuous.

latlfdlia, Linn. Pig. 2G07. Stem stout, 4-8 ft. high

:

Ivs. wider than in the following species, usually 1 in.

wide: pistillate spikes becoming about 1 in. in diam.
June, July. N. Amer., Eu., Asia. B.B. 1:G2. R.B.
20:196. V. 2:197.

aa. Staminate and pistillate spikes separated.

angustiJdlia, Linn. Stem more slender than T. lati-

fnlia, ,^-10 ft. high: Ivs. usually less than % in. wide:
spikes usually longer than in T. lati folia and much nar-
rower, being about K in. in diam. June, July. N.
Amer., especially in the east and also Eu. and Asia.
B.B. 1:03. G.M. 32:779. P.W.Barclay.

|,f/#liil.I

2607. Cat-tail — Typha latiiolia.



u
'O'LEX (ancient Latin name of tliis or a similar

plant). Leguminbscf. Pukze. Gorse. Whin. Orna-
mental, much-branched shrubs with dark green spiny
branches, usiially almost leafless, and showy yellow,

papilionaceous flowers which are axillary and often

crowded at the ends of the branches. The Furzes are

shrubs of various regions and not hardy north, but un-
der protection they survive the winters in New England.
They are valuable for covering dry sandy banks and
also well suited for seaside fTlanting. On account of

their dark green branches they have the appearance of

evergreen plants and they ar« very showy when cov-

ered with their yellow flowers. They are also sometimes
used for low hedges. They prefer sandy or gravelly

porous soil and a sunny position, and should be sown
where they are to stand, as they do not bear transplant-

ing well. Prop, by seeds sown in spring or by green-

wood cuttings under glass; vars. and rarer kinds also

by grafting in spring in the greenhouse on U. Europixus.

A genus of about 20 species, native of W. and S.

Europe and N. Africa, closely allied to Cytisus and
chiefly distinguished by the deeply 2-lipped calj-x.

Very spiny shrubs: Ivs. mostly reduced to scales,

only vigorous shoots near the ground bearing
fully developed Ivs. ; fls. axillary at the end of the

Europ§eus, Linn. Furze. Gorse. Fig. 2608. Much-
branched, very spiny and rigid shrub, 2-4 ft. high;
branchlets striped, villous when young: Ivs. scale-like
or narrow lanceolate, pubescent: fls. axillary, 1-3,

crowded at the end of the branches and forming ra-
cemes; corolla bright yellow, about Yi in. long, fra-
grant; calyx yellow, pubescent: pod oblong, }4 in. long,
villous, dark brown. April, June and often again in
Sept., Oct.; in Calif, almost the whole year. W. and
S. Eu. F.S. 5, p. 441 h. — There is a variety with double
flowers. None of the other species, which are all more
tender, seems to be in the trade in this country.

Alfred Eehder.

TTLMABIA (derived from Ultmis; alluding to the re-
semblance of the foliage of the common European spe-
cies to that of the elm), i^yn, ^ FiJipendnla. Bos&cew.
Meadow Sweet. Hardy herbaceous perennials with
rather large pinnate or palmately lobed leaves and

white, pinkorpurple flowers in showy
terminal corymbs, borne on erect
leafy stems rising 1-10 ft. from a
rosette of radical leaves. They bloom
in early summer or midsummer and
are very handsome border plants.
Most of them delight in a rather
moist and rich soil and are especially
decorative if planted on the borders
of ponds and brooklets, but U . Fill-
pendula prefers drier situations and
likes full sun, while most of the
others also thrive well in partly
shaded positions. W. purpvreec
should be mulched during the winter
in the North. Prop, by seeds sown
in fall in pans or boxes and kept in

the cool greenhouse, or sown in spring;
also by division of older plants. Nine
species in N. Asia and Himalayas, N. Amer-
ica and Europe. Perennials with fibrous or
tuberous rootstock: Ivs. stipulate, inter-

ruptedly odd - pinnate, the terminal 1ft.

often much larger and palmately lobed:
fls. in cymose corymbs; calyx - lobes and
petals usually 5; stamens 20-40, with the
filaments narrowed toward the base; car-

pels distinct, 5-15, 1-seeded, indehiseent.
Ulraaria has usually been united with Spi-
r<-Ba, but is very distinct in its herbaceous
habit, pinnate, stipulate Ivs. and indehis-
eent 1-seeded akenes.

INDEX.

(Including names under Spiriea. ;

alba, 5.

albicans. 2.

angustifolia, s. L.

aurea, 6.

Camtschatica, 4.

digitata, 3.

elegans,

Filipendiila, 1.

flore-pleno, 1, 6.

gigantea, 4.

hexapetala, 1.

lobata, *2.

p.-llmata, 2, 3, 5.

palustris, 6.

L.=Supplemeutary list).

pentapetala. 6.

purpurea, 5.

i-ubra, 2.

Xriviaria, 6.

venusta, 2.

vestita, s. l.

mtmeronSf aJmo.'it alike,

lobed.

small, pirmately

2608. Furze— Ulex Europaeus (X %).

branches; pods small, usually few-seeded. The Furze
is sometimes cult, as a winter fodder plant in Europe,
the green sprigs of one year's growth being eaten. The
fls. yield a yellow dye.

1. Filiptadula.Hill. (SpiVffiO J'i7i>(''>!f7t(?n,Linn. FiVi-

vindiita lit:ni pt'ta hi, Gilib.). Meadow Sweet. Drop-
wort. Pig. 2(109. One to 3 ft. high, with tuberous root-

stock, glabrous: radical Ivs. 6-20 in. long; Ifts. sessile,

oblong, pinnately lobed and serrate, 1 in. long: fls. in a

loose corymb, white, about % in. across, with usually

petals: akenes about 12, pubescent, semi-cordate. .June,

July. Europe, W. Asia and Siberia.— Var. fibre pleno

has double flowers, and is common.

(1878)



ULMARIA ULMUS 1879

AA. Lfts. few, the terminal one ninch larqer and pal-
matelif S-9-lohed.

E. Lateral lfts. S-5-lobed.

2. rilbra, Hill {Spircea lobcita, Gronov. Spirma pal-
mfita, Linu, Fillpendula lobdta, Maxim.). Queen op
THE Praikie. Height 2-8 ft., glabrous: terminal 1ft.

large, 7-9-parted, with oblong, acuminate incisely ser-
rate lobes; lateral lfts. smaller, 3-5-lobed, on the upper
Ivs. missing, green on both sides, only pubescent on the
reins beneath : lis. pink, in a rather large paniculate
cyme: akenes 6-10, glabrous. June, July. Pa. to Ga.,
west to Mich, and Ky. Mn. 2:H5. — Beautiful. V'ar.

venilsta, Hort. Pis. deep pink or carmine. Var. Albicans,
Hort. Fls. light pink, or almost white. R.B. 3:l()!t.

2609. Ulmaria Filipendula (plant about 2 feet high).

Commonly known .as Spirwa Filipendula. One of the plants
called Meadow Sweet.

3. palmata, Focke {Spircea palm&ta, Pall. Filipin-
dulcs paimdta, Max. Spinea digitdta, Willd.). Height
2-3 ft.: Ivs. whitish tomentose beneath or glabrous;
terminal lfts. 7-9-parted; stipules large, semi-cordate:
fls. pale pink at first, changing to white: akenes 5-8.
July. Siberia, Kamschatka and Sacchalin. — This spe-
cies is but rarely cult. ; the plant common under the
name Spircea pahnata belongs to F. purpiirea.

BB. Lateral lfts. none, or few and ovate.

4. Camtschitica, Eehd. (Spircea CamtscMtica, Pall.
Spircea tjigantea, Hort. Filip4ndtila Camschdtica,
Maxim.). Height 5-10 ft. : Ivs. glabrous or villous be-
neath, often with rufous veins; terminal Ift. very large
cordate, 3-5-lobed, with broadly ovate, doubly serrate
lobes, lateral lfts. usually none; stipules large, serai-
cordate: fls. white : akenes usually 5, ciliate. July.
Manchuria, Kamschatka.

5. purptoea, Eehd. (Spircea paimdta, Thunb. Fili-
pindiila purpiirea, Maxim.). Height 2-4 ft., glabrous:
terminal 1ft. very large, cordate, 5-7-lobed, with oblong,
acuminate, doubly serrate lobes; lateral lfts. none or
few, oblong -ovate; stipules narrow: fls. carmine or
deep pink, in large paniculate cymes with crimson pe-
duncles and stems: akenes usually 5, ciliate. June-
Aug. Japan. B.M. 5726. I.H. 15:577. F.S. 18:1851.
Gn. 17:36.— This is undoubtedly the finest species of
this genus. It is also sometimes grown in pots and
forced. Var. Alba, Hort., has white fis. and var. Slo-
gans, Hort., white fls.. with red stamens and usually
several lateral lfts.; the latter is said to be a hybrid.
R.B. 4:7.

6. pentap6tala, Gilib. ( U. paliistris, Moench. Fili-
pendula Ulmitria, Maxim. Spircea Ulmdria, Linn.).
Queen of the Meadows. Height 2-6 ft. : Ivs. glabrous
and green on both sides or whitish tomentose beneath;
terminal lfts. 3-5-lobed, 2-4 in. long, lateral lfts. smaller,
ovate, coarsely doubly serrate: fls. white, in rather
dense paniculate cymes: akenes about 10, serai-cordate,
almost glabrous, twisted. Juue-Aug. Europe, W. Asia
to Mongolia; naturalized in some places in the eastern
states. B.B. 2:224. — Var. ailrea variefrMa, Hort., has
the Ivs. variegated with yellow. Var. Sldre pleno, Fls.
double.

U. angusHfblia, Rehd. CSpirffia angustifolia, Turcz. Filipen-
dula angustifolia, Maxim.). Similar to F. lobata: fls. white;
Ivs. ghabrous or whitish tomentose beneath. Daliuria, Man-
churia.— F. vestlta, Rehd. (Filipendula vestita, Maxim. Spi-
raea vestita, Wall.). Similar to F. Camtschatica. hut only 1 ft,

high and Ivs. grayish tomentose beneath: fls. white. Hima-
layas. B.R. 27:4 (as S. Kamschatica, var. Himalensis).

Alfred Eehder.

tTLMTTS (ancientLatin nameof the Elm). Urtic&cece,

tribe Ulmece. Elm. Ornamental deciduous, rarely half-

evergreen trees, sometimes shrubby, with alternate,

short-petioled, serrate Ivs. and with inconspicuous, gen-
erally greenish brown flowers appearing mostly before
the leaves. Most of the cultivated species are hardy
north, but C. crassifolia and alata are tender ; U.
pari'ifolia and U. serotina are of doubtful hardiness,
although they have persisted near Boston. The Elms
are mostly tall and long-lived trees and very valu-
able for park planting and for avenue trees, espe-
cially LF. Americana, which is the favorite tree for
street planting and as a shade tree for dwelling houses
in the northeastern states. It is the most characteristic
tree of this region and one of the most beautiful. Its

habit is at once majestic and graceful, and the wide-
spreading head, borne usually at a considerable height
on a straight and shapely trunk, affords ample shade
and shelter. Besides the American Elm several other
species are used as avenue trees, as Ulmiis fulva, ra-
cemosa and the European 17. canipestris and secibra.

Of U. eampestris, the vars. Glenimeri, Cornubiensis and
vegeta are among the best for street planting; of U.
scabra, the vars. Belgiea, Dovcei and Pitteursi. In the
southern states U. serotina, crassifolia and alata are
sometimes used as avenue trees. There are several
vars. of striking and peculiar habit, as U. scabra, var.

fastigiata and LT. eampestris, var. 7nonunientalis, with
narrow columnar head; CT. scabra, var. horizontaUs,
with horizontal limbs forming widespreading tiers; U.
scabra, VB,r. pendula, with long, pendulous branches.
(I. eampestris, var. nmhracnlifera , with a dense, glo-

bose and rather small head, may be used as an avenue
tree for formal gardens. Several species and vars. are
interesting in winter on account of their branches being

2610. Flowers of Amer-
ican Elm — U 1 m u s

Americana (X ^a).

2611.

Fruit of Ulmus
Americana.

(X2.)

furnished with broad corky wings. The foliage of most
species turns pale yellow in fall, but that of the Eu-
ropean species remains green much longer.
Unfortunately many insects and fungi prey upon the

Elm, especially on the American Elm. One of the most
destructive is the elm leaf-beetle, Gallernca xantlio-
mclcena. which devours the foliage. To keep it from tlie

trees, band the trunks a few feet above the ground with
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cloth covered with a sticky substance, which prevents
the ascent of the wingless female. Spray. A borer,

Saperda tridentata, sometimes does considerable dam-
age to the wood. The Elms grow best in rich and rather

moist soil, and the American Elm especially requires
such a soil to attain its full beauty, but some species,

as (J. racemosa and U. alata, do well in drier situations.

Elm trees are not difficult to transplant, and rather
large trees may be moved successfully if the work is

done carefully. They bear pruning well, but generally
do not need much attention of this kind.
Propagated by seeds ripening usually in May or June

and sown at once. Most of the seeds will germinate
after a few days, but some remain dormant until the
following spring. Increased also by layers, which are
usually put down in autumn and are fit to be removed in

one year. A moist and rather light soil is best for this

method. Trees raised from layers are said to bear seed
less early and less profusely and are therefore espe-
cially recommended for street trees, as the foliage of
trees that fruit slightly or not at all is larger and more
abundant. Dwarf forms of U. campestris and also d.
parvifolia and pumila may be raised from greenwood
.cuttings under glass, the cuttings growing most readily
if taken from forced plants. O'. campestris and some
of its vars. are also propagated by suckers. In nurseries
most of the vars. are propagated by grafting, either by
budding in summer or by whip- or splice-grafting in

spring outdoors or on potted stock in the greenhouse.
U. Americana, campestris and scabra are used for
stocks.
About 18 species of Ulmus are known, distributed

through the colder and temperate regions of the north-
ern hemisphere,in North America south to southern Mex-
ico, but none west of the Rocky Mts., and in Asia south
to the Himalayas. Trees with watery juice: Ivs. short-
petioled, usually unequal at the base, with caducous
stipules: fls. perfect or rarely polygamous, apetalous, in
axillary clusters or racemes; calyx campanulate, 4-9-

lobed, with an equal number of stamens {Fig. 2610}:
ovary superior, with a 2-lobed style, usually 1-loculed
and with 1 ovule: fr. a slightly compressed dry nutlet,
with a broad, rarely narrow membranous wing all

around. Pigs. 2011-lG. The wood is heavy, hard and
tough and often difficult to split. It is especially useful
in the manufacture of wagon-wheels, agricultural im-
plements and for boat-building. The inner mucilaginous
bark of the branches of C^. fnlva is used medicinally
and that of some Chinese species is made into meal and
used for food. The tough inner bark of some species
furnishes a kind of bass which is sometimes woven into
a coarse cloth, especially that of U . campestris ., var.
laciniata, in Japan.

alata, 4.

alba, 1.

American, 1.

Americana. 1.

Ant.irctica, 7.

argenteo - variegata,
7.

asplenifolia, G.

atropurpurea, 6.

aurea, 1.

Belgica, 6.

Berardi. 7.

Gamperdoioni, G.

campestris, 7.

carpinifolia, 7.

Cedar, 10.

Ckinensis, 9.

ciliata, 2.

Clemmeri, 7.

concavcefolia, 7.

Corky barked, 1, 7.

Cornish, 7.

Comubieusis, 7.

corylifolia, 7.

crassifolia, 10.

crispa. 6.

cucullata, 7.

Dampieri, 6.

DovEei, 6.

effiisa, 2.

elliptica. 5.

JSxoniensis, 6.

INDEX.

fastigiata. 6. 7.

Featliered, 1.

fulva, 5.

glabra, 6, 7.

Guernsey, 7.

Heyderi, 5.

horizontalis, 6.

Japoaica, 7.

Koopniajini, 1.

laciniata, 6.

liBvis, 2. 7.

latifolia, 7.

Louis Van Houtte,
7,

major, 7.

mierophyUa, 7, 8.

Tnin-or, 7.

inontana, 6, 7.

Monumental, 7.

monumentalis, 7.

myrtifolia, 7.

nana, 16.

nitens, 7.

parvifolia, S, 9.

pedunculata, 2.

pendala. 1, 6, 7, 8.

pinnata-ramosa, 8.

Pitteursi, 6.

pumila, 8.

purpurea, 0.

pyraiiudalis, 6.

raeemosa, 2, 3.

Red, 5.

Rock, 3.

Rosseelsii. 7.

rubra, .^.

Rueppellii, 7.

Samiensis, 7.

sativa, 7.

scabra. 6.

Scotch, 6.

serotiua, 11.

Slippei-y, 5.

Sibirica, 5, 8.

stricta, 7.

suberosa, 7.

sicperba, 6.

surculosa, 7.

tricuspis, G.

tridens, 6.

triserrata, 6.

Turkestanica, 7.

nmbraculifera, 7.

vegeta, 7.

viminalis, 7.

vulgaris, 7.

Wahoo, 4.

Water, 1.

Wobbiana, 7.

Whcatleyi, 7.

Wliite, 1.

Winged, 4.

Wredei, 6.

Wych, 5.

A. Blooming in spring, before the Ivs.:

calyx not divided beloiv tliemiddle,
B. ^Is. on slender pedicelSj droop-

ing: fr. ciliate.

c. Fr. glabrous except the ciliate

margin: branches without
corky ivings

cc. Fr. p^tbescent : branches often
with corky wings

BB. Fls. short - pediceled in dense
clusters, not pendulous.

c. Buds covered with rusty hairs,
obtuse: fr. pubescent in the
m iddle

cc. Buds glabrous or pale ptubes-
cen-t: fr. quite glabrous.

D. JJvs. doubly serrate, very un-
equal at base

Americana
pedunculata

racemosa
alata

5, !ulva

scabra
campestria

DD. JCvs. simply serrate, small,
almo.st equal at the base... 8. pumila

.A. Blooming in the axils of this yearns

Ivs. in su7nmer or fall: calyx di-

vided beloiv the middle.
B. JJvs. sim2}ly serrate, small: fr.

glabrous
BB. Lvs. doubly serrate: fr. pubescent

parvifolia
crassifolia

serotina

1. Americana, Linn. [U. alba, Rafin.). White Elm.
Water Elm. American Elm. Figs. 2(jl0, 2(jll, 2617,

2618. Tall, wide-spreading tree, attaining 120 ft., usually
with high, light gray trunk, limbs gradually outward-
curving with pendulous branches: branchlets pubescent
when young, glabrous in fall: buds acute, glabrous:
lvs. obovate-oblong, very unequal at the base, acumi-
nate, doubly serrate, pubescent when young, at length
glabrous and rough above, pubescent or almost glabrous
beneath, 3-6 in. long: fls. in raauy-fld. clusters; stamens
7-8, exserted: fr. oval or elliptic, veined, deeply notched,
incision reaching to the nutlet. Newfoundland to Fla.,

west to the base of the Rocky Mts. S.S. 7:311. Em.
2:322. G.F. 3:443, 467; 6:175. Mn. 7, p. 125; 8, p. 71.

V. 14:79; 20:10. BI.D.G. 1900: 392-394. -One of the fa-

vorite avenue trees in the northeastern states. The Elra
varies considerably in habit, and the following forms
have been distinguished. The "vase form ": the main
trunk separates at 15 to 30 ft. into several almost equal
branches, which diverge at first slightly and gradually,
but at the height of 50-70 ft. sweep boldly outwards and
form a broad, flat head, with the branches drooping at

the extremities. This is the most beautiful and also

the commonest form. Fig. 2617. The "plume form" is

much like the foregoing, but the trunk is less divided
and the limbs form few feathery plumes or rarely one.

The "weeping-willow form" usually has a rather short

trunk with limbs curving outward more rapidly and
with long and very slender pendulous branches, forming
usually a broad and round head. The "oak-tree form "

is distinguished by its limbs spreading abruptly and in

sharp turns and the branches being usually less pendu-
lous. The name "Feathery" or "Fringed" Elm is ap-

plied to trees which have the limbs and the main trunk
clothed with short, somewhat pendent branchlets thrown
out usually in clusters at short intervals. This may ap-

pear inany of the forms named, but is most conspicuous
in trees of the plume form. Pig. 2618. There are a few
named varieties in nurseries: Var. a'irea, Temple, with
yellow foliage, found in-Vermont by F. L. Temple: var.

n^na, Hort., a dwarf, compact form, which may perhaps
not belong to this species, and var. p6ndula, Ait., with
slender pendulous branches.

2. pedunculata, Foug. [U. Ixevis, Pall. i^. effiisa,

Willd. (/. rllidta, Ehrh. U. racemd.sa. Borkh., not
Thomas). Tree, attaining 100 ft., with spreading
branches, forming a broad open head: branchlets pu-
bescent, usually until the second year: buds glabrous,
acute: lvs. oval or obovate. very unequal at base, acu-
minate, sharply doubly serrate, usually glabrous above,
pubescent beneath, 2-4 in. long: fls. slender-pediceled;
calyx with 6-8 exserted stamens: fr. ovate, notched, the



2612.

Ulmus racemosa*

(X2.)

ULMUS

incision not reaching the nutlet. Middle Europe to
western Asia. — Rarely cultivated and with less valuable
wood. The trunk and the limbs are, as in the Ameri-
can Elm, often clothed with short branchlets.

3. racemdaa, Thomas, not Borkh. Cork Elm. Rock
Elm. Fig. 2()12. Tree, attaining 100 ft., with short
spreading branches, forming an oblong round-topped

head: branchlets pubescent usually
until the second year and mostly ir-

regularly corky winged
wlien older: buds acute,
]nihescent: Ivs. oval to ob-
long - obovate, unequal at
the base, shortly acumi-
nate, sharply and doubly
serrate, glabrous or some-
what rough above, pubes-
cent beneath, 2-4 in. long:
fls. in slender pendulous
racemes ; calyx with 5-8
esserted stamens : fr. oval
or obovate, with a shallow
notch at the apex, pale,
pubescent, %-% in. long.

Quebec to Tennessee, west to Nebraska. S.S. 7:312.

4. aUta, Michx. Wahoo or Winged Elm. Fig. 2613.
Tree, attaining 50 ft., with spreading branches forming
an oblong, round-topped or rather open head: branches
usually with 2 opposite very broad wings; branchlets
almost glabrous: buds acute, glabrous: Ivs. ovate-ob-
long to oblong-lanceolate, often falcate, acute or acumi-
nate, doubly serrate, subooriaceous, glabrous above,
pubescent beneath, l}4-2/i in. long: fls. in short, few-
fld. racemes; stamens usually 5: fr. elliptic-ovate, with
narrow wing and with 2 incurved horns at the apex,
villous, yi in. across. Va. to Pla., west to 111. and Tex.
S.S. 7:313.—Handsome round-headed tree, sometimes
used as an avenue tree in the southern states; not
hardy north.

5. Siilva, Michx. {V. ruhra, Michx.). Slippery Elm.
Red Elm. Figs. 2614, 2615. Tree, attaining 70 ft., with
spreading branches, forming usually a broad, open,
flat-topped head: branchlets pubescent; Ivs. obovate to

oblong, very unequal at base, long-acuminate, doubly
serrate, of firm texture, very rough above, x^ubescent
beneath, 4-7 in. long: fls. in dense clusters; stamens
5-9: fr. orbicular-oval, little notched at the apex, K in.

across. Quebec to Fla., west to Dakotas and Tex. S.S.
7:314. Em. 2:.334. — The reddish brown pubescence of
the bud-scales is very conspicuous in spring, when the
buds are unfolding. An allied species similar in foliage
and fr. is V. elliptica, Koch ( C Reyderi, Spath. U.
Sibirica, Hort. ), a native of western Siberia, Turkes-
tan and Persia, with longer and larger Ivs. and grayish
pubescent buds.

0: I

ULMUS 1881

2614. Fruit of Slippery Elm— Ulmus fulva (X %).

6. scS,bra, Mill.
(
Cf. montAna, With. U. glitbra,

Huds.). Wych Elm. Scotch Elm. Pig. 2616. Tree,
attaining 100 ft., with spreading branches forming an
oblong or broad round-topped head ; without suckers:

branchlets pubescent: buds pubescent, rather obtuse:
Ivs. very short-petioled and unequal at base, broadly
obovate to oblong-obovate, abruptly acuminate or some-
times 3-lobed at the apex, sharply and doubly serrate,
rough above, pubescent beneath, 3-6 in. long: fls. clus-
tered; stamens 5-6, little exserted : fr. oval or roundish
obovate, little notched at the apex, with the seed in the
middle, %-l in. long. Europe to Japan. —A variable
species of which many forms are citltivated ; the follow-
ing are some of the most important: Var. atropurpiirea,
Spiith. With dark purple foliage. Var. Bfilgica, Hort.
Of vigorous growth, forming a broad pyramidal head

;

Ivs. dark green. Var. crispa, Loud. {17 asplenifdlia,
Hort.). A rather slow-growing form with narrow ob-
long curved Ivs. incisely serrate with twisted teeth,
giving the margin a fringed appearance. Var. Dam-
piM, Koch. Similar to var. fastigiata, but with slen-
der branches, smaller and lighter foliage. Var. Dam-
pi^ri Wr^dei, Hort. Differs from the foregoing by its
yellow young leaves. M.D.G. 1898:160. Var. DovSei,
Hort. Of vigorous growth and upright pyramidal habit.
Var. Sastigiata. Loud. ( U. pyramidiUis, Hort. U. Exo-
niinsis, Hort.). Of columnar habit with strictly up-
right branches and somewhat twisted, broad dark green
leaves. Var. horizontalis, Kirchu. With horizontally
spreading limbs and more or less drooping branches.
Gn. 17, p. 5.39. M.D.G. 1901:163. Var. laciniita, Trautv.
Lvs. broadly obovate, 3- or sometimes 5-lobed at the

wide apex, large, light
green: branches little

pubescent, light - col-
ored. E. Asia. Var.
nana, Hort. Dwarf
form. Var. p6ndula,
Loud. {U . O amp er-
downi, Hort.). Cam-
PEKDOWN Elm. Pig.
2619. With long pendu-
lous branches, the
limbs often spreading
horizontally. Gn. 40,

p. 158. Var. Pitteursi,
Hort. Pyramidal tree
of vigorous growth

with deeply serrate lvs. often purplish when unfolding.
Var. purptirea, Koch. Lvs. purple-when young, chang-
ing to dark green. Var. sup6rba, Hort. Of vigorous
growth, with large and long, dark green leaves. Var.
triciispis, Koch. ( U. ti-iserrcUa or trldens, Hort.). Lvs.
obovate, 3-lobed at the apex.

7. oamp6stri3, Smith
(
U. snberdsa, Willd., H. sureu-

?t).SB, Stokes). English Elm. Tree, attaining 100 ft.,

with spreading branches forming an oblong roun-d-
topped or sometimes open head, usually producing
suckers: branches little pubescent when young or gla-
brous, sometimes becoming corky: buds acute, pubes-
cent or glabrous : lvs. distinctly petioled, broadly ovate
to ovate-oblong, unequal at the
base, acuminate, doubly sei'rate,

usually glabrous and smooth
above at length, pubescent or
glabrous beneath, lK-5 in. long:
fls. short-pediceled; stamens 4-6:
fr. obovate, with the nutlet much
above the middle, reaching almost
the incision at the apex. Middle
Europe and northern Africa to
Japan. Em. 2:336. M.D.G.
1900:577. - This tree is often
planted as an avenue tree; it

succeeds very well and flne old
trees may be occasionally seen
in the northeastern states. The
foliage remains green several
weeks longer than that of the
American Elm. U. campestris is

still more variable than the fore-
going species and four vars., very distinct in their ex-
treme forms and sometimes considered distinct species,
can be distinguished.
Var. vulgaris, Planch.

(
17. suberdsa, Bhrh. V. mi-

nor, Mill.). Small tree or shrub, with often corky
branches: lvs. broadly oval or rhombic obovate, rough

2616.

Ulmus scabra.

(X2.)

2617. One of many nat-
ural forms of the
American Elm — the
vase-form type.
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above, pubescent beneath, 1-3 in. long: fls, with 5-6

stamens: £r. obovate to oblong-obovate.

Var. m&ior, Planch. ( U. mdjor. Smith, not Eeichb.
U. saliva, Mill. U. latifdlia, Hort.). Large tree:

Ivs. rather long-petioled, ovate to ovate- or obovate-ob-
long, usually glabrous and smooth or sometimes slightly

rough above, pubescent beneath, 2-5 in. long: fls. with
usually 4 stamens ; fr. broadly obovate.

25*8. A Feathered Elm—Ulmus Americana.

Var. IJevis, Spach
(
U. nlfens, Monch. U. glcibra,

Mill., not Huds. U. carpinifolia, Lindl.). Tree with-
out sucliers : branches spreading, sometimes pendulous,
not corlsy: Ivs. ovate or obovate to obovate-oblong, gla-

brous and smooth above, glabrous or pubescent only at

the veins beneath, 2^ in. long: fls. distinctly petioled,

with 5-6 exserted stamens: fr. obovate.

Var. Jap6nica, Sarg. in herb. Tree, attaining 80 ft.:

branches light yellowish gray, covered with short pu-
bescence when young: petioles densely pubescent, % in.

long: Ivs. oblong-obovate, glabrous above, grayish pu
bescent beneath, 4-6 in. long: fls. almost sessile. Japan.
G.P. 6:327. — This form very much resembles the Ameri-
can Elm in habit, foliage and pubescence, but the fls.

and fr. are like those of [T. ca7npestris; it may prove to

be a distinct species.

The following are the most important horticultural
forms : Var. Antdrctica, Arb. Kew. 'Shrub or small
tree, with slender often pendulous branches: Ivs. slen-
der-petioled, obovate, incisely doubly serrate, some-
what curled, 1-2K in. long. Var. Autirctica aiirea,

Hort. ( f . camplstris aiirea, Morr. U. JRdsseelsii,

Hort.). Similar to the preceding but with yellow Ivs.

Var. Berardi, Sim.-Louis. Bushy shrub, with slender,
upright branches: Ivs. oblong to narrow-oblong, with
few coarse teeth, %-l in. long; it belongs, perhaps, to

Zelkowa. Var. Clemmeri, Hort. Narrow pyramidal tree

with spreading short Ijranches and oval, somewhat
rough Ivs. Var. Cornubi^asis, Loiid. (var. SarnUnsis,
Loud. n. Wheatleyi, Hort. U. stricfa, Lindl.).
Guernsey Elm. Cornish Elm. Tree, with short as-

cending branches forming a dense, narrow pyramid:
Ivs. rather small, broad, dark green, obtusely serrate.

Var. coryliJolia purpurea, Hort. Lvs. large, purplish
when unfolding, becoming bright green with reddish
petioles, slightly rough above, pubescent beneath. Var.
cucullata, Loud. (Var. C0}icav(efdUa,houd.) . Lvs. curled,
somewhat like a hood. Var. microph;j'lla ptodula, Hort.
With small lvs. and pendulous branches. Var. monu-
mentilis, Binz {U. fastigidta, Hort.). Monumental
Elm. Of columnar habit: lvs. rather short-petioled,
with broad often almost simple teeth somewhat rough
above. Var. myrtifolia purpurea, Hort., with small
broad lvs. purplish when young, dark green later,

sharply serrate and somewhat rough above. Var. pSn-
dula, Hort. With pendulous branches. Var. Eueppellii,
Hort. Of compact habit, with corky branches and small
foliage. Var. suberdsa, Loud. English Corky-barked

Elm. Branches corky: Ivs. rather small and rough
above. Var. suberdsa alata, Hort., has very broad
corky wings and var. suberdsa pendula, Hort., has corky
pendulous branches. M.D.Gr. 1901:166. Var. umbracu-
liSera, Spath. Shrub or tree, with slender branches
forming a dense, round head: lvs. small, obtusely ser-
rate, rather smooth. M.D.G. 1900:579. Similar forms
are U. Turlcestdnica, Hort., and C. Kodpmanni, Hort.
Var. vegeta, Dipp. [U. montdna, var. vegeta, Loud.).
Of vigorous growth, with bright green, large, oblong-
obovate lvs., somewhat rough above. Supposed to be a
hybrid of d. campestris, var. Icevis and U. scabra, and
has more the habit of the latter. Var. yiminalis, Loud.
(Cf. scdbra, Ta,T. vitnindlis, Koch. [/. strlcta, Hort.).
Small tree, with slender spreading branches: lvs. elliptic
to oblong, Incisely serrate, 2-3 in. long. Var. Webhiana,
Hort. Lvs. small and broad, somewhat curled, dark
green. There are also several variegated vars., of
which var. argenteo-variegita, with the Ivs. striped
and spotted white, and var. Louis van Houtte, with yel-
low foliage, sometimes spotted green, are the most cul-
tivated.

8. ptiinila, Linn. (
Cf. microphylla, Pers. U. Siblrica,

Hort.). Small tree or shrub, with slender pubescent,
sometimes pendulous branches : Ivs. oval-elliptic to el-

liptic-lanceolate, short-petioled, acute, firm, dark green
and smooth above, pubescent when young beneath, %-2
in. long: fls. short-pediceled; stamens 4-5, with violet
anthers: fr. obovate, with the nutlet somewhat above
the middle, incision at the apex reaching about half way
to the nutlet. Turkestan to Siberia and N. China. —A
graceful small hardy tree. Var. pendula, Hort. ( D.par-
vifdlia pendula, Hort. Pldnera repens, Hort.), has
slender, more pendulous branches. U.pinnato-ramdsa,
Dieck, with the slender branches very regularly pin-
nately branched, is probably only a form of this species.

9. parviidlia, Jacq. ( C. CMninsis, Pers.). Chinese
Elm. Half-evergreen small tree or shrub, with spread-
ing pubescent branches: lvs. ovate to obovate or oblong,
very short-petioled and little unequal at base, acute or
obtusish, subcoriaceous, glal:)rous and glossy above, pu-
bescent beneath when young, usually glabrous at
length, 5^-2 in. long: fls. short-pediceled in clusters;
stamens 4-5, much exserted : fr. oval to elliptic, notched
at the apex, with the seed in the middle, 3^-% in. long.
July-Sept. N. China, Japan. — Has proved hardy near
Boston.

10. crassifdlia, Nutt. Cedar Elm. Tree, attaining 80
ft., with spreading limbs and slender, often pendulous
branches, often furnished when older with 2 opposite
corky wings: Ivs. short-petioled, ovate to ovate-obloug,

2619. Camperdown Elm—Ulmus scabra, var. pendula.

usually very unequal at the base, obtuse or acute,
doubly and obtusely, sometimes almost simply serrate,

subcoriaceous, somewhat rough and lustrous above, pu-
bescent beneath, 1-2 in. long: fls. in few-fld. very short
racemes; stamens 5-8, little exserted: fr. oval-elliptic,

pubescent, notched, % in. long. Aug. Miss, to Ark. and
Tex. S.S. 7:315. -Tender north.

11. 3er6tina, Sarg. Tree, with short spreading and
pendulous branches, often furnished with irregular
corky wings: lvs. oblong to obovate, unequal at tlie

base, acuminate, doubly serrate, glabrous and lustrous
above, pubescent on the veins beneath, 2-3 in. long: fls.
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in J^-l in. long pendulous racemes; calyx 5-6-parted to

the base: fr. elliptic, deeply notclied, densely ciliate,

% in. long. Sept. Tenn. to Ga. ; sometimes planted in

avenues in Ga. ; has proved hardy at the Arnold Ar-
boretum, Boston.

C. iiteH, Sieb.=Zelkova Keaki.— U. YerschaffeUii. Hort.=
Zelkova Japouica, var. Verschaffeltii. Alfred Rehder.

UMBELLULAKIA (from h&tin umhella, a sunshade;
having reference to the form of the inflorescence).

Lanrdcece. California L.aurel. A monotypic genus,
comprising a single Pacific coast tree with alternate,

simple, exstipulate Ivs.: fls. small, greenish, in simple
peduncuUte umbels which in the bud are suiTOunded
with an mvolucit of 6 c iducous bracts, petals none,
stamens 9 filanunts with an oiange colored gland at

base; anthers opening by uplifted valves fi a sub
globose or ovoid diupe with haid endocaip Piopigated
by seeds

gent describes it as "one of the stateliest and most
beautiful inhabitants of the North American forests,
and no evergreen tree of temperate regions surpasses
it in the beauty of its dark dense crown of lustrous
foliage and in the massiveness of habit which make
it one of the most .striking features of the California
landscape and fit it to stand in any park or garden."

Joseph Burtt Davy.
UMBRELLA LEAF. See DiphyUeia.

UMBRELLA PINE.

UMBRELLA

Sciadopitys.

PLANT or UMBRELLA PALM.
perns alternifolius.

Oy-

2620. California Laurel— Umbellularia Californlca {X M).

Cali£6mica, Nutt. (OreoddpJme Califdrnica, Nees).
Fig. 2620. Handsome evergreen tree, 20 to 30 or even
80 to 90 ft. high , with erect or suberect slender branches,
conical outline and dense foliage: Ivs. containing a
highly aromatic and volatile essential oil, and burning
vigorously in the camp fire, even while green: fls. fra-
grant: drupes at first yellowish green, becoming purple
when ripe. Dec. to May. — One of the most abundant
and characteristic of Californian trees, common in moist
places, particularly along streams in the Coast Range
foothills and mountains, and attaining its greatest
size in the cool, fog -moistened alluvial valleys of the
coast of northern California and southern Oregon; it is

but rarely seen in the drier interior valleys of the state.

It often crowns the highest points of the coast range
hills, up to about 2,500 feet altitude and far from the
nearest spring or other visible sign of moisture, but in
such cases the rock strata are nearly vertical and easily
penetrated by the long roots which are able thus to
reach hidden supplies of water. In such places it usu-
ally forms dense clumps or thickets of shrubs or small
trees which are fre(|ui-iit]y shorn by the cutting ocean
winds as thoiigh by a i^'aniciior's shears, suggesting its

adaptability for ciipi'cd - hidge and wind-break work.
The wood takes a beautiful polish and is considered
"the most valuable wood produced in the forests of
Pacific North America, for the interior finish of houses
and furniture," for which purposes it is extensively
used. It is also used in boat-building for jaws, bits,

cleats, cross-trees, etc. The bi'anches are occasionally
used for poles for chicken -roosts, as the strong odor,
pervading wood and bark as well as leaves, is said to
keep away lice. The leaves are used for flavoring soups
and blancmanges but are too strong to give as agreeable
a flavor as those of Lanrus nobilis or Prnnns Lauro-
cerasus. The tree is sometimes cultivated forornament
in south European parks and gardens. Professor Sar-

UNGNADIA (Baron Ungnad, am-
bassador of Emperor Rudolph II to
the Ottoman Porte, who in the year
1.576 introduced the common horse
chestnut to western Europe by send-
ing seeds to Clusius at Vienna).
Sapind()cea>. A genus of one species,
the Mexican Buckeye, a small tree
closely related to the horse chestnut
but with foliage like a hickory, the
Ivs. being alternate and pinnate, and
rose-colored fls. which are borne in
small lateral clusters or simple
corymbs, appearing with the Ivs. in
early spring. The seed, or "bean,"
has a sweet taste, but is considered
emetic and poisonous. The fruit
does not have a prickly husk like
the horse chestnut: it is a smooth,
leathery capsule and strongly 3-

lobed. The fls. are about % of an
inch across, polygamous, 4-petaled, and the staminate
ones have 8 htamens. For fuller account, see Sargent's
feiha

specidsa, E n d 1. Spanish or Mexican Buckeye.
Commonly a slender deciduous shrub, 5-10 ft. high or
sometimes a small tree: wood brittle: Ivs. alternate,

odd -pinnate , Ifts. 5-7, ovate -lanceolate, acuminate.
Common in southwest Texas; winter-kills in northern.
Texas at a temperature of zero. S.S. 2:73. F.S.
10:1039. Gn. 19, p. 309. -Int. by P. J. Berckmans.

W. M.
UNICORN PLANT. Martynia prohoscidea,

TJNIOLA (an ancient Latin name of some unknown
plant, derived from loms, one, and said to have been
applied by Linneeus to this genus on account of the
union of the glumes). 6ramine(e. Perennials with
creeping rootstocks. Species 5, all American. Spike-
lets broad and very flat, in loose panicles, several fid.,

with some of the lower glumes empty; glumes keeled,
nerved, pointed, but awnless. Cultivated for the orna-
mental panicles, which are suitable for dry bouquets.

latifdlia, Michx. Spike-grass. Fig. 2621. Culms 2-4
ft.: Ivs. broad and flat, often 1 in. wide: spikelets large
and thin, at maturity drooping on slender pedicels,
forming a very graceful and ornamental panicle. Pa. to
Kan. and southward. — Often grown in hardy borders.
One of the best of our hardy native, perennial grasses.

paiiicul§tta,Linn. Sea Oats. Culm taller, 4-8 ft. : Ivs.

narrow and convolute: spikelets narrower, upright on
short pedicels, forming an elongated panicle. Sand-
hills along the seashore of the southern states.

A. S. Hitchcock.

URARIA (Greek oura, tail, referring to bracts).
LeguminoscE. Eight species of perennial herbs with
woody bases, all of which are accounted for in the Flora
of British India. They have 1-9 Ifts. and very numer-
ous, small or minute fls. in racemes. Standard broad:
wings adhering to the obtuse keel; stamens diadel-

phous: ovary sessile or short-stalked, few-ovuled: style

inflexed: pod of 2-6 small, turgid, 1-seeded, indehiscent
joints, often placed face to face.

The following species is the most desirable of the
genus. It grows about 5 ft. high and is crowned by
a single terminal raceme sometimes 2 ft. long, denselj^
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crowded with 200 or more pea-shaped fis. each Va in.

loug. In the Flora of British India this plant is erro-

neously said to ascend the Himalayas to an altitude of
9,000 ft, A corrected account of this plant is found in

B M. 7377, from which source one infers that the plant
is not hardy. The first plants flowered in Europe
bloomed in September and the annual stems then died
down to the base. Seeds of this plant have been im-
ported by a northern amateur who has a winter home
in Florida.

criuita, Desv. Erect, little - branched, subshrubby
perennial, 3-6 ft. high, distinguished from other species

by having its upper Ivs. composed of 3-7 oblong Ifts.

and pedicels clothed with long bristles. Lfts. 4-6X1K-2
in.: racemes dense, 1 ft. long, 1-lJ^ in. thick; standard
ovate, violet-purple within, pale blue outside: wings
pinkish. Bengal to Assam, eastw.ard through Burma
to China, south to Malacca and the Malay Islands to

Timor Laut, but not Australia and not indigenous in

Ceylon. B.M. 7377. ^f. M.

2621. Uniola latifolia (X Ji). (See page 1S83.)

URCEOCHAEIS (hybrid name, suggesting that the
plant is a hybrid between Urceolina and Eucharis).
Amaryllidacew . The only species, C/rceocJiaris Cli-

brani (see Fig. 2622) is a tender winter -blooming bul-
bous plant with broad Ivs. a foot long and half as wide
and large, white, bell-shaped, 6-lobed flowers, a dozen
or so in an umbel, and each 2 in. across. The plant is a

hybrid, introduced about 1892, between Urceolina pen-
chila and Eucharis grandiflofa, or in gardener's lan-
guage Urceolina aurea and Eucharis Amazonica. A
flower of the hybrid and of each of its parents is shown
in Fig. 2022. The hybrid gets its white color from Eu-
charis, the flowers of Urceolina being yellow. The
shape of its flower is so singular a mixture of the two
as to be very different in appearance from either. The
hybrid lacks the beautiful stamiual cup of Eucharis,
and has a distinctly bell-shaped perianth. The showy
Xjart ol Urceolina is the urn-shaped portion of the flower,
the spreading tips being very short. The perianth of
Eucharis is funnelform, the spreading portion being
large and showy. The perianth-tube and ovary of the
hybrid are like those of Urceolina, the ovary being
deeply 3-lobed instead of globose as in Eucharis. The
pedicels are ascending, as in Eucharis, not jjendulous
as in Urceolina. The appendages at the base of the
stamens are more distinctly marked than in either of
the parents.
The parents of Urceocharis belong to the Pancratium

tribe, characterized by having the stamens appendaged
toward the base and often united into a distinct cup.
Twelve of the 17 genera in this tribe are from the An-
des and 8 of these, including Eucharis and Urceolina,
have broad and petioled Ivs. and the ovules are super-
posed. Eucharis and Urceolina have a long, slender
tube which is suddenly swollen above. The flowers of
Eucharis are white and those of Urceolina colored, but
the essential difference between the two genera lies in
the stamens, wliich are minutely appendaged in Urceo-
lina, while in Eucharis they are quadrate and sometimes
united to make a cup.

This bigenerie hybrid was introduced to the trade
under the name of Eucharis Clibravi, but the changes
wrought in the structure of the flower by the cross are
so great that Dr. Masters was justified in giving the
plant a new genus.

CUhrani, Mast. (Eucharis CUirani, Hort.). Tender
bulbous hybrid of Urceolina pendula and Eucharis
grandiflora, with petioled Ivs. 1x1}^ ft. and umbels of
white bell-shaped 6-lobed fis. each 2 in. across and a
dozen in an umbel. Anthers depauperate. Blooms in

e.arly winter. For culture, see Urceolina. G.C. III.

12:215; 26:251. Gn. 44, p. 459. G.M. 35:790. -Int.
about 1892 by Messrs. Clibran, Oldfield Nurseries, Al-
trincham, England. s^

^ ]\i_

IJRCEOLiNA CLaiiji, pitcher; alluding to the pitcher-

or urn-shaped flowers), AniarijUidacca' . A genus of 3

species of South American bulbous herbs, with thin ob-

long to long lanceolate, petioled leaves and a naked
scape bearing an umbel of pendulous red or yellow
flowers. Perianth-tube often narrow and often some-
what stem-like at the base, suddenly dilated; stamens
inserted at or below the throat of the tube, indistinctly

appendiculate at the base.
The species of Urceolina are attractive plants and

easily grown, flowering every year, but for some reason
they are rather scarce. The bulbs are about 3 in. across
and during the growing season have 1 or 2 Ivs. The
plants flower in December. After flowering the bulbs
may be removed from the stove to the intermediate
house and placed in a spot where they will be kept dry.

Just before growth begins in the spring the bulbs
should be taken out of the pots and the exhausted soil

removed. The bulbs may then be replaced, one bulb in

a 5-in. pot, using clean pots, plenty of drainage material
and a rich, light, porous soil. Place the top of the bulb
level with the soil. Remove the pots to the stove, and
as soon as growth begins water freely. In the fall when
the Ivs. turn yellow, water sparingly and finally with-

hold water altogether. The flower scapes appear a few
weeks after the Ivs. disappear.

A. Fis. red.

miniita, Benth. & Hook. (Pentldndia mini&ta, Herb.).

Bulb about IK in. through: Ivs. produced after the fls.,

short-petioled, about 1 ft. long, IVn in. wide, narrowed
at both ends: scape over 1 ft. long: fls. 2-6, bright

scarlet. Andes of Peru and Bolivia. B.R. 25:08. R.B.
23:49. — Offered by Dutch bulb-growers.
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AA. Fls. yellow.

p^ndula, Herb. ( C. aureu, Lindl. ) . Bulb about IV2 in.

througti: Ivs. 1-2 to a stem produced after the fls., ob-

long, acute, 1 ft. long by 4-5 in. broad : scape about 1 ft.

long: tls. 4-(i, bright yellow tipped with green. Andes
of Peru. B.M. 34G4. G.C. III. 12:211.

F. W. Barclay and Robert Cameron.

TTRfiEA (meaning not obvious). UrUcSceai. About
18 species of shrubs and small trees, rarely subshrubs,
native to tropical regions, with alternate Ivs.. entire or
variously cut, palmately or pinuately nerved, and nu-
merous small Hs. borue in cymes wliich are often re-

peatedly forked. DC. Prod.' vol. 16, parti, pp. 88-98
(1869). The following has been offered in America as
an ornamental greenhouse shrub.

2622. At the left. Eucharis grandiflora; next, Urceolina pendula; at the right, the hybrid

Urceocharis Clibrani. All half size.

alceaeidlia, Gaud. ( Urtica Caracasdiia, Jacq.). Tree
or shrub: Ivs. broadly ovate, acuminate, basal sinus
wide and open, cren ate -dentate: fls. dia^cious, in regu-
larly dichotomous cymes ; male cymes 4-6 times dichoto-
mous, stinging or not, rose-colored: female fls. many
times dichotomous, the fls. solitary or in 3's. Trop.
America. ^_ jj^

URGfNEA (from the name of an Arabian tribe in
Algeria). Lilidceie. The Sea Onion, known to drug
stores by the name of Squill, and to gardens as C'lr/htea

maritima, is a bulbous plant native to the Mediterranean
region, which grows 2 or 3 ft. high and has a long ra-

ceme of small, whitish, 6-parted flowers. The raceme is

often IV^ ft. long and contains 50-100 or more fls. each
}/i in. across. It has the same style of beauty as Oi-iii-

thogahim pyramidale but unfortunately it is only half-
hardy. As an ornamental plant it is little known in
America. The name seem.s not to appear in American
catalogues, but the Dutch bulb-growers offer the bulbs
in at least 5 sizes. A plant erroneously called Sea Onion
is Ornitlioqalnm caudatiwi. There is considerable dif-
ference of opinion as to when the Sea Onion blooms,
but the plant is generally considered an autumn bloomer,
and it is clear that the leaves appear after the flowers.
In England the plant is said to have flowered as early
as July and August. Baker writes that the Ivs. appear
in winter. Some English cultivators say the Ivs. appear
as early as October and November; others say not until
spring. The plant grows near the seashore and inland,
in dry sandy places from the Canaries to Syria. It is

also found in South Africa, which is unusual, as the
North and South African species of any genus are not
usually identical.

The proper name of the Sea Onion is Urffinea ScilUi.
The plant is closely related to the genus Scilla, but in
the opinion of the undersigned it is much closer to Or-
nithogalura, especially in liabit, inflorescence and color

of flowers. The seeds of Urginea are numerous in each
locule (in the Sea Onion 10-12), strongly compressed
and winged; in Ornithogalum and Scilla they are not
compressed or winged and in Scilla they are solitary or
few in each locule. Urginea is a genus of 40 species of
bulbous plants native to the eastern hemisphere. Typi-
cally, the species have narrow or lorate Ivs. which fol-

low the fls., and racemes of numerous whitish, rarely
pale yellow or rosy fls., each segment of which is keeled
with green or purplish. Monographed by J. G. Baker in
Latin in Journ. Linn. Soc. 13:215 (1873). At that time
Baker recognized a total of 24 species, but in Flora
Capensis 0:462 (1896-97) he describes 27 species from
South Africa alone.
The bulbs of Urginea are collected in large quantities in

the Mediterranean region for the drug trade. They some-
times attain a maximum weight of 15 pounds. The bulbs

contain about 22 per cent of
sugar and are used in Sicily
in the manufacture of whis-
key. Squills have emetic
and cathartic properties.
Syrup of squills is a popu-
lar croup medicine. The
bulb, as it appears in the
wholesale drug market, has
been deprived of its outer
scales and cut into thin
slices, the central portions
being rejected.

Scilla, Steinh. {U. mari-
tiinn. Baker). Sea Onion.
Squill. Height 1-3 ft.

:

bulb 4-6 in. thick : Ivs. ap-
pearing after the fls., lance-
olate, somewhat fleshy and
glaucous, glabrous, 1-1^
ft. long, 2-4 in. wide above
middle : racemes i-\% ft.

long, l-\% in. wide, 50-
100-fld.: fls. % in. across,
whitish, with the oblong
segments keeled greenish
purple. Autumn. Cana-
ries to Syria, S. Africa.

B.M. 918 (as Ornithogalum SquiUa), -^^ jj^

UESlNIA (.John Ursinus, of Regensburg, 1608-1666;
author of "Arboretum Biblicum"). CompSsitw. Here
belongs the hardy anntial known to the trade as Splteno-
{/i/ve speriosa. It grows aliout a foot high, has finely

cut foliage and yellow or orange flower-heads lM-2 in.

across. The heads have about 22 rays. Both yellow and
orange-colored flowers are sometimes found on the same
plant. When well managed it blooihs all summer. It is

supposed to be a native of the Cape. It has been in
cultivation since 1836 but was not correctly described
until 1887. It is much praised by connoisseurs, though
it is not known to the general public. It seems to have
enjoyed a longer continuous period of cultivation than
many other showy composites, iu which the Cape is

wonderfully rich, particularly in subshrubby kinds. In
Flora Capensis, vol. 3 (1864-65). Sphenogyne and
Ursinia are treated as separate genera, the distinctions
being as follows: the akene is cylindrical in Spheno-
gyne, but obovate or pear-shaped in Ursinia, distinctly
tapering to the base: the pappus is uniseriate in the
former, biseriate in tbe latter, the inner series consist-
ing of 5 slender white bristles. In the course of time
these distinctions have been dropped and Sphenogyne
included in Ursinia.
Ursinia is a genus of about 60 species, all native to

S. Africa. One species, W. avn^fa, is also found in
Abyssinia. The species are annuals, perennials or stib-

shrubs : Ivs. alternate, serrate, pinnatifid or usually
pinnatisect: rays the same color on both sides or pur-
plish brown beneath : involucre hemispherical or
broadly campanulate: akenes often 10-ribbed. For fur-
ther particulars, see Flora Capensis, vol. 3. There are
said to be many other desirable species besides the fol-

lowing:

pulchra, N. E. Br. (Sphendgyne speeidsa, Knowles
(SiWestc). Annual, 1-2 ft. high, with Ivs. bipinnately
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dissected into linear loDes and yellow or orange fl.-

heads 2 in. across: rays about 22, 3-toothed, spotted

purple-brown at base: stem glabrous, branched: Ivs.

alternate: scapes nearly leafless, about five times as

long as Ivs. : involucre 4-rowed; scales increasing in

size from the base, outer rows with a brown scarious

border, inner with a white scarious border. F.U. 2:77.

P.M. 6:77. G.C. III. 4:356. Gn. 44, p. 217. R.H.
1843:445. Yf. M.

distance from the caiion increases, though still suffi-

ciently strong to prevent the cold air from settling and
producing frost. So marked is their influence upon the
occurrence of frosts that it is no uncommon thing after
a cold night in the spring or autumn to find that while
the plantations in the districts influenced by the canon
winds have come through without injury, yet just
around a spur of the mountain out of reach of the wind,
the blossoms have nearly all been injured. Perhaps in

fifRTICA (Urticacew) is the genus containing the net-

tles. For U. Caracasana, see Urera. U. nivea is

Ramie or Silver China Grass, properly JScE/imei'iatiJiJfa,
which see. As Ramie is a fiber plant, not a horticul-

tural subject, it is not fully treated here, the student
being referred to the publication of the office of Fiber
Investigations, U. S. Dept. Agric, Washington, D. C.

UTAH, HOETICULTTJEE IN, Fig. 2623. While the

area in Utah devoted to fruit-growing is very small
compared to the area of the whole state, there are few
states in the Union which surpass Utah in the number
of Isinds grown. Beginning in the northern part of the

state, in the vicinity of the agricultural college at Lo-
gan, the fruits of the cooler temperate regions flourish,

most varieties of apples and pears succeeding well,

many sorts of plums and cherries thriving and even the
hardier peaches giving a fair number of crops as com-
pared to the years of failure. The chief difficulties here
are, first, the short season, which does not admit of the
ripening of fruits that require more time for their de-

velopment than the Concord grape, for example, and
second, the great liability to late spring and early au-

tumn frosts.

Throughout the entire state the annual rainfall is

very light, and what little precipitation there is falls for

the most part during the winter season in the form of

snow, so tliat practically no fruit is grown withiu the bor-

ders of the state without irrigation, and this is a factor

which determines to a very great extent the sections

and even the particular localities devoted to fruit-grow-
ing. The conditions in the Cache valley illustrate this

point. This region is a mountain valley lying in the
heart of the Wasatch range of the Rocliy Mountains in

the northern part of the state, and is some 60 miles
long by 12-18 miles wide. The soil of this entire valley,

with the exception of a few alliali areas and some boggy
districts, is well suited to fruit-growing, but the rivers

which furnish the water for irrigating all enter the val-

ley from the eastern side, and as the land slopes from
both sides to the center of the valley it is impossible to

conduct the water on to much land that might otherwise
be profitably used for fruit. Artesian wells supply
water to some lands to which the river waters cannot
be brought, but here again the difficulty is that com-
paratively few sections of the state are blessed with the
possibility of having artesian wells.

The earlier Mormon settlers of the state inaugurated
a system of irrigating canals, which, considering the
means at their command, were wonderfully effective.

More recently, the Bear River Canal Company of the
northern part of the state and several other large cor-

porations have expended great sums of money in putting
in dams and digging canals, by means of which large

areas of land which had previously grown nothing but a
good quality of sage-brush have been changed into good
farms. In order to increase the sale of these lands
many orchards have been set. These operations have
served as a wonderful stimulus to the fruit-growing
industry.
In all the northern portions of the state where late

frosts are likely to occur and injure the fruit crop, what
are known as the "canon winds," become very import-
ant factors in the success of, fruit plantations. These
winds begin blowing daily about eight o'clock in the
evening and continue all night and until six to nine
o'clock the next morning. They are almost as regular
as clockwork. They come from the canons and blow
with such force as to necessitate thick wind-breaks to

protect all orchards within a mile or two of the caiion's

mouth. But gradually they spread out over the lower
lands in a fan-shaped area, their force lessening as the

A H O

2623. Map of Utah.

Shaded parts show horticultural areas.

time satisfactory varieties may he developed which will
bloom late enough to avoid this danger, but as yet the
problem of frosts is even more difficult to solve than
that of water.
Another factor which has contributed in the past

toward restricting the areas devoted to fruit is the
manner In which the early settlements in the state were
located. The pioneers settled in villages, each man
being allotted a small piece of land on which the home
was built and the garden and small family orchard
established. Then on the outskirts of this village, and
extending sometimes as far as ten miles from it, were
located the farms proper, which were allotted to the
residents of the village, so that even in what may be
called the strictly farming districts of the state the peo-
ple lived in villages and drove out to cultivate their
farms. Naturally the fruit plantations which needed
the personal and constant oversight of the owner to in-

sure a crop or at least a harvest, were confined to the
plantation in the village and the farm was given over
to grains and hay crops. It is only in the comparatively
few districts where the village system did not obtain, or
within more recent years when it has been somewhat
abandoned, that tlie larger available areas of the farms
have encouraged the planting of larger orchards.
So far as most insect pests are concerned, the Utah

fruit-grower is neither more nor less fortunate than his
brothers of other states. It is true there was a time
when the somewhat isolated position of the state seemed
to warrant the belief that it would escape from the in-

roads of many of the pests which troubled growers else-

where, but with the advent of better transportation
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facilities and the increase of truit plantations, the

standaril insect enemies have one after another entered
the borders of the state. But, on the other hand, in the

matter of fungous diseases the state is singularly fortu-

nate, there being in most sections comparatively little

trouble from them. Doubtless the dry atmosphere of

Utah is responsible for this.

It seems probable that the state will never enjoy a

large local market, though the mining industry will in-

sxire a fair one, but its mountain climate seems to give

a superior quality to the fruit grown and with the more
general adoption of better methods there is no reason
why fruit-growing in Utah should not take its place as

one of the chief branches of the agriculture of the

state. F. C. Sears.

Another View ol Utali.— In Cache valley, apples,

pears, American plums and sour cherries do exceedingly
well. Peaches are grown there in a small way. The
temperature in winter is often lower than 20° below
zero, and that, together with late frosts, is the reason of

the failure of the peach crop. In 1899-1900 the lowest
temperature was 10° below zero, and the following win-
ter the lowest temperature was about 2° below zero, and
each of these winters was followed by a full crop of

peaches.
In the valley next south of Cache valley, peaches and

apricots are grown very successfully at Brigham Citj'.

At Ogden there are a few of the European grapes, but
they are protected during the winter by being laid down
and covered wnth earth. Even with tliis protection the

vines are badly damaged by freezing, as is indicated

by large, corky swellings often called black knot of the

grape. Sweet cherries and native grapes do very well

in certain localities in this section. There are a tew
hardy almond trees near Ogden. Farther south, at

Prove, there is at least one vineyard of Vinifera grapes
in wliich the vines are pruned similar to the Californian
system, except that the trunks are only a few inches
high. These vines are protected with a covering of

earth during the winter. Apples and pears do very well
from Cache valley in the north, through the portions
mentioned above, to Prove, and for some distance far-

,

ther south. It is very probable that all hardiest varie-'

ties of apples and pears would do well in Beaver, Iron-

and Sevier counties, but as yet very little has been done
with them because of the long and extremely cold win-
ters. In many portions of these counties the elevation

is G.OOO feet.

The climate of Washington county, in the south-
western corner of the state, is very mild, but is not so

mild as that of most of southern California. The tem-
perature in winter occasionally reaches zero. Vinifera
grapes, figs, pomegranate and almonds grow there suc-
cessfully witliout artificial protection. No attempt is

made to grow oranges and lemons. Peaches and apri-

cots grow to perfection in this region when any atten-

tion is given to the trees. This section was Utah's most
noted fruit district from ten to twenty years ago, but
so little care has been given to fruit trees that the
orchards have gone to ruin. At present the principal
occupation there is tlie growing of alfalfa and stock,

but the improved methods of fruit-growing will prob-
ably be practiced soon. For further notes on fruit-

growing in Utah, see Hedrick, Proe. Amer. Pomological
Society, session of 1899, p. 225. q_ p^ Close.

UTRICULAKIA (Latin, a little hag or skin; referring
to the bladders). LentiljultiriaciHe, Bladdekwort.
Utricularia is a genus of herbaceous plants possessing
little bladders which trap small afiuatic animals. The
bladders have a valve-like door through which the ani-

mals enter when looking for food or when trying to

escape from other creatures. The bladders are most
numerous and effective in the species which float in
stagnant water. They are fewer in the marsh-inhabiting
species. The terrestrial kinds often have minute, de-
formed and useless bladders. The aquatic species are
characterized by much dissected Ivs. with thread-like
segments, a type of foliage seen in the water crowfoot
and other floating plants of widely different families.
They are quite devoid of roots. The terrestrial kinds
are common in the tropics and are characterized by
erect foliage of the ordinary tj'pe. These often form

119

little tubers by which they may be prripagated. Our
native aquatic species propagate ilicnisi'U t^s by seeds
and also by winter-buds. {A winlc.r-bud of another
aquatic plant is figured under Ji^'lodea, p. 528).
The aquatic species are sometimes cultivated in

aquaria, but their flowers are not showy, nor are those
of any of the hardy kinds. The showy species are the
terrestrial and epiphytic kinds of the tropics. These,
for complexity of floral structure, beauty of color and
lasting qualities, vie with certain orchids. In fact, they
are generally grown by orchid lovers in orchid houses.
Perhaps the most desirable of the geims are C/. nwn-
tana, JSndresii and loiitjifolia, each of which represents
a different color. Well-grown baskets of these plants
have numerous scapes a foot or so high bearing 5-20
Hs., each lH-2 in. across. In general, such plants are
grown in warm houses, U. Eiidresii requiring a stove
temperature, while some of the others may thrive in an
intermediate house. As a class they are grown in bas-
kets, near the light, using a compost of filjrous peat
and sand. The plants are kept constantly wet during
the growing season and until the fls. are gone. During
the winter they are rested, being kept in a cooler place
and given just enough water to keep the tubers from
shriveling.
The epiphytic species deserve a word. Those who

are familiar with bromeliaceous plants know how the
water gathers in the axils of the leaves. These brome-
liads are themselves often epiphytic, perching on high
trees in moisture-laden tropical jungles. In the minia-
ture ponds supplied by the leaf-axils of Vriesia and
other broraeliads live certain Utricularias with fully
developed and effective bladders. Occasionally they
send out a long "feeler" or runner-like shoot which

2624. Utriculaiia lonEifolia (X J4).

finds another bromeliad and propagates another Blad-
derwort.

Utricularias have numerous slender, wiry scapes bear-
ing one or many flowers. Oalys large, 2-parted or 2-

lobed: corolla with a spur which is usually long and
curved under the fl.

;
posterior lip erect, entire, emargi-

nate or 2-fid: anterior lip often large, broad and showy,
spreading or reflexed, entire, creuate or 3-Iobed, or the
middle lobe various. About 150 species.
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A, Habit aquatic: foliage dissected into

numerous thread-like segments: Ivs.

floating vulgaris

AA. Habit terrestrial or epiphytic: foliage

entire^ erect.

B. Color of fls. white, iirith a. yellow
palate montana

BB. Color of fls. yellow, with «n orange
jia late biJida

BB. Color of fls, purjile, violet or lilac,

with a yellow palate.

B. Ijvs. broader than long.

C. Shape of Ivs. reniform.
D. Fls. pale blue or lilac janthina

DD. Fls. rose-colored reniformig

cc. Shape of Ivs. obcordate Humboldtii
BB. Lvs. long and narrow, linear, ob-

long or lanceolate.

c. Fls. pale lilac Endresii
cc. Fls. violet-purple longiJolia

vulgaris, Lirrn. Hardy native aquatic plant, with
crowded, 2-3-pinuately divided floating Ivs. K in. long,

provided with numerous bladders and yellow fls. J-S in.

long or more, borne in 3-20-fld. racemes. June-Aug.
Brooks and pouds, Eu., Asia, N. Amer. B.B. 3:191.

Gn. 28, p. 40.3.— Advertised by American aquatic spe-

cialists and collectors of native plants.

montana, Poir. Tropical American epiphyte, with
clusters of tubers %-% in. long, minute, deformed,
useless bladders and large white fls. with a yellow
palate, the fls. 1—t on a scape, each IK in. across. Lvs.

4-G in, long, elliptic-lanceolate. Trunks of trees. West
Indies and S. Amer. B.M. 5923. F.S. 19:1942. I.H.

18:G4.—A lovely species.

bifida, Linn. Terrestrial species from tropical Asia,
with minute bladders and small yellow fls. resembling
a diminutive Linaria or Butter and Eggs. Lvs. densely
matted, erect, thread-like, 1-2 in. long: fls. yellow, with
an orange pale, Vs in. long, 5-8 in a raceme: pedicels

drooping in fruit. India, Malaya, China, Japan, Phil-

ippines. B.M. C(i89. — Once cultivated at Kew.

jantMna, Hook. Epiphytic Brazilian species growing
in the leaf-axils of a bromeliad ( Vriesia), with kidney-
shaped lvs. and beautiful pale blue or lilac fls. 1)^ in.

across, ornamented by 2 vertical yellow lines on the
palate edged with dark violet. Lvs. with stalks 4-6 in.

long and blades 2-4 in. across: scape about G-fld.; up-
per lip hemispheric, arching: lower lip transversely
oblong, entire. B.M. 7466. -Int. by Sander, 1892.

"Janthina" is the same as "ianthina," meaning violet-

colored.

renif6rmis, A. St. Hil. Brazilian species found in

sphagnum bogs, having kidney-shaped Ivs. and rose-

colored fls. with 2 darker lines on the palate: upper lip

truncate, emarginate; lower lip 3-lobed, the lateral

lobes broad, the midlobe much shorter and scarcely
produced. Brazil. — Once advertised by John Saul, but
probably lost to cultivation. Very large for the genus,
the lvs. y^-\ ft. long and scapes iK-2 ft. high.

Humboldtii, Scbomb. Guiana species, with long-
stalked, cordate or obcordate, mostly solitary lvs. and
dark purple-blue fls. 2K in. across, with a triangular
lower lip. Scapes about 5-fld. F.S. 13:1.390. -Oiie of

the sliowiest species. Commonly cult, iu Eng. , appar-
ently not iu America.

£ndresii, Reichb. Epiphytic Costa Rican species,

with tubers about % in. long, solitary lvs. and pale lilac

fls. l%-2 in. across, with a yellow palate: lvs. 1-3 in.

long, narrowly elliptic-lanceolate: scape about 5-fld.

B.M. 6656. Var. majus, Hort., was offered by Pitcher
& Manda, 1895. —A deciduous species found at altitude

of 2,000 feet.

longifolia, Gardn. Pig. 2624. A Brazilian species, the
typical form of which is perhaps not in cultivation. U.
Forgetiina, Hort., introduced by Sander, is said by the
Kew authorities to be a form of this species and the same
as the plant figured in Gn. 52:1132 (adapted in Fig. 2624)

under the erroneous title of U. latifolia. It has beauti-

ful violet-purple fls. nearly 2 in. across, with a yellow

palate. Lvs. lanceolate, erect: scapes 12-20-fld. and fls.

last well. G.C. III. 13:713. -^y. jj,

TJVULARIA (Latin, uvule, palate, referring to the
hanging flowers). Lilictce(s. Bellwort. "Wild Oats"
in some parts. A genus of two species of very grace-
ful woodland, perennial herbs native to North America.
The plants grow about 15 in. high, with a ?3umber of
clustered slender stems which are forked and leaf-

bearing mainly above. The foliage is of a delicate green,
which with the terminal, narrow, bell-shaped, drooping
flowers make the plants elegant though not showy.
The species are perfectly hardy and easy of cultivation
in any light, rich soil and a shady situation. They do
well north of a wall in a well-prepared border and in

such a position they far exceed the plants of the woods
in luxuriance. Strong roots may be slowly forced for
spring flowering. For distinction from Oakesia, see
that genus, to which some of the plants commonly
known as Uvularias are referred.

2625. Bellwort— Uvulada perfoliata (XK).

A. Lvs. piibescent beneath.

grandiJlora, Sm. Stems 1-lK ft. high, with 1 or 2

lvs. below the fork: lvs. oblong, oval or ovate, some-
what acuminate: fls. pale yellow, l-lj.; in. long; seg-

ments usually smooth on both sides: stamens exceeding
the .styles: capsule obtusely 3-angled, truncate. May,
June. Rich woods, Quebec to Minn, south to Ga.,

Tenn. and la. B.B. 1:409.

AA. Z/vs. not pubescent beneath.

perSoliata, Linn. Fig. 2625. Stems more slender than
in V. grandiflora, with 1-3 lvs. below the fork: lvs.

oval, oijlong or ovate: fls. pale yellow, about 1 in. long;

segments glandular papillose within; stamens shorter

than the styles: capsule obtusely 3-angled, truncate.

May, June. Rich woods, U. S.

J. B. Kellek and F. W. Barclay.
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VACCiNITJM (classical Latin name of the European

Whortleberry ; etymology uucertain). Ericiiceoz. In-

cluding Bilberry, Blueberry, Huckleberry, Whor-
tleberry, Cranberry. Branching shrubs, creeping
vines or small trees, sometimes epiphytes: Ivs. alter-

nate, evergreen or deciduous, coriaceous or membra-
naceous: lis. small, white, pinkish or reddish, in lateral

racemes or terminal clusters, sometimes solitary in the

axils, mostly nodding on sleuder-bracted pedicels and
bearing blue, black or red berry-like fruits, mostly edi-

ble; calj-^ 4r-5-toothed, adherent to the ovary, persistent,

forming a crowu-like appendage to the fruit; corolla

various in shape, usually campanulate, cylindraceous
or urn-shaped, rarely sul>globose, 4:-5-toothed or cleft;

stamens twice as many as the lobes of the corolla, dis-

tinct, included within the corolla-tube or exserted; an-

thers often 2-awned at the back, the cells separate and
prolonged upward into tubes at the apex, opening by
terminal pores or chinks; pistil single, with a 4-5- or

8-10-loculed ovary, which is glabrous or hirsute. Flowers
borne in spring with or before the leaves; berries ripe

in summer and autumn, sweetish or sometimes acid,

mostly edible. The geuus includes about 125 species of

wide geographic distribution, extending from the arctic

circle to the high mountains of the tropics; most com-
mon in North America and the Himalayas. With very
few exceptions (e. g., V. erythrinuni in Java and JSmir-

nense in Madagascar) the genus is unrepresented in the
southern hemisphere and in the lower regions of the
tropics.

There is much confusion in the popular names ap-

plied to these fruits. The terms "Bilberry" and "Whor-
tleberry" usually mentioned as "common names" by
American writers are seldom or never heard among
the common people in this country; while "Huckle-
berry" is often used indiscriminately for plants of

this geuus and for the Gaylussacias. In the central
states the term "Huckleberry" is usually applied to

V. corymbosum, while "Blueberry" is given to the low-
growing species, like V. Canadensis and Pennsylvani-
cum. In New England, "Huckleberry" is reserved for
species of Gaylussacia, while "Blueberry" is applied to

the lower growing species as above, and "High-bush
Blueberry "to V. corymhosum. The red-berried species
are, in general, referred to as "Cranberries."
Among the plants which lend tone to the landscape

in October and November by reason of their bright
foliage, many of the species of Vaccinium may be in-

cluded,— the brilliant red, crimson and orange colors
often persisting much longer than the bright-hued
leaves of a majority of other plants. Of the ornamen-
tal species none are more strikingly beautiful late in

the autumn than the common High-bush Blueberry, V

.

corymhosum. When well grown it is a stout, thick,
spreading bush 8-10 ft. high. The plant is beautiful
when in flower; the fruit is attractive and of the best
quality, and the bright scarlet and crimson effects in

late autumn, rivaling the sumach in brilliancy, are un-
surpassed. As an ornamental plant the species deserves
a place in every garden. V. Pennsylvanicuni also
brightens waste places for a short time, but drops its

foliage too early to be worthy of planting as an under-
shrub. The same is true of y. Ca7iadense,^'hich. is in
many respects similar. V. sfa^nineum, though early
deciduous, is attractive when in bloom and throughout
the summer, by reason of its graceful habit. Though
usually found on gravelly soil, it will thrive in any
good garden soil, and it is one of the very few orna-
mental shrubs specially suited for densely shaded situa-
tions. It has the peculiarity of never forming a true
flower-bud, the blossom being open from the first. T'.

arboreum forms an irregular shrub too diffuse and
straggling to be of value except in masses at the South.
V. hirsutuni is as beautiful in its autumn coloring as is

V, corymbosnm and, like that species, retains its foliage
late in the season. V. Fitis-Idcea and uliginosum, with

their shining box-like foliage, are effective as edging
for the shrubbery border.
In the wild state the Blueberry was originally wor-

thier of notice than was the blackberry, raspberry or
currant, but the natural supply is so abundant that
little attention has been given to garden cultivation.
At the Maine Agricultural Experiment Station syste-
matic work is in progress, and several instances of suc-
cessful amateur cultivation are recorded from Massa-
chusetts. The plauts of some species are very suscep-
tible of improvement under good cultivation; the best
in order of merit being V. corymhosum, vacillans and
Canadense. The bushes should be transplanted in the
fall and treated much the same as currants. Any good
garden soil is suitable.

Of all the American species used for food, the most
important are, I', corymhosum', Pennsylvanicum, Cana-
dense and vacillans. The first of these, the High-bxish
Blueberrj^, or Swamp Blueberry, or "Huckleberry " of
the middle west, is of firm texture, good size and ex-
cellent flavor. The shrub is easily transplanted, grows
rapidly on any good soil, and more than any other spe-
cies shows a marked tendency to vary iu the size,

shape and quality of its fruit. It is the natural starting
point in attempts to add the Blueberry to the list of
cultivated fruits. During the past few years it has re-
ceived considerable attention as a garden fruit, espe-
cially in New England. The other species named grow
mostly on uplands,— V. Pen n sy Ivan icttm, especially, on
dry sandy "barrens"—and form the bulk of the Blue-
berry crop as seen in the cities or at the canning fac-
tories.

In many of the northern and eastern states— particu-
larly in New England, New York, New Jersey, Michi-
gan and the mountain districts of Pennsj-lvania and
West Virginia— there are many thousand acres of land,
worthless for agricultural purposes, which after the pine
is removed send up an abundant growth of Blue-
berry bushes, aldei's, poplars, gray birches and spireas.
These lands are, for the most part, considered as public
property and are recklessly burned over by irresponsi-
ble parties to promote the growth of the Blueberries.
In New England, particularly in Maine, the manage-
ment of such lands has been systematized and Blue-
berry canning has become an important industrial
operation. In some instances the whole business is un-
der the management of the landowners, but in most
cases the land is divided into several tracts, each of
which is leased to some responsible party who assumes
the whole care of burning, keeping off trespassers, har-
vesting and marketing the fruit; the owner, in such
cases, receiving as rental one-half cent per quart for all

fruit gathered. Pickers receive 1^-3 cents per qiiart.

Those who lease the land and haul the fruit to canning
factory or station for shipment receive H-1 cent per
quart. These rates are determined in accordance with
the market value of the crop.
Every year a certain section of each lease is burned

over. This burning must be done very early in the
spring, before the soil becomes dry; otherwise the fire

goes too deep, the humus is burned from the ground
and most of the bushes are killed. Many hundred acres
on what should be the best part of the Blueberry plains
have thus been ruined. The method most commonly
used in burning a given area is for the operator to pass
around the section to be burned, dragging after him an
ordinary torch or mill-lamp. He then retraces his steps
and follows over the burned area, setting new fires in

the portions which have escaped and back-firing if

there is danger of spreading unduly over areas which
it is desired to leave unburned. A device occasionally
used consists of a piece of J^-inch gas-pipe, bent near
the end at an angle of about 60°. The end opposite the
bent part is closed with a cap or plug and in the other
end, after filling the pipe with kerosene, is placed a
plug of cotton waste or tow. This device is by many

(1889)
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considered superior to the lamp or torch, as it is more
easily handled. Each section of the lease is usually
burned over every third year. In this way the birches
and alders are subdued and the Blueberries spring up
quickly and bear a maximum crop the year following
the burning.
The Blueberries have an advantage over other small

fruits in that they will stand shipment better and will

keep longer than the others, with the exception of cur-

rants and gooseberries. By far the largest proportion
of the fruit is taken to the factories for canning. Early

2626. ' Buckboard " used in Maine to carry Blueberries

from the fields to the cannery.

in the season, however, before the factories are opened,
a considerable ;amount is shipped to the larger cities

for use wlaile fresh. This fruit is usually shipped in
quart boxes, as shown in Fig. 2627.

All of the early fruit is picked by hand and only ripe
berries are gathered. Later in the season, particularly
on "old burns," i. e., on areas which will have to be
burned over the next year, the fruit is gathered with a
"blueberry rake." This is an implement somewhat simi-
lar to the cranberry rake in use on Cape Cod, and may
be likened to a dust-pan, the bottom of which is com-
posed of stiff parallel wire rods. See Fig. 2628. The
fruit may be gathered much more quickly and more
clieaply by means of the rake. The bushes are, how-
ever, seriously injured by the treatment. In no case
should the rake be used in gathering the High-bush
Blueberries. As the berries are gathei-ed they are
passed through a fanning mill to eliminate leaves and
twigs before being sent to the canning factory. At the
factory they are again submitted to a much stronger
winnowing. This is the only preparation z'equired for
market.
The fiuaucial importance of the Blueberry industry

is very difficult to estinuxte at the present time. In
Maine the canning of Blueberries is largely in the
hands of a few packers. The largest of the factories has
a daily capacity of 700 bushels and the average anniial
output is 8,300 cases of 2-dozen cans each, represent-
ing 6,250 bushels of fresh fruit. The average price per
case for the canned fruit is $1.90. The value of the
annual product of this one factory is not far from
$15,000. The total canned product of Maine's "Blue-
berry barrens" in 1899 was about 50,000 cases and tlie

price per case was $2.20, making the value of the Blue-
berry crop in this one small section considerably more
than $100,000. In northern Michigan the annual ship-

2627. A quart box of fancy Blueberries, prepared lor market.

nients are from 3,000-5,000 bushels. In New Jersey,
Pennsylvania and West Virginia large quantities of the
fruit are gathered from the plains and mountains, but
the work is not systematized.
White or pinkish fruits, instead of the usual deep

blue-colored berries, are not uncomiuon in certain lo-

calities. In some cases these are albino forms; In others
the color is due to a fungus. Albino forms of V. Myr-
tilliis were recorded as early as 1578 by Dodoens. The
other species thus far recorded are: V. Vltis-IdcEaj
Pennsylvauicu^n, corymhosum and vaciUans. It is
probable, however, that many other species exhibit this
variation. No special reason can be assigned for this
difference in color. The white forms are found growing
(tisually in colonies} by the side of the normal type. If
exposed to full sunlight, the fruit is very likely to have
a blush cheek, or even to be of a scarlet color. The al-
bino forms must, however, be carefully distinguished
from the "white berries" caused by the presence of a
fungous growth (Sclerotinia baccarum).
Propagation. — In the past one chief drawback in the

dissemination of the Blueberries has been the difficulty,
or supposed difficulty, of propagation. The few nur-
serymen who have offered them for sale have usually
depended upon the native heaths and pastures for their
supply of plants, rather than upou the nursery rows.
The results have been most discouraging, and the Blue-
berries, though among the finest of fruits, are almost
unknown in cultivation.
In the case of the cranberries, propagation is effected

almost exclusively by cuttings (see Cranberry). With
the Blueberries, grafting is easily performed, and in this
way specially choice individuals may be perpetuated.
For general purposes, however, seedlings or division
may be used. Propagation by seed naturally requires
care and skill, but is entirely feasible. The method fol-

lowed at the Arnold Arboretum, and at the Maine Agri-
cultural Experiment Station, where for several years
seedling Blueberries have been grown, is essentially as
follows; Seed-pans or boxes about 4 in. deep are half
filled with potsherds and
covered with a layer of
sphagnum, after which a
compost consisting of one-
third each of fibrous peat,
well - rotted sod and fine

sand, is used; the whole be-
ing firmed with the hand or
with a mallet. The seed,
washed free from the pulp
of freshly gathered fruit, is

then sown thickly, pressed
down lightly and covered
with a slight sprinkling of sphagnum. The boxes
are placed in a coidframe until Janiiary, when they
are brought to a house with a temperature of 55°-60°

and a range of 10° higher by day. As the young
seedlings appear, the sphagnum is gradually removed
and a quantity of compost sifted in among the plants.

The young plants are treated like other delicate seed-
lings, and handled about twice during the first season.
After Sept. I they are hardened off and later removed
to a coidframe for winter, the frames being protected to

retain the foliage as late as possible and covered with hay
or litter during the winter. The next spring the plants

are set about 6 inches apart in a well-prepared bed and
shaded until thoroughly established. Clean tillage is

given during the season. At the approach of winter, a
few inches of loam between the plants to prevent heav-
ing is the only protection required. The following
spring, or two years from seed, they may be planted out
permanently. Seed which is kept until dry and then
sown, even if given the best of care, will seldom germi-
nate until the second year. The low Blueberry { V.

Pennsylranicum) will usually fruit in three to four
years from seed; hut T. corymbosum requires four to

six years. See Bull. 76, Maine Exp. Sta.

26:^8. Blueberry rake.
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Botanical Classification. — In the following scheme
the species are separated on the basis of natural char-

acters. When two closely related forms occur over

wide range in latitude, however, the assigned dif-

ferences are liable to fail at some point. The key
will be found useful in determining herbarium speci-

mens.

a. Ovarij 4r-5-loculed{rarely 8-10-

locuUd in V. Vitis-Idma).

B. Stamens long-exserted.

o. Filaments villous 5. erythrocarpon
cc. Filaments pitherulent.

D. Stems very slender,
creeping 1. Oxycoccus

DD. Stems stouter, ivith as-

cending branches 2. macrocarpon
BB. Sfameiis included.

C. Filaments glabrous or2>u-

bescent.
D. Corolla commonly 4-

lobed: stamens S 21. uliginOBUm
DD. Corolla commonly 5-

lobed: stamens 10.

E. Plants dwarf, a foot or

less high,
F. Branches not angled. \(\. caespitosum

FF. Branches sharply
angled 9. Myrtillus

EE. Plants taller, 1-12 ft.

high.
F. Margins of leaves

sharply serrulate.l5. myrtiUoides
FF. Margins of leaves

entire [except in
V. ovalifolium)

.

G. Length of Ivs. 1-

2 inches IG. ovalifolium

GG. Length of Ivs. %-
% inches 4 parvifolium

cc. Filaments pilose.

D. Twigs red. Here prob-
ably belongs 22. erythrinum

DD. Twigs not red.
E. Stamois 10: ovary 5-

loculcd.

F. Branchlets pubes-
cent 2.3. ovatum

FF. Branchleis gla-
brous 20. crassiiolium

EE. Stamens 8: ovary 4-

loctiled 3. Vitis-IdEea

AA. Ovary 10-loculed [sometimes
imperfectly so).

B. Anthers with 2 awns on the

back.
c. Stamens included 24. arboreum

cc. Stamens exserted 25. stamineum
BB. Anthers awnless.

0. Foliage evergreen, coria-

ceous.
D. Calyx -teeth roundish

and very dense 6. nitidum
DD. Calyx-teeth acute 7. Myrsinites

CC. Foliage deciduous [some-
times tardily so in south-
em forms).

D. Corolla cylindraceous . .17. virgatum
DD. Corolla short and usu-

ally broad.
E. Branchlets hirsute...!^, hirsutum

EE. Branchlets glabroiis
or glaucous [except
in V. Canadense).

F. Lvs. glaucous and
pale beneath.

G. Fruit blue 8. vacillans
GG. Fruit black 12. nigrum

FF. Lvs. strongly pubes-
cent both sides. . AS. Canadense

FFF. Lvs. glabrous, often
hairy on midrib
beneath.

G. Margin of Irs.

bristly 'S erru-
late U. Ponnsylvanicum

GG. Margins of lvs.en-

tire or at most
ciliate.

H. Berry b lue,
glaucous 18. corymboBum

HH. Berry black,
not glaucous. 19. atrococcum

Horticultural Classification. — The following key
to the more commonly known species is based upon
horticultural or garden characters:

a. Species cultivated chiefly for

fruit.

B. Color of friiit red.

C. Stems slender, trailing:

lvs. evergreen.

D. Apex of leaves acute 1. Oxycoccus
DD. Apex of leaves obtuse or

retuse 2, macrocarpon
CC. Stems stouter though creep-

ing: branches erect,
tufted 3. Vitis-Idsea

ccc. Stems erect, much taller,

2-10 ft.

D. Lvs.snmll,}4-%in.long. 4. parvifolium
DD. Lvs. larger, 1)4.-S in.

lo7ig 5. erythroearpon
BB. Color of fruit blue or black.

c. Plant low, }4-3 ft. high.
D. Foliage evergreen.

E. Lvs. small, 34-K in.

long 6. nitidum
EE. Lvs. larger, %-l in.. 7. Myrsinites

DD. Foliage dec iditous.

E. Surface of lvs. gla-
brous.

F. Lvs. pale beneath,
not shining above.
[See also No. 12.

Here might he

sought V. corym-
bosum, var. palli-

dum, No. 18.) 8. vacillans
FF. Lvs. not paler be-

neath, shining, at

least above. {Ex-
ceptions : No. 12
always paler be-

neath; No. 11
rarely paler be-

neath.)
G. Fls. solitary m

the axils.

H. Branches
sharply an-
gled 9. Myrtillus

HH. Branches not
angled 10. caespitosum

GG. Fls. in fascicles

or short racemes.
H. The lvs. not

palerbeneafh.il. Pennsylvanicum
HH. The lvs. paler

beneath 12. nigrum
EE. Surface of the lvs.

hairy.
F. Ovary and fr. glau-

cous 13. Canadense
FF. Ovary and fr. h i r-

sute 14. hirsutum
cc. Plant taller, 3-12 ft

spreading

.

D. Fls. solitary in axils.

E. Lvs. sharply serrate.lTi. myrtilloides
EE. Lvs, entire or slightly

serrulate IG. ovalifolium
DD. Fls. in racemes or co-

ryynbs.
E. Bacemes elongated on

naked branches 17. virgatum
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EE. Racemes shorter.

F. Corolla cylindric:
fr. blue 18. corymliosuin

FF, Corolla urn-shaped:
fr. black 19. atrococcum

AA. Species cultivated cJiiefly for

ornament.
B. Plants low, 1-2 ft, high.

c. Stems creeping, witJi
branches erect, or as-
cending.

D. Lvs. small, shining 20. crassiiolium
DD. Xjvs.larger,paleorgla'U-

cescent 21. uliginosum
00. Stems erect: twigs red 22. erythrinum

BB. Plants taller, 2-20 ft. high.
0. Foliage evergreen, rigid. .2"^. ovatum

CO. Foliage deciduous.
D. Surface shining above,

more or less pubescent
beneath 24. arboreum

DD. Surface paler above,
glaucous beneath 25. stamineum

DDD. Surface bright green
both sides. {Here
might besought No. 5.) 5. erythrocarpon

1. Oxycficcus, Linn. Small, Ceanberkt. Crasberrt
of the Old World. Slender creeping plants with short,
filiform stems 4-10 in. long: lvs. ovate acute or acumi-
nate, % in. long, with revolute margins: pedicels 1-4,

terminal: corolla deeply 4-parted, the lobes reflexed;
anthers exserted, with very long terminal tubes: berry
red, globose, 34-/^ in. in diam., 4-loculed. Sphagnum
swamps in subarctic and alpine regions. —Though
smaller, its fruit is by many considered superior to that
of the next.

2. macrocirpon, Ait. Larger American Cranberry.
Stems slender, creeping, elongated (1—4 ft.), the flower-
ing branches ascending: lvs. oblong or oval, obtuse or
retuse, Yz-Y^ in. long, whitened beneath : pedicels sev-
eral, axillary and lateral: berry red or reddish, globose
or pyriform, H-1 in. long. N. America. B.M. 2586.
Em. 2:456. See Cranberrif.

2629. Cowberry or Mountain Cranberry — Vaccinium
Vitis-Idasa (X about %).

3. Vitis-Idaea, Linn. Cowberry. Mountain Cran-
berry. PoxBERRY. Pig. 2629. Plants low (6-10 in.):
lvs. coriaceous, persistent, obovate or oval, }/i-% in.

long, dark green and shining above, with blackish
bristly points beneath: fls. in short, terminal racemes;
corolla white or rose-colored, 4-cleft: berries dark red,
acid, rather bitter. Arctic regions, south to coast of

New England, Minn, and Brit. Col. B.B. 2:580. L.B.C.
7:616(as var. major); ll:1023(var. jHiMor).— Thefruits,
which are rather larger than currants, acid and some-
what bitter when uncooked, are largely used in the more
nortliern regions for tarts, jellies and preserves, or as a
substitute for the common cranberry. According to

Macoun, the fishermen's families along the Gasp6 coast
and the north shore of the Gulf of St. Lawrence gather
the fruit of this species in large quantities for their
own use and for sale, calling it "Low-bush Cranberry."
Throughout the whole of northern Canada hunters and
trappers, as well as the native Indians, have frec^uently

to depend upon it for food. It is valuable for the shrub-
bery border, where the strong contrast of the dark green
foliage and the bright-colored persistent fruit is very
striking.

4. parvifolium, Smith. Shrub, 6-12 ft. high, strag-

gling, with slender, green, sharply angled branches:
lvs. oblong or oval, obtuse, entire, dull or pale, K-%
in. long: fls. solitary in the axils; corolla globular,
nearly wliite; calyx 5-lobed: berries light red, rather
dry. "Northern Calif, to Alaska. — Offered by only one
nurseryman. T. J. Howell, of Oregon, characterizes the
fruit as "of good flavor, excellent for tarts," while Gray
says "rather dry, hardly edible."

5. erythrocirpon, Michx. Shrub, erect, divergently
branching, 1-4 ft. high: lvs. oblong-lanceolate, acumi-
nate, serrate, thin, 1^-3 in. long: pedicels solitary,

axillary, bractless: corolla flesh -colored, K in. long,

4-cleft, revolute: berries globose, % in. in diam., light

red, turning to deep blue-black at full maturity, watery,
slightly acid, scarcely edible. July. Higher Allegha-
nies, Va. to Ga. B.M. 7413.

6. nitidum, Andr. A diffusely much branched shrub,
with smooth branchlets: lvs. thick, coriaceous, shining
above, obovate or oblong: fls. in fascicles on short ra-

cemes, the almost persistent bracts as well as the
roundish or obtuse calyx-teeth reddish ; corolla short-
campannlate, 5-toothed: berry "somew^hat pear-shaped,
black." Pla. and Ga. —Near to or passing into V. Myr-
sinites.

7. Myrsinites, Lam. Low, evergreen shrub erect or
decumbent: lvs. exceed iiii,'ly variable, }i-l in. long, en-

tire or serrulate, sometinn:-s denticulate, mostly shining
above; bracts and calyx-teeth acute or acutish: berries

"globose, blue." Sandy pine barrens N. Car. to Fla. and La.

B.M. 1550 (as F. nitidum., var. decumbens }. — The differ-

ence between this species and the preceding is obscure.
The chief points of distinction seem to be that V. Myrsi-
nites has puberulent branchlets, prominently veined lvs.

and acute calyx-teeth and bracts, while V. nitidum has
smooth branchlets, smaller and faintly veined lvs., with
obtuse or roundish calyx-teeth and bracts. Grown as a
pot-plant in coolhouses in England under the name of

V. Sprengelii.

8. vacillans, Ealm. Low Blueberry. Blue Huckle-
berry. Erect, glabrous : lvs. obovate or oval, entire or
sparingly serrulate: fls. in rather loose clusters, gener-
ally on leafless summits of twigs; corolla campanulate
or cylindraceous, contracted at the mouth : berries large,

blue, with much bloom, of excellent flavor, ripening
with V. Canadense. Dry, sandy, or rocky places, N.
Amer. B.B. 2:579. Em. 1:454. — One of the most com-
mon species of the northern and central states, particu-

larly west of the Alleghanies. The fls. are quite showy,
while the fruit is particularly valuable.

.9. Myrtillus, Linn. Whortleberry. Bilberry. Low
shrubs, glabrous: lvs. ovate or oval, serrate, conspicu-
ously veined, yi-% in. long: calyx almost entire: ber-

ries black, nodding. Mountainous regions, N. Amer.,
En., Asia. —The most widely distributed species and
very generally used as an article of diet and in the mak-
ing of drinks, particularly in the Old World. It is from
this species tliat the common name Whortleberry is de-

rived. Not of special importance in America.

10. csespitdsum, Michx. Dwarf Bilberry. A dwarf
tufted shrub, 3-12 in. high, nearly glalirous throughout:
lvs. obovate, obtuse or acutish, serrulate, shining on
both sides: fls. solitary; corolla obovoid, pink or white,
slightly 5-tootlied (rarely 4-toothed): berries large,

globose, blue with bloom, sweet. N. Amer. B.B. 2:576
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B.M. 3429— It is doubtful if varieties can be distin-

guished. Var. arbiiscula, ( iray, passes into the ordinary

form; while vars. angustifolium, Gray, aud cuneiiblium,

Nutt., are found to be simply forms produced by shade.

The last form, particularly, is common in New Eng-
land, and early in the season the Ivs. are of the ordinary

obovate type, while later they become elongated.

Recommended by Warreu H. Manning for the rock
garden.

11. FennsylvAnicum, Lam. Low Blueberry. Fig.

SOIJO, A dwarf shrub, 0-15 in. high: Ivs. membrana-
ceous, oblong-lanceolate or oblong, distinctly serrulate

with bristle-pointed teeth, mostly shining on both sides

but often hairy on midrib beneath: fls. on short pedi-

cels; corolla campanulate-cylindrical, short: berries

large, globose, bluish black with bloom, sweet, the
earliest to ripen north. N. Amer. B.M. 3434. B.B.
2:578. Em. 2:450. Rep. Me. Exp. Sta. 1898:171. -Var.

2630, Vaccinium Pennsylvanicum — Low Blueberry (X/s).

angustifolium, Gray. A dwarf form, with more decid-
edly lanceolate Ivs. Lake Superior and northward.—
This species is extremely variable in size and shape
of fruit and flowers, but with the exception of the va-
riety noted and the black- fruited form often asso-
ciated with it, which is set off as V. nigrum, the varia-
tions do not appear sufficiently constant to warrant mak-
ing separations. In general, the plant is of low, semi-
prostrate habit, is extremely prolific and thrives on dry,
sandy hills. It furnishes the bulk of the Blueberries
found in the eastern markets. When mown down or
burned, the new erect shoots produce, the following
year, a long, spike-like mass of bloom and fruit which
may be stripped off by handfuls. Because of its charac-
ter and early-ripening habit, it is known on the Blue-
berry plains as "Early Sweet" or "Low Sweet."

12. nigrum, Britton. Lovp- Black Blueberry. Low
shrub, similar to V. Peiinsytvanicum, and often asso-
ciated with it: Ivs. oblong-lanceolate to obovate, finely
serrulate, green above, pale and glaucous beneath: fls.

few in the clusters, white or cream-colored, appearing
earlier than those of ]'. PennsyJvanicnm: berries rather
small, black without bloom. Dry rocky soil, N. Amer.
B.B. 2:579. Rep. Me. Exp. Sta., 1898:171. -This species
is distinguished from the preceding by the glaucous
under surfaces of the leaves and by the characteristic
shining black fruit. It is usually found in colonies in
the same situations as V. Pennsylvanienjn; but occa-
sionally the two species will be found intermingled.

13. Canad^nse, Richards. Canada Blueberry. Erect
shrubs, 1-2 ft. high, the ci-owded branchlets downy-
pubescent: Ivs. oblong-lanceolate or elliptical, entire,

downy on both aides: corolla short, open-cani])a]iulute,
greenish white, often tinged with red: berries p;l<>liose

or oblate, bhie with much bloom, of excellent llavor.

Low woods, Hudson Bay to Bear Lake and the north-
ern Rocky Mts.; south to New Eng., mts. of Pa. and
111. B.M. 3446. B.B. 2:578. -This species, commonly
known as "Velvet Leaf" or "Sour Top" because of the
character of its foliage and the somewhat acid fruit,

usually grows in rather moist, rocky, not swampy, lo-

calities. The fruit is larger and more acid than the
other low forms and matures from one to three weeks
later. It is not so popular in the general market as the
sweeter kinds, but it is very prolific and its lateness in
ripening is a point in its favor.

14. liirsiitiim, Buckley. Hairy Huckleberry. Bear
Huckleberry. Low shrub, 1-2 ft. high: stems green,
grooved, obscurely 4-angIed, those of the current year
covered with stout, spreading white hairs: Ivs. ovate,
entire and, together with the pure white campanulate
corolla, the calyx and the dark blue globose fruit, hirsute.
Very local in N. C, Ga. and Tenn. G.F. 2:3G5.-This
species, discovered about 1840,was lost sight of for half a
century until rediscovered by Sargent and transferred
to the Arnold Arboretum. It is readily distinguished by
the hairy flower and fruit. The fruit is described as
fully as large as that of Gaylussacia resinosa, shining
black, and of an agreeable flavor. LTnder cultivation
not so densely hairy as in the wild state. Gives prom-
ise of being valuable under cultivation as one of the
latest of its kind to ripen, — at the Arnold Arboretum
the best period of fruitage being the middle of August,
berries remaining into September.

15. myrtilloides, Hook. An erect, branching shrub,
mostly glabrous throughout, the twigs slightly angled:
Ivs. oval, oblong or ovate, acute, serrate, membranous,
green on both sides but not shining, 1-2 in. long: calyx
entire; corolla depressed-globular, yellowish or green-
ish white: berries large, oblate, black, rather acid.

Lake Superior westward. B.M. 3447. — The berries are
large, K-% in., oblate, with broad calyx, of exfellent
flavor; much relished by the natives of the northwest.

16. ovalif61ium, Smith. A slender, straggling,
branched shrub 3-12 ft. high, with slender more or less

angled branchlets: Ivs. oval, obtuse, glabrous, green
above, glaiicous beneath : fls. solitary, on short, re-
curved pedicels ; corolla globose-ovoid: berry large,

^n-^2 in., bluish purple, with bloom. Woods, Quebec to

Mich., Ore. and Alaska. B.B. 2:577. — This species is

very abundant in the northwest, forming a large part
of the undergrowth along the southern coast of Alaska
(Punston). The berries, rather larger than peas, are
collected in great quantities by the Indians, who use
them fresh and dry them for winter. The exception-
ally large berries and vigorous habit of this species
suggest its value for cultivation and particularly for

crossing with the low -growing species, such as V,

Pennsylvanicwm and Canadense.

17. virgELtiim, Ait. A shrub 3-12 ft. high, with slen-

der green branches, the young twigs puberulent: Ivs.

narrowly oval-oblong, acute, often niucronate, entire or
minutely serrulate, green and glabrous above, pale or
glaucous beneath, %~2 in. long: fls. m short racemes
on naked twigs, appearing before the Ivs.; corolla

nearly cylindrical, white or pink: bracts small, decidu-
ous: berry black, with or without bloom. Swamps,
southern Va. to Fla. and La. B.B. 2:577. B.M. 3522.

B.R, 4:302 (as F. fu sea turn). —The distinction between
this species aud the next is very slight. It is probable
that, possibly excepting var. tenelluni, this is only a
southern forni of V. corymbosiim and should be re-

duced to varietal rank.

Var. ten^llum, Gray {V, tenUlum, Ait., not Pursh),
A low form, mostly less than 2 ft., with smaller Ivs.

and nearly white fls. in short, close clusters. Southern
Va. to Ark., Fla. and Ala. — Probably a distinct species.

18. corymbosum, Linn. High - bush Blueberry^
Swamp Huckleberry. Fig. 2631. A tall, straggling
shrub, 4-12 ft. high, with yellowish green warty branch-
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lets which later turu brownish : Ivs. ovate or oblong to

elliptical -lanceolate, usually entire: fls. in short ra-

cemes on naked twigs ; corolla ovate to urn-shaped, or
oblong-cylindrical, white or pinkish: berries blue-black,
with much bloom, of excellent flavor. Moist woods or
swamps, N. Amer. Em. 2:454. American Agriculturist
1886:304. B.B. 2:577.-Exceedingly variable, and nu-
merous gradations unite the several varieties. V. co-

rynibosu7n is one of the most valuable species both for
fruit and as an ornamental shrub. It thrives in the gar-

den and is readily susceptible of improvement by culti-

vation.

Var. am^num, Gray ( r. amwnum, Ait.). A form
with bristly ciliate, serrulate leaves, bright green ou
both sides, shining above, often pubescent on veins be-

neath. Mainly in the Middle Atlantic states. B.R.
5:400. B.M. 3433 (as V. corymhosum).

Var. pillidum. Gray
(
V. pdllldum. Ait. V. albifld-

»»»!. Hook. V. Gdnstabkei, Graj). A pale and glaucous
or glaucescent form, with or without some pubescence

:

ovary more completely inferior, generally low, other-

wise resembling var. amcemtw. Common in mountain-
ous regions southward. B.M. 3428. B.B. 2:579.

Var. fusc^tum, Gray ( T'. fifscdtum, Ait.). A tall form
with the mature and entire Ivs. fuscous-pubescent be-

neath ; fls. virgate, somewhat spicate on the naked
flowering twigs. Ala. and Fla. to La. and Ark.

19. atrocficcum, Heller { T^ co?7/»i&d5?(?n, var. atroc6c-

CH»i, Gray). Black Blueberry. A branching shrub
with shreddy bark, similar to V. corymhosum: Ivs. oval

or oblong, dark green above, densely pubescent be-

neath, entire, acute, often niucronate: fis. in short ra-

cemes, appearing with the Ivs.: berry black, without
bloom, sweet. Moist woods and swamps, northeastern
N. Amer. B.B. 2:578.

20. crasslMium, Andr. Slender, trailing shrub:
stems 2-3 ft. long, glabrous: Ivs. small, 34-K in. long,

oval or narrowly oblong, sparsely serrulate or entire,

shining: fls. few, almost sessile, in small, axillary clus-

ters, nearly white or tinged with red: berries black.

S.andy bogs, N. C. to Ga. B.M. 1152. -Useful for the
shrubbery border south.

2631. High-bush Blueberry — Vacclnium corymbosum.
(spray X ^^2).

21. uligindsum, Linn. Bog Bilbeekv. A stiff, much-
branched shrub K-2 ft. higli: Ivs. thick, obovate or

oval, obtuse or retuse, K-1 in. long, nearly sessile: fls.

2-A together, or sometimes solitary ; calyx 4-parted,
sometimes 5-parted; corolla urn-shaped, 4- or 5-lobed,

pink; stamens 8-10: berries bluish black, with bloom.
N. Amer., Eu., Asia. B.B. 2:576. — The plant is useful
for the shrubbery border in cold, wet locations, and its

fruit, though of poor quality, is used for food by the
natives of the northwest.

22. erythrinum. Hook. An erect, glabrous, evergreen
shrub with bright red twigs: Ivs. ovate, obtuse, coria-

ceous, entire: fls. in long, 1-sided, terminal racemes;

corolla cylindraceous, 5-toothed, K in. long, purple,
reddish. Mountainous regions, Java. B.M. 4088. J.H.
III. 34:39. — Sent to England in 1852 and since grown by
various nurserymen as a greenhouse pot-plant. It is a
strong plant, furnishing an abundance of bloom in Dee.
and Jan. Not remarkable, but worthy a place in collec-
tions. A very distinct type.

23. ovatum, Pursh. An erect, rigid, evergreen shrub,
3-8 ft. high,with pubescent branchlets: Ivs. very numer-
ous, thicJi, shining, ovate or oblong, acute, serrate: fls.

numerous, in short, axillary clusters, followed by dark
purple fruit of agreeable flavor. Vancouver's Island to
Monterey, Calif. B.R. 10:1354.—A distinctly western
species, and one of California's most beautiful hedge
plants, but not well known. V, ovatum is very tena-
cious of life and bears pruning well; propagated from
suckers, cuttings and seeds, which last it bears freely.

24. arhbreum, Marshall. Pakeleeerry. Sparkle-
berry. Spreading shrub or small tree, 0-25 ft. high,
with glabrous or somewhat pubescent branchlets: Ivs.

thinnish, coriaceous, smooth and shining above, obovate
to oblong, entire or obscurely denticiilate: fls. profuse,
axillary and leafy racemose; corolla white, 5-lobed:
berry small, globose, rather astringent. Sandy soil

along river banks, Fla. and Tex. to N. C. and III.

L.B.C. 19:1885. B.M. 1007 (as \'. cliffusum). B.B.
2:580. — It forms an irregular shrub too diffuse and
straggling to be of value except in masses, for which
purpose it is useful at the South.

25. stamineum, Linn. Deerberey. Squaw Huckle-
berry. A divergently branched shrub, 2-5 ft high,
with pubescent or glabroxis twigs: Ivs. oval to oblong-
lanceolate, acute, entire, pale, glaiicous or sometimes
slightly pubescent beneath, 1—t in. long, J^-lHwide: fls.

very numerous, in large leafy-bracted racemes ; corolla
green, 5-cleft; anthers and style exserted: fr. large,

globose or pyriform, greenish or yellowish, few-seeded,
almost inedible. Dry woods and thickets, N. Amer.
B.B. 2:580.

Var. melanoc&rpum, Jlohr. Southern Goosebeeey.
Shrub, 2-3 ft. high, branched from near the base: Ivs.

as in the type: fls. in loosely 4-8-fld. elongated racemes:
berries twice the size of the typical form, shining black,
with a juicy purple pulp, sweetish, with slightly tart,

flavor. S. States.— Probably a distinct species. Will
thrive on any good, well-drained soil and is a valuable
shade-enduring ornamental shrub. y^^ ]\j^ Mutnson.

VAGARIA {meaning obscure). Am(tryUidd.ce(P. A
single species, a bulbous autumn-flowering plant from
Syria with strap-shaped leaves produced after the flow-
ers, which are quite freely produced in 0-S-fld. umbels
on naked scapes about 1 ft. high: perianth-tube short,

funnel-shaped at the apex; segments equal, lanceolate,

stamens inserted on throat of tube; filaments quadrate:
ovary globose, 3-loculed, with 2-3 ovules in each locule.

parvifldra. Herb. Bulb globose, about IK in. through

:

fls. white. Offered by European bulb-growers.

F. W. Barclay.

VALERIAN. See Valeriana. Greek V. is Polemo-
nium. Red V. is Centrantlms.

VALERIANA (Latin vuJeo, to be strong, in allusion

to medicinal uses). Valerian. ValerianHceoe. A large

genus (probably more than 150 species) of widespread
herbs, mostly of the northern hemisphere. Less than
a dozen species are North American. The Valerians
are erect-growing, mostly tall perennials, with strong-

smelling roots, and bearing many small white, pink or

rose-colored flowers in terminal cymose or cymose-pani-
culate clusters. Corolla tubular or trumpet-shaped, the

limb nearly equally 5-toothed or lobed, the tube usually
swollen at the base; stamens 3: ovary 1-loculed (by
abortion), bearing an entire or somewhat 2-3-lobed

style, ripening into an akene : calyx of bristle-form

lobes : Ivs. opposite, various.
The Valerians in the American trade are hardy per-

ennials of easiest culture. Only V. officinalis is well

known. This is one of the characteristic plants of old

gardens, being prized for the spicy fragrance of its

numerous flowers in spring. It spreads rapidly from
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?^^^/fe

suckers arising from the roots, soon forming large

colonies. The common species are often grown from
seeds. V. aJba and I', rubra of the trade are no doubt
Centranthus ruber.

A. I^oofsfocl'S liorizo}>tal or ascending, with small
fibrous roots.

R. Sfein-Ieaves {at least the lower ones) pinnate or
piiinitieJij lobed.

oHicin&lis, Linn. Common Valerian. Garden He-
liotrope. Cat's Valerian. St. George's Herb. Fig.
2632. Somewhat pubescent: stem erect, simple below
but somewhat branching above, 2-5 ft.: Ivs. all pinnate,

with several to many
lanceolate, to linear
acuminate toothed or
notched leaflets: fls.

numerous, whitish,
pinkish or lavender,
very fragrant. Eu-
rope, N. Asia. — The
medicinal valerian is

obtained mostly from
the roots of this spe-
cies.

Phii, Linn. Gla-
brous, usually less
tall than the above:
root - Ivs. simple ;

stem - Ivs. lobed or
bearing 5-7 entire
leaflets: fls. wdiitish.

Caucasus. Var. aii-

rea, Hort.. has young
shoots golden yellow.

dioica, Linn.
Marsh Valerian.
About 1-2 ft.: root-
Ivs. oval, elliptic or
spatulate and entire,

long - stalked ; stem-
Ivs. mostly pinnate
with entire leaflets

or divisions, the ter-

minal leaflet oval or
oblong and the lat-

eral ones smaller and
narrower: fls. mostly
unisexual, the sterile

ones the larger, all

pale rose color. Eu-
rope, in moist soil.

Sitcliensis, Bong.
A foot or less, the
rootstocks thick and
ascending : root-lvs.

ovate or oblong, sim-
ple or somewhat
lobed ; stem - Ivs.

mostly 3-5-foliolate.

the divisions or leaf-

lets orbicular to ob-
long-ovate: fls. white,

very fragrant, in contracted cymes, the corolla about
^4 in. long. Rocky Mts. to Alaska. G.F. 9:515. —A very
early bloomer.

BE. Stem-leaves not compound nor lobed, hut some-
times dentate.

montS-na, Linn. Usually one ft. or less high, glabrous
or nearly so: root-lvs. oblong, oval or orbicular-oblong,
usually obtuse, somewhat dentate; stem-lvs. lanceolate-

acuminate, dentate or nearly entire : fls. bright rose,

dioecious. Eu. L.B.C. 4:317.

aa. JRootstocks perpendicular, branching below.

^dulis, Nutt. Two-4 ft., glabrous or nearly so: root-

lvs. oblanceolate or spatulate with margined petiole,

entire to pinnatifid; stem-lvs. few, sessile, parted into

linear or lanceolate divisions: fls. yellowish white, in

an elongated panicle, more or less dioecious. Ohio to

Arizona and British Columbia, in wet or moist lands.

—

2632. Garden Heliotrope — Valeri

ana officinalis (X/^).

The roots are eaten by Indians. The leaves are thickish
and strongly veined.

The African or Algerian Valerian is FMia Cornucdpice,
Gaertn. (Valeriana OornucopliB, Linn. Valerianella Cornu-
copias. Loisel.). It is an Algerian aumial used for salad, after
the manner of corn salad. It does not appear to be in the
Anier. trade. Glabrous, branching, 1% ft. or less high: Ivs.
oval-oblong, thickish, simple, somewhat toothed, those of the
stem clasping: fls. long-tubular, pink, in terminal clusters.
Cult, as for corn'salad, although it endures less cold. It thrives
well in warm weather when not allowed to suffer for water.
B.R. 2:155.

—

V. tripteris, Linn., of Europe, appears to have
been offered in this country, although little known here: about
1 ft. tall, glabrous: radical Ivs. oval or cordate, dentate; stem-
lvs. with 3 leaflets or lobes, the terminal one large: fls. rose-
colored, polygamous. L H B

VALERIANELLA (dimimitive of Valeriana). Vale-
rian(ice<t\ Including Corn Salad or Fetticus. A
genus of nearly 50 species of annual, dichotomously
branched herbs, with a basal rosette of entire Ivs. and
small white, bluish or pinkish fls. borne in terminal
cymes, which form compact globular or flatfish clus-
ters. Corolla nearly regular, 5-lobed; stamens 3: fr.

3-loculed, 2 of the locules being empty. These plants
are mostly native to the Mediterranean region. V. oli-

toria is the common Corn Salad and I', eriocarpa the
Italian Corn Salad. To the account given in this work
at page 376, the following may be added:
Corn Salad is both a salad plant and a pot-herb,

chiefly the former. The name "Corn Salad" is prob-
ably derived from the fact that the plant grows spon-
taneously in the grain fields of Europe, large quantities
of it being gathered in early spring. It is rather taste-
less compared with lettuce, and is little known in
America. Abroad it is prized as a fall and winter salad.
It is a cool-season crop, grown like lettuce and matures
in 6-8 weeks. Plants should stand about 6 in. apart in
the row. An ounce of seed should give 2,000-3,000
plants. The following description of tlie varieties is

derived from Vilmorin's Vegetable Garden.

olitdria, Moench. Corn Salad. Lamb's Lettuce. Fet-
ticus. Fig. 2633. An " autumnal annual " herb, the seed of
which ripens in April or May, soon falls to the ground,
and germinates in August. The plant makes its growth
in the fall and flowers the following spring. In cultiva-

tion the seed is generally sown in early spring or late

summer. The plant forms a dense rosette of spoon-
shaped Ivs. which grow in a decussate fashion, and has
an angular, forking stem bearing small bluish white
fls. in terminal clusters. En., Orient. — The Round-
Leaved variety has much shorter Ivs. than the

2633. Valerianella olitoria— Corn salad

common type and they are half-erect instead of spread-

ing, and less prominently veined. This kind is the

one grown almost exclusively for the Paris market.

The Large-Seeded variety is more robust than the

common type and the seed is nearly twice as large.

Lvs. marked with numerous secondary veins. Much
grown in Holland and Germany. The Etampes variety

has very dark-colored lvs., which are often undulate

or folded back at the margins. Lvs. narrow, promi-

nently veined, thicker and more fleshy than the other
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kinds and specially suited to cold weather and long dis-

tance shipmeiit. The cabbaging variety differs from
the others in forming a heart or head of fine flavor.

Unfortunately it is the least productive type, but it

bears shipment well.

eriocd-rpa, Desv. Italian Corn Salad. Distin-
guished from the common species by the lighter color
of the Ivs., which are slightly hairy and somewhat
toothed on the edges towards the base. The plant is

native to the south of Europe, where it is highly es-

teemed because it does not run to seed as quickly in a
warm climate. It is undesirable for northern climates.

W. M.
VALLISNllRIA (Antonio Vallisneri, 1661-1730, Italian

naturalist). HydrocharidacecB. About 4 species of
aquatic plants, including the well-known Eel-grass or
Tape-grass. This is found in fresh water all over the
world. It is a submerged plant with linear Ivs. H-6 ft.

long, depending on the depth of the water. The Ivs.

originate in a tuft at the bottom of the water, and the
plant spreads by runners sent out from these tufts.

Eel-grass is usually found in quiet waters. It has no
horticultural rank, except as an aquarium plant. Like
many other aquarium plants, it has special interest for
students of botany. The pistillate fls. are borne on very
long spiral threads and come to the surface as shown in
Fig. 2634. The staminate fls. are borne on very short
stalks near the bottom of the water. At the proper time
the staminate fls. break away from their stalks and rise

to the surface of the
water. As they float

about, some of the pol-
len is conveyed to the
pistillate fls.. and in
this haphazard way the
blossoms are fertilized

and seed is produced.
Both kinds of fls. are
very small, and they are
borne on separate plants.
Eel-grass is readily col-

lected, or can be pro-
cured from dealers in

aquarium supplies or
from collectors of native
plants. The plant is

sometimes called "wild
celery," because it is

said to impart a celery-

like flavor to wild ducks
that feed on it. For ge-

neric characters, see
Gray's Manual or Brit-

ton and Brown's Illus-

trated Flura.

spiralis, Linn. Eel-
grass. Tape - grass.
Fig. 2634. Hardy sub-
merged aquatic plant :

Ivs. thin, linear, 5-

nerved, sometimes ser-

Aug., Sept. B.B. 1:93.

2634. Eel-prass— Vallisneria
spiralis. (Reduced.

rate near the apex: fls. white.
R.B. 20, p. 194. V. 4:157.

Wm. Trtcker and W. M.

VALLOTA (Pierre Vallot, French botanist; wrote an
account of the garden of Louis XIII in 1023). Amaryl-
liddcece. The Scarborough Lily, VaJlota purpurea

j

is a South African representative of the American genus
Hippeastrum, popularly known as "Amaryllis." It is a
bulbous plant with large, red, funnel-shaped, 6-lobed
flowers, blooming in September and later. A pair of well-
grown specimens in large pots or tubs make a showy
ornament for the porch. Plants have been grown
with over 50 flower trusses, each truss bearing an um-
bel of 4-9 fls., the individual fls. being 3-4 in. or more
across. Vallota is a genus of only one species and is

distinguished from Hippeastrum by the seeds being
winged at the base. The tube of the flower is longer
than in the typical Hippeastrums and at the base of
each perianth-segment is a cushion-shaped callus some-
what different from the minute scales or distinct neck
that is often found at the tliroat of a Hippeastrum.

Other generic characters : Perianth erect ; tube broadly
funnel -shaped ; segments equal, ascending, broad,
connivent; stamens inserted below the throat: ovules
many, superposed: stigma capitate: seeds black, com-
pressed. It has recently been proposed that Vallota be
considered a subgenus of Oyrtanthus. The latter is a
group of about 20 species of plants with fls. of various
colors and naked at the throat, Oyrtanthus proper and

2635. Scarborough Lily— Vallota purpurea.

(From a specimen 2 feet high)

the subgenus Monella have beautiful pendulous fls. in
umbels, but the plants are not as easy to grow as Val-
lota. It has been suggested that they be crossed with
the more robust Vallota in the hope of combining their
varied colors and pendulous grace with the strong con-
stitution of the Vallota. Such a process would be simi-
lar to the one by which the noble race of Hippeastrum
h5'brids has been given to the world. Vallota is un-
doubtedly related to Oyrtanthus through the subgenus
Gastronema, which has erect fls. and differs chiefly in

the stamens. Of this subgenus C. sanguineus is in the
trade now. The best form of Vallota seems to be the
variety magnlflca.

purpiirea, Herb. Scarborough Lily. Pig. 2635.

Bulb large: Ivs. appearing with the fls., strap-shaped,
l%-2 ft. long, dying down in autumn: peduncle hollow,
slightly 2-edged, 2-3 ft. long: fls. scarlet. Gn. 30, p. 245;

42, p. 273. R.H. 1870:50 ( ~V. grandifJora). A.F. 9:211.

Gng. 2:361. A.G. 1893:81.—The typical form has scapes
about 13-2 ft- high and blood-red lis. 'lli. in- across. Var.
major, Hort., is 3 ft. high and has fls. over 3 in. across.

B.M. 1430 [Amaryllis purpurea). Var. minor, Hort., is

smaller than the type in all parts. B.R. 7:552 [Amaryl-
lis purpurea, var. ininor). Var. eximia, Bull., has fls.

4 in. across, with whitish, featherdike blotches on the
base of the perianth-segments. Var. magnifica, Hort.,

is probably the best and most robust form: fls. 5 in.

across, with a white eye. Colors said to be brighter
and more uniform than in any other kind. Gn. 30:244,

G.C. III. 3:240. "V^. M.

The Scarborough Lily is generally rated as a green-
house bulb, but it can be grown by the amateur who has
no glass, provided the plant can be kept over winter in

a well-lighted cellar. Many people have had no success
with Vallota. Such failures are generally due to the
plants being kept too dry during winter. Although
Baker says the leaves die down at the Cape in autumn,
the plant acts like an evergreen in cultivation. Unlike
the majority of bulbous plants, the Vallota should never
be dried off but kept moderately moist about the roots

throughout the year. The Vallota is also strongly op-

posed to interference with its roots. It is possible to

preserve a flowering si)ecimen in most luxuriant health
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for three or four years without repotting, simply by
applying liquid manure to the roots occasionally during
the summer. The culture of Vallota is not difficult

when, its peculiarities are understood. Several years
are needed to work up a good plant to the specimen
size. A Vallota bulb is about twice as large as a hya-
cinth. For the first potting use a light soil, with a little

sand at the base of the bulb, and place the bulb a dis-

tance below the surface equal to its own diameter. Use
as small a pot as possible at every stage; shift only
when the soil is well filled with roots and be careful to

break no roots when shifting to a larger pot.

The final potting is an important operation, as the

plant is not to be disturbed again for three or four
years. Drainage should be ample and perfect. It is

essential that the potting soil be of a strong, permanent
nature and rich in plant-food. A good compost consists

of turfy loam, fibrous peat and old cow manure in equal
parts. Add a little sand and charcoal. Avoid repotting

until it is strictly necessary, and do so onlj' when it is

necessary to increase the number of plants or when
there is danger of the roots breaking the pot. For ama-
teurs the best time to repot the plants is directly after

the flowering period. Use the greatest care in handling
the roots. Allow the bulbs to project a little beyond the
surface.
Some gardeners prefer to repot Vallota in June or

July when root action has started, but before the flower
stems have pushed up. Vallota likes full sunshiue at all

times of the year. The plant will stand a few degrees
of frost in winter. Beware of over-potting; it is better
to have the bulbs crowd one another out of the pot.

Amateurs sometimes raise Vallotas in the window-gar-
den, one bulb in a 6-iuch pot with 1 or 2 flower-stalks,

but a large specimen is well worth years of care. The
Scarborough Lily has been cultivated by rich and poor
for over a century. Its popular name is supposed to

have been derived in the same way as the Guernsey
Lily, — a Dutch bark having been wrecked off the coast
of England, some bulbs washed ashore and become
established as garden plants. Vallota is considerably
grown for the London market, and it is said that some
growers succeed in blooming their plants twice the
same year, in winter and summer. At the Cape, the
species is said to be native to peat bogs, which fact

would account for the special winter treatment which it

needs. In California the plant blooms at various times
of the year. Michael Barker.

VANCOTTVfiRIA (after Capt. George Vancouver, com-
mander of the Discovery in the voyage to our north-
west coast in 1791-95). Ber-
heridaceoi. A genus of 3
species of low, hardy peren-
nial herbs native to our Pa-
cific slope. Shade -loving
plants, with slender creep-
ing rootstocks and radical

2-3-ternately compound Ivs.

somewhat like maidenhair
or rue and rather small
white or yellow flowers in

an open panicle on a naked
scape. Sepals 6, in 2 se-

ries, obovate, petal-like, re-

flexed, soon falling; petals

6, linear - spathulate; sta-

mens G: follicle oblong,
membranous, unequally 2-

valved: seeds arillate. Van-
couverias demand a rich
soil in rather shady posi-
tions. They are not showy
plants, but have foliage of
an elegant and refined type.

A. XjVS. thin, membranous: fls. whitish.

hez&ndra, Morr. & Decne. About 1 foot high: root-

stock woody, slender: Ifts. roundish, mostly angulately
3-lobed and cordate : scape naked or 1-lvd. : panicle simple
or loose-branched: fis. white or cream-colored. May,
June. Coniferous woods, Brit. Col. to N. Calif, near the
'coast. Gn. 30, p. 263.

AA. Lvs. rather thick: fls. yellow.

chrysintha, Greene ( V. hexdndra,va.v. aurea, Rattan).
About 1 ft. high: Ifts. evergreen, sub-3-lobed, usually
whitened and pubescent beneath : inflorescence sub-
racemose: fls. somewhat larger than in V. hexundra.
Offered by Pilkington & Co., of Oregon, in 1892.

F. W. Barclay.

VANDA (native name in India). Orchiddce(B. One
of the most attractive genera of East Indian orchids,
nearly all species having large, handsome flowers. In
habit they are dwarf and short - stemmed or tall and
branched, sometimes climbing to a considerable height.
The erect species form compact plants, with stems and
branches well clothed with 2 opposite rows of leaves.

Species like V. teres have a loose, straggling habit.

Lvs. flat or channeled and keeled or terete, sometimes
fleshy and deeply channeled ; apes pointed, lobed or
toothed: fls. in racemes from the axils of the lvs.;

sepals and petals similar, spreading, narrowed at the
base almost to a claw; labellum firmly united to the
column, spurred, lateral lobes small, erect, middle lobe
spreading; pollinia on a common stipe. About 20 spe-
cies, natives of India and the Malay Islands.

Heixrich HaSSELBRDs'G.

Notwithstanding the various conditions surrounding
the different species of Vanda in their natural habitats,

the plants may nearly all be cultivated successfully
under the same general treatment. When a general
collection is grown a house of east and west exposure
will be found best suited to the wants of Vandas. The
plants require plenty of light and do not need any
shade from November until the middle of February. A
house of east and west aspect will require less shading
during late fall and early spring than one of southern
exposure, and there will be fewer ill effects from direct
solar heat at all times. From February until November
shading will be necessary, but it should never be too
heavy or black spot is likely to appear. The winter
temperature should range from G0° to 65° F. by night
and 70° to 7.5° by day, with a gradual increase of ten
degrees during the summer months. A few degrees
more with solar heat and ventilation will do no harm.
The atmosphere must be kept moist by damping the

benches and paths freely once or twice a day, and ven-
tilation should be given whenever possible in greater
or less degree according to outside conditions. Espe-
cially during wet, cheerless weather is ventilation im-
portant, even if fire heat has to be applied to retain the
desired temperature. Vandas may be grown well in

2636. Vanda CKrulea(Xj^).

either pots or baskets, but the latter are preferable, as

they admit air more freely to the roots, whereby they
arenot so liable to decay from overwatering during se-

vere weather.
The best potting or basketing material consists of

chopped live sphagnum moss freely interspersed with
large pieces of charcoal. This material should be
pressed in rather firmly about the roots, leaving a con-
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vex surface when finished. A plentiful supply of water
is essential at all seasons with copious syringing over
the foliage in bright weather. The compost should
never be allowed to remain dry for a long time.

V. tricolor and species like it grow very well among
foliage plants in the warrahouse, where their large
aerial roots, which are freely emitted from the sides of

the stems, may ramble among the foliage and thereby
retain moisture a long time after syringing. A few
species, such as V. Amesiana, V. cterulea and V.

KhnbalUana, with one or two other alpine species, re-

quire about ten degrees cooler temperature, but other-
wise similar treatment to other species of the genus.
Stock is increased by removing a foot or more of the

leading growth with a sharp knife, allowing several
roots to remain attached to each growth and basketing
them in the usual manner. These new pieces should be
frequently syringed overhead until they become es-

tablished or they are likely to shri'^el. The old stems
will nearly always send out several new growths.
The principal insect enemies to Vandas are several

species of scale, which breed fast in a dry atmosphere.
They can be kept in check by syringing with strong
tobacco water and by sponging the plants with a 20
per cent solution of alcohol. ^ j^j^ Grey.

INDEX.

Amesiana, 15. Hookeriana, 13. Roxburghii, 11.

Andersoni, 17. illustre, 14. Saiideriana, 20.

Bensoni, 8. insignis, 9. Schrcederiana, 9.

Bosalli, 1, 5. Kimballiana, 16. spathulata, 3.

Catlicarti, 19. lainellata. 4. splendens, 10.

ciBrulea, 6, 11. limbata, 12. suavis, 10.

CEerulescens, 1. Mariottiana, 13. superba, 10.

Corningii. 10. Parishii, 13. teres. 17.

DenisoniaDa, 7. par^-iflora, 2, tessellata, 11.

densiflora, 14. Patersoni, 10. tricolor, 10.

grandis, 10. Robinsouiana, 10. Veitcbii, 10.

A. Lahellum simrred.
B. Lvs. fJat, or channeled and keeled,

toothed or lohed at the apex.
c. Racemes loo^e: lahellum with

lateral lobes.

D. ^Is. 1-1% in. across.
E. Color blue 1. caerulescens

EE. Color yellow 2. parviflora
3. spathulata

EEE. Color white or pale yellow,
but streaked and shaded
with brown 4. lamellata

5. Boxalli
DD. Fls, 2 in. or ntore across

{sometimes les.'^ in Nos. 8
and 11).

E. Color blue 6. cserulea
EE. Coloru'hite 7. Senisoniana
EEE. Color white or yellowish,

but spotted with purple
or brown.

F. Middle lobe of the label-

lum dilated, reniform. 8. Bensoni
9. insignis

pp. Middle lobe slightly di-

lated, truncate or emar-
ginate.

G. Apex emarginate or
S-lohed 10. tricolor

11. Roxburghii
GG. Apex truncate and ob-

scurely mucronate. ..12. limbata
PPF. Middle lobe shorter than

the sepals, flahelliform.\3. Parishii
cc. Raceme dense, eylindrical: la-

hellum without lateral lobes . .14. densiflora
BB. I/fs. semi -terete and deeply

channeled, pointed 15. Amesiana
16. Kimballiana

BBB. Lvs. terete 17. teres
IS. Hookeriana

AA. Lahellum not spurred 10. Cathcarti
20. Sanderiana

1. caeruUscens, Griff. Stem 1-2 ft. high: lvs. 5-7 in.
long, deeply channeled, truncate and 2-lobed at the apex:

racemes many, slender and'pendulous,each bearing about
12 lis.: fls. 1 in. across; sepals and petals obovate, sub-
acute, undulate or twisted, pale lilac-blue; lahellum
shorter than the sepals, middle lobe cuoeate-obovate,
with a delicate 2-lobed tip, violet with fleshy dark blue
ridges, side lobes small, dark blue. Spring. Burma.
B.M. 5834. F.M. 1877:256. G.C. 1870:529. -Color varies
from blue to nearly white. Var. B6xalli, Eeichb. f.

Fls. pale violet or nearly white: disc of the lahellum
deep violet with white lines on the sides. B.M. 6328.

2. parviSlora, Lindl. Stem 4-6 in. high: lvs. strap-
shaped, 4-8 in. long, unequally obtusely 2-lobed: ra-

cemes erect, many-fld.: fls. small, yellow; sepals and
petals obovate-spatulate; lahellum shorter than the se-

pals, middle lobe obovate, dilated, truncate and 2-lobed
at the apex, yellow below, white above, spotted and
dashed with purple and having thick fleshy ridges.
Himalayas. B.M. 5138 {as Aerides Wightianum).

3. spathulata, Spreng. Stem 2 ft. high: lvs. 2-4 in.

long, obtusely 2-lobed: peduncle robust, 12-18 in. tall,

few-fld. : fls. IH in. across, golden yellow; sepals and
petals oblong-spatulate, flat; lahellum as long as the
sepals, clawed, side lobes very small, broadly obovate,
middle lobe sub-orbicular, obscurely 3 -fid. Ceylon,
India.

4. lamellata, Lindl. Lvs. channeled, leathery, ob-
liqiiely and acutely bifid at the apex: fls. pale yellow,
stained with red; sepals and petals obovate, obtuse,
undulate, the lower sepal larger and somewhat incurved;
middle lobe of the labellum obcuneate, retuse, auricu-
late. having a pair of red elevated plates and 2 red tu-
bercles just below the apex. Aug.-Nov. Philippines.

5. B6xalli, Reichb. f. ( V. lamelUita, var. Bdxalli,
Reichb. f. ). Stem tall, with long recurved lvs.: raceme
longer than the lvs., bearing 14-20 fls.: sepals white,
with the lower margins of the lateral pair sepia-brown;
petals white, with violet streaks which are also found
on the sepals, pandurate with large lamellas and square
auricles, mostly lilac. Nov., Dec. Philippines. G.C.
II. 15:87. Gn. 19:574.

0. cserulea, Griff. Fig. 2G36. Stem 1-2 ft. high: lvs.

rigid, linear, 6-10 in. long, obliquely truncate and
toothed at the tip: raceme 1-2 ft. long: fls. 3-4 in.

across, pale blue; lateral sepal obovate; petals broadly
obovate, clawed ; labellum less than one-third the length
of the sepals, dark blue, linear-oblong, side lobes small,
rounded, middle lobe with 2 thickened ridges. Late
autumn. India. F.S. 6:609. I.H. 7:246. Gn. 21:254;
31, p. 566; 47, p. 145; 50, pp. 6Q and 418; 52, p. 410,

R.B. 17:265. G.C. III. 3:41; 7:17; 11:272. Gng. 3:135.
G.P. 3:77. A.F. 6:685. F.R. 1:371. R.H. 1881:290 (var.
grandiflora) .

— 'V\x\% is considered to be one of the best
species in cultivation. The fls. are often tessellated.

7. Denisoni^na, Benson & Reichb. f. Stem short
lvs. linear. 6-10 in. long, recurved, deeply notched at
the apex: peduncles short, stout, bearing 4-6-fld. ra
cemes: fls. white, 2 in. across; sepals and petals waved
and twisted, the lateral sepals broadly obovate, falcate
petals clawed, spatulate; labellum longer than the se^

pals; side lobes large, subqnadrate; middle lobe pan-
duriform, with 2 orbicular, diverging, terminal lobes
Summer. Burma. B.M. 5811. I.H. 19:105. F. 1869, p
250. G.C. II. 24:105. A.F. 6:607.

8. Bensoni, Batem. Stem about 1 ft. high, very leafy;
lvs. linear, leathery, 6-8 in. long, obliquely toothed at
the apex: fls. 2 in. across, 10-15 in a raceme, 1-1 >^ ft,

long; sepals and petals obovate, obtuse, clawed, white
outside, yellowish green with numerous brown dots in^

side; labellum violet, with white spur and side lobes
middle lobe terminating in a reniform, bifid apex. Sum-
mer. Burma. B.M. 4612. F.S. 22:2329. G.C. 1807:180

9. insignis, Blume. Stem erect: lvs. linear, 10 in
long, apex with 2 or 3 teeth: raceme rather short, 6-10-

fld. : fls. 2-23^ in. across; sepals and petals obovate
fleshy, the petals narrower, ochraceous brown, with
darker brown blotches inside, almost white on the out-
side; labellum pandurate, the apical lobe being broadly
reniform, concave, white tinted with rose. Summer.
Malaya. B.M. 5759. Gn. 25:108. -Var. Schroederid.na
has yellow fls. with a white labellum. Gn. 25:168,
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10. tricolor, Lindl. Stem branched, tall, erect and
leafy: Ivs. strap - shaped, 10-12 in. long, channeled:
raceme drooping, longer than the Ivs.: tls. 2-3 in.

across; sepals obovate, attenuated at the base, yellow
with numerous brownish crimson spots; petals similar
to the sepals in form and color but narrower; labellum
about as long as the sepals, lateral lobes small, rounded;
middle lobe lyrate, notched, purple, with elevated lines.

F.S. G:(i41. I.H. 42, p. l(il. B.M. 4432. -Var. suavis,
Hort. ( r. suttfis, Lindl.). Ground color of the fls.

white; sepals and petals spotted with purple; labellum
deep purple. Fls. irregular from March to May. Java.
B.M. 5174. F.S. 5, p. 510; 6:G41. Gn. 3, p. 103; 23, p.

134 (as K. tricolor) ; 31, p. 242; 47:1010. I.H. 42, p. 162.

G.C. II. 22:237 (var.
)

; 111. 7:133 and 135. Var. Veitcllii,

Hort. Fls. with rather large spots of deep rose ; label-

lum deep rose. R.B. 20:145. Var. Patersoni, Hort.
Sepals and petals creamy white, heavily spotted with
brown; labellum magenta-crimson. Gn. 23:375. Var.
Cbrningii, Hort. Sepals and petals bright yellow, spot-

ted witli deep crimson and bordered with rose-purple on
both sides: lal)elluni deep violet. Vars. Eobinsoni&na,
grAndis, spI6ndens and superba are also advertised.

11. R6xburgliii, R. Br. ( I'. testselUta, Hook.). Stem
1-2 ft., climbing: Ivs. narrow, complicate, 6-8 in. long,
2-3-toothed at the apex : racemes erect, 6-8-fld. : fls.

greenish yellow, tessellated with olive-brown inside,

white outside; sepals and petals subequal, clawed, obo-
vate, waved; labellum nearly as long as the sepals,
lateral lobes small, acute, middle lobe panduriform,
violet, truncate. May-Aug. Bengal. B.R. 6:506. B.M,
2245. F.S. 2:2; G, p. .3.30. I.H. 32:579 (var. rubra).
P.M. 7.-2G5. — Var. caerulea is advertised.

12. limbata, Blume. Stem about 3 ft. high: Ivs. linear,

keeled, 6-8 in. long, unequally bifid at the apex: racemes
10-12-fld., G-8 in. long on peduncles of equal length : fls.

2 in. across ; sepals and petals spatulate, bright cinna-
mon, tessellated, bordered with golden yellow, white
suffused with lilac outside; middle lobe of the labellum
oblong-pandurate, truncate, mucronate, pale lilac. June,
July. Java. B.M. 6173.

brown; sepals broadly ovate-oblong; petals orbicular;
labellum one-half as long as the sepals, white striped
with orange at the base; lateral lobes rounded, middle
lobes flabelliform. Summer. Moulmein, India. — Var.

2637. Vanda Kimballiana (XM).

13. P4rishii, Reiehb. f. Stem very short: Ivs. few,
8-10 in. long, 2-3 in. wide, obtusely 2-lobed : raceme
drooping, 6-8-fld., on a short peduncle: fls. 2 in. across,

greenish yellow, freely spotted with reddish

2638. Vanda teres (detached llower Xl-5).

MariottlEkna, Reiehb. f . Sepals pale mauve with numer-
ous darker blotches otitside, petals mauve; both sepals
and petals are mauve inside; labellum,white at base,
with yellow spots and mauve lines.

14. densifldra, IjmKW.iSaceoT^hiumfiiganteum, Lindl.).

Stem short, thick : Ivs.very thick, 6-12 in. long, notched :

raceme dense, cylindrical, about as long as the Ivs., nod-
ding: sepals white, cuneate-ovate, subacute; petals nar-
rower, with few purple spots at the base; labellum
cuneate, obtusely 3-lobed, with two pubescent ridges at

the base, terminal lobes bright shining purple. Winter.
Burma. B.M. 5635. F.S. 17: 1765. -Var. illiistre, Reiehb. f.

Raceme and fls. larger: sepals and petals spotted with
purple; labellum bright purple. I.H. 31:517.

15. Amesi&na, Reiehb. f. Stem very short and stout:

Ivs. fleshy, rigid, almost terete, with a groove down the
center, 6-12 in. long: raceme simple or branched, erect,
1-2 ft. long and bearing20-80fls. : fl. IM in. across, white,
with rose-colored ridges on the labellum, sepals and
petals ovate-oblong, obtuse; labellum with a broadly
cxineate, undulate middle lobe, having 5 ridges converg-
ing into a reflesed callus, side lobes small, rounded.
Flowersat various seasons. India. B.M. 7139. J.H. III.

29:491; 33:271. A. P. 6:441.

16. Kimballiina, Reiehb. f. Fig. 2637. Stem 6 in.

high, probably climbing to a great height: Ivs. 6-10 in.

long, terete, with a deep, narrow furrow: peduncle
slender, 6-10 in. long, bearing a drooping raceme 8-10

in. long: fls. 2-3 in. across; petals and dorsal sepal ob-
ovate-spatulate, lateral sepals very much larger, oblong,
falcate, all pure white; labellum smaller than the lat-

eral sepals, middle lobe orbicular, notched, rose-purple
W'ith darker veins, margin erosely toothed, lateral lobes

small, yellow; spur 1 in. long, curved. Autumn. Burma.
B.M. 7112. Gn. 37:747. R.H. 1897:3,52. Gt. 45:1428 and
p. 338. J.H. III. 20, p. 41; 29, p. 53. G.C. III. 6:335;
17:69. A.G. 1891:89.

17. t^res, Lindl. Fig. 2638. Stem long, climbing:
Ivs. terete, 6-8 in. long: peduncle 6-12 in. long, bearing
a 3-6-fld. raceme: fls. 4 in. across; sepals nearly orbic-

ular, white tinged with rose; petals a little larger, deep
rose; side lobes of the labellum broad, incurved, yellow
spotted with crimson, middle lobe exceeding the sepals,

fan-shaped, reniforni, purple or rose-colored. May—
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Sept. Burma. B.M. 4114. B.R. 21:1809. P.M. 5:193.

K.H. 1850:421. Gt. 43:1404. G.C. XL 20:273; 111.27:307.

S.H. 2:385. Gn. 42:870.—A plant of straggling habit,

bnt with very beautiful fls. Var. Andersoni, Hort., has
fls. larger and more highly colored.

18. Hookeriana, Reichb. f. Stem and Ivs. terete, as
in V. feres, but the latter only 2-3 in. long, and slender:
fls. 3-5 in. across; dorsal sepal and petal-s white, dotted
with purple; lateral sepals narrower, oblong or some-
what obovate, white; labellum as large as the rest of

the fliower, side lobes incurved,
white and purple, middle lobe fan-
shaped, with 3 large lobes, white
spotted with purple. Sept.
Borneo. I. H. 30:484. Gn. 23:370.
G.M. 40:045. -In cultivation the
racemes are usually 2-fld.

19. CAthcarti, Lindl. Stem 1-2

ft. : Ivs. linear-oblong, 0-8 in. long,
unequally bifid at the tips: ra-

cemes longer than the Ivs., 3-0-

fid.: fls. 2% in. across, orbicular
in outline ; sepals and petals
nearly equal, orbicular - oblong,
concave, pale straw-colored, trans-

versely streaked with numerous
narrow red-brown lines; labellum
sliorter than the sepals ; lateral

lobes quadrate,
incurved, whitq
with red streaks;
middle loberen-
iform, margin
white, slightly

crenate, center
thick, yellow
with a crenate
horder. Spring.
Himalaya. B.
M. 5845. F. S.

12:1251. G. C.
1870:1409. Gn.
19, p. 351; 33, p.

224; 42, p. 270.
— Found near
waterfalls,
where it is al-

ways kept
damp.

20. Sanderi-
S,na, Reichb. f.

Stem very leafy:

Ivs. rigid, fleshy,

recurved, 1 ft.

long, s trap -

shaped, trun-
cate, with 2-3
teeth at the
apex : raceme
bearing about
12 fls. eacii 5 in.

across, with the
broad sepals
and petals over-
lapping: sepals
orbicular, the
dorsal one
smaller, pale
lilac, dotted at the base, the lower pair tawny yellow
veined and tessellated with brownish crimson; petals
smaller, rhomboid obovate, colored like the dorsal sep
als; lateral lobes of the labellum forming a cup-lilie
base, middle lobe subquadrate, reniform, much smaller
than the sepals, dull crimson. Sept. Philippines. B
M. 0983. I. H. 31:532. R.H. 1885:372. Gn. 25:420; 32, p
399; 49, p. 88; 50:480. J.H. III. 35:55. G.C. 11. 203:440,
Gng. 0: 115. —A very remarkable free-flowering species
Synonyms and imperfectly known species : V. JBdtnnanni

Lindl. — Vandopsis lissoc-biloides.— Y. Cathartica, Hort., is

presimiably an error for V. Catlicartii (No. 19 above).— F.
gigantea, Lindl.=Vandopsis gigantea.

—

Y. Lowei, Lindl.=Re-
nanthera Lowei.

—

Y, Nihnanii.— Y. prcemdrsa.
Heinrich. Hasselbring

2639. Vanilla plant.—Vanilla planifolia.

Tlie detaclied flowers were about 4 inelies across. Brawn in Jamaica,

(The pod X i4-)

VANDOPSIS (like Vancla). OrcliidcLcem. Includes
2 or 3 species which until recently have been united
with Vanda or with Stauropsis. They are distinguished
from allied genera by the labellum, which is firmly
united with the column, not spurred, concave at the
base, with the terminal lobe compressed laterally. . In
appearance these plants resemble robust Vandas, with
which they are usually classed for horticultural pur-
poses. Treatment the same as for Vanda.

lissochiloides, Pfltz. (Vdnda Bdlemanni, Lindl.).
Stem 4-5 ft. high: Ivs. strap-shaped, obliquely
emarginate, 2 ft. long: raceme tall, erect, bear-
ing 20-30 fis. : sepals and petals obovate, yel-
low, spotted with brownish crimson, purple
outside; labellum ei-imson-purple. .Iul3'-Sept.

Philippines. B.R. 32:59. F.S. 18:1921.

gigantea, Pfltz. {Vditcla gigantea, Lindl.).
Stem jiendulous: Ivs. 1-2 ft. long, thick, flat,

obtusely notched; raceme 10-15 in. long, de-
curved, many-fld. : fls. 3 in. across,
golden yellow, blotched with cinna-
mon; sepals and petals spatulate-ob-
ovate; labellum white. Burma. B.
M. 5189. I.H. 8:277. R.H. 1874:290.

Heinkioh Hasselbrinq.

YATSGVt.'Rl&.irog-Vanguer, Mad-
agascar name of V. Madagascarien-
sis). Eubiiiceie. The VoA Vanqa
of Madagascar is a tropical fruit that
has been recommended by the Ameri-
can Pomological Society as worthy of
cultivation in southern Florida. The
fruit is imperfectly described in
horticultural writings. It is said to

be a delicious berry % in. thick,

but in Mauritius it becomes 1^^
in. thick. It is a globose drupe,
shaped something like an apple
and contains 5 large "stones"
or bony pyrenes. The plant is a
shrub lO-io ft. high. The spe-
cies is widely spread in the

tropics of the Old
World. It was intro-

duced to American
horticulture by A. I.

Bidwell, of Orlando,
Fla. In 1887 Van De-
man reported that the
shrub grew exceed-
ingly well, sprouting
readily from the roots
when frozen down. It

has probably never
fruited in America.
It grows readily from
imported seeds.

Vangueria is a ge-
nus of 20 species na-
tive to the warmer
parts of Asia and
Africa. Shrulis or
trees, sometimes
spiny or somewhat
climbing in habit:
Ivs. opposite or rarely
pseudo-verticillate in

4's, oval: fls. small, white or greenish in axillary clus-
ters; calyx 5- or 4-lobed, lobes deciduous or rarely
persistent; corolla hairy or not outside, usrially fur-
nished inside with a ring of detiexed pilose hairs; lobes
spreading or reflexed; stamens 5, rarely 4; disc fleshy
or depressed : ovary 5-3-loculed ; stigma capitate •

ovules solitary: fr. drupaceous; pyrenes 5-3 in number
or putamen 5-3-loculed.

MadagascariSnsis, J. P. Gmel. (V. HuVis, Vahl.)
Glabrous shrub, 10-15 ft. high: Ivs. very large, oblong,
obtuse or acute, membranous, short-petioled: fls. in
copious, peduncled, axillary dichotomoiis cymes ; co-
rolla funnel-shaped, M in. long, with 5 spreading deltoid
teeth. Madagascar. w. M.
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VANiLLA {Spanish, little sheath or pod). Orchidilcece.

Vanilla. Climbing orcliidswliose branched stems ascend
to a height of many feet. Tlie nodes bear leaves or scales

and aerial roots in alternate arrangement. Fls. in axil-

lary racemes or spikes, without an involucre at the top

of the ovary; sepals and petals similar, spreading; la-

bellum united with the column, the limb enveloping the

upper portion of the latter; column not winged. About
20 species in the tropics.

The most important species is T. planifolia, the Va-
nilla of commerce. It is a native of Mexico, but is now
widely cultivated in the West Indies, Java, Bourbon,
Maui'itius and other islands of the tropics, its chief

requirement being a hot, damp climate. The plants are

propagated by cuttings varying in length from 2 to

about 12 ft., the longer ones being the more satisfac-

tory. These are either planted in the ground or merely
tied to a tree so that they are not in direct connection
with the earth. They soon send out aerial roots, by
which connection with the soil is established. They are
usually trained on trees so that the stems are supported
by the forked branches, but posts and trellises are also

used as supports. In most places where Vanilla ciiltnre

is carried on xioUinating insects are lacking and the
flowers must be pollinated by hand. Plants bear their

first fruit about three years after setting. They then
continue to fruit for 30 or 40 years, bearing up to 50

pods annually. The Vanilla pods are picked before
they are ripe, and dried. The vanillin crystallizes on
the outside. For a full description of Vanilla cul-

ture and methods of curing the pods, see Bull. No.
21, U. S. Dept. of Agriculture, Div. of Botany, by S. J.

Galbraith. Vanillin is also made from other sources
by chemical means. The genus was monographed in

1896 by R. A. Rolfe in Jouru. Linn. Soc, vol. 32.

planifdlia, Andrews (V. aromdfie a, WiWd. in part).

Fig. 2039. Common Vanilla. Vanilla Bean (from
the pods). Tall climbing herbs with stout stems:
Ivs. thick, oblong -lanceolate, acuminate, with short,

stout petioles: fls. yellow, lai'ge, in axillary racemes of

20 or more blossoms; sepals and petals oblanceolate;
labellum trumpet-shaped, with small, reflexed, crenulate
lobes. Winter. A native of Mexico biit widely cultivated

throughout the tropics and in greenhouses. B.M. 7167.

L.B.C. 8:733. G.C. III. 25:213? Gn. 57, p. 35.

aromdtica, Sw. Stem angular: Ivs. broadly ovate,

with a bluntish point, contracted at the base: fls. green-
ish and white. Jamaica, Colombia, Trinidad.

Heinrich Hasselbring.

VANILLA PLANT.
Vanilla, above.

Trilisx odoratissima; see, also,

VARIEGATION. This term is usually applied to a
class of variations, especially in leaf coloration, in which
the leaves become striped, banded, spotted, blotched,
etc., with yellow, white, red and various other colors in
connection with the normal green of other portions of
the leaves. In the case of yellow and white variegation,
the term albinism is sometimes iised, especially when
the plants are largely marked with white or yellow, as
in Ahutilon Sellojvianum, Pelargonium sonale, and va-
riegated forms of Euonymus japonicus, Hydrangea
liortensis, Hedera SetiXj Panax Victorice and others.
Among the dracsauas, caladiums and codiJBums, be-

sides the white variegation, there are developed beauti-
ful reds, pinks, yellow, etc. As a rule, the term varie-
gation is not used in cases of color variation in which
only the surface of the leaf is involved, as in many of
the begonias, sansevierias (-.S*. Giiineensis and S. Zey-
lanica), Alocasia cuprea, Clssiis discolor, and others.
Fig. 26il. In many such plants the markings ai'e due
in part to hair.s, scales, or air in the cuticle or epider-
mal cells, as in San'sevieria and Begonia. In some be-
gonias, many varieties of Calathea (as C ornata^vav.
alho-lineata), etc., the epidermal cells develop decided
and definite color variation, though the changes do not
usually involve the mesophyll or inner cells of the leaf.

In some genera, however, especially Calathea, we find

all gradations between purely epidermal variegation and
changes involving the deeper layers of the leaf, as in

C. VeitcJiii and C. Makoyana. The same is true of

many other genera. Different kinds of variegation are
shown in Figs. 2G40-1.
True variegations may bo distinguished from ordinary

colorations, bleaching, chlorosis, etc., by the fact that
the colored areas are usually quite sharply defined.

They do not gradually blend into each otlier, but have
definite boundaries. Cells in the variegated areas are

found, as a rule, to contain the same chlorophyll bodies
(chromatophores) as the ordinary green cells of the
plant. However, in the variegated parts, the green color

is not developed, and the chromatophores are often
smaller or are somewhat swelled and vacuolate. In the

2640. Variegation in Abutilon.

case of chlorosis, due to the lack of iron, or yellowing
due to the lack of light, a leaf will quickly develop its

normal color if given the proper conditions. This is

not the case, however, in variegated leaves. While the
intensity of whatever color the chrojnatophores may
have can be varied by light and food, a variegated cell

can never be changed by these means to a normal cell.

The chlorophyll granules (chromatophores) appear to
have lost entirely, in many cases, the power to make
starch and sugar from the carbonic acid gas in the air,

and in other cases this power is very greatly reduced.
In practically all cases, however, when the chromato-
phores are not destroyed, they retain the power to con-
vert sugar into starch and they thus store up starch in

their tissues from the sugar manufactured by the
healthy cells of the leaf.

White or albino variegation is of course due to a lack
of any coloring in the chromatophores, and some-
times to the entire absence of these bodies. The cells

seem to have lost completely the power of making
chlorophyll. These albicant variegations are to be
looked upon as the more extreme forms of variegation,
and usuallj'' arise through a feeble or atrophied condi-
tion of the plant. Seedlings raised from parents both
of which are variegated in this way are usually very
weak. High feeding and favorable conditions of
growth, while they will not cause a variegated plant to

return to its normal condition, will often stimulate the
development of a normal green shoot that takes most
of the nourishment and thus causes the starvation and
disappearance of the albicant parts. In other cases, as
in codiasuras, modified chlorophyll is made. Large yel-

lowish oil -like drops occur in the substance of the
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chromatophores, and the various
changes that these undergo, as the
leaf becomes older, produce the re-

markable and beautiful colorations
of this group of plants. The col-

oration here, as in dracfenas and
caladiums, is intensitied by strong
light and nourishing food. The
more of the modified cliloroph}'!!

there is produced and the more
rapid the changes in the modified
chlorophyll brought about through
the action of light and the acids
and oxidizing ferments of the
leaves, the more highly developed
vvill be the colors, though here
again high feeding is likely to cause
the plant to revert to its normal
condition.
Variegated plants or parts of

plants are usually of slower growth
and smaller than green plants of
the same variety or the green parts
of the same plant.

Causes of Variegation. —Varie-
gation occurs either by bud-varia-
tion or by variations in seedlings.
In the former, a variegated branch
is likely to appear on an otherwise
perfectly normal plant. Such varie-
gations are easily reproduced by
budding, grafting or cuttings, but
generally do not develop again
from seeds produced on such
branches. On the other hand,
when variegation develops in seed-
lings, the seeds of such plants usu-
ally give a number of variegated
individuals, even the cotyledons
being sometimes affected. In
some cases the proportion of varie-
gated plants from seeds is very
large and can be increased by selec-

tion. As a rule, the form of spot
ting or marking ix not tonst^n in
seedlings, often being very dift i

ent from ilie parent. In ceit in

groups of plants, which
have for many years been
selected on account t

the horticultural value f

these markings, the
variegated condition h ^s

become almost a fixed

feature of the plant, as
in dracienas, caladiums
codijeums, etc. While
the plants of these genei a
are not usually propa
gated from seeds, still

when they are so prop\
gated, a large number ot
seedlings show more or less vaiie
gation.
Darwin and many of the earlier

investigators believed that these
variations were started in the
plant by unfavorable nutritive con-
ditions, and much has been written
on the subject as to whether or not
variegations should be considered
as diseased conditions.
The question as to whether a

variegated condition could be
transmitted to normal plants by
budding an<l grafting has also
been much disputed, but the weight
of evidence indicates that in many
cases such transmission certainly
takes place. This has been thought
to indicate the presence of some
micro-organism, living either para-
sitically or symbioticalJy in the

2641. Kinds

above
of variegation. Sansevieria

and Caladium below.

plant, and causing the changes
known as variegation.

Investigations conducted by the
writer on the so-called mosaic dis-
ease of tobacco, which is a form
of variegation, and also on many
other forms of ordinary variega-
tion, show quite conclusively that
the disease is not caused by micro-
organisms, but is due to a de-
ranged condition of the nutrition of
the cells. Without going into the
details of the matter, it may be
said that the condition is charac-
terized physiologically by a marked
increase in the oxidation processes
in the cells, caused by the presence
of an abnormal amount, or an ab-
normal activity, of oxidizing fer-
ment in the protoplasm. This fer-
ment prevents the movement of
food substances, especially starches
and nitrogenous materials. The
decrease of the latter is especially
marked, and it is probably on ac-
count of the lack of sufficient ni-
trogenous food that the cells do
not develop normally. The young
growing buds and dividing cells

require highly organized albumi-
noid foods. They do not make
use, to any extent, during the pro-
cess of growth and cell division,
of the ordinary nitrates which are
built up into nitrogenous foods by
the mature cells. The oxidizing
ferments, though normal constitu-
ents of all cells, prevent, when
they become excessively active, the
proper nutrition of the dividing
cells, and it is a curious fact that
when these ferments are extracted
from plant tissues and injected
into the young buds of healthy
tissues, they will, in the case of
tobacco at least, cause the buds so
treated to develop into variegated

shoots. The ferment in
question passes readily
through the cell-walls of
the plants and it thus be-
comes evident how such
changes could be trans-
mitted by grafting and
budding, though no para-
sitic organisms of any kind
are connected with the
matter.

Another method of producing
variegation of tobacco is by cutting
the plant back severely during
rapid growth. The new shoots
have to develop with a small sup-
ply of elaborated nitrogenous food,

the larger part being removed in

the severe cutting back. Shoots
thus developed nearly always show
variegation. The same thing is

true of many other plants, espe-
cially the potato, tomato, mulberry,
etc. In fact, it appears that a

plant is likely to show variegation
whenever it is so treated that the
growing buds or the forming buds,
or the seeds, have to develop un-
dersuch conditions that the ferment
content of the cells is increased
beyond the normal amount, and
the reserve foods stored are in

small amount.
These changes must, therefore,

be considered as pathological in

their nature, as the vitality and
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vigor of the plants are reduced as a result. It is further

evident that the initial causes of variegation may be

quite diverse, some of the most iisual being seed of

low vitality; unsuitable nourislimeut, especially a lack

of elaborated nitrogen ; rapid growth in very moist
soil; severe injury to the roots during a period of rapid

growth of the iipper parts of the plant; severe cutting

back, etc.

Though started at first through the infliience of envi-

ronment, variegation, when of value horticulturally,

has in many cases been increased and fixed by selection

till it has become almost a specific character in some
groups of plants,

Antmunal Coloration,—A word might be said in this

connection regarding autumnal coloration. The produc-
tion of color in autumn foliage is, as is well known, due
in part to the gradual destruction of the chlorophyll

when the leaves have reached maturity and approach
the period of death, and in part to the action of acids

on anthocyaniu as described below. Many of the de-

structive changes which take place in the chlorophyll

are oxidation processes, the same as occur in the

cells of highly colored variegated plants, and physio-
logically they are not very dift'ereut from the changes
occurring in Calathea, Caladiura, Codiieura, etc. The
approach of maturity in the leaf, and the coming on
of cool weather in autumn, stimulates the production of

oxidizing ferments, and the action of these and the
acids of the cell-sap upon the chromogen, or color con-

tents of the leaves, especially the chlorophyll and
anthocyaniu, causes many of the brilliant colors of

autumn foliage. There is a popular belief that these
colors are due to cold weather or frosts; but while
frosts, if they are light, hasten the solution and de-

struction of the chlorophyll, they cannot be looked upon
as more than hastening changes which would occur in

time without them. Even in the tropics, some foliage

before it matures becomes highly colored, and on the
Japanese maples the writer has observed beautiful
autumnal colorations in July in the region of Washing-
ton.

In practically all deciduous trees, bushes, etc., before
the maturing and falling of the leaves, all of the valu-

able food materials, such as sugars, albuminoids, etc.,

pass from the leaves through the vascular bundles into

the twigs and branches so that they are not lost to the
plant. When the leaves finally fall they are therefore
nothing but mere skeletons, containing waste materials.

In the passage, especially of albuminoid matters, from
the leaves to the stems, it is necessary that the ma-
terials be protected from the stroug action of light, and
it is believed that part of the coloration of maturing
leaves serves this purpose.
A coloring materia], or chromogen, known as anthocy-

aniu, is always present in such cases, and develops
beautiful reds when the cell-sap is acid, blue when no
acids are present, and violet when there is only slight

acidity. This, in connection with the disorganizing
chlorophyll, causes the various mixtures of yellow,
brown, violet, red, orange, etc., of autumnal coloration
as described above. In very young leaves of many
plants, such as Ailantlins glandulosa, JugJans regia,

Vitis, Cissus, and many other plants, this same antho-
cyaniu is developed as a protection to the albuminoid
materials traveling to the young cells. Such protective
colorations have to be distinctly separated from varie-

gations. In evergreen leaves, during the winter, the
chlorophyll granules are protected by the development
of anthocyaniu, forming a brownish or reddish tinge in
the cell-sap. This is especially prominent in many
conifers.
While, as stated above, these protective and in some

cases transitory colorations should be clearly distin-

guished from variegation, it is an interesting fact that
they develop when the conditions for active nutrition are
unfavorable, and may in many cases be produced in

maturing leaves by starving the plants or permitting
them to become sufficiently dry to check growth.

Chlorosis. — This term is usually applied to those
cases of the production of yellow or white foliage caused
by a lack of some nutrient salt, such as iron, potash,
lime, phosphoric acid, etc. The most common cause of
chlorosis, or yellowing, is due to the lack of iron. In
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such cases, the disease is readily cured by either spray-
ing the foliage witli a dilute solution of iron sulfate or
other iron salt, or watering the roots with the same.
Even within a few hours the chromoplasts will begin to

turn green, and the plant goes on making starcli and
sugar from the carbon dioxid of the air in the normal
manner. A lack of phosphoric acid sometimes causes a.

similar trouble, which is cured by the addition of this-

nutrient substance to the soil. Numerous cases are on
record of yellowing of foliage due to excess of soluble
lime in the soil. Grapes are especially sensitive to an
excessive amount of lime, and turn yellow readily as a
result of its action. Soils which contain too much mag-
nesia in proportion to lime also often cause a yellowing
of foliage of plants growing in them. All causes of this

kind can be readily distinguished from variegation by
the fact that all the young leaves produced under such
conditions become yellowish or white and are not mot-
tled or marked as in variegated plants. Moreover, the
condition is readily corrected by furnishing the proper
nutrition, and usually all plants growing in such soils

show the same trouble. Albert F. Woods.

VARNISH TREE. Kcelreuteria paniculata, Ailan-
thiis glandidosd. Rhus vernicifera, and other plants.

VASES. Such vases as are shown in Fig. 2G42 are

common features of formal gardening. All matters
concei'uing their manufacture or beauty are clearly

outside the province of this work, but every gardener
who purchases such a vase is interested in certain

practical horticultural features of its construction. It

is imperative that the vase have a hole at the bottom
for drainage, otherwise the soil will become sour. It

is desirable that the rim of a vase be rounded, as a

sharp edge cuts the vines that trail over it and are

swayed by the passing
wind. Many of the
old - fashioned stone
vases 4 or 5 ft. high
were made with a bowl
too shallow for the
good of the plants.

Vases are generally
stationed in conspic-
uous positions near
buildings, where they
receive daily attention

from all, including the
gardener. It is neces-
sary to water them
every morning during
hot weather, and it is

therefore desirable to
have the water supply
near at hand. A water-
ing cart is often used
in taking care of vases.
Vases are often placed
in the sunniest situa-

tions, but they can also
be used in partially
shaded spots. On the
north side of a build-
ing in a shady place
sheltered from the
high winds small palms
may be used in vases,
together with Rex be-
gonias and Pandanns
Veifcliii.

The plants used in vases should be of a firm texture,

and resistant to drought, dust and occasional high
winds. Cannas, fei'ns and foliage plants that are likely

to be cut or whipped by the winds are necessarily ex
eluded. The first thought should be given to a center-

piece. This should tisually be some plant of a rather

stiff, formal or architectural nature. CordylUie indivisa

and C. ansfralis are excellent for the purpose. They
should stand well above the other plants. Around the
edges vines are used, especially periwinkles, green
and variegated, nasturtiums and Senecio mikanioides.
Another choice plant for this purpose is Helichrysum

2642. Stone flower vase 4 or 5

feet high, used in formal gar-

dening.
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petiolatum, known to gardeners as Gnaphalium lana-
tiiin. This is an "everlasting" plant which is not truly
a vine; it does not flower in vases but is valued for
its silvery foliage and pendulous habit. Between the
center piece and the rim of drooping vines are used
such standard plants of medium height as gerani-
ums, dusty millers, petunias and the common bedding
material, as Lobelia JSrinus, coleus, achyranthes and
acalypha. Centaitrea Cineraria and O, gyynnocarpa are
also useful plants for vases.
The soil in a vase may vary from 6 to 18 inches in

depth. It should be a strong, solid compost, about 3
parts of loam to one of manure. If the bowl seems too
shallow and becomes tilled with roots add a top-dress-
ing of well-rotted manure, or of moss with a little bone
meal added. Such a mulch will add plant-food and
conserve moisture.
Considerable forethought and taste may be required

to keep the vases attractive during early spring, in the
interval after the last frost and time when the tender
bedding material is set out. Pansies have been sug-
gested for this period, and make a good effect when
seen from above. A better effect can be produced by
using conifers in pots which have been wintered in a
frame. These may be bordered with pansies if the gar-
dener thinks best and can And the time at this season.
Rustic vases are much less expensive than stone,

iron or earthenware ones and in some situations are
very suitable. It is an excellent idea to elevate a rustic
vase on a cheaply constructed pedestal of tree trunk
or boards, which will soon be hidden by Ampelopsis
Veiteliii. Robert Shore.

VAUX, CALVEKT (1824-1895), an American laud-
scape gardener. Together with Frederick Law Olm-
sted he planned Central Park, New York, the proto-
type of large, accessible, nature-like city i^arks. The
following account of his life-work is taken with slight
changes from an obituary notice by Wm. A. Stiles
in Garden and Forest 8:180: Calvert Vaux was born
in London in 1824. He had achieved success in ar-
chitecture before the age of twenty - four, when he
came to America as business associate of Andrew Jack-
sou Downing. At the time of Downing's untimely death
in 1851 the two men were designing and constructing
the grounds about the Capitol and Smithsonian Institu-
tion, the most important work of the kind that had yet
been attempted in America. Meanwhile, the gathering
sentiment in favor of spacious and accessible city parks
which had found expression in the eloquent letters of
Downing at last secured, thi'ough legislative action, the
purchase for a public pleasure-ground of the rectangu-
lar piece of ground now known as Central Park, New
York. In 1858 the city authorities selected, out of thirty-
three designs offered in competition for the new park,
the one signed "Greensward," which was the joint work
of Frederick Law Olmsted and Calvert Vaux, and Cen-
tral Park as we know it to-day is the realization of this
'design in its essential features. This was the earliest
•example in this country of a public park conceived and
treated as a consistent work of landscape art, and the
first attempt in any country to plan a spacious pleasure-
ground which should have the charm of simple natural
scenery while it met the requirements of complete in-

closure by a compactly built city. No one can read the
original plan as presented for competition without feel-

ing how thoroughly an experience of nearly half a cen-
tury has justified the forethought of the young artists,

or without a sense of gratitude to them that our first

great pai-k, which has to such an extent furnished a
stimulus and a standard to other American cities for
similar undertakings, was a work of such simplicicy,
dignity, relinement and strength. It may be added
that this "Greensward" plan, together with other re-

ports on Central Park, on Morningside and Riverside
Parks, in New York, on parks in Brooklyn, Albany,
Chicago, San Francisco and other cities, both in this
country and the Dominion of Canada, by the same
authors, contain a consistent body of doctrine relat-

ing to public pleasure - grounds which is unique and
invaluable. Calvert Vaux was a member of many im-
portant commissions, and he acted as landscape gar-
dener for the Niagara Falls Reservation, but for more

than thirty years his best work and thought were stead
ily given to the parks of New York city. He had the
genuine creative faculty which gave the stamp of origi-
nality to all his work, and a severity of taste which pre-
served it from anything like eccentricity or extrava-
gance. As a city official he was a model of intelligent
zeal and sturdy integrity. Several times he resigned
his lucrative position rather than see his art degraded,
but he was always quickly reinstated by a demand of
the people. To Calvert Vaux, more than to any other
one man, New York owes a debt of gratitude for the
fact that Central Park, in spite of attacks on every side,
has been held so secure against harmful invasion and
has been developed so strictly on the lines of its origi-
nal conception.
In private life Calvert Vaux was a man of singular

modesty, gentleness and sincerity. He lacked the graces
of manner and magnetism of social intercoiirse which
carry many men in various walks of life to a brilliant
position that much exceeds their real merits. Never-
theless, he had many accomplishments and culture of
the best type. It is a sad and singular coincidence that
both Downing and Vaux met their death by accidental
drowning. The career of Calvert Vaux is an inspiring
one for all struggling young artists and for all public-
spirited citizens in America who are laboring in the
work of civic and village improvement. Amid the
changing policies of municipal governments, the life-

work of Calvert Vaux is a shining example. ^y^ j^j^

VEGETABLE FIEE-CEACKEE. See Brevoortia Ida-
Maia. V. Hair. See Tillandsia usiieoides. V. Horse-
hair. Fiber of Chanicerops humilis. V, Ivory. Nuts of
PhyteJejilias

.

VEGETABLE GARDENING. In horticultural usage
a vegetable is an edible herbaceous plant or part thereof
that is commonly used for culinary purposes. The pro-
duct may or may not be directly associated, in its de-
velopment, with the flower. Tliis definition does not
clearly include all the products which ordinarily are con-
sidered to be vegetables. Some vegetables, as melons,
are properly dessert articles. Only usage can delimit
the term. What are considered to be vegetables in one
country may be regarded as fruits in another country.
However, the use of the term is so well imderstood
that there is no difficulty in making proper application
of it in common speech.

All the art and science that has to do with the grow-
ing of these plants is popularly known as vegetable-
gardening. Recently a Latin-made term, olericulture,
has been invented to designate the industry, the word
being coordinate with pomology and floriculture. It

is not likely, however, that this term will ever come
into general use, although it may be useful in formal
writings. Vegetable-gardening is ordinarily considered
to be a branch of horticulture rather than of agri-
culture. However, a number of crops may be either
horticultural or agricultural subjects, depending on the
extent to which they are grown. When grown in estab-
lishments that are devoted primarily to a horticultural
business, squashes, pumpkins, potatoes and tomatoes
are usually regarded as horticultural commodities; but
when they are grown on farms where mixed husbandry
is practiced and are made a part of the general farm
system in rotation, with equal propriety they may be
called agricultural crops. There are certain vegetable-
gardening cro]is that are practically always associated
with a horticultural rather than an agricultural busi-
ness. They are such as demand intensive culture and
are used for special markets. Of such are lettuce, par-
sley, cauliflower and radish. Some of the crops may be
classified as horticultural or agricultural, depending
upon the uses for which they are to be employed. For
instance, beans that are grown for the green pods are
horticultural subjects, but if the same varieties were to

be grown for the mature seed for selling in the general
market, they would be known as agricultural products.
In like manner turnips may be horticultural subjects
when grown in small areas for home use, but agricul-

tural subjects when grown on large areas for stock-
feeding.
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There seems to be a growing tendency in this country

for vegetable-gardening to become a part of general

farming schemes. A generation ago a large part of the

vegetable-gardening for profit was conducted in rela-

tively small areas by men who devoted their entire time
to the business. At present much of the vegetable-

gardening enterprise is merely an adjunct to farming
proper. This is in part due to the development of the

canning industry, because of which enormous quanti-

ties of certain products, as of tomatoes, ai'e desired. It

is partly due also to the extension of agriculture into

the newer regions whereby lands are discovered that

are particularly well adapted to the growing of special

commodities ; as, for example, the raising of squashes in

some of the pi-airie states and the recent extension of

Census, 1890. According to a bulletin issued by that
census the investment in commercial or purely truck-
gardening interests of the country lying beyond the
immediate vicinity of large cities amounted to more
than $100,000,000. Mole than half a million acres of
land were devoted to the industry and nearly a quarter
of a million of people were employed. After paying
freights and commission, the products of these estab-
lishments brought to tiieir owners more than $70,-

000,000.
Vegetable-gardening may be divided into two great

categories, depending on the disposition that is to be
made of the products ; namely, market-gardening or
truck-gardening, of which the purpose is to make money
from the industry; and home- or amateur-gnrdenlng, in

2643. Onion-growing on flat lands in southern New York, the houses being the homes of the workmen.

melon-growing into Colorado. Long-distance transpor-
tation has revolutionized vegetable - gardening in this
country. See Packing. Whilst there has been great
progress in the industry, our vegetable-gardening has
not developed so widely from the European ideals as
our pomology has. Yet tomatoes, sweet corn, water-
melons and sweet potatoes are probably grown more
extensively here than elsewhere in the world.
Vegetable-gardening is an important business wher-

ever there are large cities, because the markets are
close at hand. The second most important factor in
determining the location is climate, since earliness
of /product usually increases the profits. A third in-

fluence in the geography of vegetable - gardening is

the soil. Usually soils of a light and loose character, or
those that are said to be "qtiick," are preferred, because
the plants may be started early in the spring and they
also grow and mature rapidly. Because such soils

are so frequently employed for vegetable - gardening
purposes, gardeners have come to be very free users of
stable mantire and concentrated fertilizers. In recent
years the vegetable - gardening areas of the eastern
country have rapidly extended along the Atlantic sea-
board as far as the keys of Florida. In these southern
localities vegetables can be secured in advance of the
northern season and when the best prices are reigning.
The development of transportation facilities has made
this enterprise possible. The southern Mississippi val-
ley region is also developing a large vegetable-garden-
ing interest since it is tapped by trunk lines of railroad
running to the north and east. Well-marked vegetable-
gardening areas are those on Long Island, N. Y., and
about Norfolk, Va., where special industi'ies and prac-
tices have developed. Pig. 2643 shows an onion-grow-
ing community in southeastern New York.
The most recent published statistics of vegetable-gar-

dening in the United States are those of the Eleventh

which the purpose is to raise a supply for the family
use. Whilst the same principles of selection of soil,

tillage and fertilizing apply to both these categories,

these kinds of gardening are unlike in the general meth-
ods of procedure. The market-garden is ordinarily lo-

cated where the climate and soil induences are favorable.
Every effort is made to secure uniformity and great pro-

ductiveness of crop, and it is usually desirable that the
crop come into the market somewhat quickly and then
give place to other crops. In the home-garden the cli-

mate and the soil are largely beyond tlie choice of the
gardener, since these matters are determined by the
location of the homestead. The general effort is to se-

cure products of high quality and to have a more or
less continuous supply tiaroughout the season. In mar-
ket-gardening emphasis is usually placed on a few
crops, whereas in home - gardening it is placed on a
great variety of crops.
The old-time home vegetable-garden was generally

unsuited to the easy handling of the soil and to the effi-

cient growing of the plants. Ordinarily it was a small
confined area in which horse tools could not be used.
The rows were short and close together, so that finger
work was necessary. The custom of growing crops in

small raised beds arose, probably because such beds are
earlier in the spring than those that are level with the
ground (Fig. 1528). With the evolution of modern til-

lage tools, however, it is now advised that even in the
home-garden finger-work be dispensed with as ranch as
possible. Some of the very earliest crops may be grown
in raised beds to advantage, but in general it is better
to secure earliness by means of glass covers or by
ameliorating the entire soil by underdrainage and the
incorporation of humus and by judicious tillage. See
TWa-f/e and Tools. For farm purposes particularly it is

desirable tliat the rows be long and far enough apart to

allow of tillage with horse tools. If the vegetable-gar-
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den were placed between the farm buildings and the
outlying' parts of the farm, the cultivator could be run
between the rows when going and coming. In this way
nearly all finger-work could be avoided and a greater
quantity and better quality of vegetables could be
secured. Compare Figs. 1528, 2645.

Vegetable-gardeners are usually large users of stable

manure. Near the large cities the manure is bought in

Companion
cropping.—Lettuce be-

tween young cabbage plants.

car-load lots, and it is used every year. The reason for

this is the necessity of Improving the physical texture

of the land so that it will be loose, open and mellow, be
early or "quicli," and hold an abundant supply of mois-
ture. In intensive vegetable-gardening there is no
"resting " of the land and no green crops to be plowed
under. The vegetable matter, therefore, has to be sup-

plied almost entirely by barn manures. In the larger

and less intensive vegetable-growing farther removed
from large cities, general agricultural practices can be
employed to better advantage, such as rotation and
green-manuring. Vegetable - gardeners generally use
largely, also, of concentrated fertilizers. These mate-
rials may be employed for either or both of two pur-
poses: to start off the plants quickly in the spring, or to

add plant-food for the sustenance of the plants during the
entire growing season. Ordinarily the former use is the

more important in vegetable-gardening, since it is nec-

essary that the plants start quickly in order that early

crops may be secured. Many times fertilizer is used in

amouuts far in excess of the

needs of the plant in mere plant-

food, in order to give the plants

a strong and vigorous start and
thereby enable them to make
the most of themselves. If the

plants are not well established

when hot and dry weather
comes there is likely to be lit-

tle profit in them.
In intensive vegetable - gar-

dening it is important to start

many of the crops under glass

and to transplant the young
plants to the oi^en as soon as

settled weather comes. This is

particularly true of tomatoes,
very early lettuce, sweet pota-

toes, egg plants, peppers and
the early crops of celery, cab-

bage and cauliflower. In the
northern states mnskmelons
and sometimes watermelons
and cucumbers are started un-
der glass, being grown in pots,

boxes or upon inverted sods,

whereby they are more readily

transferred to the open. For-
merly the plants were started

under hotbed or coldframe
structures, but of late years
there has been a great increase
in the extent of glass houses

or forcing-houses. In these structures conditions can
be controlled better than in hotbeds, and they are per-
manent investments. However, hotbeds and coldframes
are still exceedingly important adjuncts to the vege-
table-garden, chiefly because they are not permanent
and thereby can be moved when the person shifts to
other land, and because the space that they occupy can
be utilized for outdoor crops later in the season. Much

vegetable-gardening in large cities is prose-
cuted on rented lands; therefore it may not
be profitable to invest in such permanent
structures as forcing-houses. The first cost
of hotbeds is also less than that of forcing-
houses, and this is often a very important
item. Fig. 2046. For management of glass
structures, see Hotbeds, Greenlioxise , Forcing.
There are great numbers of insect and

fungous pests that attack the vegetable-gar-
den crops. General remarks under Insects,
Fungus, Insecticides, Fungicide, and Spray-
ing will apply to these difficulties. The spray
pump has now come to be a necessary ad-
junct to any efficient vegetable-garden. How-
ever, there are many difticulties that are be-
yond the reach of the spray, particularly
those that persist year by year in the soil

or which attack the roots rather than the tops.
For such difliculties, the best treatment is to

give rotation so far as possible and to avoid
carrying diseased vines back on the land the

next year in the manure. Even the club-root of cabbage
can be starved out in a few years if cabbages or related
plants are not grown on the area. Any treatment that
conduces to the general vigor and well-being of the plant
also tends to overcome the injuries by insects and fungi.

In its best development vegetable-gardening is essen-
tially an intensive cultivation of the land. Often it is

conducted on property that is too high-priced for ordi-

nary farming. Land that demands a rent on one thou-
sand dollars an acre is often used for vegetable-gardens
with profit. There is also intense competition near the
large cities. These circumstances force the gardener to

utilize his land to the utmost. Therefore, he must keep
the land under crop every day in the year when it is

possible for plants to live or grow. This results in va-
rious systems of double-cropping and companion-crop-
ping, whereby two or more crops are grown on the land
the same season or even at the same time. Market-
gardening is usually a business that demands enter-
prise, close attention to details and much physical labor.

2645 A better ^pvay of growing vegetables,— in long straight rows.



VEGETABLE GARDENING VEGETABLE GARDENING 1907

If, with his knowledge of vegetable-growing', the gar-
dener combines good business and executive ability,

and an intimate knowledge of market conditions, he
should bo able, however, to make it a profitable and at-

tractive business. Although the outlay is likely to be
large, the returns are direct and quick. Fig. 2G44.

, There is a large literature devoted to vegetable-gar-
dening, although the greater part of it applies chiefly to

amateur or home-growing. Leading current books on
the general subject of vegeta-
ble - gardening are those by
Greiner, Green, Henderson,
Rawson and Landreth. For
California one should consult
Wicksou's "California Vegeta-
bles in Garden and Field," and
for the Atlantic south, RoU''.s

"Vegetable - Growing in the
South for Nortliern Markets."
There are many books devoted
to special topics, and there are
many others which in their

time were of great practical

value, but which are now chiefly

known as recording the history
of the epoch in which they were
written. Only one American
work has been devoted to de-
scriptions of varieties of vege-
tables, as the works of Down-
ing, Thomas, and others have
to varieties of fruits. This work
is Fearing Burr's "Field and
Garden Vegetables of America,"
Boston, 1863, and the abridg-
ment of it in 18G6, called "Gar-
den Vegetables and How to

Cultivate Them." A full list of
the American vegetable - gar-
dening literature may be found
in Bailey's "Principles of Vegetable-Gardening" (1901).

Persons who desire a cyclopedic account of vegetables
should consult Vihnorin's "Les Plantes Potagferes," the
first edition of which is published in London as "The
Vegetable Garden." L_ jj, B.

Vegetable-Growing in California. It is an interest-

ing fact that though California's horticultural promi-
nence now rests upon fruit products, the first attrac-

tion to the new state, after the gold discovery, was
the wonderful growth of garden vegetables. The re-

ports of immense size, of acreage product and of prices
secured, were almost incredible because so much in ad-
vance of ordinary standards, but the statements were so
fully authenticated that many were drawn to California
by thera. These horticultural pioneers, however, soon
found that immigrants from Asia and the IVlediterranean
region could, by their cheap living and by doing their
own work, cut under American growers who had to

employ high-priced labor, and so the latter retired from
the field, leaving the opportunity to the frugal and
thrifty foreigner. Thus vegetable-growing, from an
American point of view, came into disrepute and largely
retains such disadvantage at present. The result is

that the American largely avoids market - gardening,
while Asiatics and South Europeans are thriving on it.

There has been a reflection of the same disfavor upon
farm growing of vegetables for home use, and our farm-
ing population, including the fruit-growers who should
know and do better, is largely dependent upon alien
vegetable peddlers or products of canneries instead of
fresh home-grown esciilents,which would be cheaper and
inexpressibly betterthan canned or transported supplies.
Fortunately there are indications that this state of af-

fairs is changing. The iiprising during the last decade
of a large industry in growing vegetables for overland
shipment and for canning seems to have clothed the
plant-cultures involved in this trade with new dignity
and importance which is attractive to American growers.
Cabbage, cauliflower and celery for eastern shipment,
peas and asparagus for canning and for shipment, to-
matoes for canning, etc., have all become large special
crops, while some other plants, like Lima beans, which

are chiefly grown in gardens elsewhere, have become field

ci'Ops in California covering very large acreage. Such
enterprises attract American citizens and are changing
the popular conception of the dignity and opportunity
of vegetable-growing. A measure of this influence, as
well as of the extent of the product, may be had in the
statistics of the year 1900. In that year there were
shipped out of the state by rail and sea 51,400 tons of
green vegetables. The product of canned vegetables in

2646. A "run" of hotbeds.

1899 was: tomatoes, 583,061 cases; peas, 25,966 cases;
asparagus, 105,881 cases; beans and other vegetables,
38,523 cases. Nearly all the vegetables included in the
above trade are of the higher classes, potatoes and
onions only moving in considerable quantities when ex-
ceptionally high prices prevail in the East. In addition
to the foregoing there is the bean shipment to eastern
markets, which reached a total of 73,150,000 pounds in
1895. but has been less each year since then because of
partial drought in the chief bean districts.

California conditions atfecting vegetable-growing are
wide and various. Nowhere else perhaps is it more es-

sential that certain things should be done just at the
right time and in the right way. If these requirements
are fairly met the product is large- and fine; if they are
neglected the failure is sharp and complete. This fact
has given rise to the impression that California is a
hard place to grow vegetables, which is not true unless
one lacks local knowledge or the nerve to apply it. One
of the chief causes of failure is in following seasons
and methods which have yielded success under condi-
tions prevailing in the states east of the Sierra Nevada
mountains. If one begins garden-making in the spring-
time the plants do not secure deep rooting, which is

necessary to carry them to success in the dry season,
and the garden is likely to be a disappointment. If, on
the other hand, all the hardier vegetables are sown in

succession from September until February or March
there will be continuous produce through the winter
and into the early summer. The chief shipments of
vegetables from California are made during the late fall

and winter and are taken right from the ground to the
cars without protection or storage. Tender vegetables,
like corn, beans, tomatoes, etc., can, however, be grown
in the winter only in a few frostless places. They
must either be pushed to a finish in the fall or sown
early in the spring and carried into the dry summer as
far as necessary either by natural moist land or by irri-

gation. There are, however, a few localities where to-

matoes will fruit early in the spring from fall plantings,
and peppers will live through the winter and bear a
second season's crop on the old plants.

The possession of an irrigation supply is the secret of
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full satisfaction in California vegetable-growing, but a
small amoxmt of water, if skilfully applied, will work
wonders. Irrigation will enable one to have something
crisp and delicious in the garden every day in the year
in the California valleys. It is true, however, that much
can be done without irrigation by beginning at the open-
ing of the rainy season in September, growing the har-
dier vegetables while moisture is ample even on the
drier lauds during the late fall and winter, and keeping
the lower lands well plowed and cultivated to prevent
evaporation until the tender vegetables can be trusted
in the open air, and continuing cultivation assiduously
afterwards so that moisture can be retained as long as
possible for them. That this is thoroughly practicable
is seen in the fact that the large Lima bean product is

grown almost entirely without irrigation from plantings
made as late as May and the whole growth of the plant
is achieved without a drop of water except that stored
in the soil. The same is true of the corn crop: perfect
corn can be growm without a drop of rain or irrigation

from planting to husking. In such cases, however, the
winter rains are retained in the soil by cultivation. If

winter growth is made by rainfall, summer growth can
be had on the same land by Irrigation. In this way irri-

gation becomes eminently desirable in securing all-the-

year growth, which cannot be had by rainfall. With
good soil and abundant irrigation it is possible to secure
four crops in rotation during the year— the hardy plants
in the fall and winter months; the tender plants in the
spring and summer. Of course the adjustment of all

these means to desired ends requires good perception
and prompt action, and explains why those who have
been accustomed to plant at a fixed date and do
little but cut weeds afterwards may find it hard to get
the best results in California. And yet the Californian
grower has great advantages in his deep, rich soil, in
freedom from diseases which thrive in a humid atmos-
phere and in an exceedingly long growing season.
Local adaptations for different vegetables are some-

times quite sharply drawn and selection of lands for
large specialty crops must be made with reference to

them. The result is that the earliest vegetables come
from a practically frestless valley near Los Angeles;
almost all the Lima beans are grown on a coast plain in

Ventura and Santa Barbara counties; the celery for
eastern shipment is nearly all grown on the peat lands
of Orange county; the cabbage comes largely from San
Mateo county; asparagus and tomatoes from Alameda
county and river islands of Sacramento and San Joa-
quin counties, etc. Smaller areas of these products and
others not mentioned are more widely scattered, but
everywhere the local soil, exposure and climate are
chief considerations.
There is prospect of great increase in all the vege-

table products of California. Fresh and dried vegetables
enter largely into ocean traffic with distant Pacific ports.
Interstate trade is constantly increasing and canned
vegetables are contracted in advance to European dis-

tributors as well as to dealers in all the Americas.

E. J. WlCKSON.
VEGETABLE MAEROW. See page 1713.

VEGETABLE ORANGE is Cucvmis Melo, var. Chifo.
V. Oyster. See Salsify. Vegetable Pomegranate is C»-
ciimix Melo, var. flexuosiis. Vegetable Sponge. See
Luffa.

VfilTCHIA (James Veitch, of Chelsea, famous Eng-
lish nurseryman). Pafmdcece. About i species of pin-
nate palms native to the Fiji Islands and New Hebrides.
The genus belongs to that portion of the Areca tribe

characterized by a parietal ovule which is more or less
pendulous and fls. spirally disposed in the branches of
the spadix, and is distinguished from Hedyscepe and
allied genera by the following characters: sepals of the
male fls. chartaceous, connate at base: female fls. much
larger than the males. It is doubtful whether any spe-
cies is now in cultivation. V. Joannis, H. Wend I., was
cult, in the early eighties. The leaf segments have a
wide and rather shallow notch at the apex or are ob-
liquely trtmcate. The sheath petiole and rachis are a
dark blood color and covered when young ^\'ith a gray
tomentum interspersed with lanceolate, thin, dark red

scales. Fr. 2% x IJ^ in., ovoid-ellipsoid, orange, with a
red base. G.C. II. 20:205. R.H. 1883, p. 344. It has
been conjectured that Kentia Van Houttei advertised in
1895 by American dealers may be a species of Veitchia.
The genus is imperfectly known, and nothing further
can be said at present of ire«<(a Vau Houttei.

,,

VELTHfilMIA (after the Count of Veltheim, 1741-
1801, Hanoverian promoter of botany ). Lili&cem. Three
species of tender autumn-blooming bulbs from South
Africa with dense clusters of pendulous, tubular flow-
ers IK in. long, resembling those of the Poker Plant
(Kniphofia), though not in color. The plants grow
about IK ft. high and bloom toward the end of October.
Two species are offered by Dutch bulb-growers. They
are not showy but are of easy culture. They are prac-
tically unknown in America. Generic characters: peri-
anth withering and persistent; tube long, cylindrical;
segments (j, very short, ovate; stamens inserted at the
middle of the tube; anthers dehisce introrsely: ovules
2, collateral, placed near the middle of the locules:
capsule lai'ge, membranous, top-shaped, acutely 3-eor-
nered, loculicidaliy 3-valved. These plants have a large
tunicated bulb 2-3 in. thick. The genus is monographed
in Flora Capensis, vol. 6. For culture, see Bulhs.

A. Lvs. green, 2-S in. broad.

viridifolia, Jacq. Lvs. oblong-lorate, wavy-margined,
finally I ft. long: scape mottled with purple : raceme
very dense, 3-6 in. long, 25-30-fld. : fls. 1%-!% in. long,
yellow or reddish, with greenish tips. L.B.C. 13:1245.
B.M. 501 (Aletris Capensis).

AA. Lvs. glaucous, lyi in. broad.

glatica, Jacq. Lvs. oblanceolate-lorate, acute, glau-
cous: scape less stout: fls. "yellow or bright red," ac-

cording to Baker. B.M, 1091 (fls. white, dotted red to-

ward the tips); 3456 (fls. reddish purple, dotted yellow
above). \v. m.

VELVET BEAN. Miicuna pruriens, var. utilis.

See also Bull. 104, Ala. Exp. Sta., by J. F. Duggar.

VELVET PLANT. Gynura aurantiaca.

VENETIAN or VENICE SUMACH. Elius Cotinus.

VENiDIUM (name not explained by its author).
Comp6sHa. The plant listed in one of the largest
American catalogues of flower seeds as V. calendula-
eeum is so little known in America that the following
account of it as a garden plant is adapted from Gn. 21,

p. 405. It is a graceful single-flowered composite which
flourishes under the ordinary treatment accorded
half-hardy annuals, making a compact, rounded mass
2 ft. high and 3 ft. wide, and "covered for several
months consecutively with black-eyed golden blossoms,
resembling those of the pot marigold, though much
brighter and more refined." "There is considerable
diversity in its seedlings both as regards habit and the
size, shape and shading of its blossoms, and careful
selection in seed-saving is needful in order to secure
the best forms. It is admiraldy adapted for cutting,

as the flowers open and shut as regularly as when
on the plant." This species has also been treated as a
greenhouse perennial, continuing to bloom until near
midwinter. The flower-heads are fully 2 in. across.

Venidiura is a genus of 18 species of South African
herbs, 7 of which are annual, the others perennial. Ge-
neric characters: rays female: receptacle honeycombed,
mostly nude: involucral scales in several rows, the

outer narrower and herbaceous, inner scarious: akenes
glabrous, dorsally 3-5-winged or ridged, the lateral

ridges inflexed, the medial straight, narrower: no hairs

ffom the base of the akene: pappus either none or of 4

very minute, unilateral scales. Monographed in Flora

Capensis, vol. 3 (1804-65).

deciirrens, Less. Diffuse, caneseent perennial, 1-2 ft.

long: lvs. mostly lyrate, the terminal lobe ovate or

roundish, sinuate-lobed or repand, at first cobwebbed,
afterwards nude and punctate above, white-tomentose
beneath; petiole 2-2K in. long, amply eared at base,

the ear decurrent along the stem.
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Var. calendul&ceum, Harvey ( V. caU^uhildceum,
Less.), differs in liaving; the petioles not eared at tlie

base or witli only a small ear. E.H. 18.57, p. 123. Gn.
21, p. 405. — Opinions differ as to its merits. Some con-
sider it coarse and weedy -^^ jj,

VENTILATION, See Greenhouse Managenient, p. 694.

VENUS' FLY-TEAP. Dionma muscipula.

VENUS' HAIR. Adianfnm OapiUus-Veneris.

VENUS' LOOKING-GLASS. Speciilaria Speculum.

VENUS' or VENICE SUMACH, Blius Cotimts.

VfiPKIS. See Toddalia.

VEKATKUM (ancient name of Hellebore). Idlidcece.

False Hellebore. A genus of about 10 specie.s of tall,

perennial herbs from the tem-
perate regions of the northern
hemisphere with short, thiols,

poisonous root - stocks and
rather stout simple stems
bearing many broad, plicate

leaves and terminated by a
long, branched or simple pan-
icle of numerous blaeli-pur-

ple, white or greenish flowers.

Perianth-segments 6, persis-

tent, spreading ; stamens 6,

attached at the base of the
segments : capsule ovoid, 3-

lobed, 3-loculed : seeds flat,

broadly winged.
Veratrums are striking foli-

age plants, of easy culture in

moist shady positions. In
the open sunlight or in dry
ground the foliage is liable to

burn and decay prematurely.
They may be propagated by
division or seeds.

A. Fls. whitish or greenish.

B. Perianth-segments crisped
dentate.

Album, Linn. European
White Hellebore. A hardy
perennial 3-4 ft. high: root
short, fleshy: Ivs. green, pli-

cate; radical Ivs. 1 ft. long,

oblong, 5-6 in. wide, firm in
texture: panicle 1-2 ft. long,
dense : fls. whitish inside,
greenish outside; segments oblong - spatulate, crisped-
dentate; pedicels almost none. June, July. Eu., N.
Asia.

EB. Perianth-segments serrulate or entire.

viride, Linn. Asierican "White Hellebore. Indian
Poke. Fig. 2647. A hardy perennial, 2-7 ft. high: root-

stock 2-3 in. long: Ivs. plicate, acute, the lower oval,

about 1 ft. long, the tipper gradually smaller: fls. yel-

lowish green; segments oblong or oblanceolate, ciliate,

serrulate; pedicels 1-3 lines long. July. North America.
B.B. 1:408. B.M. 1096 [Selonias viride).

CaliJ6rnicum, Durand. Stem vei-y stout, 3-7 ft. high:
Ivs. ovate-acute, the upper ones lanceolate but rarely
acuminate: perianth-segments broader than in V. viride,

obtuse, whitish with a greener base. Colo, and Wyo. to
N. Calif, and Ore. — Int. 1883 by Pringle and Horsford.
The long panicle of whitish, bell-shaped, drooping fls.

is followed by ornamental fruits or capsules.

AA. Fls. blackish purple.

nigrum, Linn. A hardy perennial often 2-4 ft. high,
somewhat bulbous at the base : lower Ivs. oblong pli-

cate, 1 ft. long, G-H in. wide, narrowed at the base;
upper leaves lanceolate: panicle narrow: fls. blackish
purple; segments oblong, obtuse. June. Eu., Asia.
B.M. 963. J. B, Keller and P. W. Barclay.

VEEBASCUM (old Latin name of the Mullein used
by Pliny). ScrophulariHeeee. Mullein. A genus of over
a hundred species, mostly coarse, woolly, weedy yellow-
fld. biennials native to the Mediterranean region. Con-
sidering the fact that the familiar Mullein ( V. Tliap-
sus) is everywhere known and despised in America,
the popularity of the genus in English wild gardens is

highly surprising. Over 30 kinds are cultivated, and
some of tlienr have been pictured many times. A little

study of the group shows how much pleasure can be
missed by any one who persists in one point of view.
The English farmer has no dread of the Mullein. The
Mullein is actually a favorite border plant in England,
especially for the back row and for shrubberies. One
connoisseur after growing many kinds of Verbascums
discarded them all except the common species. The
plant probably came to America from England, certainly
from Europe, but not long ago it was sold in England
under the name of "American Velvet Plant." The
"Soldierly Mullein" has often been praised by Ameri-

wa;^^

2647. False Hellebore—Veratrum viride

Showing the handsome foliage of early spring when the leaves are about a foot high.

can writers for its sturdy habit and resistance to

the wintry winds; and even a Mullein has its poetic
moment, for the yovmg rosette of leaves in the early
morning is undeniably beautiful.

There are a few true perennials and some subshrubs
among the Verbascums, but the species mentioned below
(except No. 17) are believed to be biennials. Yellow is

the dominant color, with pale yellow and white variations.

The origin of the other colors is explained under No. 12

below. Mulleins usually self-sow freely. Their large
symmetrical rosettes are very satisfactory the first year,

especially in the case of the silvery-leaved species.

The second year they send up stalks 2-10 ft. high and
give scattering bloom over a long season, in some cases
June to Nov., being at their best in August. The best
species are V. phceniceum (see No. 12), K. Olijmpicum
(No. 17) and V. plilomoides (No. 3), the last two de-
serving special notice.

The Olympian Mullein is the showiest of all Verbas-
cums because of its short season of bloom. It is pecu-
liar in the fact that three and sometimes four years are

necessary to bring it into bloom. Meanwhile it makes
noble tufts of silvery foliage, the Ivs. often attaining
3 ft. in length. The species is the best of the candela-
brum type, by reason of its great height (6-10 ft.) and
the symmetrical branching of the spike. The fls. are
produced in multitudes for three weeks and they are
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smaller than in V. phlomoides. The plant has the dis-

advantage of being sensitive to wetness, its soft,

woolly Ivs. damping off in wet situations over winter.

V. phlomoides, though less popular than the preced-

ing, is probably the best of all the yellow-fld. species.

It has the advantage over

, V. Oljimpicum of being a
true biennial of easier cul-

ture with larger ds. and a
longer season of bloom, 8-

_. ^ 10 weeks, and even then if

^/ ,
cut half way down it will

\ throw out lateral bloom in
late autumn.

jas. „ Generic description: bien-
9^ iM nial herbs, rarely perennial

or suffruticose, more or less

woolly: racemes or spikes
terminal, simple or

IS^)^^ ^i branched: pedicels clustered

fW/^^ , V or solitary: calyx 5-cut or
5 -parted; corolla with al-

most no tube, rotate, rarely
concave, with 5 broad lobes

;

stamens 5, affixed at base

"'! ('j!''^r'^~-^>^\W °^ corolla; style entire:

Vj- M^^S-rWi^^^^i^ ovules numerous: capsule
i>^ s^k\ '^/Sk"^^-"-^ globose ovoid or oblong. DC.

^<,iiy^tr^^-^&^^-''^ Prod., vol. 10. Boissier
±Apj ^ t^\.v^^v. ^^^' Flora Orientalis, vol. 4. Gar-

S/'j*^'''^©??^^^ den 27, p. 172; 41, p. 551.

'^^^iSf^^QvSS^' American trade names are :

^^"^
' V. Ohaixiif nigrum, Oh/vi-

2648. Verbascum Thapsus, picnm, pannosnyn, plilomo-

the common mullein. ides, pJtixnieeum.

INDEX.
album, 13. Liancei. 1. pyramidatnm, 15.

Blattaria, 9. longifolium. 4. iiibiginosura, 16.

hlattarioldes. 8. Lyehnitls, 18. Schraderi, 1.

Boerh.iavii, 11, maeiairum, 2. semi-lanatum, 19.

canescens, 1. nisrum. 13. sinuatiim, 14.

Chabcii, 19. niveum, 10. thapsiforme, 2.

colliiium, 1. Oympieiim, 17. Thapso-floccosutn, I.

crassifolium, 5. orientale, 19. Tkapso-nigrum, 1.

ciipreum, 12. ovalifolium, 7. thapsoidcs. 1.

densifloruiu, 6. longifolium. 4. Thapsus. 1.

ferrugineum. 12, 16. pallidum., 1. veriiale, 13, 19.

Freynianum, 19. pannosum, 4. virgatiim, 8,

glahfum, 8, phlomoides, 3. viscidulum, 8.

Lamotei, 1. phosnieeum, 12.

A. Anthers of the longer stamens ad-
n ate-deeurrent. Section I,

Thapsus.
B. ils. clustered. (Group 1. Eu-

thapsus.}
c. Anthers short-decurrent : co-

rolla concave at the throat, 1. Thapsus
CG. Anthers longer adnate-deciir-

rent: corolla flattened out.

T>. The fls. scarcely pediceled.
E. Stem-lvs. long-decurrent. 2. thapsiforme

EE. Stem-lvs. short-decurrent. 3. phlomoides
DD. The fls. spicate, pedicels

sometimes as long as or
longer than the calyx.

E. Lvs. very long 4. longifoliiun
EE. I/vs. moderately long.

F. Filaments glabrous ... 5. crassiSolium
FF. Filaments ivhite-

looolly 6. densiilorum
BB. Fls. solitary or nearly so.

c. Plants woolly. {Group 2.

Spectahiles.) 7. ovaliiolium
CC. Plants glabrous. {Group 3.

Blattaria.)
D. Pedicels in S's or S's 8. virgatum

DD. Pedicels solitary 9. Blattaria
AA. Anthers all kidney-shaped and of

about equal size. Section 11.

Ltchnitis.
B. Hacemes simple, or slightly

branched.
C. Calyx rather large.

D. Teeth of calyx ovate 10. niveum

VERBASCUM

DD. Teeth of calyx linear-lan-
ceolate 11. Boerhaavii

CO. Calyx small.
D. Fls. purple 12. phceniceum
DD. Fls. yellow 13. nigrum

BB. Racemes branched or pani-
cled.

c. Clusters of fls. finally remote.li. sinuatum
CO. Clusters ot fls. near together.

D. Pedicels rarely as long as
calyx 15. pyramidatum

DD. Pedicels as long as calyx
or longer.

E. Plant green and nearly
glabrous 16. rubiginosum

EE. Plan ts more or less
woolly.

F. Filaments wh i t e-

woolly.
G. Tomentum- fleecy:

lvs. lomentose on
both sides 17. Olympicum

GG. Tomentum mealy:
lvs. greenish above.18. Lychnitis

FF. Fit a m en f s ]}nrple-

icoolly 19. Chaixii

1. ThApsus, Linn. Common Mullein. Fig. 2048.
Familiar weed in woods and in uncultivated fields. 2-6
ft. high, densely woolly, with large oblong root-lvs. and
long racemes of yellow flowers. Eu., Orient, Hima-
layas. B.B. 3:143. Gn. 28. p. 148. -Natural varieties
have been observed with pale yellow and white fls. and
hybrids with V, sinuatum, Lychnitis, nigrum, etc.

Other variations are : inflorescence dense or lax, simple
or branched : fls. large or small : wool dense or loose

:

filaments glabrous or pilose. The following European
trade names are said to be referable to this species

:

V. canescens, Linnwi, pallidum. Schraderi, and thap-
soides, all nearly synouyraous; V. collinum, Lamottei,
Thapso-floccosum and var. Gordoni, Thapso-nigrum.

2. thapsifdrme, Schrad. European species with yel
lowish toiDcntum and narrowly decurrent stem-lvs.
Var. macriirum, Benth. (

1'. macriirum. Ten.), has
white tomentum and more widely decurrent leaves.

3. phlomoides, Linn. A clasping-lvd. species valued
for its long season of bloom. It has clustered fls. with
pedicels shorter than calyx. Naturalized in Mass. Gn.
40, p. 561; 41, p. 555.

4. longiSdlium, Ten. {V. pannosum, Vis. & Pane).
Italian species known by its very long root-lvs., long
interrupted racemes which are somewhat branched, the
lower clusters of fls. spicate.

5. crassifdlium, Hoffm. & Link. Spanish plant, with
long-decurrent lvs.. spicate raceme, clustered lvs., flat-

tened corolla and glabrous filaments. — One of the few
species that thrives in a light, sandy soil.

6. densifldrum, Bertol. ItalLan mountain species
known by its decidedly yellow wool and long dense
racemes.

7. cvaliSdlium, Sims. Showy Caucasian species with
fls. 1'.2 in. across. Distinguished by its oval, white-
woolly Ivs. aud solitary, sessile flowers. B.M. 1037.

B.R. 7:558 (as I', formosum).

8. virga.tum, With. (F. hlattarioldes, Lam.). This
and the next are two of the very few Verbaseums that are
green throughout. I', gldhrum, Willd., and I', visc'idu-

lum. Pers., represents its glabrous and sticky-pilose

variations. Cosmopolitan.

9. Blattaria, Linn. BIoth Mullein. Blattaria is from
blatfii, cockroach, whicli the plant is said to repel.

Plant is frequented by moths, whence popular name.
Native of Europe and N. Asia; naturalized in America.
One of the few green-leaved Verbascimis, distinguished
from r. virgatum by solitary pedicels. Fls. rarely white.

10. niveum, Ten. Imperfectly known Italian species

with white wool, very dense raceme of solitary, sub-

sessile fls. and a 5-parted woolly calyx having ovate

lobes.
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11. Boerhaivii, Linn. Beautiful large-fld. Mediterra-
neau species with copious, snow-white deciduous woo'l

and clusters of sessile flowers.

12. phoeniceuin, Linn. (V. femiglneum, And.)- Pur-
ple M L'LLEiN. Very distinct and desirable species, hein^
practically the only purple-fld. species in cultivation and
parent of nearly all varieties and hybrids having shades
of purple, violet, rose, pink and "lilac. The white-fld.
form is also common. It is a species of southeastern
Eu. and Asia. The name phceuiceum was doubtless
su2:gested by the Pboenicean purple and not by the na-
tivity of the plant. The species grows about 5 ft. high,
and is one of the few green species, the Ivs. being nearly
glabrous or only pubescent. Lvs. ovate : fls. long-
sEalked, solitary, about 1 in. across, which open poorly
in sunshine, preferring damp weather. The species
should, therefore, be placed where only the morning
and evening sun strike the flowers. L.B.C. 7:637. Gn.
22, p. 377; 27:481: 46, p. 519. A.G. 1892:630.- Var.
cilpreum, Benth. ( F. cupreum, Sims), is a garden hy-
brid raised from seeds of V. ovaJifoJium, showing in-

fluence of V. pJicenicum in its copper-colored fls. It has
long been a favorite. B.M. 1226.

13. nlgnim, Linn. A common European species, with
stem angled above, lvs. nearly glabrous above, long ra-

ceme rarely branched and purple woolly filaments. Gn.
27, p. 173; 41, p. 551 (var. album, showing the wonderful
improvement made by cultivation). V. veriu\le, Wierz.
& Rocbel, is referred to this species by Index Kewensis.

14. siuuatum, Linn. Mediterranean species 2-3 ft.

high, with sinuate-pinnatifid root-lvs., divaricate, pyra-
midate panicles and lax, remote, many-fld. clusters.

15. pyramidEttTim, Bieb. Tall and beautiful species,
with doubly crenate lvs. nearly glabrous above, pyrami-
date, canescent panicle, violet-woolly filaments and a
very distinct calyx. Caucasus.

16. ruMginosum, Waldst. & Kit. Stem glabrous or
pubescent above: lvs. green, crenate: racemes lax,

branched: pedicels 2-3, rarely solitary, twice or many
times as long as calyx.— Var. ferrugineum, Benth. ( V.
fei-riigineum, Mill.), has a long, simple raceme: fls. a
little larger and longer than in V. phceniceuw, and usu-
ally in pairs. Either a natural or garden hybrid.

17. Olympicum, Boiss. Tall Grecian species, 3-5 ft.,

white-woolly; lvs. tomentose on both sides: panicles
with a few very long, erect branches: clusters many-
fld.: fls. 1 in. across, filaments white-woolly. The gar-
den merits of this species are discussed above. Gng.
1:273. Gn. 30, p. 213; 31, p. 125; 38, pp. 55, 66; 41,

p. 555; 47, p. 147.

18. Lyclinitis, Linn. Tomentum slight and mealy:
lvs. greenish above, crenate: panicles pyramidate, erect-
spreading: clusters lax, many-fld.: fls. yellow, rarely
white.

19. Chaisii, Vill. ( V. orienidle, Bieb.). Lvs. green or
tomentose beneath, crenate, lower ones cuneate at base,
truncate or incised: racemes panicled. filaments purple-
woolly, r. vernale of the trade belongs under V. ni-
grum instead of here, as commonly stated. Gn. 27, p.
172.— Vars. semi-lanatum and Freynianum, Hort., are
hybrids. Often attains 10 feet, and acts like a true per-
ennial on warm soils. y^ ^ jj^

VERBfiNA (ancient Latin name of the common Eu-
ropean vervain, T. officinalis). Verhend.i-ef.e. Verbenas
rank very high among garden "annuals.'' Their clusters
of showy and often fragrant flowers are borne in constant
succession from June till frost. They vary from white
through lilac and rose to purple and dark purplish blue,
with shades of pink and pale yellow. The clusters are
about 2 in. across and contain a dozen or more fls. each
%-y8 in. across. The lis. have a tube and 5 spreading
lobes, each lobe being notched at the apex.
When special colors or named varieties are desired

it is necessary to propagate V"erbenas by cuttings. To
propagate a particularly choice variety by cuttings,
shorten back the plants about September 1, keep them
well watered, and by the end of the month there will be
plenty of quick, tender growth suitable for cutting.
Put the cuttings in the propagating house or even in
fiats with some soil in bottom and sand on surface.

Place the flats in a coldframe, and keep them moist
and shaded until the cuttings are rooted. When rooted,
transfer to flats in a cool, light house until after New
Year's. Then pot them, using 2X-inch pots, and allow
a temperature of 50° F., which will soon give plenty of
material for additional cuttings. Verbenas increased
from cuttings tend to flower early, and those propagated
in February or March will require at least one pinch-
ing. When planting-out in beds for summer bloom,
bend the plant over nearly to the horizontal, so that
the new growth will spread along the surface of the
soil. These shoots will quickly take root, thereby
covering the ground. The old method was to peg the
plants down.

In propagating general stock, sow the seed in Febru-
ary and pot into 2-iuch pots as soon as the seedlings are
up an inch. A temperature of 45-50° will answer, but
they should have full light. There is no place equal to
a mild hotbed for young Verbenas. About April 15
plunge the pots in a few inches of soil in a mild hotbed.
Lift them now and then and rub off the roots wdiich go
through the bottom of the pot, in order to check growth
and hasten flowering. Customers want to see them in
flower before buying, and most of them wait till the end
of May. However, Verbenas can be planted out early
in May, as a slight frost will not injure them.
Verbena is a genus of about 110 species, one Mediter-

ranean, the others American and often weedy. Herbs
or subshrubs, decumbent or erect: lvs. opposite, rarely
in 3's or alternate: spikes terminal, densely imbricate
or long and distant-fld., sometimes corymbose or pani-
cled: corolla-tube straight or incurved; limb somewhat
2-lipped, lobes 5. oblong or broader, obtuse or refuse;
stamens 4, didynamous: ovary 4-Ioculed, 1-ovuled. DC.
Prod. 11:535-556 (1847). Tyy. Scott and W. M.
The following account of Verbenas is extracted from a thesis

by J.H. Cowen.whose untimely death deprived American horti-
culture of a most promising worker. Mr. Cowen was a grad-
uate of the Colorado Agricultural College and had been an as-
sistant in the liortieultnral department there. After two years'
work at Cornell University he received the degi'ee of Master of
Arts in June, 1900, and was elected to the fellowship in the
College of AgricTilture. A few days later he was notitied of liis

election to the chair of horticulture in the state of Washington
and also at Colorado. He accepted the position at his alma
mater. The day before his intended departure he was stricken
by appendicitis. He died July 12. 1900. The work in Colorado
was very much to his heart. It was his native state. He knew
the people and the conditions. No man was ever better fitted
for the work he expected to undertake.

It was Mr. Cowen's intention to recast his thesis in cyclo-
pedic form. The following account has been changed as little

as possible. The botanical part at the end lis entirely recast,
but the readable portion contains Mr. Cowen's own words,
with a few slight verbal changes and some omissions.

In 1830 Loudon styled the Verbenas "a genus of
weedj^ plants." The lapse of a few years was sufficient

to prove this remark to be inapplicable in many cases,
for on the plains and prairies of South America grew
a number of species of such surpassing beauty as to

set at naught all preconceived notions of the inherent
ugliness and "weediness" of the genns.
Introduction of Parent Species, 1S26-1S38. — The first

of this noble race to be introduced was Verbena cliamce-

dry folia, a dazzling scarlet. This species has had a
profound influence upon the "self.s" of V. hijbrida, par-
ticularly the scarlets, and is one of the predominant
parent species of the "compactas."
The second important South American species to be

introduced was I'erbeva p7ilogi flora, in 1834. The flow-
ers are inclined to rose or purple rather than to scarlet,

and, according to early plates, are more regular; they
are elevated on longer peduncles and the cluster is

oval or oblong instead of flat or merely convex. This
species and F. cliamwdry folia seem to be the principal
parents of the various red. scarlet and rose-colored
forms in cultivation.

Verbena incisa flowered in England for the first time
in 1836. This species is characterized by rosy or pur-
plish, rather regular flowers, borne in a flat or slightly

convex cluster. The corolla is strikingly lighter colored
below than above. The leaves are mnch more deeply
ciit than in the two preceding species. The habit of

growth resembles that of V. ph log i flora, hut is rather
tall and weak, three feet high in cultivation. This spe-
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cies was doubtless used in hybridizing, but its distinc-

tive characters are now practically obliterated in the
forms of V. liyhrida.

Verbena teucrioides is a species of strikingly diiler-

ent characters from the three preceding and one which
has exerted a most profound influence upon many
races of V. hybrida. Five plants flowered in Ireland in

July or August, 1838. This species is easily distin-

guishable by its spikes of white flowers, which emit a
rich .iessamine fragrance, its recurved, coarsely crenate,

sessile leaves, and its stiff upright habit of growth.
The characters of V. teucrioides are apparent in many
forms of our V. hybrida, notably so in many of the
blue "oculatas." Of the four species thus far men-
tioned, V. teucrioides alone is still cultivated in a dis-

tinct specific form.
These four species seem to be the only ones which

have had a marked and permanent influence upon our

improve it that a great number of horticultural varieties
soon appeared and English varietal names gradually
superseded the unwieldy quasi-botanical ones. All the
species, except V. teucrioides, seem to have soon lost
their specific identity and to have completely merged in
V. hybrida. The additions made through the four or five

years following 1836 were astonishing, as we find in
1840 upwards of 40 kinds enumerated, while in 1844 a
single list contained the names of over 200 varieties.
In 1839 Robert Buist, Sr., of Philadelphia, introduced

the leading forms to America. Robert Buist, Jr., states
positively that these were obtained from England. It
is sometimes erroneously stated that Buist obtained
seeds directly from South America. He seems to have
been for years the leading Verbena grower and hy-
bridizer in America. It is impossible from the meager
American literature, to discern any striking difference
between the trend of development in America and in

m^s:).

2C49. The four prototypes of the earden Verbenas, faithfully redrawn from early colored plates.

From left to right: V. chamcedryfoUa, chief parent of the reds; Y. phlogijlora is,n(l hicisa, the originals of
the rosy and purple colors; and Y. teucrioides, a white dovper which is chiefly, if not wholly, responsible for the
fragrance of the hybrid Verbenas.

present races of Verbena, I', tenera and V. AnhJetia
have probably been used occasionally by florists in hy-
bridizing, but they belong to a different section of the
genus, some of their hybrids seldom produce seeds and
their influence, if any, has been slight and transient.

With the successful introduction of V. teucrioides in

1838, Verbena lovers had a most promising start for the
development of a splendid group of garden plants.
They possessed four species, the great variability of
which gave opportunity for limitless selection, and the
close affinities of which afforded the most favorable op-
portunities for profitable hybridizing. V. clutnuedry

-

folia provided one of the richest scarlets in nature, Y.

vlilogi flora and V. incisa provided various tints of
rose and purple, V. teucrioides gave white with a rather
elusive suggestion of yellow. V. chamcedryfoUa was
of prostrate habit; V. teucrioides was stiff and upright;
the other two species were intermediate. V. teucrioides
was possessed of a rich perfume.
Early Period of Hyhridizing and Selection, 1S3S-

i5.^5.— Selection and hybridizing had already begun in
1838 and had been rewarded with the production of
"several excellent varieties." The first of these were
given trinomial Latin names. The Verbena gained
popularity so rapidly and so many efforts were made to

Britain. In his "Directory" of 1845, Buist mentions the
fact that some of the better varieties have flowers as
"large as a dime, far outvying those cultivated a few
years ago." In 1854 he speaks of new varieties of "per-
fect formation" and "flowers as large as a quarter dol-

lar," and as "good as the titled English varieties."

Doubtless the Verbena was developed to a higher degree
of perfection as an exhibition flower in Britain than in

America.
Period of Greatest Popularity, 1S4S-X86S. -The Ver-

bena was fast winning favor as one of the most popu-
lar of bedding plants. Its history as an exhibition plant
began about 1850 and reached its zenith in 1868, when
the Verbena was at the greatest height of popularity.
It was in this year that the Royal Horticultural Society
of England awarded premiums to 17 varieties. Its

height of popularity as a bedding plant was reached
some years before this, possibly as early as 1800, for
there seems to have been a growing opinion unfavor-
able to it as a bedding plant as early as 18G1.

Period of Decline and Partial Becovery, lSGS-1900.—
About 1870 the Verbena took a precipitous decline in

public favor. There were many causes that conspired
to its downfall, but chief among these were:

(1) A number of other plants captured the capricious
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admiration of flower- lovers. A host of showy-flowered
and zouiil pelargoniums were offered to the public.

Henderson says that in 1870 he sold 20,000 pelarp;oniums

and that in 1875 he sold 100,000. In many bedding ar-

rangements the Verbena was wholly superseded by the

pelargonium. The tuberous-rooted begonias and Phlox
Vrummondli likewise contributed to the neglect of the

Verbena, the latter of the two largely superseding it as

an exhibition plant. In the west of England, however,
the Verbena continued to be used to a .slight extent as

an exhibition plant up to 1889.

(2) About this time (1870) the Verbena was besetwith
unusually destructive insects and diseases. These
troubles were not new, for as early as 1844 it was rec-

ognized that there was difficulty in preserving plants

over winter on account of the attacks of mildew and of

greenfly, but the reward was sufficient compen .'5 ation for

the required vigilance. It is probable that the highly
artificial conditions and "coddling" to which the Ver-
bena was subjected during the period it was used so

extensively as an exhibition plant, contributed to weaken
its constitution and thereby to heighten the destructive

influence of the mildew and aphid.
The prospects for the Verbena have somewhat im-

proved within recent years. The German varieties

maintained their constitutions better than the English
ones, and the American climate seems better suited to

the Verbena than the European. Owing to the long
recognized difficulty of "wintering over,'" the treatment
of the Verbena as an annual has come into practice and
its success is most gratifying. With the improvement
of the habit of growth by the evolution of a race of
"compactas " and by the fixing of the various colors so

that they will come true from seed, the Verbena has
gained a new lease on present and future popularity.

The for?n and size of the individual flower and of the

flower-cluster have been closely associated and have had
a concomitant evolution. By observing Fig. 2649 it is

apparent that in the prototypes of our present garden
forms of Verbena hyhrida the individual flowers are

irregular, the iipper lobes of the corolla being nar-

rower, large vacant spaces occur between the lobes, and
the flowers are relatively small. T. chamcedry folia is

the most irregular, V. incisa and V, tencrioides are
somewhat less irregular, while V, phlogiflora (if the
artist was true to his subject) had nearly symmetrical
lobes. In none of these species were the corolla-lobes

expanded strictly in a plane at right angles to the tube.

The flower-cluster of F. chamcedri/ folia was likewise
very defective, from the florist's standpoint, in that
considerable portions of the space were unoccupied,
giving to his eye a ragged, unfinished appearance. V.

incisa and phlogiflora were appreciably better in this

respect, while in F. teucrioides the flowers were unsat-
isfactorily scattered along a sparse spike. The Verbena
fancier soon established in his mind an ideal of "pip"
and "truss," toward which he constantly selected. This
conception doubtless changed from decade to decade,
but the essential features remained fairly constant.
This ideal type is admirably exemplified in Fig. 2650,

which is a reproduction of an apparently idealized litho-

graph of 1872. The individual flowers are over an inch
in diameter, the lobes are geometrically symmetrical
and fill the space perfectly, but do not crowd. The
flower-cluster is of graceful, oblate-oval form, with no
unoccupied spaces and yet not overcrowded.
Though the Verbena breeder probably never com-

pletely realized the ideal flower and cluster, this ideal
has had a most significant influence. The greatest
progress in improving the size and form of the individ-
ual flower and of the flower-cluster was made during
the fifties and sixties, especially during the period in

which the Verbena was used as an exhibition plant.

This is quite natural, because exhibition plants are seen
at close range, and the English gardeners of this period
were very formal in their tastes. On the other hand,
such a high degree of symmetry is not sought in flowers
used for bedding and for borders. They are seen at

greater distances. Abundance of bloom and depth of
color are of greater importance. It is probable that the
best Verbenas of to-day would hai-dly come up to the
standard of those grown by the English gardeners of
1868 if judged by formal symmetry.

The Verbena has little tendency to "sport" toward
the production of double flowers. However, such forms
occasionally occur among seedlings.
Development of the liJye. — The only "eyed" effect ob-

servable in the prototypes of V. hyhrida' was that pro-
duced by the palisade of white hairs in the throat and
the yellowish color of the inside of the tube. At present
we have numerous races of "oculatas" with distinct

white or yellowish eyes of various sizes. Two different

kinds of color markings are spoken of as "eyes;" viz,,

dark centers and lemon or white centers. In this dis-

cussion the term is applied only to the latter. In a list

of 48 select varieties published in 1848 several are de-

2650. An ideal type of Verbena.

Adapted from an English colored plate of 1872.

scribed as having dark centers, two have lemon eyes,
and two have white or "light " eyes. It seems evident
from the plates of this period, however, that these
"light" or "white" eyes were very small and would now
be unworthy of the name. The "clear yellow eye " of
"Lord Leigh" is probably the largest distinct eye
produced prior to 1863. Previous to this time many
varieties had been admired for their dark centers which
were doubtless very pleasing; since 1863 less attention
seems to have been given to the dark centers and more
to the development of distinct white or lemon-colored
eyes. The recognition of a distinct class of oculatas
does not seem to antedate 1870, and it is the impression
of the undersigned that the French and German Verbena
fanciers deserve most of the credit for the recent de-
velopment of the important oculata class. The ideal

oculata of to-day has a clear, distinct, white eye of
only medium size. Very large eyes are not so pleasing.
They have a tendency to give a "chopped" appearance.
Heds. — The first stem parent, I', chaina'dry folia , had

red fiowers, and red in its various modifications of crim-
son, scarlet, rose, etc., has been predominant through-
out the entire history of the Verbena. Every accessible
list of varieties from 1845 to the present shows a pre-
ponderance of reds. Robinson's Defiance, a brilliant

crimson, very popular in the fifties, has left so strong
an influence as to give the class name "Defiance" to

numei'ous varieties and strains, some of which are
doubtless direct derivatives of this historic variety.
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Whites, and tlie Matter of Fragrance. — Of the four
prototypes, V. tencrioides alone was white, or white
with a shade of pink or an imitation of yellow. Among
the hybrid Verbenas there have been, from the first, a

few prominent white varieties ; but there is no period
during wtiich the proportion of whites exceeded about
one in eight, or one in ten. Whites are more frequently
fragrant than other colors. Good reds are seldom or

never fragrant, pinks occasionally so, mauves, purples
and blues frequently so. A rich jessamine fragrance
was one of the noteworthy characters of V. teiterioides.

Whites in maj:iy, perhaps a majority of cases, show
foliage and pubescence cliaracters of V. teucrioides.

This is especially true in plants propagated from seed.

*f^^^^

2651. Old style (on the left) and new style of color markines in Verbena.

That at the left was popular at least from 1849 to 1865. Tlie Italian or modern striped race at

the right was introduced about 18t)2, and is the only one known to-day.

Blues and Purples. — \t seems that different shades
of purple were occasionally represented in the wild
forms of V. Uiclsa and plilogiflora; however, there
were no distinctly blue ones, and in the early history of
the Verbena there is a dearth of blue varieties. We
Mnd in the Florist of 1854, that "Bluebeard" is "really
blue" and that "a good blue ha.s long been wanted,
most of the so-called blues being of a blue-purple
color." Subsequent to the fifties the number of blue
varieties recorded in lists appreciably increase, but
they by no means equal the reds, being little if at all

in excess of the number of whites. Our best blues of
to-day (for example Blue Boy) are of a deep, royal
purple (per Ridgeway's color plates) rather than really
blue. A great variety of tints and shades of purple are
represented. In the blue varieties which the writer has
grown, especially the ones from European seed, there
has been a striking resemblance to V. teucrioides in foli-

age, pubescence, habit of growth, etc. They also resem-
ble this species in having many that are very fragrant.

Tellow. —A good yellow has been the dream of many
a Verbena lover, but it is doubtful whether the dream
will ever be fully realized. Gartenflora of 1890 reports
a r. hyhrida lutea, but it is not constant and the yellow
is dim. Gartenflora of 1896 reports that V. teucrioides
lutea, Vilm., was produced from V. teucrioides, that it

is "bright yellow," and that it will be "joyfully received
by Verbena lovers."

The Striped Varieties. — Two classes of so-called

striped Verbenas have arisen: one sort having the me-
dian portion of each lobe of the corolla of a dark color,

usually red or rose, and the margin white; the other
sort having irregular stripes, dots and dashes of red,

rose or purple upon a white ground color. See Fig.

2651. The former class seems to have originated with
the British florists somewhat previous to 1849, and was
the most popular "striped" class with them for many
years after the introduction of the second class of

striped ones. The true striped or Italian Verbenas were
introduced into France and England from Italy about
1862. Cavagnini Brothers, of Brescia, are given the

credit of having originated this unique race. It is the
general opinion of writ-

ers that the Italians are
derivatives in part of
K. tenera. Surely the
foliage of the Italian va-
rieties portrayed in Flora
des Serresandof striped
varieties now grown
shows no "pinnatifid
laciniate " foliage of V.

tenera. Neither has the
undersigned been able to

find any evidence of the
anther appendages of K.

tenera. However, it is

impossible to determine
with certainty the paren-
tage of hybrids on struc-
tural characters alone.

The true explanation
may be that the V. pul-
cliella which is said to

have been used, was not
V. tenera, Spreng., but
some form of V. hyhrida,
Hort. The striped va-
rieties are unstable and
have a strong tendency
to revert to " selfs,"

whether propagated by
seed or by cuttings. In
the writer's own experi-
ence, a seedling with
blue and white striped
corolla reverted in four
generations of cuttings,
so that some of the
plants produced only
flowers that were solid

blue ;
others, flowers

that were white with
only an occasional small mark of blue. Striped Ver-
benas afford excellent opportunity for the study of bud-
variation.
Production of Leaf- Variegation [yellow foliage).—

Comparatively little attention has been given to leaf-

variegation among the Verbenas. However, a number
of varieties having leaves variegated with yellow were
introduced about 18G5, during the period when varie-
gated plants were so popular. At present we have a
strain of yellowish leaved Verbenas which come true
to this character from seed.
Development of the Compactas . — "Eiarlj in the history

of the Verbenas their "straggling and imcontrollable "

habit of growth was lamented. Considerable pegging
was necessary in order to keep the plants in anj' de-
sired position and repeated efforts were made to secure
bedding varieties of closer, more upright habit. Con-
siderable progress was made by British florists during
the sixties. Most of the progress, however, has been
made subseqiient to 1870 and the German Verbena
growers of Erfui't deserve much of the credit for the
production of this splendid little race that has done so
much to help restore the Verbena again to popularity.
Compactas have been fixed in various colors so that
they will come true from seed. In most botanical char-
acters they resemble I', chamcpdry folia and phlogi flora.
Derelopment of Treatment as Annuals. Seed-Fixing.

— When the Verbenas were first introduced they were
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propagated to a cousulerable extent by separating the
prostrate, rooting branches and potting them. This
method was soon abandoned in favor of propagation by
cuttings. Verbenas root very readily and they were
grown from cuttings ahnost exclusively up to 1880, ex-

cept that seed propagation was employed for the pro-
duction of new varieties. During all this pe-
riod, as a consequence of much fortuitous and
intentional hybridizing, and of no effort hav-
ing been made to fix varieties, seedlings were
very variable and untrue to parent varieties.

Soon after the decline of the Verbena in 1868-
70 seed propagation was more extensively
employed. It obviated the very troublesome
experience of wintering over stock plants,

which were so susceptible to attacks of mildew
and aphis. Boon efforts were made to fix

strains that would come true to color and habit
from seed. This has been most successfully
accomplished, and the Verbena is gaining
much of its popularity through treatment as an
annual. Seeds are sown in March. The plants

are hardened off in a coldframe and set out in

the latter part of May. They flower profusely
from June to October. Striped varieties are

not easily fixed.

Sunnnarif of Present fforticnifural Types
(I'. hyhrUUf).— It is impossible to satisfac-

torily classify the hybrid garden Verbenas ac-

cording to their botanical derivation. They
are conveniently classed according to color of

flowers into: (1) Selfs, or one-colored varieties;

(2) Oculatas. or eyed varieties; and (3) Ital-

ians, or striped varieties. As to habit they may
be divided into: (1) Standards, those of the
ordinary loose, spreading growth; and (2)

Compactas, which are much reduced in stature
and of more condensed form. Verbenas now
in cult, are shown in Figs. 2652-4.

subiucisely serrate, serrations often unequal, strigose
above, below hairy, especially on nerves: peduncles
elongated, ascending: spikes solitarj', capitate: bracts
lanceolate-subulate, ciliate: calyx hirsute canescent,
sparingly glandular, more than twice as long as the
bracts: corolla crimson, limb irregular. — Occurs in two

Aubletia, 9.

bipinnatifida, 8,

Canadensis, 9.

incisa, 3.

Lamberti, 9.

Melindres. 1.

chamffidryfoUa, 1. melindroides, 1.

Drunimondii, 9. montana, 8, 9.

erinoides, 7 muUifida, 7.

phlogiflora, 2.

pulchella, G,7, 8.

tenera, 6.

teucrioides, 4.

Tweedieana, 2.

venosa, 5.

A. Connective of the upper anthers
not appendaged.

B. Clusters not panicled. Proto-
types of the Garden Verbenas
( V. hyhHda,Hort. Fig. 2S52)

.

c. FIs. scarlet 1. chamaedryfoha
CC. Fls. rose or purple.

r>. Clusters oval to oblong

:

Ivs. saw-toothed 2. pliloginora
DD. Clusters flat or convex: Ivs.

more deeply and sharply
cut 3. incisa

ccc. Fls. white 4. teucrioides
BB. Clusters panicled 5. venosa

AA. Connective of the upper anthers
furnished ivlth a glandular ap-
pendage.

B. Fls. violet or rosy purple.
c. Bracts half as lo7ig as calyx:

plant a subsh9-2ib 6. tenera
CC. Bracts about as long as calyx,

or a little shorter: plant
annua I 7. erinoides

BB. Fls. lilac: plants annual.
c. Lvs. twice pinnatifid 8. bipinnatifida

CC. Lvs. once pinnatifid 9. Aubletia

1. chamaedryfdlia, Juss. ( F. Melindres, Gill. V.
melindroides, Chauj.). Fig. 2649. Characterized by red
fls. in flatfish clusters, oblong, coarsely scalloped,
nearly sessile lvs. and rather stiff pubescence. Stems
slender, forking, creeping at base, hirsute: branches
somewhat ascending: lvs. oblong or ovate, base broadly
cuneate, contracted into the short petiole, crenate or

2652. The common garden Verbena— V. hybrida (XI).

rather distinct forms: var. Melindres has oblong to ob-
long-lanceolate lvs., which are uuequally incised-serrate.

This form is less hirsute and is more graceful and vig-
orous. It was the form first introduced to cultivation.

Var. melindroides bus shorter, broader lvs. and is more
hairy. Different forms occur over southern Brazil,

Uruguay, Paraguav, and the whole of the Pampas.
B.R. 14:1184. L. B.C. 16:1514. B.M. 3333. P.M. 1:173.

B. 3:129.

2. phlog'ifldra, Cham. ( K. Tweedieana, Niven). Fig.
2649. Characterized by rosy or purple fis. in oblong or
oval clusters; resembles No. 1, but has more upright
habit, softer pubescence and larger, longer-pointed,
distinctly petioled lvs. Stems ascending: branches
rather erect, much subdivided, angled,retrorsely hirsute:
lvs. oblong or lanceolate-triangular, acute, base entire,

cuneately long-attenuate into the evident petiole, un-
equally subincised serrate, somewhat venosely rugose,
strigose above, below hairy or strigillose pubescent:
spikes terminal, pedunculate, many-fid., oval to oblong:
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bracts short-ovate to subulate-lanceolate : calyx twice as
long as bracts, covered "with short pubescence inter-

spersed with short capitate glandular hairs. Southern
Brazil and Uruguay. B.

P.M. 4: B.

2653. Verbena teucrioides, as

cultivated to this day (X }'g)-

The spike elongates still further.

M. 3541.
2:00.

3. inclsa, Hook. Fig.
2G49. Rosy or purple-Ad.
species with Ivs. more
deeply cut than in the
two preceding. Whole
plant hairy -pubescent;
stems ascending;
branches erect: Ivs. ob-
long-triangular, base
cuneately truncate or
subcordately attenuate
into the evident petiole,

pinnatifid-lobed or deep-
ly serrated and incised,
upper ivs. sublanceolate,
sessile, incisely pin-
natifld: spikes terminal,
pedunculate, subternate,
flat or convex : bracts
ovate: calyx 4 times as

long as bracts, short-
hairy, sprinkled with
glandular hairs : corolla-

tube glandular - pubes-
cent, thrice as long as
calyx ; limb large, rose-

purple, paler beneath,
obovate lobes deeply emarginate. Southern Brazil,
Paraguay and northern Argentine Republic. B.M. 3028.

4. teucrioides, Gill. & Hook. Figs. 2649, 2653. Char-
acterized by fragrant white fls. in very long clusters.
Stems cespitose, rooting at base, ascending, terete,
openly and copiously hirsute: Ivs. ovate to oblong-tri-
angular, base entire, sessile or nearly so, obtusely ser-
rate, margins revolute, veiny-rugose, glandular-pubes-
cent above, subtomentosely hispidulons on veins below:
spikes terminal, solitary, glandular, hairy, lax, 5-9 in.

long: bracts subulate - lanceolate,
ciliate; calyx nerved, twice as long
as bracts; corolla yellowish white
or pinkish, long exserted, twisting
in age, fragrant. Southern Brazil,
Uruguay, Argentine Republic,
Chile and Peru. P.M. 5:243. B.M.
3694.

5. vendsa, Gill. & Hook. Fig.
2654. Differs from all other culti-

vated kinds by panicled inflores-
cence and tuberous roots. Her-
bieeous perennial, 1 toot high:
stems simple, rhizomatic, creeping
at base, ascending, 4-angled, hairy:
Ivs rigid, oblong to oblong-lanceo-
late the subcuneate base entire

and half -clasping,
acute at apex, un-
equally subincisely

'P^ 1 /ffi^^^M ^''' dentate, the teeth

>«Mv I Jrf [rW/ openly acuminate,
nerves prominent, hir-
sute below: spikes in
a close terminal pani-
cle, subternate, lateral

ones pedunculate, fas-
tigiate and finally cyl-

indrical: bracts subu-
late, ciliate, often pur-
plish, exceeding the
hairy calyx : corolla
lilac or bluish purple
to nearly sky-blue,very
thinly villous without;
tube slender, thrice as
long as calyx: fr. 1

line long, copiously fuscous outside, dorsal ridges 5.
Southern Brazil and Argentine Republic. B.M. 3127.—

2654, Young plant of Verbena ve-
nosa, too young to show the
characteristic panicled ar-
rangement of clusters (XH).

Tubers may be kept indoors over winter, or species
propagated by seeds sown in greenhouse in January.

0. t^nera, Spreng. (I', piilchilla, Sw., not Hort.).
Herbaceous perennial: stems cespitose, decumbent,
rooting; branches slender, 4-angled, ascending, sparsely
hairy: Ivs. decurrent into the short petiole, 3-parted
and again piunatifid into acute, linear, entire, subrevo-
lute divisions, sprinkled with short hairs: spikes ter-

minal pedunculate: calyx elongated, strigose pubescent
or hairy, sprinkled at angles with short stipitate patella-

fonn glands, twice as long as bracts; corolla rose-violet;
anther appendages barely exserted, claviculate,'subre-
curved. Southern Brazil and LaPlata region.

7. erinoides, Lam. ( V. midtUida, Ruiz and Pav. V.
pulclUUa, Hort., in part). Moss Verbena. Annual
or perennial : stem strigose hairy or somewhat hirsute,

branching, decumbent, rooting: branches ascending:
Ivs. ovate in outline, ciineate base decurrent into the
petiole, deeply 3-parted and the divisions pinnatifid

into narrow linear acute lobes, subrevolute on mar-
gins, strigose especiallj^ on nerves : spikes terminal,
solitary, pedunculate, soon elongating and relaxing,
canescent hairy: bracts lanceolate, acuminate, spread-
ing, one-half as long to as long or longer than the calyx;
corolla rather small, shortly exserted, lilac, bearded
within; anther appendages exserted, rather short.—
Said by Dr. Gillies to be "one of the commonest plants
on the Alps of Clile and Mendoza . . . varying ex-
tremely in color of flowers, in stature and in degree in
which the leaves are cut." In some individuals the fls.

are said to be scarlet, in others blue or purple. Forms
assignable to this species occur also in the southern
states of Brazil. The species is probably a composite
one as now recognized. B.R. 21:1700 (as V. multifida,
var. contracta). Variable but unique species character-

ized by distinct, finely cut foliage and rosy lilac to deep
purple fls., but the clusters and individual fls. are too
small to make it popular.

2555. Verbena Aubletia(X K).

8. bipinnatiSida, Nutt. (V.pulchiUa oi some German
seedsmen. ('. montdyia, Hort., in part). Perennial,
prostrate and rooting at base; stems stout, upright,
branched, 6-18 in. high: Ivs. rather thick, petioled,

1-2X in. long, scabrous above, ovate in outline, bipin-
nately parted or 3-parted into numerous oblong, rather
acute lobes 1-3 lines broad: spikes solitary, dense to
rather lax, at first capitate, becoming 2-4 in. long in fr.

:

corolla 5-8 lines long, purple or lilac, limb 4-5 lines
broad, lobes emarginate to obcordate; throat of corolla
provided with a palisade of short hairs; upper stamens
bearing each a small oval to oblong purplish gland.
Texas to Neb. and Col. — Flowers become bluish purple
in drying.
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9. Aubl6tia, Jacq. { r. AuhUtia, var. Drtinimondli,

Lindl. I'. CfDKuUnsis, Britton. T. Driimmondii,
Hort. V. Ldmherti, Sims. V. moifchia, Hort., in

part). Fif?. 2055. Perennial, pubescent, with rather stili'

hairs or glabrate: branches slender and ascending from
a sometimes creeping rooting base, G-18 in. high: Ivs.

ovate or ovate-oblong in outline, 1-3 in. long, truncate,

broadly cuueate or subeordate at base and the petiole

more or less margined, incisely lobed and toothed, often

deeply 3-cIeft: spikes peduncled, dense, short and capi-

tate in early flower, becoming 2-4 in. long in fruit:

bracts subulate, mostly shorter than the calyx— these

and the calyx densely glandular piibescent: calyx-teeth

unequal, filiform-sxibulate; corolla G-10 lines long, from
bluish purple or lilac to rosy purple or white, frequently
approaching blue in dried specimens; limb %-% in.

broad, lobes oblong or obovate, emarginate and more or

less revolute near the sinuses, throat provided with pali-

sade of short white hairs: upper anthers bearing each
a light brown, oblong gland which is barely exserted.

Colo, and Mex. eastward across the continent. B.B.
3:72. B.M. ;WS:2200. B.R. 4:294; 23: 1925. -Reported
as producing many garden and spontaneous hybrids.
Garden forms are of stouter habit, less inclined to

root at base; Ivs. larger, dark shiny green above, more
conspicuoiisly veiny, clusters and individual fls. larger,

and the color variation more striking. Many forms have
a rich spicy fragrance quite different from that of the

hybrid Verbenas. On account of the robust, healthy
nature of V. Auhletia it has been frequently recom-
mended in horticultural literature as desirable for hy-
bridizing with the hybrid Verbenas to improve their
constitution. The cross would probably be too I'adical

for best results. It is to be regretted that this charming
species which is thought well of in Europe should be
neglected in its native America.

F. bracteata and kasfata. two weedy North American spe-
cies, have also been offered for cultivation, but they have small
garden value. Descriptions are easily obtained.

J. H. COWEN.
VEEBENA, LEMON. Zippia.

VERBENA. SAND. See Ahronia.

VERBESINA (probably a meaningless alteration of
Verbena). Compdsitce. Crownbeard. About 50 spe-
cies of American herbs, annual or perennial (some
tropical species shrubby), with alternate or opposite,
often decurrent Ivs. and corymbose or solitary heads of
yellow or white flowers; raj^s sometimes wanting, pis-

tillate or neutral: akenes flattened or those of the rays
3-sided, their margins winged or not; pappus of 2 (1-3)
awns, sometimes with 2 or 3 intermediate scales.

About half a dozen hardy perennial Verbesinas have
slight rank as garden plants, but the competition among
yellow-fld. autumn-blooming composites is so great that
Verbesinas have little chance. The following species is

a robust and rather coarse plant, growing 4-8 ft. high,
and suitable only for the wild gardens and the back row
of the hardy border. It is doubtless of the easiest cul-

ture. It blooms from Aug. to Oct., and has numerous
yellow fls. ^2-1 in. across in flattish clusters.

occidentalis, Walt. ( V. SiegesbecJcia, Michx.). Hardy
perennial herb, 4-8 ft. high: Ivs. ovate (uppermost ob-
long-lanceolate), acuminate, serrate, the larger ones
8 in. long, contrasted into a marginal petiole: rays
styliferous and usually fertile: awns of pappus not
hooked. Dry hillsides, eastern U. S. B.B. 3:430.

W. M.

VERMONT, HORTICULTURE IN. Fig. 2056. Ver-
mont has no reputation as a horticultural state, either
amongst her own citizens or outside her boundaries, yet
there is not one important fruit or vegetable crop of
the temperate zone, not even excepting apricots and
peaches, which cannot be grown to perfection here.
With the exception of apricots, peaches and sweet cher-
ries all the temperate fruits can be produced in great
perfection. The only reason which can account for the
non-development of Vermont's horticultural resources
is the fact that the possibilities are not appreciated by
her land -owners. Vermont farmers are extremely

conservative and slow to make a change in their meth-
ods of farming, so that the signal success of the few
who have taken up fruit-growing makes but small im-
pression on tlje many who are still busy making butter
and growing hay, potatoes, and little patches of grain.

The home markets for fruit and vegetables are unu-
sually good. Strawberries rarely sell for less than
123^ cents a quart, and the average price for good
fruit is probably nearer 15 cents. Blackberries usu-
ally bring 10 cents and raspberries 10 - 12M cents.

Cherries are hardly to be bought, though sour cherries
thrive and cherry pie is popular. The price for cherries

is always $3 to $4 a bushel. Good vegetables sell equally
well. With such favorable markets, supported by nu-
merous small manufacturing villages and a horde of

summer boarders, horticultural industries certainly

ought to thrive.

The horticultural regions of Vermont are, roughly,
three. The first and most important is the Champlain
valley district, including several large islands in Lake
Champlain. This region reaches off toward Montreal on
the north; and the general character of its horticulture
is much like that in the St. Lawrence valley between
Montreal and Lake Ontario. Winter apples are the
most important crop in this section. The second region
lies in the southwestern part of the state and belongs
to the upper Hudson valley. Apples will grow readily
when attended, but they are seldom cared for. Greater
success is secured with small fruits, the growing of
which is greatly encouraged by the large annual immi-
gration of summer residents. The third district com-
prises the valley of the Connecticut. It is the least de-
veloped of the three, horticulturally. The reason for
this fact is not plain. Soil and climate are admirably
adapted to all sorts of fruits. Even peaches are suc-
cessfully grown in orchards. The few men who are
growing plums, cherries, strawberries, etc., are proving
every year that the Connecticut valley in Vermont is

naturally as much a fruit region as any other.
The apple crop offers the single semi-exception to

the statement that Vermont has no horticultural repu-
tation at home. There are a few commercial apple or-

chards in the Champlain valley which grow as fine

apples and yield as handsome cash profits as any or-

chards in America. Grand Isle county, made up of land
lying in Lake Champlain, has the principal reputation
for apples. The best orchards and the best orchard-
ists are found there; but Addison county ships about
double the quantity of apples.
The varieties of apples grown for market are princi-

pally Greening, Spy, Baldwin and Pameuse. Next to
these come Mcintosh, King, Ben Davis, Spitzenburgh,
Seek-no-further and Arctic. A few old orchards con-
tain many of the old-time favorites, such as Fall Har-
vey, Dutch Miguouue, Gilpin, Grimes Golden, and the
like. But such collections are few and uncherished.
The modern commercial varieties are the only ones in

repute.
Vermont has had some experience with the Russian

apples. In fact. Dr. T. H. Hoskins, of Newport, on the
northern boundary of the state, has been one of the most
famous experimenters with the Russian importations.
Nevertheless the Russian varieties have made small
impression on the pomology of the state.

Plums are grown just enoiigh to prove that they will

succeed admirably. Lombard, Green Gage, Bradshaw,
the Damsons and other old-fashioned sorts still retain
the preference of conservative Vermonters, though
other growers are planting chiefly of the Japanese va-
rieties, especially Burbank and Abundance. In the
northern and mountain towns only the Americana and
Nigra types are hardy enough; but even these are sel-

dom grown.
Among cherries Morello, Montmorency and Richmond

are favorites. Raspberries are mostly red, the black-
caps being seldom grown. Cuthbert is the leading
variety, though Sehaffer and Columbian are gaining
friends rapidly. Blackberries are not carefully grown
usually. Fine blueberries are picked fi'om the fields in

considerable quantities. Early varieties of grapes can
be ripened for home use. Concord, Worden, Moore
Early, Green Mountain and Delaware being leading
vai'ieties.
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2656. Outline of Vermont.

Truck gardening is practiced, of course, in the neigh-
borhood of all the principal cities; but it cannot be said
to be a well-managed business. Those crops which
grow in special perfection are beans, i>otatoes, peas,
tomatoes, salsify and parsnips. Those which cannot
be grown, or which are, as a rule, unsuccessful, are
melons, okra, sweet potatoes, turnips and Lima beans.
Special crops which are sometimes grown in quantities
for export are seed peas, white beans and onions.
On account of the long, cold winters and the short,

cloudy days of that season, greenhouses are operated at

a great disadvantage. The production of hothouse vege-
tables is, therefore, very small, and florists find it diffi-

cult to grow roses and lilies, or even violets and carna-
tions, at a profit.

The Vermont Horticultural Society was organized
Decembers, 1896. It is, therefore, a youug, though an
active and useful society. p_ ^^ Waugh.

VERNdNIA (after Wm. Vernon, an English botanist
who traveled in North America). Compdsifie. Iron-
weed. A genus of nearly 500 species of perennial herbs
or rarely shrubs, with alternate, pinnately veined leaves
and usually purple or rose flowers borne in the follow-
ing species in terminal cymes. The genus is widely
scattered about the world, but is possibly most plentiful
in South America. The following species are native of
the United States, and are hardy perennial herbs of at-

tractive appearance, with rather large heads of purple
flowers in terminal clusters in late summer or early
fall.

Heads not glomerate, several- to many-fid. : involucre
of dry or partly herbaceous, much-imbricared bracts:
corolla regularly 5-cleft into narrow lobes: akenes

mostly 10-costate, with a truncate
apex and a cartilaginous, callous
base • pappus double ( at least in
American species). Vernonias are
of easy culture in any good, rich
border, being easily propagated by
division.

A. Seads 50-70-flowered.

Arkans^na, DC. Stem 8-10 ft.

high: Ivs. linear-lanceolate, 4-12 in.

long, alternate-acuminate: peduncles
not branched: involucre green, the
filiform tips often reddish. Plains,
Mo., Kan. to Texas. July-Sept. B.
B. 3:302.

AA. Heads 15-iO-fld.

B. Lvs. narrowly linear,

c. Plant ahotit 1 ft. high.

Lindheimeri, Gray & Engelm.
Stem excessively leafy up to the in-
florescence: lvs. 13^-3 in. long by
1-2 lines wide, with revolute mar-
gins: fls. in a corvmbiform cvme.
July-Sept. Rocky liills, W. Texas.

cc. Plant 2-4 ft. high.

L^ttermani, Engelm. Stem fas-
tigiately and cymosely much
branched at the summit: lvs. 2-Ai

in. long, only 1 line wide, margins
not revolute: fl. -heads numerous,
% in. long, 10-14-fld. July-Sept.
Sandy soil, Arkansas.

BB. Lvs. not narrowly linear.

C. Bracts of involucre tipped with
slender awns.

Noveborac6nsis, Willd. Fig. 2657.
Stem 3-6 ft.: lvs. oblong to oblong-
lanceolate, 3-9 in. long: heads in an
open cyme : involucre commonly
brownish or dark purplish : fls.

rarely white, usually in moist soil.

July-Sept. B.B. 3:302. -The more
common species of the eastern
United States.

cc. Bracts not awned.
D. Plant tomentose.

Bdldwini, Torr. Stem 2-5 ft. high: lvs. lanceolate to
ovate-lanceolate, 4-8 in. long: bracts greenish acute or
acuminate, tips spreading or reflexed. Fls. earlier than
most species, in July and
August. Prairies, east- ^ ^ ^^,0^
ern Mo. to Tex. B.B. '' f ."' "'^A
3:302.

DD. Plant glciiroiis.

E. Lvs. thin.

altissima, Nutt. Stem
5-10 ft. hisrh: lvs. veinv
lanceolate or lanceolate-

oblong, 4-12 In. long :

bracts obtuse or merely
mucronate -tipped,
closely appressed. July-
Sept. Western Pa. to

HI., La. and Fla. B.B.
3:303.

E. Lvs. thickisJi.

fasciculata, M i c b x .

Stem 2-5 ft. high: lvs.

somewhat obscurely
veined, linear to oblong-
lanceolate, 3-6 in. long:
heads numerous and
crowded on the branches
of the cyme: bracts ob-

tuse or some of the upper mucronate-acute, closely ap-

pressed. July-Sept. Ohio and Ky. to the Dakotas and
south to Texas. B.B. 3:303. p. -w. Barclay.

2657. Isolated specimen clump
of Ironwee d— Vernonia
Noveboracensis.
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VERONICA (after St. Veronica). Scrophulari(icem.
SPEii:i>\vi>;Li>. The Speedwells are mostly herbs, with a
few oxoLic shrubs, best Unown by their usually long ra-

cemes of small blue flowers. About 200 species, mostly
in the northern hemisphere, a few species in the tropics

and soutliern hemisphere. In New Zeahmd they are a
dominant feature of the country. Phuits in cultivation

ai'e mostly hardy at the North, usually low-growing and
occasionally prostrate. Lvs. opposite, rarely verticillate

or alternate: lis. in axillary or terminal racemes and
bracted; calyx 4-5-parted; corolla usually blue, rarely

pink or white, wheel-shaped or salver-shaped, the
lateral lobes or the lowermost one commonly narrower
than the others; stamens 2, exserted, one on each side

of the upper lobe of the corolla; style entire, subcapi-
tate: capsule flattened, obtuse or notched at apex, 2-

furrowed: seeds few or many.
All are showy, free-flowering plants, used, except the

shrubs, as garden perennials or annuals, and are propa-
gated by seeds, the perennials also by division, the
shrubs by cuttings in spring or summer. They succeed
in any good garden soil in a sunny situation. The
lower-growing forms are good rock-plants ; the taller ai'e

adapted to the herbaceous border. The shrubby forms
are greenhouse plants or grown only in warmer parts of
the country, particularly California, where they are
everblooming, and where they do well along the coast
even in exposed places by the sea. The shrubby species
are mostly natives of New Zealand. They are well re-

viewed in The Garden 45, p. 506, and 28, p. 292. Some
of them have enjoyed a considerable popularity in Eng-
land, where they are generally seen in cool conserva-
tories, but they survive the winters outdoors in the
most favored parts of the British Isles. The first hy-
brid was raised in 1848 by Isaac Anderson-Henry (then
Isaac Anderson), a noted hybridizer. This gentleman
continued his experiments for several years, using V.
speciosa, salleifolia and elliptica. His work was con-
tinued by others, and most of the hybrid Veronicas of
to-day have the parentage above indicated, with the
blood of K. speciosa generally much in evidence. If a
collective name for Veronica hybrids is desired, V. sjje-

ciosa var. hyhrida is the best name for the whole group.
Unfortunately all these hybrids are unfit for general
cultivation out-of-doors in northern climes, but a hardier
race will probably be secured by using V. Traversii and
its allies, which have been introduced more recently.
Some of these are V. Colensoi, Hakaiensis, aitomala,
monticoht and ??iH(e?ou7es,— all unknown to the Ameri-
can trade. A third and infill hardier group of the New
Zealand Speedwells is the truly alpine group known as

Whipcord Veronicas. These should be quite hardy in

northern rockeries. They are unknown in America now.
The best of the group is said to be V. cupressoides,
var. variahilis, known to English trade as V. sali-

comoides. Others in cultivation are V. Hectori, Arm-
strongi and lycojjodioides.

Veronica was monographed by Bentham in Latin in
DC. Prod. 10:458-491 (1846), 158 species being then
known. An excellent account of cultivated Veronicas is

found in Vilmorin's Bluraengartnerei.

alba, 12. 18. gentianoides, 12. Purple Queen, 4.

alpina, 11. Hendersoni, 4. repens. 13.

alpestris, 9. Hulkeana, 1. rosea, 17, 18.

mnethysthia, 16. imperialis, 4. salleifolia. 5.

Andersonii,4, incana, 14. serpyllifolia, 9.

Austriaca, 25. Japoniea. 10. speciosa, 4.

Buxbaumii. 7. longit'olia. 17. spieata, 18.

Candida, 14. maeroearpa, 6. spuria, 16.

Chamoidrys, 23. Diontana, 20. subsessilis, 17,

circjeoides. 19. ofScinalis, 21. Syi-iaca, 8.

crenulata, 17. panicjilata, 16. Teiicrium, 24.

dc'cussata, 3. peetinata, 22. Traversii, 2.

elegans, 16. pinnata, 15. villosa, 17.

elliptica, 3. prostrata, 24. Virginiea, 10.

foliis variegatis, 12.

A. Plants shriihhy, all from New
Zealand and all ivitJi opp osite

leaves; \lender in the North
B. Margin of lvs. coarsely serrate.. 1. Hulkeana

BB. Margin of lvs. entire.

c. Pairs of lvs. crowded.
D. Racemes subterminal.

.

2. Traversii

DD. Macemes axillary 3. elliptica

cc. Pairs of lvs. rather di.'itant 4. speciosa
D. Height S-6 ft.: lvs. 1-1% in-

ivide.

i_)D. Height 10-15 ff. or more: lvs.

4-S lines wide.
E. Capsule scarcely tivice as

long as ca lyx 5. salicifolia

EE. Capsule about three times
as long as calyx 6. maeroearpa

AA. Plants hardy herbs.
B. Duration annual.

c. Height a foot or less: fls. blue.
D. Hacemes axillary 7. Buxbaumii

DD. Racemes terminal 8. Syriaca
cc. Height 2-4 ft.: fls. whitish 9. serpyllifolia

BB. Duration perennial.
c. Lvs. in whorls of 4-7: corolla

salver-shaped, tube longer
than limb 10. Virginiea

cc. Lvs. usually opposite, occa-
sionally alternate.

D. Racemes terminal.
E. Habit creeping: plants

3-12 in. high.
p. Capsule oblong 11. alpina

FP. Capsule roundish or
broader than long.

G. Apex of c a J) s rile
slightly notched 12. gentianoides

GG, Apex of capsule deeply
notched 13. repens

EE. Habit upright: plants
stronger growi^ig and

taller.

F. Foliage and stem white-
woolly 14, incana

FF. Foliage nearly glabrous:
lvs. large, dentate.

G. Loiver lvs. pinnatisect. 1^. pinnata
GG. Lower lvs. merely ser-

rate or crenate.

H. Racemes panicled. .10. spuria
HH. Racemes solitary or

feiv.

I. Lvs. lanceolate ...17. longiiolia
II. Lvs. ovate-oblong.. IS. spieata

DD. Racemes axillary.
E, Habit low and creeping.

F. Lvs. narroiv 19. cireaeoides

pp. Lvs. broader.
G. The racemes few-fid.. .2Q. montana

GG. The racemes many-fid.
H. Fls. pale blue,

rarely pink 21. officinalis

HH. Fls. deep blue, white
center 22. peetinata

EE. Habit taller, more upright.
p. Calyx 4-parted 23. Chamaedrys

pp. Calyx 5-parted.
G. Lvs. more or less den-

tate 24. Teucrium
GG. Lvs. deeply pinnati fid. 20. Austriaca

1. Hulke&na, F. Mueller. Showy lilac-fld. species,
readily distinguished by its serrate lvs. and terminal
racemes. Slender, erect, sparingly leafy, straggling
shrub, 1-3 ft. high, with branching stems: lvs. 1-1>2

in. long, in sparse pairs, ovate or oblong, obtuse or
acute, coarsely serrate, smooth, leathery: raceme slen-

der, terminal, branching, spreading, 4-10 in. long: fls.

sessile, lilac: capsule small, longer than broad, twice
exceeding the sepals. Summer. Mts. and rocky places,

New Zealand. B.M. 5484.

2. Tr^Lversii, Hook, f. White-flowered shrub about 2-3

ft., of special interest as being hardy in Ireland and
parts of England. A smooth, much-branched shrub:
lvs. linear or linear-oblong, entire, smooth, opposite,
sessile, thick, %-l in, long, numerous: racemes axil-

lary, large: fls. many, small, white or mauve: capsule
acute, 3-4 times exceeding the calj^s. All summer.
New Zealand. B.M, 6390. Gn. 32, p. 217,

121



1920 VERONICA VERONICA

3. elliptica, Forst. ( K. dec-ussclta, Soland. )• Remark-
able for its wbite fls., which are large for the genus,

%-% in. across. Small or tree-like: Ivs. oval or oblong-

elliptic : racemes axillary, few-fld. : fls. white or flesh-

colored. New Zealand and antarctic regions. B.M.
242. J.H. III. 35:225.—Not advertised in America now.

4. specidsa, R. Cnnn. A half-hardy bushy branching
shrub, 3-6 ft. high. Stout and very smooth, the branches
angled: Ivs. obovate - oblong, subsessile, thick and
smooth, 2-3 in. long : racemes axillary, densely fld.

:

fls. blue to violet, with rose, red or white varieties:

capsule exceeding calyx. Banks of streams, New Zea-

land. B.M. 4057. R.H. 1844:60. Andersonii, Lindl. &
Paxt. ( V. Hendersonii, Hort.), a hybrid of V. salic-

ifolia and speciosa, is a summer bedding plant and also

a greenhouse subject. It grows 18 in. high: Ivs. oblong,

sessile, entire, th'ickish : racemes axillary : fls. bluish

violet. P. S. 5:658. Fig. 2G58.

Var. imperious, Boncharlat (V. imperiillls, Hort.),

has large, dense spikes of " amaranth-red " or crimson-
purple flowers. F.S. 22:2317. The excellent "Veronica
Purple Queen" is alleged to be a hybrid of K. Traversii

and ('. Hendersonii and to have violet-blue fls. with a

white center. The handsome plate Gn. 45:966 shows no
trace of V. Traversii nor of white center. The plant is

close to V. speciosa. In some catalogues F. Hender-
sonii and V. subsessiUs are said to be synonymous, but
this is a gross error.

5. salicifolia, Forst. Strong, half-hardy, glabrous
shrub with flattened branchlets, approaching a tree

in size and habit: Ivs. lanceolate, siibsessile, entire,

smooth, 2-3 in. long, pointed: racemes axillary, densely
fld.: fls. bluish to white, large, pedicelled: capsules
large, longer than broad, pointed, exceeding the sepals.

New Zealand, where it is a graceful tree 10-15 ft. high.
Gn. 26, p. 107; 28, p. 293; 34, p. 349.

6. macrocirpa, Vahl. Young branches glabrous : Ivs.

sessile, lanceolate, entire, acute, smooth: racemes
densely fld.: fls. bluish to white: capsule ovate-oblong,
thrice exceeding the calyx. With habit and Ivs. of V.

salicifolia. Mts., New Zealand.

2658. Veronica Andersonii (X /a). Xo. 4.

7. Biixbaumii, Tenore. Prostrate annual, with elon-

gated slender pubescent stems, the lower branching
and often rooting: Ivs. ovate, subcordate, coarsely

crenate-serrate, pubescent, shortly petioled, % in. long,

the lower opposite, the upper alternate and similar:

racemes axillary: fls. small, blue, scattering, on long
pedicels, of long duration: capsule broader than long,

very widely notched, exceeded by the sepals. April-
Sept. Fields, middle and S. Europe, Asia and natural-

ized in N. Amer. F. 1846, p. 112.

8. Syriaoa, Roera. & Schult. Ascending, diffusely
branched pubescent herb, 6-12 in. high: Ivs. ovate or
ovate - lanceolate, incised or dentate, smooth; lower
petiolate, upper subsessile, J^ in. long: raceme termi-
nal, slender, 4-6 in. long: fls. blue, with thread-like
pedicels % in. long: capsule broader than long, notched
two-thirds of its length, exceeding the sepals. June.
S. W. Asia. R.H. 189>, p. 311.

9. serpyllifdlia, Linn. {V. alpistris, Hort.). Thyme-
LE.iVED Speedwell. St. Paul's Speedwell. Slender,
ascending, nearly smooth plant, growing irregularly in
clumps 2—4 ft. high, the base prostrate and rooting:
Ivs. ovate or oblong, crenate, %-% in. long, smooth,
variable: racemes loose, with conspicuous bracts; fls.

pediceled, whitish or pale blue with deeper stripes:
capsule wider than long, obtusely notched, exceeding
or equal to the sepals. May-July. Roadsides and fields,

Asia, Eu., N. Afr., N. and S. Amer.

10. Virglnica, Linn. (Leptdndra Firginica, Nutt. ).

Gkeat Virginian Speedwell. Culver's Root. Erect,
simple, somewhat pubescent herb 2-6 ft. tall: Ivs. in

Avhorls of 4-6, lanceolate, 2-4 in. long, smooth above,
pubescent below, acutely serrate, short-petioled: ra-

cemes terminal, erect, long, dense : fls. many, white or
pale blue, short-pediceled: capsules longer than broad,
pointed, twice exceeding the calyx. Aug.-Sept. East-
ern states. — Free-growing herb. Likes rich soil and
much sun. While stiff and coarse, it is bold and stately.

Var. Jap6mca. Of similar character but a month
earlier. Japan.

11. alpina, Linn. A slender, delicate plant growing
from a creeping stock, branching at the base, becoming
ascending or upright, the flower-stems often solitary,

2-6 in. high: Ivs. opposite, occasionally alternate, sub-
sessile, elliptic or oblong, entire or dentate, about yi-1
in. long, of varying size, the lowest small, orbicular: ra-

ceme short, spiciform, dense: fls. small, blue or violet:

capsule % in. long, oblong, longer than broad, hairy,
exceeding the calyx. Mts. of Eu., middle and N. Asia
and alpine and arctic regions in America. B.M.2975.

—

Adapted to the rock-garden. Blackens when dried.

12. gentianoides, Vahl. Gentian-leaved Speedwell.
Erect, slender, tufted species 6-24 in. high, according
to soil and position, from creeping roots and leafy stems
below broadening above into a spicate raceme: Ivs. obo-
vate or oblong, some lanceolate or linear, thickish en-
tire or small crenate, smooth, 1^2-3 in. long; root-lvs.

more or less in rosettes; upper Ivs. bract-like, smaller
and narrower: raceme elongated, leafy, many -fld.,

hairy: fls. pale blue, with darker streaks on long pedi-

cels; capsule nearlv round, slightlv notched, exceeding
the calyx. Wet alp'ine fields, S. E." Eu. B.M. 1002.-A
hardy species in any soil or location, shade-enduring
though not necessarily shade-loving, blooming early.

Prop, by division. Forms a mat and makes a good
ground cover for bare spots in midsummer. Also a
valuable border plant. One of the earliest. Var. idliis

varieg^tis is a dwarf form with variegated Ivs. used in

formal bedding. Another variety has longer flower-

stems and larger fls. which are light lavender. Var.
41ba has white flowers.

13. rSpens, DC. Creeping Speedwell. Prostrate,

slender, compact plant growing in dense masses : Ivs.

H-yi in. long, ovate, .slightly crenate, shining green
and moss-like: racemes slender, few-fld.: fls. nearly
white, with a trace of blue: capsules broader than long,

deeply notched, exceeding the sepals. May. Forests of

Corsica. Hardy in Mass. — Grows in the sun. Will cover
the ground where grass does not grow, forming a sod in

a short time. Prefers moist corners but thrives on a

moderately dry soil.

14. incd.na, Linn. ( V. Candida, Hort.). Hoary Speed-
well. Strong, upright or ascending, white-woolly
plant 12-18 in. high, with many sterile matted branches
and fewer fertile erect branches: Ivs. opposite, acute,

lower oblong, upper lanceolate, 1-3 in. long, white-to-

mentose: racemes erect, numerous, 3-0 in. long: fls.

many, blue, short-pediceled: capsule longer than broad,

thick, exceeding the woolly calyx. July-Sept. Fields

.and mountain regions. N. Asia, and southwestern
Eu. — Resembles r. spicata in habit. Has a good
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appearance both in and out of bloom. Useful in the

rockery, border or geometrical garden.

15. pinnita, Linn. Strong, upright plant 2-3 ft. high,
glabrous or pubescent; Ivs. sparse or somewhat clus-

tered, finely cut, the lower pinnate with spreading seg-
ments, the upper pinnatifid, thickish, shining, smooth:
racemes slender, many-fid., elongated: fls. blue. June,
July. Open mountain lauds, Russia.

16. sp"&ria, Liuu. ( V. jyaniculcita, Linn. V. awetliys-
iina, Willd.). Bastard Speedwell. Upright, slender,
densely pubescent species 2 ft. high: Ivs. mostly oppo-
site or ternate, 1 in. long, linear, acute, serrate-crenate
toward the apex, entire below, smooth, narrowed at the
base, thickish: racemes numerous, panicled, long,
densely many-fld.: fls. blue, pediceled: capsule nearly
round, thick, exceeding the sepals. May, June. Woods,
southeastern Eu. and southern Russian Asia. — Becomes
weedy late in the season. Var. ^legans, Voss. Lvs.
pubescent on both sides: habit much branched and
more slender than the type. A form with variegated
lvs. and flesh-colored fls. is known to the trade as V.
elerjaits carnea variegata.

17. longifolia, Linn. Strong, leafy, upright, densely
growing species 2% ft. high, with usually a smooth
stem: lvs. lanceolate or oblong-acuminate, sharply ser-

rate, lower opposite, upper more or less vertieillate,

pubescent below, very acute, 23^-4 in. long: racemes
long, erect, spiciform, dense: fls. lilac, numerous:
capsules longer than broad, notched, a little exceeding
the linear sepals or sometimes exceeded by them. Be-
comes black in drying. July-Sept. Wet fields, middle
and eastern Eu. and northei'n Asia.— i\luch cultivated
and hybridized. Has several varieties. A fine border
plant and the most common species, growing and flow-
ering freely in any good soil. Var. subsessilis, Miq.
Fig. 2659. More erect, compact and robust than the
type, 2-3 ft. high, growing in clumps with numerous
side branches and of a good habit: lvs. 2-4 in. long, ac-
cording to the richness of the soil: spikes longer and
fls. larger than of the type and of an intense lustrous
blue. Aug.-Oct. Japan. B.M. 6407. R.H. 1881:270. G.C-
IL 16:788. A good border plant and considered the best
Speedwell. Best in deep, rich soil in an open position.

Var. rdsea, Hort. [V. rosea, Hort.), a probable va-
riety with pink fis., 2 ft. high and much branched.
Hardy in Mass. Prop, by division and cuttings.
Var. villdsa {V. villdsay Schrad. V. crenulnia,

Hoffra.). A Siberian form with narrower lvs. than the
type and large blue fis. Lvs. serrate or doubly notched
or incised.

18. spicata, Linn. Ascending or erect, slender stems
2-4 ft. high, growing from a shortly creeping, almost
woody rootstock: lvs. lanceolate, lance-oblong or the
lower ovate, opposite or vertieillate, crenate, downy,
lK-2 in. long, thick: racemes long, upright, densely
many-fld.: fis. pediceled, clear blue or sometimes pale
pink; stamens very long, purple: capsule longer than
broad, notched, thick, exceeding the broad hairy sepals.
June-Aug. Hilly pastures, Eu. and N. Asia.— Thrives
in an open soil away from shade. Regarded as one of
the better border Speedwells. Var. dlba has white fls.

Var. rosea, Hort., has showy pink fls. in early autumn.
19. circeeoides, G. Don. Low, trailingperennial, grow-

ing in a dense mass: lvs. lanceolate, crenate toward the
apex, small, dark green, numerous: racemes many,
6 in. high: fls. small, dark blue. May, June. Switzer-
land.— Rare. Considered one of the best. Valuable as
a ground cover, as a rock plant or at the front of a her-
baceous border.

20. montana, Linn. Mountain Speedwell. Slender,
trailing, hairy plant, 12-18 in. long, rooting from the
stem : lvs. ovate, petioled, coarsely crenate, hairy,
sparse: racemes slender, few-fld., on long pedicels:
capsule large, broader than long, slightly notched, ex-
ceeding the hairy sepals. May, June. Moist woods,
temperate Europe.

21. officina,lis, Linn. Cojimon Speedwell. Fluellen.
Ground-Hele. Prostrate, leafy native with a pubescent
stem rooting at the nodes, slender, 6-18 in. long: lvs.

elliptic, oblong or broadly oblong, 3^-1 in. long, hairy,
serrate at base, evergreen, retaining color where most

exposed: racemes slender, densely many-fld.: fls. pale
blue, rarely pink, sessile: capsule broader than long,
wedge-shaped, broadly notched, hairy, exceeding the
hairy sepals. May-July. Forests and mountains of
Eu. and N. Amer.— Grows under trees and in shade
where no grass will grow, covering the ground with a
permanent sod. Spreads rapidly and is easily grown.
Prop, by cuttings.

22. pectinata, Linn. Scalloped-leaved Speedwell.
Prostrate, white-pubescent, hairy, spreading plant root-
ing at the nodes, the ascending branches producing
single elongated racemes: lvs. obovate or oblong-linear,
sometimes pinnatifid, crenate, narrow at the base, ses-

2659. Veronica longifolia, var. subsessilis (X M).

sile, pubescent, % in. long: racemes elongated, many-
fld.: lower bracts like lvs.: fls. deep blue with a white
center: capsule large, longer than broad, notched, pu-
bescent, thick, exceeding the sepals. May, June. Dry,
shady hills. Asia Minor. — Suitable to dry spots in a
rock-garden. Grows in almost any soil and position.

23. Chamaedrys, Linn. Angel's Eyes. Bird's Eyes.
Germander Speedwell. Slender, compact, pubescent
species 12-18 in. high, densely ascending from a creep-
ing base: lvs. broadly ovate, sometimes narrower, sub-
sessile, crenate or incised, rounded or cordate at base,
hairy, thick. IH in. long- racemes 3-6 in. long: fls.

large, blue, long-pediceled: capsule longer than broad,
widely notched, exceeded by the sepals. May. June.
Woods and roadsides, N. and mid-Europe and Canaries.
Adventive in this country.—A good border plant.

2-1. Teticrium, Linn. Hungarian Speedwell. Saw-
leaved Speedwell. Stems produced from rhizomes,
the sterile prostrate, the floral ascending or erect, white-
pubescent, 1 ft. high: lvs. lanceolate or oblong, crenate,

sometimes somewhat pinnate, sessile: racemes several,
elongated: fis. large, blue, numerous: capsule longer
than broad, slightly notched, thick, exceeding the se-

pals. June. Middle and S. Eu. and Middle Asia. — F.
prostrdfa, Linn., formerly considered a separate spe-
cies by reason of its narrow lvs. and prostrate sterile

stems, is connected with V. Teucrium by intermedi-
ate forms. V. prostrata is still used in the trade for a
plant with light blue fis. B.M. 3683 { V. prostrata. var.

satureicefolia).
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25. Austriaca, Linn. Strong, upright perennial 18-24
in. hi^b, with woolly stems: Ivs. mostly deeply pinnati-

fid, rarely entire or dentate, 2-3 in. long, linear to ovate,
the lobes linear or suboblong, narrow at the base: ra-

cemes elongated, loosely inany-fld., spreading: fls. large,

blue: capsule longer than broad, slightly acutely
notched, exceeded by the calyx. S. E. Eu. and Asia
Minor. —A border plant.

The following trade names eanuot be accounted for by the
writer: V. marmorata.— V. rupcstris of the American trade is

apparently not V.i'upestris of the botanists. This name was first

used by Salisbury in 1796 and is a synonym of V. frutieulosa,
a plant with terminal racemes. V. rupestris of the trade has
axillary, many-fld, racemes. It is a low plant with woody hori-
zontal stem and erect flowering branches 4 or 5 in. high with
strict racemes of purplish fls. borne in June and a 4-parted ca-

lyx. The capsule is obeordate. This plant has been offered by
Rochester nurserymen ever since 1894 and was oult. at Harvard
Botanic Garden as far back as 1883. Lvs. narrowly oblong, en-
tire or serrate, M~l in. long; calyx segments strongly unequal:
pedicels longer than calyx: stem piibescent: lvs. sparsely cili-

ate, short-petioled.— F. scabruiacula, John Saul.
—

"T. stevice-

folia, John SaiiL— T. verhenacea, a name unknown to Kew
authorities in 1901, has been offered by Rochester nurserymen
since 1894. Lvs. short-stalked, narrowly elliptic, serrate in
upper half: racemes lateral. j^_ Phelps Wyjian.

VERSCHAFFfiLTIA (Ambroise Verschafeelt, 1825-
1886. distinguished Belgian horticulturist ; founded
L'lUustratiou Horticole at Ghent in 1854 and intro-

duced many choice plants, particularly palms and other
foliage plants) . Palmcicece. A genus of only 1 species,
from the Seychelles, allied to Dypsis but the former is

armed and the latter not. The two genera are alike in
having 6 staraeus and a ruminate albumen, but in Ver-
sehaffeltia the ovary is 1-loculed, while in Dypsis it is

3-Ioculed.
Verschaffeltia is a tall palm, spinose throughout or at

length spineless, the slender ringed trunks arising
from epigeous roots: lvs. terminal, recurved; blade ob-
long or cuneate-obovate, bifid, plicate -nerved, usually
laciniate nearly to the rachis; segments incised; mid-
rib and nerves strong, scaly; petiole half -cylindrical;
sheath long, scaly, deeply split: spadix 3-6 feet long,
paniculately branched, long-peduncled, recurved, scaly,

its rachis long, and branches and branchlets spreading,
slender: spathes 2 or 3, long, sheathing, the lower per-
sistent, the upper deciduous: fls. very small: fr. glo-

bose, smooth, 1 in. long.

spI6ndida, H. Wendl. Caudex 80 ft. high, 6-12 in. in

diam., very spiny when young, with many aerial roots:
lvs. 5-8 ft. long

;
petiole G-12 in. long, pale green;

sheath 2^-3^ ft. long, white-granular; blade cuneate
obovate, bright green, 4-7 ft. long, 3-5 ft. wide, bifid,

deeply incised on the edges. I. H. 12:430; 43:31. P.R.
2:483. R.H. 1869, p. 148.

y. melanochcetes , H. Wendl. See Roscheria.

VETCH, CROWN.
a I us.

CoroniUa. Vetch, Milk, Astrag-

W. M.

VERVAIN. Verbena.

VESICARIA (Latin, bladder ; referring to the shape
of the pods). Oruciferce. About 20 species of widely
scattered herbs with racemes of large, rarely small, yel-
low or purple flowers of various forms. Sepals equal
at the base or laterally subsaccate; silique globose or
inflated, many-seeded, and with a slender style: lvs.

entire, wavy or pinnately cut. The genus has small
horticultural standing, but some of the hardy peren-
nials are said to be well adapted for rockwork and of
easy culture. Some are like wall flowers; others re-

semble alyssum. Both seeds and plants of V. simiata
are ofi'ered by American dealers, but the plant is imper-
fectly known. DeCandolle says it is an annual or bien-
nial, while Koch says it is perennial or subshrubby.
In the American trade it is considered an early-flower-
ing yellow annual, about 1 ft. high, blooming in May
and June.

sinuata, Poir. Lvs. softly tomentose, oblong-lanceo-
late, narrowed toward the base, sinuate-dentate or sub-
entire. Spain. — According to DeCandolle the petals
finally become whitish. -^ ]yj^

VETCH. See Vicia.

VilTRIS. See Salix.

VIBIJRNUM (the ancient Latin name). Caprifolid-
cece. Ornamental, deciduous or evergreen shrubs,
rarely small trees with opposite, petioled and entire,
dentate or lobed lvs. and with white fls. in showy
cymes, followed by decorative red or blackish berry-like
fruits. The Viburnums rank among our most valuable
ornamental shrubs. Besides showy flowers and decora-
tive fruits they possess handsome foliage which mostly
assumes a bright fall coloring. The plants are of good
compact habit. Most of the deciduous species are hardy
north, but V, macrocepliahan , var. sterile and V. ohova-
tnm are tender; also V. tomentnsum, Wriglitii, phleho-
triclnim, cotinifolium, mtduni and dilatatum are not
quite hardy farther north than New England. Of the
evergreen species V. Japoniciim is the hardiest and
stands some degrees of frost. The Viburnums are well
suited for borders of shrubberies or planting along
roads, and the more showy ones are handsome as single
specimens on the lawn. They are mostly medium-sized
slirnbs, .5-10 ft. high, but Viburnum. Lentago, prunifo-
lium and rufidnhim sometimes grow into small trees,
30 ft. high, while V. acerifolium hardly reaches 5 ft.

The most decorative in fruit are V, Opnlus, dilatatwrn
and Wricjhtii, with scarlet or red berries which remain
a long time on the branches. Besides the Snowball
forms, V. dilatatumf tomeriiosum, Sieholdi

,
prunifoliwm

,

rufidulnmf molle and deafaium are very handsome in
bloom. Varieties with all the flowers of the cj'mes ster-
ile and enlarged are known in the case of Opulns, fo-

vieniosuni and niacroeephalum, the Common, the Japa-
nese and the Chinese Snowballs. The foliage of most
species turns purple or red in fall, that of ('. Opnlus
and acerifolium being especially brilliant. T. dilata-
tum and pJilebotrichum assume a dull j'ellow color. 7^
macrocephalutn and Sieboldi keep the bright green of
their foliage until late in autumn. The Viburnums are
not very particular as to soil and position, but most of
them prefer a rather moist and sunny situation. Some,
as V. acerifolium, Lantana, dilatatum, Tinus, pubes-
cens and prunifoHum, grow well in drier places, while
V. alnifolium and pauciflorum require shade and a po-
rous soil of constant moisture. V. acerifolium does well
under the shade of trees in rocky and rather dry soil.

V. Tiuus is often grown in pots and thrives in any
good loamy and sandy soil. With a little heat it may be
forced into bloom at any time in the winter; if not in-

tended for forcing, it requires during the winter a tem-
perature only a little above the freezing point and even
an occasional slight frost will not hurt it. The Common
and the Japanese Snowball are also sometimes forced
and require the same treatment in forcing as other
hardy shrubs.
Prop, by seeds sown in fall or stratified; also by

greenwood cuttings under glass, especially K. lomento-
sum,macrocepliaJum, moUCj cassinoides and the ever-
green species; V. denfatum and Opulus grow readily
from hardwood cuttings and all species can be increased

2660. A layer of Viburnum Opulus, the Common
Snowball.

by layers (Fig. 2660); grafting is also sometimes prac-
ticed -and r. Opulus, dentatum and Lantana are used
as stock.
About 100 species in N. and C. America and in the

Old World from Europe and N. Africa to E. Asia, dis-

tributed as far south as Java. Shrubs or sometimes
small trees, with opposite stipnlate or exstipulate lvs.

;

fls. small in terminal paniculate or mostly umbel-like



VIBURNUM VIBURNUM 1923

cymes; calyx with !> minute teeth ; corolla rotate or
ciimpanuUite, rarely tubular; stamens 5: ovary usually
1-Ioculed: fr. a drupe with a one-seeded, usually com-
pressed stone. In several species the marginal tls. of

the cymes are sterile and radiant; such are T. macro-
cephaltttn, fomentosum, Opulus, Sargenti and alnifo-

linm, and of the three first named garden forms are
known with all fis. sterile and enlarged.

Alfred Rehder.

2661. Viburnum Sicboldi (X K)-

The familiar Snowball of delightful memory seems to

be doomed. It is too much trouble to try to keep off the
aphids. Fortunately its place can be taken by a Japa-
nese species that is even more satisfactory. Fig. 2tiG3.

The berries of the Japanese species, V. tomentostwi^ are
a brilliant scarlet, changing to black. The foliage of this

Snowball is also remarkably beautiful. The leaves are
olive-green with brownish purple or bronzy margins,
and their plicate character makes them very distinct
and attractive. The bush is entirely free from insect
pests. . The single and double forms of the Japanese
species differ in the same way that is shown in Figs.
2 )64 and 2666. Unfortunately they have been confused
in many nurseries, and only the trained eye can tell

them apart in the nursery row. The double or Snow-
ball type is, of course, the one destined to the greater
popularity, though the single form is a shrub of great
value, especially for large estates and parks. The doti-

ble form is known to nurseries as Vihurninn j)Ti<^<^thim,

btit its proper name is V. tomentosnm, yclv. plicaivm.
While it is hardy in New England, it is not a shrub that
can be transplanted as easily as many other species.
Hence it should be transplanted every second year in
the nursery until it is sold. The double form may be
propagated by cuttings of half-ripened wood in close
frames, or by layers, which in some soils would better
remain two years. French nurserymen propagate It by
layering. The layers seem to suffer from winter and,
to be on the safe side, it is best to cover them well with
moss or leaves when the ground is somewhat frozen, so
that the frost may be kept in until spring. The clusters
are about as big as oranges and ptire white. They are
in great demand for Decoration Day in New York.
The single form, unlike the double, is easily trans-

planted. It is also readily propagated by layers or cut-
tings. Both kinds are hardy in the North and make
compact bushes G-8 ft. high.

J. W. Adajis and W. M.

INDEX.

acerifoliiim, 26. lantanoi.des . i:i, I'i.

nliiit'olium, V,i. latifuli.iiiu, 1, 5.

Americaimtii, 28. laiirilulium, 4.

Angitcum, 7. Laitrustinus, 4.

atigustifoliuin, 7. Lentago, 9.

Awabuctl, 3. lu(Mduin,4.
Aivafuki, 3. mafroeeplnilum, 12.

cussinoides, 8. inacrophyllxmi, 17.

Claytoni, 7. molle, 22.

cotinifolhim, 15. 'iiiuUratii/m, 15.

euspidatum, 16. ruiuuin, 28.

Demetrionis, 23 . Ncpalense, 22.

dentatum, 21. nitidum, 7.

dilatutum, IS. nudum, 7.

edule, 28. obovatum, 6.

erosum, 25. odoratissimiim, 3.

ferrugineum, 10. opuloides, 28.

Fortuiiei, 12. Opulus, 28.
Froebeli, 4. Oxycoccus, 28.

grandiflorum, 4, parvifoliuin, 16.

Hanceanum, 22 and paueiflorum, 27.

suppl. list. phlebotrichuni, 20.

hirtum. 4. pirifolium, 9, 11.

-Taponifum, 1,16,17. plenum, 16.

Ketelc.'vi, 12. plicatum, 16.

l(Vi-'i</afuin, a, 21. prmiifolium. 9, 10,

Lantaua, 14. 11.

A. Lvs. penninerved, not lobed.
B, Cymes panic alats, broadly

pyramidal or semi-globose.
C. Foliage deciduoits 1

cc. Foliage evergreen.
D. Corolla ivlth cylindrical

tube 2

DD. Corolla r tate -campanu-
lafe 3

BB. Cymes nmbel-llke, flat {ex-

cept in the Snotvhall forms.
See iVos. IS, 16, 28.)

c. Secondary veins curving and
anastotnosing before reach-
ing the margin: margin
entire or finely serrate.

D. Foliage persistent, entire.

E. Branches and lvs. gla-
brous or slightly pu-
bescent 4

EE. Branches and lvs. hir-
sute 5

DD. Foliage deciduous.
E. Branches and lvs. gla-

brous or ferrugin-
eously sctirfy.

F. £rvs. entire or slightly
^indtilate-dentate.

G. Cymes sessile: lvs.

small 6

GG. Cymes peduncled .. . 7

8,

FP. IJvs. finely and
sharply serrate

:

cymes sessile^ sub-
tended by the upper
leaves.

G. Petioles mostly ivith

tvavy, rather broad
margin 9.

GG. Petioles without or
with nar7-ow, not
wavy margin.

H. Winter-buds and
petioles rusty

-

pubescent 10,

HH. Winter-buds and
petioles not
r^tsty-pubescent. 11.

EE. Branches and lvs. stel-

late 2Jubescent: xvinter-

buds naked 12,

cc. Secondary veins prominent,
endiiig in the points of the
teeth.

D. W'uter-buds naked: lvs.

with usually numeroiis
small teeth.

pubeseen.s, 24.

purpureuin, 4.

pyrifolium, [), 11.

reticuiatuixi, 1.

rigidum, 5.

rosaccu'tn, 28.

rosemii, 28.

rotiiiidifolium, 16.

i-ufidulum, 10.

ritfo-tomjentosum ,10.

rugosum, 5, 14.

Sandankwa, 2.

Sargentii, 29.

scabrelhmi, 22.

Sieboldi. 1, 17.

souamaiuiH., 8.

sterile. 28.

strictuin, 4, 5.

suspensum, 2.

Tinus, 4.

tomentosum. 16.

trilobii'in, 28.

variegatunt, 4.

Yetteri, 9.

virgatum, 4.

Wrightii, 19.

Sieboldi

Sandankwa

odoratissimum

Tinus

rigidum

obovatum
nudum
cassinoides

Lentago

rufidulum

prunifolium

macrocephalum
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E. Cymes with the margi-
nal fls. sterile and
enlarged 13. aInifoUum

EE. Cymes with all the fls.

fertile.

P. Says of cymes ^csu-

ally 7: cymes flat..li. Lantana
FF. Hays of cymes usiially

5: cymes somewhat
convex 15. cotinifolium

DD. Winter-buds protected hy
scales : teeth rather
coarse, usually less than
25 on each side.

E. Petioles without stipules.

F. Cymes ivith the ynargi-
nal fls. sterile and
enlarged 16. tomentosum

FP. Cymes with all fls.

fertile and alihe.

a. Fr.red: Ivs. rounded
or broadly cuneate
at the base.

H. Foliage evergreen,
glabrous 17. Japonicum

HH. Foliage deciduous.
I. Petiole }i-% in.

long: fls. al-

most sessile.

K. Irvs. pubescent
on both sides .18. dilatatum

KK. lyvs.almost gla-
brous 19. Wriglitii

II. Petioles H-K in.

long: fls. pedi-
celed, ivith
purple caiy:r.. 20. phlebotrichum

GG. Fr. bluish black:
Ivs. cordate or
rounded at the

base.

H. Branches and Ivs.

glabrous 21. dentatum
HH. Branches and Ivs.

boieath jiubes-

cent 22. moUe
EE. Petioles with stipules,

sometime s rather
small and caducous.

F. L-vs. I ng-p etioled:
blades to 3% i»
broad 23. Demetrionis

PF. Z/vs. short-pet ioled:
blades to 1% i n.

broad.
G. Cymes short-pedun-

cled, dense 2i. pubescens
GG. Cymes long-pedun-

cled, loose 25. erosum
AA. Ia<s. palmately S-S-nerved, «S7(-

ally S-lolied, slender-petioled.

B. Fls. all perfect.

c. Sabit strictly upright: fr.

purplish black 26. acerifolium

CO. Habit straggling: fr.scarlet.27. pauciSlorum
BB. Marginal fls. sterile, radiant.28. Opulus

29. Sargentii

1. Sieboldi, Miq. Fig. 2601. Deciduous shrub, attain-

ing 10 ft., with stout branches, pubescent "wlien young:
Ivs. oval to oblong-obovate, coarsely crenate-serrate ex-

cept toward the base, acute, dark green and shining
above, paler and stellate-pubescent beneath, 3-0 in.

long : fls. white, rotate-campanulate, in panicles 25^-4

in. broad : fr. oblong, changing from pink to bluish
black. May, June. Japan. G.P. 2:559.—Hardy shrub of

vigorous growth with handsome dark green foliage,

large for the genus, exhaling a disagreeable odor when
bruised. The fruits drop soon after ripening. It is

known in some nurseries as V. Japonicum , V. lafi-

folium or V. flaponicuni latifolium. Var. reticul&tum,
Rehd. ( V. reticulatum , Hort.). Smaller in every part:

Ivs. of lighter green, less pubescent: half-hardy. Var.
variegatum, Hort. Lvs. variegated with white.

2. Sandankwa, Hassk. {V. SHSpinsum,'&or\,.). Ever-
green shrub, attaining 6 ft., with slender warty
branches: lvs. oval to oval-oblong, acute or obtusish,
usually remotely crenate-serrate toward the apex, shin-
ing and dark green above, paler beneath, glabrous, 2-4
in. long: fls. white, tinged pink, in dense semi-globose
panicles becoming 1% in. high; corolla J^ in. long, with
cylindric tube twice as long as limb: fr. red, subglo-
bose. June, July. Loochoolsl. B.M. 6172. — Tender.

3. odoratissimum, Ker. ( I'. AwabucM and Awafiiki,
Hort.). Evergreen upright shrub, attaining 10 ft., with
stout warty branches, glabrous: lvs. elliptic to elliptic-

oblong, acute, remotely serrate toward the apex or en-
tire, shining and bright green above, paler beneath,
glabrous, 3-6 in. long: fls. pure white, fragrant, in
broadly pyramidal panicles 4 in. high; corolla rotate-
campanulate: fr. red, changing to black. May, June.
India to S. China and Japan. B.R. 6:456.—Tender.

4. Tinus, Linn. ( F. Laurustinus , Hort. Tlmis lau-
rifolius, Borckh.). Laurustinus (or Laukestinus).
Bushy, 10 ft.,with glabrous or somewhat hairy branches;
lvs. ovate-oblong or oblong, acute, dark green, shining
and glabrous above, pubescent beneath usually only on
the veins, 2-3 in. long: fls. white or pinkish white,
slightly fragrant: cymes somewhat convex, 2-3 in.

broad: fr. ovoid, black, rather dry. May-Aug. , or
in the greenhouse in early spring and winter. JMed-
iterranean region. B.M. 38. — Handsome free-flower-
ing shrub, often cult as a pot-plant north. Var.
Froebeli, Nicliols. Compact form with light green
lvs. and pure white fls, Var. hirtum, Ait. Lvs. pubes-
cent beneath and ciliate. Var. lucidum,Ait. ( F. liicidum.
Mill. V. gyandiflorum, Hort.}. Lvs. and cymes larger,
more tender and not adapted for forcing. Gn. 15, p.
196. Var. purpureum, Hort. Lvs. suffused with a dull
purple tinge. Var. strictum. Loud., not Ait. Of erect
and fastigiate habit. Var. virgS,tum, Ait. Lvs. oblong-
lanceolate, pubescent on the margin and on the veins
beneath. Var. variegatum, Hort. Lvs. variegated.

5. rigidum. Vent. ( V. rugosum, Pers. V. latifolium,
Hort. V. T'lnus.v&r. strictum. Ait.). Shrub, attaining
6 ft., with spreading hirsute branches: lvs. broadly ovate
to ovate-oblong, acute or obtusish, pubescent on both
sides when young, almost glabrous above at length and
wrinkled, 3-6 in. long: fls. pure white: cymes large,
3-4 in. broad: fr. oval, bluish black. May-July. Canary
Isl. B.R. 5:376. L.B.C. 9:859, B.M. 2082. A.G. 1893:456.
— Less handsome and less free-flowering than the pre-
ceding species.

6. obovitum, Walt. (V. Iwvig&tum, Ait.). Shrub, at-

taining 8 ft., with spreading branches: lvs. almost ses-
sile, obovate to oblanceolate, obtuse or refuse, coria-

ceous, glossy, entire or obscurely crenate toward the
apex, K-li-2 in. long: fls. white, in sessile cymes 1-2 in.

broad: fr. oval, black. April-June. Va. to Pla. L.B.C.
15: 1496. -Tender.

7. niidum, Linn. ( F. nudum, var. Cldytoni, Torr. &
Gray). Upright shrub, sometimes attaining 15 ft.: lvs.

oval to obovate or oval-lanceolate, acute or obtuse, usu-
ally entire and somewhat revolute or obscurely crenu-
late, thickish, scurfy on both sides when young, gla-

brous above at length: fls. white or yellowish white:
cymes rather long-peduncled, 3-5 in. broad: fr. globose,
pink at first, changing to daik blue. June, July. Long
Island to Fla., west to Ky. and La. B.M. 2281. -Not
quite hardy north. Var. nitidum, Zabel (var. angusti-
folium, Torr. & Gray. V. nitidum. Ait. I'. Anglicum,
Hort. ). Lvs. smaller and narrower, more shining above
and firmer.

8. cassinoides, Linn. (V. nudum, var. cassino'ides,

Torr. & Gray. I', sguamdtum, WiUd.). White Rod.
Appalachian Tea. Upright shrub, 2-C, occasionally 12

ft. high: lvs. oval or ovate to oblong, acute or bluntly
acuminate, usually obscurely dentate, almost glabrous,
rather thick, dull green above, 1-3 in. long: fls. and fr.

almost like those of the preceding species, but peduncle
shorter, usually shorter than cyme; blooming a little

earlier. .June, July. Newfoundland to Manitoba and
Minn., south to N. C. G.F. 9:305. Em. 2:411 (as V.
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nudum).—A good sbrub for borders of shrubberies;
hardy.

9. Lentigo, Linn. Sheep -berkt. Nanny -bekry.
Fig. 2G02. Shrub or small tree, attaining ^0 ft., with
slender branches: winter-buds long -pointed: petioles

mostly with wavy margin: Ivs. ovate, acmninate, gla-

brous or scurfy at the veins beneath, 2-4 in. long: fls.

white: cymes sessile, 2-5 in. broad: fr. oval, bluish black,
with bloom. May, June. Hudson Bav to Manitoba, south
to Ga. and Miss. S.S. 5:223, 224. -Hardy, large, often ar-

borescent shrub, keeping its fruits until spring. Some-
times as V. prunifolinni and pyrifoUum in gardens A
garden hybrid, originated in Germany, is V. ViUeri,
Zabel ( F. Lentago X nudum) , similar in habit to this

species but the cymes on short peduncles over yi in.

long.

10. rufidulum, Raf. ( V. prtmifiluim, var. ferrugi-

neum, Torr. & Gray. V, ferrugineuni and ricfo-tonien-

tostim, Small). Large shrub or small tree, attaining 25

ft. or more, with rather stout branches : winter-buds
scarcely pointed, obtuse, rusty-pubescent: petioles often
with narrow margin, rusty tomeutose: Ivs. elliptic to

obovate, usually obtuse, glabrous and shining above,
rusty-pubescent on the veins beneath, 2-4 in. long: fls.

pure white: cymes 3-5 in. broad: fr. oval, dark blue,

glaucous, Ja in. long. April-June, later than the follow-

ing species. Va. to Fla., west to 111. and Texas. S.S.
5:225 (as F. prunifdlium, partly). —Handsome arbor-

escent shrub with dark green shining foliage, showy
fls. and decorative fr. ; has proved hardy at the Arnold
Arboretum, Boston.

11. prunifdlium, Linn. {V. purifoliiim, Poir.). Black
Haw. Stag-bush. Shrub or small tree, attaining 15

ft., with spreading, rather stout branches: winter-buds
short -pointed, glaVjrous or reddish, pubescent: Ivs.

broadly oval to ovate, acute or obtuse, glabrous or
nearly so, 1-3 in. long; petioles often with narrow mar-
gin, glabrous: fls. pure white: cymes sessile, 2-4 in.

broad fr. oval to subglobose, bluish black and glaucous,
little over 3-3 in. long. April-.June. Conn, to Fla.,

west to Mich, and Tex. A.F. 12:1100. Gng. 5:310.

12. macrocephalum, Hort. Shrub, attaining 12 ft. and
occasionally more with spreading branches: Ivs. short-
petioled, oval to ovate-oblong, rounded at base, acute,
denticulate, almost glabrous and dark green above,
stellate-pubescent beneath, 2^ in. long: fls. yellowish
white, in peduncled cymes, 3-5 in. across, with the mar-
ginal fls. sterile and radiant. May, June. China. — Var.
KeteleSri, Nichols. { V. Keteleeri, Carr.). The typical
form with only the marginal fls. sterile and enlarged

;

has proved hardy at the Arnold Arboretum. R.H. 1863,

p. 270. Gn. 45, p. 423. Var. sterile, Dipp. { V. FSrtunei,
Hort.). Chinese Snowball. All the fls. sterile, form-
ing a subglobose ball, sometimes 7 or 8 in. across. B.R.
33:43. F.S. 3:263, 264. R.H. 1858, p. 350. Gn. 34, p.
348; 45, p. 422; 56, p. 82. G.C. III. 25:suppl. June 3.-
A very showy variety, but not hardy north.

13. alnifdlium, Marsh. ( F.;o)ifnjioWes,Michx.). Hob-
BLE-BnsH. American Wayfaring Tree. Low shrub,
sometimes 10 ft. high, with wide-spreading, often pro-
cumbent branches, scurfy-pubescent when young: Ivs.

orbicular or broadly ovate, cordate at the base, short-
acuminate or acute, irregularly serrulate, minutely pu-
bescent or almost glabrous above, scurfy pubescent be-
neath, 3-8 in. broad: fls. white: cymes sessile, 3-5 in.

broad ; marginal fls. enlarged and sterile,long-pediceled

:

fr. ovoid-oblong, dark purple. May, June. New Bruns-
wick and Mich, to N. C — Handsome shrub, with very
large foliage, assuming a deep claret-red in fall.

14. Lantana, Linn. Wayfaring Tree. Upright
shrub or sometimes small tree, attaining 20 ft. : young
branches scurfy-pubescent: Ivs. ovate or oblong-ovate,
usually cordate at base, acute or obtuse, sparingly stel-

late-pubescent and wrinkled above, tomentose beneath,
denticulate, 2-4 in. long: fls. white: cymes dense, 2-3 in.

broad, with usually 7rays: fr. ovoid-oblong, bright red,
changing to almost black. May, June. Eu., W. Asia.
A. G. 18:453 and F.E. 9:.593(as V. lantanoides). -Kia-dy
shrub, especially for drier situations and limestone soil.

Var. rugdsum, Hort. With larger and very wrinkled

Ivs. and larger cymes. There are a number of other
vars., including some with variegated leaves.

15. cotini!61ium, D. Don ( F. multrAtiim, C. Koch).
Shrub, attaining (i ft., with spreading branches, tomen-
tose when young: Ivs. orbicular-ovate to ovate, cordate
or rounded at the base, usually obtuse, crenulate-den-
tate or almost entire, wrinkled above and nearly gla-

brous at length, tomentose beneath, 2-5 in. long: fls.

white, tinged with pink, in cymes 2-3 in. broad, with
usually 5 rays; corolla rather larger, funnelform-cam-
panulate, tube longer than limbs: fr. ovoid-oblong, red,
changing to black. May, June. Northwest Himalayas.
B.R. 19:1650. G.F. 5:245. -Not quite hardy north, re-

quiring protection near Boston.

2662. Viburnum Lentago. Nearly full size.

16. tomentosum, Thunb. ( F. pZic(if»»i,Miq.). Strong-
growing shrub, attaining 8 ft., with spreading branches,
tomentose when young: Ivs. broadly ovate to oblong-
ovate, sometimes obovate, acute or abruptly acuminate,
dentate-serrate, dark green and almost glabrous above,
stellate-pubescent beneath, sometimes only on the veins,

lJ^-4 in. long: cymes 2-3 in. broad, long-peduncled

;

sterile fls. long-pediceled: fr. ovoid, red, changing to

bluish black. June. China, Japan. S.Z. 1:38. G.F.
4:594, 595. A.F. 12:1101. Gng. 5:311. M.D.G. 1898:400.
S.H. 2:502.—A beautiful hardy shrub, with handsome
foliage and showy fls.; the fruits, too, are decorative,
especially before they change to black. In some nur-
series erroneously named V. Japonienm. Var. cuspi-
datnm, Sieb. & Zucc. ( V. plicdtum, var. -parvifbliitm,

Miq.). Lvs. elliptic to oblong, long-acuminate, 1-2 in.

long. Of slow growth and blooms sparingly. Var. pli-

c&tum, Maxim. ( I'. plicatutn,va.r. plenum, Miq. F. pli-

c(J?»m, Thunb.). Japanese Snowball. Fig. 2663. All
fls. sterile, forming large, globose balls 2/^-3 in. across.
F.S. 3:278. B.R. 33:51. A.G. 18:357. Gng. 1:263.

V.M. 6:294. M.D.G. 1898:401. S.H. 2:503, 505. Var.
rotundifolium, Hort. I\luch like the preceding var., but
lvs. broader and blooming about 2 weeks earlier. There
is also a variegated form.
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17. Japdnicum, Spreng. ( V. macropliyllutn, Blume)
Upright shrub, to 6 ft., with glabrou.s branches: Ivs

broadly or rhoiubic - ovate to oblong-ovate, acute or
shortly acuminate, remotely dentate except at the base
3-6 in. long: fls. in short-peduncled, glabrous cymes
2-i in. broad: fr. globose, red. June. Japan. — Hand
some large-leaved shrub, but not hardy north. Ever
green.

2663. Viburnum tomentosum, var. plicatum — Japanes^
Snowball, V. plicatum of gardens (X K).

18. dllatatum, Thunb. Upright bushy shrub, attain-
ing 10 ft., with the branches hirsute when young: Ivs.
roundish or broadly ovate or obovate, usually abruptly
short-pointed, coarsely toothed, pubescent on both
sides, 2-5 in. long: Us. pure white, in short-stalked
cymes, 3-6 in. broad; corolla pubescent outside: fr.
ovate, scarlet, Y;^ in. long. May, June. China, Japan.
B_.M. 6215. G.F. 4:1,50. M.D.G. 1899:241, 242. A.F.
15:123. —Handsome hardy free - flowering shrub, espe-
cially decorative with its numerous scarlet fruits re-
maining a long time on the branches.

19. Wrightii, Miq, Upright shnib, to 10 ft. high, with
the branches almost glabrous: Ivs. almost orbicular or
broadly obovate to ovate, abruptly acuminate, coarsely
dentate, almost glabrous except on the veins beneath,
3-5 in. long: fls. rather large, white, in usually short-
stalked, 2-4 in. broad cymes; corolla glabrous outside:
fr. globose, red. May, June. China, Jap.",n. — Hardy
shrub, similar to the preceding, but of less dense habit,
with larger fruits in nodding cymes.

20. phlehdtrichuni, Sieb. & Zucc. Upright shrub, at-

taining 5 ft., with glabrous branches: Ivs. ovate to ob-
long, acuminate, dentate except at the base, glabrous
above, with long appressed hairs on the veins beneath,
2-3 in. long: fls. white, with purple calyx, mostly
slender-pedieeled and nodding, in few-fld., long-pedun-
eled cymes: fr. globose. May, June. Japan, China.—
Not quite hardy north.

''I dentatum, Linn. Arrow-wood. Upright bushy
shrub atti uing 15 ft., with glabrous branches: Ivs.

rather long-petioled, orbicular to ovate,
acute or shortly acuminate, coarsely den-
tate, glabrous or pubescent only in the
axils of the veins beneath, lJ-2-3 in. long:
fls. in long-peduncled, glabrous cymes,
2-3 in. broad: fr. sub - globose, bluish
black, glaucous. May, June. New Bruns-
wick to Minn., south to Ga. G.F. 10:332.

Em. 2 :414.— Handsome native
shrub, thriving best in moist
soil. V. Icevif/atutn of some
nurseries, not Ait., has some-
what larger Ivs. and seems to

bloom later.

22. mblle, Michx. (V. scu-
hvHUtin, Chapm. V. Nepa-
Mnse, Hort.}. Similar to the
preceding, but branchlets,
cymes and under side of Ivs.

stellate - pubescent : Ivs.

larger, with stouter petioles,

dark green: peduncles
stouter: teeth of calyx more
prominent; fr. large and more
pointed : blooms 2-3 weeks
later. Mass. to Fla. and Tex.
G.F. 4:30.- Handsomer than
the x:)receding on account of

Its larger darker green foliage and more
1 1 1 t 1 al it In gardens sometimes con-
founded with V. piibesceiu and sometimes
found under tlie erroneous name of T.

Sanceanuin. See supplementary list.

23. Demetridnis, Deane & Rob. Shrub,
attaining 12 ft.: Ivs. orbicular or broadly
ovate, cordate, shortly acuminate, coarsely
dentate, pubescent beneath or almost gla-

brous, 2/^-4 ^•o in. long: cymes long-peduncled, puberu-
luus, about 2H in. broad: fr. oblong, almost K in. long.

Mo. B.B. 3:231.

24. puhSscens, Pursh. Bushy shrub, 3-6 ft. high, with
slender, upright branches: Ivs. oval to ovate, rounded
or cordate at base, acute or acuminate, coarsely dentate,

almost glabrous above, pubescent beneath, lJ<-2!^ in.

long: cymes short-peduncled, dense, l}^-2}i in. broad:
stamens exceeding the corolla about one-half: fr. oval,

almost black, slightly flattened. June, July. Quebec
to Ga., west to Manitoba and HI. G.F. 3:125. A.F.
12:1101. Gng. 5:311. -Handsome shrub of compact
habit.

25. erdsum, Thunb. Upright shrub, attaining 6 ft.,

with slender, much-forked branches: Ivs. oblong-ovate
oroblong-obovate, narrowed toward the base, acuminate,
dentate-serrate, pubescent beneath at least on the veins,

2-3K in. long: cymes 2X-3 in. broad, rather loose,

long-peduncled: stamens little or not exceeding the

corolla: fr. subglobose, red. May. Japan, China. G.F.
9:85.

26. acerifdlium, Linn. Dookmackie. Shrub, attain-

ing 5 ft., with slender, upright branches: Ivs. orbicu-

lar or ovate, 3-lobed, with acute or acuminate lobes,

coarsely dentate-serrate, pubescent or at length almost
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glabrous, 2-5 in. long: fls. yellowish white: cymes long-

peduncled, terminal, lK-3 in. broad: fr. almost black,

ovoid. May, .June. New Brunswick to Minn., south to

N. C. Em. 2:414. — It grows fairly well in drier situa-

2'i64. Viburnum Opulus (X ii)

.

Single form of the common Snowball as it grows in the wild.

tions under trees. The foliage assumes a handsome
dark purple fall color.

27. pauciJlorum, Raf. Straggling shrub, attaining 5
ft.: Ivs. orbicular to oval, coarsely dentate, with 3 short
lobes above the middle or often without, glabrous or
slightly pubescent beneath when young, 2-33^ in. long;
cymes few-fld., small, on lateral, short, usually 2-lvd.
branchlets: fr. scarlet, subglobose. June. Labrador to
Alaska, south to Vt. and Colo, in the mountains. G.F.
3:5. — It does not usually succeed well in cultivation;
requires shade and moist porous soil.

28. dpu\us,hin-a. {V. AmericAm(77t,Ma\. V.frilobnm,
Marsh. I', opiilo'ides, Mub\. V, Mule, Purtih. V. Oxtj-
co'cc H s. Pursh.). Ckanberry-eush. High CRANBEKRy.
Figs. 2664, 2665. Shrub, attaining 12 ft., with rather
smooth light gray branches and .stems: Ivs. broadly
ovate, 3-lobed, with coarsely dentate-serrate, acumi-
nate lobes, pubescent or almost glabrous beneath, 2-4
in. long: fls. white, in peduncled cymes, 3-4 in. broad:
fr. subglobose to oval, scarlet. May, June. New Bruns-
wick to Brit. Col., south to N. J. and Ore.; also in Eu.
and Asia. — Handsome native shrub, very decorative in
fruit, which begins to color by the end of July, remains
on the branches and keeps its bright scarlet color until
the following spring. The berries are not eaten by birds.

Var. nimim, Jacq. A very
dwarf, compact, small-
leaved form; flowers but
very rarely. Var. sterile,

DC. ( V. rbsemn, and rosH-
ceum, Hort.). Guelder
RcisE, Snow -BALL. Fig.
2i;i;i;. All fls. sterile, form-
ing large, globose heads.
Gng. 1:9. Gu. 56, p. 83.—
This is a very showy var.,
but it lacks the decorative
fruits. There are also
variegated forms of the
type and of the sterile va-
riety. The American Cran-
berry-bush is considered
by some botanists a dis-
tinct species under the
name F. Americanum,
Mill. .but differs little from
the European form, chiefly
by the more vigorous
growth, by the petioles

having a shallow rather broad channel and small glands,
and by the shorter peduncles and shorter stamens.

29. Sdrgentii, Koehne. Similar to the preceding, of
more upright, denser habit: bark of stems darker, fis-

sured and somewhat corky, young branchlets with prom-

2665. Fruits of Viburnum
Opulus (X M).

inent leuticels: Ivs. of thicker texture, pubescent or
glabrous beneath, the upper Ivs. with much elongated
and usually entire middle lobe and small, short, spread-
ing lateral lobes; petioles with large glands: sterile

fls. larger, sometimes to l}4 in. across; anthers purple:
fr. globose, in usually upright cymes. N. China, Japan.
— Introduced under the name Vihurmim Opulus from
Pekin. It does not seem to fruit as profusely as V.

Opuhis.

Y. Biirejreticinn, Herd. & Regel (V. Burejanum, Herd.).
Similar to V. Lantana. Lvs. narrower toward the base, vena-
tion like that of V. macroeephalum: ej-me with 5 rays: fr.

pinkish or yellowish. May, June. Eastern Siberia, Amurland.
Gt. n-.'M.—T. cordifblium. Wall. Similar to V. alnifolium,
but cymes without radiant fls.: Ivs. narrow; blooming before
the lvs. Himalayas.— F. Dahurictim, Pall. .Shrub, attcaiiiing

G ft.: lvs. broadly ovtite to oval, 13^-2% in.: fls. funnelform,
in short, small panicles: fr. finally black. Daliur. toW. China.
— F. densiflbrum, Chapm. Closely allied to V. acerifolium.
Lower: lvs. smaller. l-2in.,with mostly shorter lobes oruone:
cymes denser. V7. '^\^.— y. ellipticnm, Hook. .Shrub, att.ain-

ing 5 ft., allied to V. acerifolium, but lvs. not lobed, oval to el-

liptie-olilong : fr. obloug-oval, almost ^ in. long. Wash, to
Calif.— F. furcatum, Elume. Closely allied to V. alnifolium,
but of upright hcabit and stamens shorter than corolla. Jap.,
China.— F. Hanceanum, Max. Allied to V. tomentosum; lvs.

broader, with few teeth above the middle. S. China. Tender.
Seems not in cultivation. See No. 22.— F. orien^fHt', PaU. Al-
lied to V. acerifolium: shrub, attaining4 ft.: lvs. wit.a simple,
not fascicled hairs ou the veins beneath and not glandular
dotted beneath ; fr. red. June, July. W.Asia. Gt. 17:567.

Alfred Kehder.

2666. Snowball—Viburnum Opulus, var. sterile (X J^).

AH the fertile flowers are changed to sterile, showy ones.

ViCIA (classical Latin name). Vetch. Tare. More
than 100 species of herbs, mostly climbing, with pinnate
foliage, closely allied to Lathyrus, Pisum and Lens, but
differing in minute floral characters : wings adhering to

the keel; style very slender, with beards or hairs all

around the upper part or only at the apex; pod flat, 2-

many-seeded, 2-valved and dehiscent, the seeds either
globular or flatfish; stamens diadelphous (9 and 1).

Flowers mostly blue or violet, sometimes yellowish or
white. The Vicias are widely spread in the northern
hemisphere and some of them in South America. About
two dozen species occur in North America, some of the
species introduced. Most of the Vicias are weedy or in-

significant looking plants, but a few are grown for the
bright flowers, others of late for green-manure crops
{see Cover-Crops), and one ( V. Faba ) is a garden bean.
The species are mostly cool-season plants of easy cul-
ture. The interest in the Vetches in this country is

mostly for their value as soil covers and for foliage. V,
saliva and V. villosa are the important species here at
present.
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A. Plant stiff and erects usttally hearing no tendrils,
cultivated for the beans {Faha).

Fiba, Linn. {Fctia vulg&ris, Moench. F. saflva,

Bernh.). Beoad Bean. Windsor Bean. English
Dwarf Bean. Pigs. 190, 191, Vol. I. Strong, erect an-
nual, 2—1 ft., glabrous or nearly so, very leafy: leaflets

2-0, the lower ones not opposite on the rachis, the ter-

minal one wanting or represented by a rudimentary
tendril, oval to elliptic and obtuse or mucronate-pointed

:

fls. in the axils, dull white and with a large blue-black
spot; pods large and thick, from 2 or 3 inches even to

18 in. long, the seeds large and often flat. Probably na-
tive to northern Africa and S.W. Asia. —Much grown in
the Old World, but the hot dry summers prevent its

cultivation in most parts of the U. S. It is grown suc-
cessfully in parts of Canada, particularly in the mari-
time provinces. The plant is grown mostly for cattle
feeding, although the beans may be used, both full

grown and immature, for human food. This bean has
been cult, from prehistoric times and its nativity is in

doubt. The plant is hardy and seeds should be sown
early, when the season is cool.

AA. Plant weak, usually climbing by means of ten-

drils that represent leaflets.

B. Fls. about 2 in the axils, sessile or nearly so.

satlva, Linn. Spring Vetch or Tare. Annual or bi-

ennial, not surviving the winter in the North, more or
less pubescent, 2-3 ft. high: Ifts. 7 pairs or less, ellip-

tic, oblong or oblanceolate, mostly truncate and apicu-
late at the top, the tendril part of the leaf extended:
fls. usually 2 in each axil, about 1 in. long, purplish:
pods 2-3 in. long when mature. Eu., and naturalized
in some parts of the U. S. — Much cult, abroad as a for-

age plant; in this country grown for similar purposes
and also somewhat as a cover-crop for orchards. Seeds
sometimes used for making flour. There is a white-
seeded and also a large-seeded variety.

2667. Vicia villosa. the Hairy Vetch (X Ja).

BB. Fls. several to many in peduncled clusters.

c. Blossoms small and usually not very shoivy, mostly
hliiish, in loose often 1-sided clusters: plants
grown mostly for forage or in wild gardens.

D . Leaflets usually less than 9 pairs.

villdsa, Roth. Hairy or Winter Vetch. Pig. 2607.
Annual or biennial (sometimes perennial^), enduring
the winters in the North, villous-pubescent: Ifts. 5-7 or
more pairs, elliptic-oblong, rounded at the tip but usu-

ally ending in a very minute point: fls. violet-blue, in
long 1-sided axillary racemes. Eu., Asia. —Now con-
siderably used as a cover-crop.

Americana, Muhl. Perennial, nearly or quite gla-
brous: Ifts. elliptic to oblong, obtuse or sometimes
emarginate at the apex: fls. purplish, about % in. long,
in few-fld. loose racemes. Moist lands across the conti-
nent and as far south as Ky. — Has been offered by
dealers in native plants.

Carolini^na, Walt. Perennial, nearly or quite gla-
brous : Ifts. oblong to linear-oblong, usually obtuse or
emarginate: fls. nearly white, K in. or less long, in
several- to many-fld. loose racemes. Minn, and Kans.
eastward. — Has been offered.

oroboldes, Wulf . {Orobus lathyroldes , Sibth. & Sm.).
Perennial, 2-3 ft. tall: Ivs. 3-5 pairs, oval-lanceolate,
very acute: fls. handsome, violet-blue, small, in 2 or 3
short clusters each axil.

DD. Leaflets usually 9 or more pairs on fnll-sized Ivs.

gigantfea, Hook. Perennial, pubescent, high-climb-
ing: lfts.,^10-15 pairs, narrow-oblong, obtuse and mu-
cronnlate: fls. about }4 ™- long, pale purple, in 7-18-

fld. racemes. Calif, and north.— Has been offered by
dealers in natives.

Crdcca, Linn. Perennial, usually pubescent: Ifts.

9-12 pairs, thin, linear to oblong, mucronate : fls. pur-
plish, about % in. long in a rather dense raceme.
Across the continent and south to Ky. ; also in Eu. and
Asia. — Offered by some dealers.

Gerardi, Vill. Described as a hardy annual: pubes-
cent: !lfts. numerous, narrow-oblong, very obtuse but
with a short mucro: fls. violet, small, in short racemes.
S. Eu. — Ofliered by seedsrnen as a flower-garden sub-
ject.

cc. Blossoms red and sJioicy, in dense spikes or spike-
like racemes: flower-garden subject.

fiilgens, Batt. Annual, 3-5 ft.
,
pubescent : Ifts. 8-32

pairs, oblong or lance-linear, mucronate: fls. small, red
or nearly scarlet and purple-striped, in a compact ra-
ceme or spike. Algeria. — Recently introduced.

L. H. B.

VICK, JAMES (Plate XLI), seedsman and editor, was
born at Portsmouth, Eng. , Nov. 23, 1818, and died at
Rochester, N. Y., May 10, 1882. He came to America
at the age of 12, learned the printer's trade, and in 1850
became editor of the " Genesee Parmer," then published at
Rochester by Luther Tucker and subsequently absorbed
Ijy "The Cultivator." In 1853 he purchased Downing's
magazine, "The Horticulturist," and published it for a
time, the editor being Patrick Barry. In 1860 Vick en-
tered the seed business and his trade soon grew to large
proportions. For about 20 years his name was a house-
hold word, being associated especially with flowers. In
1878 he founded "Viek's Magazine," which is still pub-
lished. Vick's personality was thoroughly amiable, and
his letters in" Vick's Magazine "to children and to garden
lovers everywhere show the great hold he had on the
hearts of the people. \y_ jj,

VICTORIA (in honor of Queen Victoria). Nymphte-
ilcece. Royal Water-Lily. This remarkable aquatic
genus may be recognized by its huge, round, floating

leaves often feet or more in diameter, with the mar-
gin turned up at right angles to the water surface to a
height of 3-8 inches, making a basin-like object. The
fls. (12-18 in. across) are nocturnal, opening on two suc-
cessive days about 4.30 p. M. and remaining open until

the middle of the following morning. The first evening
the inner floral Ivs. remain loosely closed over the
stigma, the flower is pure creamy white, and exhales a
delicious fragrance somewhat resembling a rich pine-
apple; the second evening the floral Ivs. spread widely
open, and the color changes to pink or even a deep red.

The ovary is inferior, densely prickly, and surmounted
by a short, broad tube, on the sides and summit of

which the floral Ivs. are situated. Sepals 4; petals 50-

70, obtuse, oblong-ovate to sublinear, rather thin and
delicate in texture; staminodia about 20; stamens 150-

200, linear-lanceolate: paraoarpels about 25, forming a
ring of thick, fleshy bodies between the stamens and
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the styles; carpels 30^0; stigma forming a broad, ba-
sitt-like depression, 2-23.2 i^- wide, in the midst of the
flower, with a central conical continuation of the floral

axis, the basin filled with fluid on the first evening of
opening: oarpellary styles broad and fleshy in the lower
part, produced upward to a fleshy, subulate, incurved
process about )4 in. long. In fruit all of the floral Ivs.

have decayed away, leaving the basal tube of the torus
at the top of a great prickly berry, half the size of one's
head. The seeds are greenish or brownish black, about
the size of a pea. The genus is represented by 2 well-

deflned species, inhabiting still waters of South Amer-
ica from British Guiana to Argentina.

In its native haunts Victoria grows in 4-6 ft. of water,
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spite of the cup-like form of the leaves, water from rain
or other sources does not remain on the surface ; it

doubtless runs down at once through the tiny perfora-
tions. This would be an indispensable protection to the
leaf against fungous foes and in the function of assimi-
lation.

A single leaf, by its buoyancy, may sustain a weight
of 150 or 200 pounds. Not the least remarkable feature
of these leaves is their rate of growth. Caspary found
the maximum growth in length to be about 1 inch per
hour when the leaf is just expanding; the surface in-
creases -t or 5 sq. ft. in 24 hours, and a plant will pro
duce in 21 to 25 weeks 000 or 700 sq. ft. of leaf-surface.
A great development of heat has been observed in the

'«!>,M.4
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2668 Victoria regia the g ant -^=
Water lily of the Amazon

in great patches miles m extent, and is perennial. The
tuberous rhizome stands erect in the mud, where it is
anchored by innumerable spongy roots which spring
from the bases of the Ivs. in groups of 10-30 or 40. The
tuber may be as much as 6 in. in diameter and 2 ft.
long. It decays below as it grows above, The Ivs.
are arranged in 55-144 order, and the flowers arise in
a parallel but independent spiral of the same order
(Planchon). Each leaf after the first seedling leaf has
a broadly ovate, fused pair of stipules, these organs
serving to protect the apex of the stem. The petioles
and peduncles are terete, about 1 in. in diam., covered
with stout, fleshy prickles, and traversed internally by
4 large, and a number of smaller, air canals. The pet-
ioles attain to a length much greater than the depth of
the water, so that the Ivs. can adjust themselves to
changes of the water-level, though Banks states that
they may be completely submerged in times of flood.
The gigantic Ivs. are covered beneath with a close net-
work of prickly veins, the larger of which project an
mch or more from the leaf-surface ; the tissues are full
of air-spaces and canals, thus buoying up the mass of
cellular matter. Besides many stomata on the upper
surface of the leaf, which open into the air-chambers of
the raesophyll, there are innumerable tiny depressions,
in each of which one can see with a hand-lens that the
leaf is perforated with a fine hole; these holes were
termed by Planchon "stomatodes" (F.S. 6:249). He
considered them to be useful as air-holes to let out
gases which, rising from the water or mud, might bo
caught in the deep meshes of the netted veins on the
nnder side of the leaf. It is also to be noted that, in

opening flowers of Victoria. About 8 p. M., when the
anthers are shedding their pollen (in second-day flow-

ers), the stamens may reach and maintain a tempera-
ture 10° F. above that of the surrounding air.

Though doubtless known to Spanish traders and mis-
sionaries, and certainly of use to savages as food in

quite early times, Victoria was first noticed botanically
hy Haenke in Bolivia about 1801 ; but he died in the
Philippines without recording his discovery. Bonpland,
the companion of Humboldt, also saw it, near Corrientes,
Argentina, in 1819, hut still it was neglected. In 1832
Poeppig found it on the Amazon, and described it as
Euryale Amazoitica. D'Orbigny saw the plant in 1827
at Corrientes, and in 1833 in Bolivia, and several years
later published accounts of his find. Robert H. Schoni-
hurgk, finding it again in 1836 on the Berbice river in
British Guiana, sent home specimens and figures from
which Lindley in 1837 (published in 1838) established
the genus Victoria and described the species V. retjia.

This name has settled upon the northern species, while
the one found at Corrientes was named in 1840, by
d'Orbigny, V. Cruziana in honor of General Santa
Cruz, of Bolivia.
The struggle to bring the "Queen of Water-lilies"

into captivity began with Schomburgk. He removed
living plants from inland lakes and bayous to Demerara,
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British Guiana, but they soon died. In 1840 Bridges
obtained seed in the Bolivia locality, province of Moxos,
and sent them in a jar of wet clay to England. Out of
22 seeds obtained at Kew, three germinated and grew
vigorously as small seedlings until October, but died in

December. In 18-i8 dry seeds were sent to England
from the Essequibo river, along with rhizomes, the latter

in Wardian cases; the rhizomes rotted, and the seeds
refused to germinate. In 1849 an expedition from
Demerara succeeded in bringing back to that town
thirty-five living plants, but these all died. Finally
some seeds were sent to Kew from British Guiana in

bottles of fresh water by two English physicians, Rodie
and Luckie. The first sending arrived Feb. 28, 1849,

and on Nov. 8 a plant flowered at Chatsworth; the
blossom was appropriately presented to Queen Victoria.

From this stock Victoria regia was distributed to gar-

dens in Europe, Asia and America. Van Houtte, of

Ghent, first flowered it on the continent, and Caleb Cope,
of Philadelphia, was the earliest successful cultivator
in this country. His gardener was the late Thomas
Meehan. The first flower opened Aug. 21, 1851.

The nest notable importation of seed from South
America was sent by Edward S. Rand, Jr., from Para,
Brazil, to Mr. Sturtevaut, then at Bordentown, N. J.

The resulting plants proved to be slightly different from
the former type, and were called V, regia, var. Randii.
It is doubtless the same form that was described by
Planchon as V, Amazonica, and retained with grave
doubts by Caspary; subsequent cultivation has shown it

not even varietally distinct from V. regia of British
Guiana. In 1894, however, BIr. Tricker received seed of
quite another species, which was provisionally named V,

regia, var. Trickeri; it is much more amenable to out-of-
door culture than the older type, and has received a well-

deserved popularity. Specimens grown from s=eeds sent
by Mr. Tricker to Kew were regarded simply as garden
forms of V. regia, but recent investigation by Mr. Tricker
and the writer shows that it is truly the V. Cymla}ia of
d'Orbigny, dried specimens of which (including seeds)
had been sent to Paris over 60 years before. Its far south-
ern habitat (27° S.) explains its hardiness. The large
starchy seeds of this species are used as food in Para-
guay under the name of J/ois del Agna, "water-corn."
For much interesting information on Victoria, see
Hooker, B.M. 4275-78; Planchon, inF.S. 0:193-224, etc.;

Caspary in Flora Brasiliensis 4, part 2, p. 143 et seq.

In 1854 John Fisk Allen published in Boston a quarto
work (pages 21 x 27 in.) with colored plates, entitled:
"Victoria regia; or the great water lily of America.
With a brief account of its discovery and introduc-
tion into cultivation : with illustrations by William
Sharp, from specimens grown at Salem, Massachusetts,
U. S. A."

r6g"ia, Lindl. (including V. regia, var. Bdndli). Fig.
26(38. Lvs. sparingly pubescent beneath, upturned mar-
gins reddish, 3-8 in. high: fls. becoming dull crimson the
second evening; sepals prickly almost or quite to the
tips: prickles of the ovary about two-fifths in. (10-11
mm.) long: seed elliptic-globose, nearly % in. long, less
in diam. (7-8 mm. long, 5J^-6 mm. diam.) ; raphe indis-
tinct; operculum elliptic-orbicular, with the micropyle
at its center and hilum at the margin. British Guiana,
Amazon and tributaries. B.M. 4275 (poor) ; 4276-78
(incorrect in some details). F.S. 6:595-602. Kerner,
Natural History of Plants, pi. XI. Tricker, Water Gar-
den pi. 1 and 2; p. 21, 35. Caspary, Fl. Brasil. 4, part

2, pi. .38, fig. 15 (seed).

Cruziaaa, d Orbigny (known in cultivation as V.
regia, var. Trickeri, and V. Trickeri). Lvs. densely
villous beneath, upturned margins green, 6-8 in. high:
fls. becoming deep red-pink the second evening; sepals
prickly only at base, smooth above: prickles of ovary
over % in. (15-16 mm.) long, crowded: seed subglobose,
about >^ in. (7K-9 mm.) in diam.; raphe stout; operculum
elongate-ovate, with hilum and micropyle equidistant
from the margin. Parana river and tributaries, Para-
guay. Tricker,Water Garden, pi. 1; pp. 51,55. Caspary,
PI. Brasil. 4, part 2, pi. 38, fig. 16 (seed).-Introd. by
Wm. Tricker in 1894. Henry S. Conard.

Victoria regia at first was cultivated at a great ex-
pense in conservatories and tanks built especially for

the purpose. Then it was grown in artificially heated
ponds in the open air. The Victoria is largely grown in
private and public gardens throughout the United
States at the present time, together with tropical nym-
ph£eas, and in some cases without artificial heat, but this
method of culture is uncertain and often unsatisfactory.
For many years but one type of Victoria was known,

but in 1886 Mr. E. D. Sturtevant, of Bordentown, N. J.,
introduced another form that produced a deep crim-
son flower; it also possessed darker foliage and the
upturned rim was deeper. It was known as Victoria
Mandii, Having grown this variety and the original for
several seasons in the open air, the writer is unable to
discern any difference, and two seasons ago he decided
to drop V. JRandii. In 1894 the undersigned received
seed of what is now known to the trade as V. Trickeri.
This is by far the best kind for out-of-door culture.
Moreover, it can be grown where V. regia fails to grow,
as it revels in a temperature of Qnly 75°-S0°.

Victoria regia is now considered of easy culture. Its

requirements are heat, light and a rich, mellow loam in
abundance. The seed should be sown during February
and March. The temperature of the water should range
between 85° to 90° F. The seed may be planted in pots
or seed-pans and placed in shallow water. A tank 8-12

in. deep, having a metal lining, copper preferred, is

very serviceable for seedlings and young plants. Where
sufficient heat is not attained from the heating pipes, an
addition can be made by the use of an oil-lamp. It is

altogether unnecessary and unnatural to file or chip the
seed to assist or hasten germination. The seedlings will
appear in about twenty days, though occasionally a few
may appear in ten days. These should be potted off

singly into 2M-iu. pots, using fine, loamy soil. The
water temperature for the young plants should be the
same as directed for the seed pots. As soon as the
young plants acquire their first floating leaf they will

doubtless be benefited by repotting. From the very be-
ginning, as sprouted seeds, they should be kept steadily

growing, repotting at intervals, until they are planted
out in their summer quarters. As the young plants ad-
vance they will require more space, so that the leaves
are not crowded and overlap each other.

To raise plants of V. Trickeri is altogether a different

matter. The seed will not germinate in a high tempera-
ture; 65° to 70° is sufficient. The seed may be sown in

February, but there is a great uncertainty as to how
long one must wait for the seedlings to appear, and also

as to what percentage of seeds will germinate. As soon
as the seedlings appear they should be treated like seed-
lings of V. regia, except as to temperature, which should
be kept as above stated for seedlings and small plants,

and as the season advances may be raised to 75° and
80°. The rationality of the cool treatment here advo-
cated is borne out by the fact that early in June quanti-
ties of seedlings appear in the pond in the open where
a plant has grown the preceding season, the seed hav-
ing remained in the pond during the winter. Planting
in summer quarters may be done early in June or when-
ever it is safe to plant out tender nymphspas, that is,

when the pond is not artificially heated. Where it is

desired to plant out in unheated ponds it is not safe to

plant before the middle or latter end of June. The con-

ditions of the weather, earliness or lateness of the sea-

son, locality, etc., nnist all be taken into account.
The best results are to be obtained from an artificially

heated pond, or pits in the pond specially constructed
to start the Victorias, these pits to be heated by hot
water or steam and covered with frames and sashes.

By this method plants may be set in their summer
quarters early in May and heat applied until the middle
of June, or rather a temperature of 85° maintained until

the advent of summer weather.
Very gratifying results are obtained when the Vic-

toria is grown under glass, as it is thus grown in sev-

eral places in the United States, notably at Schenley
Park, Pittsburg, and Allegheny Park; also at "Grey-
stone," the estate of Samuel Untermyer, Esq., Yonkers,
N. Y. ; also at many notable gardens in Europe. Plants
grown under glass usually attain to larger dimensions,
as they are protected against climatic changes and the
elements, besides enjoying more of a tropical atmos-
phere. There is, however, more than one disadvantage.
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Settin<? aside the costly construction, labor, etc., it is by
no ineans inviting even on a warm day to spend many
minutes in such a structure. Compare tliis with a nat-

ural pond and its surroundings and a cool shady seat

where these gorgeous plants may be viewed at leisiire.

Whether grown indoors or out, these plants are only
annuals, and seedlings are of necessity raised every
spring. They form no tiibjers as do the tender nym-
phaeas, or rootstock as do the hardy nymphreas.
Few, if any, insects are troublesome on these plants.

The worst is the black fly or aphis. The use of insec-

ticides should not be resorted to, as they are most
likely to damage the foliage. The safest remedy is to

introduce a colony or two of the welI-kTio\^na "lady bug."
They and their larvae will soon clear oft' all the aphides
without any injury to the plant. Wm. Tricker.

ViGNA (DorainicVigni,Paduan commentator on Theo-
phrastus in the seventeenth century) is a leguminous
genus of 30 or more species, closely allied to Phaseolus.
It is distinguished under Cowpea in Vol. I. The Cowpea
is known both as V. Catjang, Walpers, and V. Sinhisis,
Endlicher. The former name, however, dates from 1839
and the latter from 184:8, and the former should be used.
The Cowpea is an annual bean-like rambling vine with
three rhomboid-ovate stalked leaflets, the lateral ones un-
equal-sided, the petioles long. The flowers are bean-
like white or pale, borne two or three together on the
summit of a long axillary peduncle. The pods are slen-

der, usually curved, a few inches to a foot or more long.

Seeds small, kidney-shaped, bean-like, white or dark,
usually with a different color about the eye. The Cow-
pea varies much in stature, and particularly in the
color of the bean. It is possible that more than one spe-
cies is concerned in these horticultural forms.
The nomenclature of the cultivated varieties of Cow-

peas is almost hopelessly confused. Formerly the name
Cowpea was restricted to the buff-colored or cl.ay pea,
but now it is commonly used generically. The word
Cowpea is an Americanism. Common generic terms now
in use in the South are "black-eye pea" and "cornfield
pea."
While the Cowpea is now used mostly for animal food

and green-manuring, the pea itself is also a good human
food and has been so used for many years. For table use
the peas are usually gathered when the pods begin to

change color, although the dried peas are also exten-
sively used. As long ago as ISo.'i) an excellent essay on
Cowpeas was written by Edmund Ruffin (Essays and
Notes on Agriculture, Richmond, 1855). l^ g^ g_

VIGITlfiRA (Dr. A. Viguier, botanist of Mbntpellier,
France). Oompdsitce. About GO species of herbaceous
or somewhat shrubby plants, found in the warmer parts
of the world, especially America. The following is a
native of Lower Calif, and is )ifered in S. Calif. It is a
tall, biishy plant with silvery foliage and small yellow
fls. like single sunflowers, but borne in ample corymbs.
The plant blooms both winter andsiimmer. For generic
characters see Gray's Synoptical Flora or Bot. Calif.

tomentdsa, Gray. Shrub or branching subshrub: Ivs.

opposite, subcordate, serrate, tomentose on both sides,
3-5 in. long: heads corymbose: akenes villous, with 2

long awns and many small scales. "W. M.

VILLAGE IMPROVEMENT AND CIVIC IMPROVE-
MENT. An improvement association is an organiza-
tion of persons who band themselves together in or-
der to promote the civic beauty and hygiene of the
town wherein they live. Such associations have no
legislative power outside their own bodies, yet they
may rightfully use their influence to promote laws af-
fecting the general welfare. The secret of their suc-
cess in the long run is in educating public opinion to
demand good officials, and then in cooperating with the
olflcials, not antagonizing them. A few notable associa-
tions are composed entirely of women. Those of Hones-
dale, Pa., and Petahima, Cal., are good examples. Other
associations equally noted are composed of both sexes.
Bar Harbor, Me., and Stockbridge, Mass., having ex-
amples of the best type of mixed associations. The
Merchants Association of San Francisco, with a mem-

bership of more than a thousand, is an excellent exam-
ple of an efl'ective society composed wholly of men.
Experience has taught the older organizations that a
juvenile auxiliary is a valuable adjunct. These juvenile
branches are worked through the public schools, and
their promotion is the most practical way known of
teaching civics.

These associations are organized by one or more in-

terested persons calling a meeting and electing officers.

The officers are president, vice-president, recording and
corresponding secretaries, a treasurer, and an executive
committee, all elected anuTially. The duty of the last is

to plan the work, make the contracts and expend the
funds. The funds are raised by annual dues of the
membership, by contributions and by entertainments.

2669. Glimpse of a village street in a community where the
idea of village improvement flourishes, showing that

a central lawn with border planting is adapted even
to small areas.

The usual and most successful mode of work done by
these associations is to form as many committees as
are desired, and place every member of the association
on one of these committees. Each committee has a
chairman, who calls its meetings independent of any
meetings of the central body. This placing of each
member upon a committee assures the working inter-

est of the entire membership.
In large cities it has been found best to have section

or ward organizations, which work for the especial
needs of their ward or section, while delegates from
these sections are elected to the central body, which
works for the general good of the whole city. Denver,
Col., Oakland and San Francisco. Cal., and the famous
Woman's Civic Chib of St. Paul, Minn., work upon
these lines. The standing committees ai'e never quite
alike in any two associations. They necessarily vary
with the needs of the community.
While the avowed object of these associations is the

improvement and ornamentation of public streets and
highways, the cleaning and beautifying of premises,
school yards, library grounds, railway stations, and
other public buildings, the formation of parks and the
preservation of natural beauties, yet in an association
of progressive, broad-minded people, miich kindred
work naturally creeps in. For example, the Montclair,
N. J., association has ten standing committees and con-
stitutional power to add special committees as need
arises. The names of these committees are as follows:
street, sanitary, flnance, humane, railroad, children's
auxiliary, park, preservation of natural beauties, pre-
vention of cruelty to children, prevention of cruelty to

animals.
The work of committees may be well set forth by

specific examples from the Montclair society. Under
the supervision of the street committee, galvanized
iron barrels were placed at intervals along the main
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thoroughfares for the reception of rubbish, such as
paper, and fruit rinds. Shopkeepers are asked to keep
their premises in good order. If they do not comply
with the request, the Town Improvement Association
sends a man with a wheelbarx'ow (tlie latter labeled T.
I. A.), and with broom and hoe a general housecleaning
takes place. After two or three visits of the T. I. A.
man, the proprietor generally takes the hint and at-

tends to his premises himself. The sanitary committee
reports to the health board any niiisance. The milk sup-
ply has been carefully looked after, the dairies inspected,
and a map showing the locations of all the dairies placed
on file in the office of the town clerk, where it may be
seen by any householder who cares to examine it. The
finance committee looks after the funds. Annual dues
are fifty cents a member. The work of the humane
committee is to inspect the police station, see that it is

kept in sanitary condition, and the prisoners properly
treated. The railroad committee keeps a watchful eye

2670. A vista of improved backyards in Dayton, Ohio.

upon the stations and sees that they are as neat as pos-
sible and the surroundings made attractive. The chil-

dren's auxiliary is formed of eleven hundred school
children, who have pledged themselves to "work to-

gether to make Montclair a happier place in which to
live, by doing everything we can to make the town
more healthful and beautiful." The difi'erent classes
from the school take charge of the flower-beds aroimd
the buildings, attend to the planting and keep them in

order. All this fosters early the love of attractive sur-

roundings, engenders habits of neatness, aud devel-
ops local pride and patriotism.
The committee for the preservation of natural beau-

ties has much to keep it busy. Its members watch the
fine trees of the town, and if any are splitting, the
ownei's are notified to mend them. Dead trees are cut
down, and the owners of unsightly fences are requested
to remove them. The burning of hedge-rows is forbid-
den, as it destroys the wild flowers and leads to forest
fires. The duties of the committees for prevention of
cruelty to children and animals are self-explanatory.
They are auxiliary to the state association, and have
full power to act. The park committee takes charge of
any waste pieces of ground, generally at the intersec-
tion of roads, keeps them in order, and plants shrub-
bery or makes flower-beds, as the case may be.

Montclair boasts of the most humanely equipped jail

in the state, with a separate apartment for women, and
a sanitary and padded cell for the insane. The com-
mittee for the prevention of cruelty to animals has
placed the sign posts, "Please uncheck your horses
going up this hill," at the top and bottom of the moun-
tain road. The paving of the plaza in front of the rail-

way station is due to the efforts of the railway committee,
which visited the officials at least once a month for
three years before the work was undertaken.
Newton Center and Stockbridge, Mass.. contend for

the honor of forming the first improvement association.
Newton Center's association claims to be older by a
year than the Laurel Hill Association of Stockbridge.
The latter organization was founded in 1853 through
the efforts of Miss Mary Gross Hopkins, afterwards
Mrs. J. Z. Goodrich, and was caused by overhearing the
caustic comments of a summer visitor upon the untidy,
unhygienic condition of the village and its undesira-
bility from these causes as a summer residence. Miss
Hopkins reported the visitor's remarks to her towns-
people, and after a year's agitation the Laurel Hill Asso-
ciation of Stockbridge was formed. The first year $1,000
was raised, 400 shade trees planted, the village green
put in order and prizes offered for the longest and best
strip of sidewalk. The offer of these prizes, together
with a reward for the detection and punishment of any
one caught destroying any of these improvements, had
such a marvelous effect in arousing civic pride in the
appearance of the village that interest in the associa*

tion has never failed. The beauty of the
village had much to do with the selec-
tion of the famous Lenox neighborhood,
part of which pays taxes in Stockbridge.
So pleased were the townspeople and
summer visitors with the work of the as-

sociation that it became necessary to ob-
tain a state charter before the association
could legally inherit the funds, parks and
other gifts to the value of more than one
hundred thousand dollars left in its

charge.
Bar Harbor, Maine, regards its im-

provement association in the light of a
commercial investment. The summer
visitors demand that the village be kept
clean and pretty, aud they give liberally
to the association. This association makes
paths over the island and keeps them in

repair. It also keeps patrols on these
paths in summer to put out camp-fires,
well knowing that if the forests are de-
stroyed the charm of the island would be
greatly lessened. •

The value of an improvement society's
work as a commercial investment is

clearly perceived by Europeans. The
Schwarzwald Improvement Society of Germany num-
bers 3,500 members, who are assessed an annual due
of $1.25. This association was formed for the purpose
of "making the Black Forest known and accessible to
the public, of preserving and protecting ruins, of im-
proving pleasure-grounds, erecting pavilions, towers,
etc., and generally promoting intercourse." There are
thirty-nine sections in this immense association, each sec-
tion working for its own interest after the manner of the
American ward associations. Both the German and Eng-
lish associations work to attract capital to their towns.
River-sides are made into a continuous parkway through
the town, paths are opened to points where beautiful
views may be had, and cards in the hotels and public
buildings draw visitors' attention to these matters, and
to the fact that comfortable seats will be found in these
places. German children are urged to be polite to
strangers, and in London the public schools have or-
ganized a League of Courtesy. English laws do not
permit the pollution of streams by sewage or factory
waste, and in Europe good roads and clean streets have
for so long been a national and municipal concern that
they are looked upon as a matter of course. In general,
European associations are not obliged to consider these
problems, but are free to turn their attention to the
promotion of civic beauty in all its various forms.

It is the leading men and women of each country who
are promoting these associations. The society called
Scapa, the mission of which is the checking of the abuse
of public advertising, has more than one thousand
members enrolled, some of them members of Parlia-
ment. The work of this notable society has attracted
the favorable attention of almost every government in

Europe.
In America, the "National League of Improvement

Associations " was organized at Springfield, Ohio, Oct.

10, 1900. It is now known as the "American League for
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Civic Improvement." Tlie objeet of tlie ofganization,

as stated in tlie constitution, "sball be to bring into

communication for acquaintance and mutual belpfub
ness all organizations interested in tbe pnimoliou of

outdoor art, public beauty, town, village anrl neighbor-

hood improvement." The headquarters of the national

organization are at Springfield, Ohio.
As in Europe, the commercial po.ssibilities of the work

are beginning to appeal to the American bu.siness man.
Large owners of real estate and tenant houses are

adopting as business methods some of the special fea-

tures of improvement associations. Commercial clubs

and boards of trade are awakening to the fact that a

cleanly and beautiful city containing fine boulevards,

riverside drives and parks, public baths and swimming
pools, is as much of an inducement to new firms desir-

ing to locate as is a cash bonus or good shipping
facilities. Firms and good citizens seeking new loca-

tions and finding these advantages are assured without
further search that the schools will be good, the resi-

dence district fine, and that a minimum of undesirable

residents will be found. Nurserymen, florists and
dealers in paint are the first to reap material benefit

from the formation of these associations. Usually the

first step in improving property is the planting of trees

and flowers, then the house receives a coat of paint. It

is an excellent idea for an improvement association to

encourage floral shows, with prizes to schools and
school children, for through the latter medium the in-

fection of beautifying is carried into homes that can be
reached no other way.
These associations in no way interfere with the work

of the city officers. Rather they supplement it by do-

ing the things for which the town laws make no provi-

sion. The oiHcers of towns having one or more of the.se

associations find the enforcement of laws made easier,

and should a large sum be needed for necessary im-
provements, they are likely to find an intelligent public

knowledge upon the subject in place of the oftentimes
exasperating stupidit3^

The results obtained from an active and prosperous
association are manifold. These societies make far better
citizenship: they create an intelligent civic pride. They
make possible practical civics in the public schools.

The commercial benefits of such work appeal to the lib-

eral and progressive element among all business men.

Jessie M. Good.

The limitations of space do not allow an historical

sketch of the various movements culminating in the
organization of the American League for Civic Improve-
ment, nor a list of the various periodicals which are de-
voted partly or wholly to the work. A great work for
village and civic improvement is done by general agen-
cies as well as by the special societies devoted to the
work. An analysis of these complex social forces is

beyond the scope of this cyclopedia, but the following
outline sent by Charles Mulford Robinson, author of

"The Basis of Civic Improvement," will be found very
suggestive. The work outside the special societies may
be roughly summarized as that done. — I. By committees
(1) Of women's clubs (a) local, {&) federated; (2) Of
boards of trade, etc.; (.3) Of real estate exchanges. II.

By political organizations, in securing better officials.

III. By the organizations of these officials, (1) The
American Society of Municipal Improvements, (2) The
League of American Municipalities, (3) The State
Leagues of Municipalities. IV. By corporations, (1)

Model communities, (2) Improvement of home grounds,
neighborhoods. V. By individuals (1) For private pro-
fit, (2) Out of public spirit. L H. B.

VILLAESIA nymphoides is the plant described at

p. 92.5 of this work as Limnanthemum nymphoides. The
plant is probably to be referred to Limnantheinum pel-
tatum, however. To the list of pictures add Gn. 48:1036
and 48, p. 300.

VIMINAEIA (Latin, vimen, a slender twig or withe,
alluding to the branches). Leguniinbste. A single spe-
cies, an Australian shrub with rush-like stems and long,
wiry "leafless" branches, i.e., the leaves for the most
part reduced to long, filiform petioles, although at the

ends of the more vigorous or lower branches a few <jval or
lanceolate Ivs. are often found. The rather small flowers

are pea-shaped, orange-yellow and are produced in long,

terminal racemes. Calyx-teeth short; petals on rather
long claws ; standard roundish ; wings oblong, shorter
than the standard; keel slightly curved, as long as the
wings; stamens free: ovary nearly sessile; style fili-

form: pod ovoid-oblong, usually indehiscent: seeds
1-2.

denud&ta, Smith. The name Leafless Rush-broom has
been proposed for this. Leafless yellow-fld. shrub, at-

taining 10-20 ft., formerly cult, in European green-
houses as a small tender shrub: Ivs. 3-8 in. long: pod
2-3 lines long. Australia. B.M. 1190. P.M. 14:123.-
Offered in S. Calif. -p. W. Barclay.

ViNCA (pervinca, old Latin name of Periwinkle,
used by Pliny). Apocijnctcea>. A genus of 10 species
including the common Periwinkle or Trailing Myrtle,
rinca minor. This is one of the commonest and best
plants for covering the ground in deep shade, especially
under trees and in cemeteries. It is a hardy trailing

plant with shining evergreen foliage and blue, salver-

shaped, 5-lobed fls. about an inch across, appearing in
spring or early summer. It forms a dense carpet to the
exclusion of other herbs. It thrives best in moist, half-

shaded positions, but will grow in the deepest shade
even in poor soil, especially if it be stony. It is a capi-

tal plant for clothing steep banks, covering rocks and
carpeting groves. It can be planted successfully on a
large scale any time from spring to fall during mild
or rainy weather. It is propagated by division or by
cuttings, as seeds very rarely mature. The Periwinkle
will live in city yards under trees where grass will

not thrive. V. minor is the commonest and perhaps
most variable species. Varieties with white, purple
and double fls. are kept in most nurseries, as also a
form with variegated foliage.

Vinca major is larger in all its parts than the com-
mon Periwinkle and not so hardy. It is well known to

florists. A variegated form of it is seen in nearly every
veranda box in the country.

V. rosea is a tender plant of erect habit which is

used chiefly for summer bedding. It grows about a foot

high and has rosy purple or white fls. with or without a
reddish eye, and often 2 in. across. The plants bloom
continuously from the time they are set out until frost.

It can be grown in large masses for public parks with
somewhat less expense than geraniums. Mr. Strom-
back, head gardener of Lincoln Park, Chicago, has re-

corded his experience with Vinca rosea in Florists' Re-
view 1:141 as follows: The seed is sown in Jan. or

Feb. in flats of sandy soil in a temp, of ()5°-70°. When
the seedlings show the second leaf, they are pricked
out about an inch apart in tray^s of the same soil, and
when the little plants have 5 or 6 Ivs. they are potted
into 2-in. rose pots, and later shifted to 3-in. pots. The
ma.iority are bedded out from tbe 3-in. pots. The soil

of the bed should be a sandy loam if possible, and the
plants will not do well in a very heavy soil. In bedding,
set the plants about a foot apart. 'They require more
water than a geranium, and when the bed is watered it

should be given a good soaking and then left alone for

a few days. The plants require no trimming.
The amateur will find Vinca rosea a satisfactory

window plant that can be grown with little trouble from
seeds started as late as April, but of course such plants

will not bloom as early as the bedding stock propagated
in Jan. or Feb. V. rosea is the largest flowered Vinca,
and it seeds freely. Yf. M.

Vinca major and varieties are the most useful of the

genus to the commercial florist. Some plants from
2-inch or 3-inch pots should be planted out in May.
They will make large plants by September. For decorat-

ing purposes, some of these plants can be lifted and put
in 5-inch pots and will winter in a very cool house. To
obtain useful sized plants in 3-inch pots the following
spring for veranda, box and vases, cuttings should be
put into sand end of September. The long trailing

growths will give an abundance of material. Always
make the cutting with two eyes, choosing neither the

hard growth at base nor the very soft tips. They root
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slowly but surely in about a nionth, and until February
will do very well in a 2M-iucli put. About the middle of

February shake off the soil and give theui a 3-inch pot,

and they will make a fine growth bv middle of May. In

dark purple fis. ; aurea variegata, with golden variega-
tion; caerulea, with sinj^le blue fis.; plena, with double
blue fls.; rosea, with single rosy fls.; purpurea pl^na,

with purple double fls. Gn. 50:1078. Some of these are

2671. Vinca minor, the Common Periwinkle, or Running Myrtle. Natural size.

growing these trailing Vincas in pots the principal point

to observe is never to let them want for water.

William Scott.

Vinca is a genus of herbs or subshrubs, erect or pro-

cumbent: Ivs. opposite: fls. rather large, axillary, soli-

tary; corolla salver-shaped, with a narrow throat which
is pilose inside or thickened-calloused; stamens in-

cluded above the middle of the tube; carpels 2, distinct;

stigma annular, thick, viscid; ovules 6-mauy in each
carpel, in 2 series: follicles 2, erect or divergent. The
genus may be divided into 2 sections: 1. Pervinca, in

which the antlier-cells are short and divided by a wide
connective; 2. Lochuera, in which the anther-cells are

normal. V. ro.'ea belongs to Section 2; the others men-
tioned below are included in Section 1.

alba, 1, 4.

argentea, 1.

atropuvpurea, 1.

aurea, 2.

Bride, The, 1.

cserulea, 1.

INDEX.

elegantissima, 1, 2.

herbaeea, 3.

major, 2.

minor. 1.

ociilata, 4.

plena, 1.

purpiu'ea, 1.

reticulata, 2.

rosea, 4.

variegata, 2.

varius, 4.

A. Trailing herbs, hardy or nearly so, only the short
flowering stems ascending: fls. produced in spring
or early summer, mostly blue or white. European
species.

B. Foliage evergreen.

c. Lvs. ovate or oblong -ovate: corolla-lobes wedge-
shaped: calyx glabrous.

1. minor, Linn. Common Periwinkle. Blue, Run-
ning or Trailing Myrtle. Fig. 2G71. flardy evergreen
trailing herb, in all country gardens and running wild
in cemeteries and shady places, the blue-fld. or typical

form being commonest. Often called "Mj'^rtle" but the
classic myrtle is Myrtus comniuhis. Very rarely pro-
duces seed, but spreads freely by creeping sterile stems
which root at every joint. Lvs. ovate or oblong-ovate,
glabrous and shining, barely 1% in. long: petiole very
short, with 2 glands near the apex: calyx-lobes lanceo-
late, glabrous; corolla - lobes wedge-shaped, obtusely
truncate. Eu.
The following horticultural varieties are advertised in

America: Var. ^Iba, with single white fls.; alba plena,
with double white fls. ; alba variegata, with single white
fls. and variegated foliage; argentea variegita, with
silvery variegation; atropurptirea compActa, with single

advertised without reference to V. minora as if they
were good species, thus V. ccerulea and purpurea. V,

elegantissima alba belongs here, also "The Bride," a
white variety with a pink center.

cc. Lvs. subcordate-ovate: corolla-lobes ohovate: calyx
dilate.

2. m&,3or, Linn. Larger Periwinkle. Larger in all

its parts than V. minor, not quite hardy north, and root-

ing only at the tips of the sterile stems. Lvs. broader
below the middle than in I', minor, subcordate-ovate,
often 2-3 in. long, ciliate; petiole with 2 glands near the
apex : fls. blue ; calyx-lobes narrowly linear, ciliate

;

corolla-lobes obovate. Eu. — This species is much sub-
ject to mealy bug. The va-
riegated forms are popular
for veranda boxes and
hanging baskets. Some are

blotched with yellow, otli-

ers are margined. Here
seem to belong V. aurea
marginata and V. aurea
maculata, Hort. I', mitjor,

vars. variegata and reticu-

lata, are also advertised.
Var. elegantissima, Hort.,
is a handsome form witli

lvs. bordered and blotched
with yellowish white. It

seems to be common with
the florists, although it is

rarely, if ever, advertised
in American trade cata-

logues. It is one of the
best forms for vases for
baskets and for decora-
tion indoors. The sprays
should be allowed to grow
long, in order to develop
their characteristics. Cut-
tings should be struck
early in the fall and if kept
growing steadily will make
satisfactory specimens in

five-inch pots. It is a good
idea to plant this variety
in the front part of a sunny
greenhouse bench where
the long sprays may reach down to the walk. As a
window -box plant it ha-s the merit of withstanding
considerable neglect.

2672. Vinca rosea.

(X nearly 3^).
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BB. Foliage dei'iduouii, or less evergreen.

3. herbicea.Waklst. & Kit. Herbaceous Periwinkle.
Hardy trailing herb, wliicli generally loses its foliage in

winter, sends up short flowering stems in spring, fol-

lowed by .sterile creeping stems which root at the tips.

The tls. are purpler than in the common Periwinkle,

later, and the corolla-lobes are narrower: Ivs. elliptical

or lanceolate, margin revolute, ciliate; petiole with 2

glands near the middle: calyx -lobes narrowly lanceo-

late, ciliolate; corolla-lobes oblong-obovate, dimidiate.

Eastern Eu., Asia Minor. B.M. 2002. B.E. 4:301.

AA. Tender^ erect siibshrub {herb iV". ), with rosy or

wJilte fls. prodiiced all sunttner.

4. rosea, Linn. Madagascar Periwinkle. Fig. 2(372.

Tender, erect, everblooming plant, somewhat shrubby
at the base, cosmopolitan in the tropics: Ivs. oblong,
narrowed at base, veiny: petiole glandular at the base,
fls. with a very small orifice, rosy purple or white, the
latter with or without a reddish eye; calyx-lobes linear,

corolla-lobes dimidiate-obovate, mucronulate. Gn. 36,

p. 455; 43, p. 389. V. 13:49; 10:49. B.M. 248. P.B.
1:141. — This is commonly called the "Madagascar Peri-
winkle," but V. rosea is probably not native to the Old
World, while the only species of Vinca that is really na-
tive to Madagascar, viz., V. latwea, is not in cultiva-

tion. The plant is sometimes called "(.-ape Periwinkle "

and "Old Maid." The three main types should be
known as T'. rosea, W rosea, var. alba, and V. rosea,
var. oculata, the latter being a white flower with pink
or red center. As a matter of fact, these appear in
American catalogues as V. alba, V. alba pitra, I', alba
nova, V. oculata and I', varlus, the latter being a trade
name for seed of mixed varieties. -^^ jl

VINCETOXICUM. The Mosquito Plant or Cruel
Plant, known in the trade as Vlncetoxicuni acumina-
tum and K. Japonicum, is Cynanclium acuminatifo-
liitm, which see.

VINE-CACTUS. Foiiqnieria splendens.

VINE, GLORY. Cliantlnis.

VINE PEACH. See under Cuctimis Melo.

VINE, PIPE. Arlstolochia Sipho.

VINE, SILK. See Periploea Grmca.

VINE, WONGA WONGA. Tecoma australis.

VINES. In horticultural parlance, a vine is a weak-
stemmed, more or less tall-growing plant that needs to
have the support of some rigid object to hold it above
the earth. Many plants that are grown for their eco-
nomic uses are vines, although they are ordinarily not
so classified in horticultural works; for example, some
of the beans, the hop and the sweet potato plant. When
vines are mentioned in horticultural writings, plants
that are used for ornament are commonly understood.
In general literature the term "vine," when used spe-
cifically, designates the grape. Sometimes vegetable-
gardeners, when speaking of vines, mean cucurbita-
ceous plants, as melons, cucumbers and squashes.
Vines belong to many natural orders and represent

very many types of plant beauty. The larger part of
them are useful in horticultural operations as screens
for covering unsightly objects or for shading verandas
and summer houses. Blany of them are shrubs, the plant
body being woody and persisting year after year; others
are perennial herbs, dying to the ground but the root
persisting from year to year, as some dioscoreas; others
are true annual herbs, as morning-glories. Some of
them are valued chiefly for foliage, as the Virginia
creeper, Japanese ivy, grapes and the true or English
ivy; others are prized largely for their flowers, as morn-
ing-glories, moonflowers and scarlet runners. Vines
represent all degrees of hardiness or tenderness; they
.ire also of various heights and differ in rapidity of
growth; therefore it is impossible to make a list of vines
that shall apply to the whole country.

122

Vines are really climbing plants. They get up in the
worid in three general ways: by scrambling or clam-
bering over other plants without any special devices
for aiiling them in the ascent; by twining about the
support; by ascending by means of special organs, as
roots or tendrils. The larger number of cultivated

climbing plants belong to tlie last two categories.

However, there are many useful climbers amongst
the scramblers, as, for example, some of the long-
stemmed roses. These plants usually have to be tied to

a support unless they are allowed to ramble at will over
some expanded surface, as the top of a bush or a broad
stone wall.

Each species of twining plant has its own direction of

winding about the support, and the species follows this

direction under all ordinary circumstances. Some of

them, as the hops, wind about the support in the direc-

2673. Hop (Humulus Japon-
icus), twining from the
observer's right to his

left, or with the sun.

2674. Morninu-glory. twining
from the observer's left

to his right, or against
the sun.

tion of the movement of the sun, or from the observer's
right to his left. Fig. 2673. Others, as the morning
glory, twine in a direction opposed to the daily move-
ment of the sun, or from the observer's left to his right.

Fig. 2674. The constancy of these directions of climb-
ing was observed long ago. It is interesting to know
that Paul Dudley, Chief Justice of Massachusetts,
made this observation as long ago as 1724 and reported
it to the Royal Philosophical Society. A full discussion
of this and related topics concerning climbing plants
may he found in Darwin's book, "The Movements and
Habits of Climbing Plants."
The special organs by means of which plants climb are

of many kinds. In general they may be referred to three
general categories: roots, as the trumpet creeper and
ivies; coiling petioles or leaf-stalks, as the clematis
(Fig. 487) and the nasturtium; tendrils. The tendrils

are of various morphological origin. Some of them, as
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of the grape, are modified branches or stems; others,

as those of the pea and cobsea, are modified leafiets; stiil

others, as in some species of lathyrus, are modified stip-

ules. True tendrils are always definitely arranged with
reference to the position of the leaves. The young ex-

tended tendril usually swings about in a circle or ellipse,

its end being somewhat bent or coiled. When this end

2675. The coilinE of tendrils ; a shows the tendril hooks
ready to grasp a support ; b, shows the coiline of the

tendril-branches and the straight or not-coiled spaces
where the direction of the coil is reversed. Cassa-
banana (Sicana;.

strikes a support it fastens itself securely, and then the
plant is drawn to the support or held to it by the coiling

of the tendril. This coil also serves as a spring whereby
the plant is held to its support during winds. The con-
tinuous coiling of the tendril in one direction would
twist the tendril in two; therefore, tendrils usually coil

in more than one direction, one part of the length being
coiled from right to left and another part from left to

right. Some of these phenomena may be seen in Fig.
2675, w^hich represents the tendrils of one of the Cucur-
bitacese. All members of this family, as cucumbers,
melons, pumpkins and wild balsam apple, are excellent
subjects on which to observe these phenomena.
Of the very many vines that may be used with good

results in the open air in the North the following are
common and therefore to be commended. Many green-
house vines can also be used in the open during the
summer, but these are not included in the present list.

AA. Top shrubby.

Ampelopsis quinque folia, Virginia creeper. Figs. 80»

1866. The best single vine for covering buildings and
arbors, since it is perfectly hardy and thrives under
many conditions. Plants should be selected from vines
of known habit, as some individuals cling much better
than others.
A mpelopsis trlcuspidata {A. Veitclii). Fig. 2670

;

also Fig. 81, Vol. I. A neater and handsomer vine than
the Virginia creeper, clinging closer, but it is often in-

jured by winter in exposed places, especially when
young. It is best adapted to stone and brick buildings.

Clematis of various species. G. panicnlata and C.
Virginiana are best for general use.
Tecoma radlcans, trumpet creeper.
Vitis or grapes of various species. The wild species

are preferable. Fig. 2677.
Hedera Helix, true ivy. Fig. 1023. The English ivy

does not endure the bright sun of northern winters.

Hardy in middle states, and often does well on the north
side of buildings farther north.
Acfinidia arguta. Fig. 29. One of the best arbor

vines.
Akebia qulnata. Figs. 56, 57. Graceful and pretty.
Lonicera sempervirens, L. flava and other honey-

suckles. L. Japonica (or L. Halliana) is half evergreen
in the North and is popular.

Aristoloclila macrophylla , Dutchman's pipe. Figs.
138-140. A robust grower, with enormous leaves. Use-
ful for covering verandas and arbors.

Oehfstrns scandens, waxwork or false bittersweet.
Wista7'ia Sinensis and W. speciosa. Figs. 2475,

2476.

AA. Top dying to the ground, or nearly so, in winter.
Some are annuals.

Menispermum Canadense, moonseed. A small but
attractive native twiner useful for wild gardens.
Hamulus Lupulus and H. Japonicns. The former is

the common perennial hop; the latter is a sturdy and
useful annual.

JDioscorea divaricata, yam, Chinese potato, cinnamon
vine. The large, deep-seated tuberous roots withstand
freezing. Climbs high, but does not produce foliage
enough to cover unsightly objects. Dioscorea, vlllosa is

a small bitt handsome native species
Piieraria Thunhergiana (known also as Doliclios Ja-

ponicus), while not yet common, deserves to be better
known. It is an herbaceous perennial in the North, but
makes a woody top in the South. Very vigorous grower.
Phaseolus multiflorus, scarlet runner bean, Dutch

case-knife bean. Red- and white-fld. varieties. Peren-
nial in the South. Tender.
Ipomcea, various species. Moonflowers and morning-

glories belong here. Some are perennials far south; all

useful and interesting. Tender.
Tropceolam 7najus, nasturtium. Tender annual.
T. peregrinum, canary-bird flower. Tender annual.
Lathyrus odoratns, sweet pea. Hardy annual.
Thunbergia alafa. Tender annual.
Dolichos Lablah, hyacinth bean. Tender annual.
Cardiospermum Halicacabnm, balloon vine. Tender

annual.
Adlnmia cirrhoaa, Allegheny vine. Tender perennial.

Cobopa scandens. Tender. l^ jj^ g^

Vines for the South. I. Deciduous. Ampelopsis tri-

cuspidata and quinquefolia are exceedingly popular for
covering brick walls, stumps, or dead trees. Being de-

ciduous, they are free from the objection of evergreen
ivies,whose foliage often accumulates dust and is a harbor
for sparrows' nests. A. arhorea retains its black ber-

ries all winter; the form with variegated foliage is most
desirable. — -S^rc/iewia scandens has small, greenish
flowers; not showy, but of rapid growth in moist soil.

— Celastrus scandens is dpsirable for its orange-colored

2676. Ampelopsis tncuspldata on a stone building.

capsules and scarlet seeds, which are retained during a
part of t\ie winter. — CentrOSenia Virglnianum, a twin-
ing herb, is a very desirable small vine. The large,

pea-shaped lavender flowers are produced from May
until siMtwmn.— Clematis. The best native species are
G. crispa, with dark bluish purple campanulate flowers,

G. coccinea with scarlet campanulate flowers, and C.
holosericca, conspicuous for the silky plumose tails of
the akenes. All these are herbaceous and lose their

stems during winter. Of the hybrid garden varieties
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which retain theii' stems there lire only a few that can
stantl the long, drj' sumraors of the niidiUe South. The
most resistant are 6'. Jiu-kmniil, Fairy Queen, Meiiryi,

liiiiiKjinosii, Otto Froebel. Duchess of Edinburgh, veln-

iiiitijbnt all should be planted where free from the direct

glare of the afternoon snn. — Zfcc ii mar ia harbara, a tall

climber usually found in rich moist bottoms and bear-

ing numerous fragrant white flowers, is a very showy
plant. — ii/CMon Barbarum is frequently used for trel-

lises; the red berries, which are retained during winter,

are its main attraction. — Pf/.s-.v/ZVoj-o hicariiaht is often

a troublesome weed in newly cultivated lands, but its

flowers are remarlsably showy and the lemon-liUe fruits,

called may-pops south, are edible, the seeds being coated
with a mucilaginous acidulated pulp. P. Infea has very
small greenish yellow flowers and also a very small,

purple-colored iruit. — Periplocu Grceea is of exceedingly
rapid growth, and when covered in spring with myriads
of flowers is an attractive plant for trellises or rustic

summer-houses. — P»cr»r(» Thnnbergiana is a most
vigorous climber, a single plant frequently
covering an enormous space. The pea-
shaped flow^ers appear in spring, are of a

'

violet color and very fragrant. No better
plant can be found for covering a large
space in a short time. It is excellent for
covering dead trees. — yV'cowm (jrandiflora
is one of the best exotic climbers, with
very large and showy orange-red flowers,

wliich are produced from spring unti
autumn. It can be trained with a single
stem if supported for a few years. Sev-
eral forms differ only in the size and
color of the flowers, as coccmea, deeper
red ; speciosaflora, yellowish ; liybrida^
blood-red. The native species, T. radieans,
is frequently considered a nuisance south
in cultivated fields, but when trained to a

pillar or frame few of our native climbers
are as desirable.— Wistarias. Al-
though the Japanese species fre-

quently produces clusters more
than a yard in length, the Chin-
ese species is the favorite, being
cultivated in purple, white and
double forms. The double flow-
ers are A'ery full and of a beauti-
ful shape, but the variety is un-
fortunately a shy bloomer. Our
native species, W. speclosa , is

superseded by an improved Eu-
ropean form. Var. mngvifica has
flowers of a light lavender-blue,
which are produced at intervals
during the summer. Its growth
is unusually vigorous.

II. Evergreen. Akebia lo-

bafa, with its large leaflets in ii's,

yields an abundance of banana-
shaped mucilaginous fruit, found
in the markets of Japan, hut
here considered of indifferent
value. A very robust climber.
The "five -leaved akebia," A.
quinata , is one of the most valu-
able rapid-growing climbers.—
Bignovia capreoJafa, or Cross
Vine, is found in rich woodlands

:

flowers brown -red, with yellow
throat; blooms in spring. — Clematis panicnlata is al-

most an evergreen, as it retains its foliage nearly all

winter. Flowers are produced in the greatest profu-
sion during midsummer and are very fragrant. One of
the most desirable climbers. — Cocculns Carolv}uts
twines to a height of 10-1.5 feet. When covered during
winter with a profusion of coral-red berries there is no
climber that is more graceful. Once known, in higher
latitudes it would prove to be one of the most attractive
greenhouse plAnts. ~ Elaiacjmis piingens, var. refleza,
or Japan oleaster, in good soil frequently makes a
growth of 8 to 10 feet. The brownish bark contrasts
well with the bright green and silvery reflexed leaves,
while the clove-shaped flowers are very fragrant. Ex-

cellent for covering arbors. — /'Whs pumila, although
considered a tender exotic plant, has withstood severe
cold weather and is very desirable for covering brick
work, especially near the soil.— Gelseminni senipervi-

reus, the Carolina yellow
jasmine, is the glory of

southern woods in spring,

wlien plants climbing
upon lofty trees are cov-
ered with myriads of gol-

den yellow funnel-shaped
flowers that are exceed-
ingly fragrant. The form
with double flowers has
the additional merit of
blooming during a
much longer period
than the type, and
when cultivated in

a cool greenhouse

W"^^'

2677

A erape-vinc arbor

flowers are produced during virmter. — Redera. Of the
many varieties of this genus there are few of the
variegated - leaved that stand the southern sunnuers,
but the Irish and Algerian, the latter with unusually
large leaves, are hardy and desirable. — Jasminnm
iuidiflorum expands its bright yellow flowers in late

winter aud is valued as the earliest harbinger of
spring; it is frequently used as a hedge plant when
supported by a wnre. J. officinale has white flowers
during April and May. J, Reevesi and J. Jurmile^

with yellow flowers borne in summer and autumn, are
great favorites.— jra(is?(rrt Japonica is valued chiefly

for the reddish tint of its autumn foliage. The small
wliite flowers are rather inconspicuous. — Lonicera..
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The following native species are all desirable; viz., L.
sempervirens, with, scarlet and orange flowers, and L.
flava, with bilabiate buft'-yellow flowers. In many sec-
tions of the South are found large patches of the exotic
species, Z/. Japoniea, vars. flexitosa, Ohinensis and Sal-
liana; these are frequently troublesome, as they choke
out surrounding plants. Its Var. a ureo -reticulata, with
its attractive foliage, and L. Pericltj}nenum,Y&x. Belgicu,
which yields a continuous crop of pink and buff flow-

ers, are the most valuable of the exotic sorts. — /po-
maea. I. Bonariensis {SellowH) and Leari are the best
of the tuberous section, the roots remaining sound dur-
ing winter if sliglitly covered with litter. /. pandu-
rata, known south as Indian bread, is frequently found
in large quantities in newly cleared rich oabwood lands,
the tubers often weighing 10 to lo pounds. It is very
showy with its large white flowers and purple inner
tube.— Passi flora. Both Arc-en-ciel, with flowers com-
bining white, citron and blue, and Constance Elliott,

with pure white flowers, are perfectly hardy and pro-

fuse bloomers. — -Ro.s-ei'. Of the climbing varieties there
is a great profusion. Most varieties are either perfect
evergreens or retain their foliage nearly all winter.
The White and Yellow Banksias are wonderfully attrac-

tive ip, early spring when laden with innumerable small
violet-scented flowers, while the climbing Tea, China,
Noisette and Bourbon yield a profusion of variously
colored flowers from early spring until winter. The
Wichuraiana section will hardly become popular, as

plants bloom only in spring, while the Cherokee and Ma-
cartney are still used for making evergreen hedges.—
Smilax. Of the many species growing south, the S.

laurifoHa is highly valued for its large, shiny leaves;

it is of great decorative value for ornamenting ball-

rooms. Other kinds are desirable both for leaves and
bevvies. — Trachelospermum jasminoide.t is an excel-

lent white - flowering climber. The variegated form
does not grow as tall, but its foliage becomes beauti-

fully tinted with gold and red in fall.

III. Half-Hardy Climbers. During the summer,
southern homes are frequently adorned with a class of

climbers that farther north are suitable only for green-
house culture. Some of the best are mentioned below:
The Antigonon, Aristolochia and Tecoma here men-
tioned will stand the winter if the soil is covered with
a coat of straw or leaves. The stem dies down in fall,

but the new growth appears vigorously in spring. The
others need greenhouse protection north of Savannah,
Ga. Antigonon leptop)ts. Flowers in long racemes of

a beautiful pink color and produced from June until

tvo^t. — Aristolochia eler/ans. This blooms x)rofusely

from July until frost. The flowers are tubular, but the
limb is perfectly flat and curiously marked and laced with
purplish ^vln,roon. — Big)lonla. B. venusta is at home in

the extreme South. It is a gorgeous climber. In early

spring or even as early as February it is covered with
large bunches of bright orange- colored flowers. B.
speciosa will stand the winters of southern Georgia and
produces its purplish colored flowers in early spring.—
Bougainvillea glabra, var. Sanderiana. Those who
have seen this plant in Florida when in full bloom must
agree that it is not surpassed by any other climber.
The brilliancy of the climber is beyond description.

Hardy south of Jacksonville.— Tecomrt Capen^is. Flow-
ers in clusters of a beautiful orange-red color. Hardy
as far as Savannah. p. j. Berckmans.

Vines for Conservatories or Greenhouses. Flowering
vines and climbers, wlien skilfully trained over the
roofs, supports and sides of conservatories and other
plant houses, add greatly to the attractiveness of such
places. Prom the number of vines in cultivation good
choice may be had both for cool or warm houses, and
to suit every aspect, as well as for flowering at all sea-

sons. Annual, bulbous and tuberous-rooted vines n:ay
be grown in pots or small tubs, but permanent hard-
wooded flowering vines must have ample root room.
However, in some cases, as with the strong-growing
bignonias and thunbergias, the root space must be
limited, or there will be an immense growth at the
expense of flowers.

When possible, the strongest growing vines may be
planted under the greenhouse stages and the stems and

branches trained up from the back to the sides and
roof. In most modern greenhouses, however, the space
underneath the plant stages is taken up by the beating
pipes. To overcome this difhculty boxes made of one-
inch cypress 5 feet long, IK feet wide and 1 foot deep
are very suitable. These should be well drained,
pairited olive-green, and placed in convenient positions
on the plant stages. In planting young vines the soil

2678. Vines— Ipomcea Leari (X/'g).

should be broken and not sifted; neither should the
boxes be filled with soil at the time of planting, but the
vine should be planted in a central mound and the box
gradually tilled as the plant grows. This practice is

stimulating to the vines aud tends to maintain the de-
sirable qualities of the soil. Most vines may be trained
on wires, which should be either galvanized or copper
and of sufficient strength to support heavy vines. The
wires should be spaced not more than 1 foot apart, and
fastened in a horizontal position. The space between
the wires and glass should be not less than 18 inches or
the vines may freeze in winter.
Some judicious thinning of the growth is generally

necessary in order that the vines may receive sufficient

light and air. The vines should not be tied in too closely,
Vjut allowed their natural habit of growth as far as pos-
sible in order to obtain the best effects.

A few of the most desirable kinds for conservatory
and cool greenhouse follow, detailed culture of which
may be found under their respective headings in this
work. Lapageria alba, and roseM,, producing bell-shaped
wax flowers of exquisite beauty, are well adapted for
the back wall or north side. Their worst enemies are
snails, which eat the young stems as soon as they piish
through the soil. Tecoma jasminoides , a strong-grow-
ing vine, produces clusters of jasmine-like flowers.
Lncnlia gratissinia makes one of the rarest and most
beautiful coolhouse trellis plants. The cymes of rose-

colored or pink flowers are produced in the greatest
profusion during the early winter months. Its worst
enemy is mealy bug. Dipladenias are excellent sum-
mer-flowering, tuberous-rooted vines, aud their gorgeous
flowers well repay the attention given them. Pictis pu-
mila is an excellent subject for covering walls, either
in cool or warm houses. Solanum jasminoides is a
strong-growing vine producing clusters of jasmine-like
flowers of white or lilac colors. The well-known Mare-
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chal Niel rose, the Cherokee ruse ( /?. Sinlca) and the
Banksiau rose, N. BanksUe, are all excelleut as con-
servatory and cool greenhouse climbers.
The following are among the choicest for warm house

culture: Allamanda SchottU and A. Ilendersoni are

perhaps the best of the allamandas. They have no in

sect enemies and are of easy culture. Among aristo-

lochias, A. clegana is the choicest, though A. ornitho-
cephalus and A. lablosa are curious. Bongainvilhea
specios<t and glabra are handsome stove climbers, and
should be included in every collection. They are of

easy culture and will flower profusely if given a light,

warm position. Clerodendron Tho-msonm is perhaps too
well known to require any comment. It should be in

every collection. Thanbergia laurifolia is one of the
handsomest of the thunbergias. It should be grown
where it will be somewhat shaded during the warmer
parts of the day, as the petals are so delicate that they
fade quickly. Among passifloras the scarlet-flowered
P. racemosa is excellent; also P. alato-ccBrulea . Their
worst enemy is mealy bug. Hoyas, Stephanotis and
Plumbago Capensis are all good. Pothos celatocaulis,

sometimes catalogued as Mnrcgravia paradoxa, is a
good plant for climbing trunks of palms or tree ferns
or damp walls. Ctssus disco/or and Asparagus pJu-
inosus are both excellent for training up the supports
of plant houses. Solanum Wendlandii is one of the
best and showiest vines. Edward J. Canning.

Vines for Southern California. The following list of
vines for this section places them very nearly in their
proper order as far as popular demand is concerned.
One much -used vine, the ivy geranium, is purposely
omitted for lack of knowledge as to its proper place in

the list, the demand for this vine being somewhat
spasmodic. The ivy geranium, being hardy here, is

used for a great variety of purposes, as hanging bas-
kets» hedges, and for climbing up the sides and on
the roof of a house. Passifloras are unpopular here by
reason of the numerous caterpillars that infest them at

certain times of the year. Of this list Solavum Wend-
landii is probably the most tender, with the bougain-
villeas a close second. For the covering of unsightly
objects in the least possible time, Ipomoea Leari (Fig.

2678) easily takes first place and the loniceras will rank
next. Several species of jasmines are worthy of men-
tion, but space forbids, as the list could easily be ex-
tended to 100 or more. Vines occupy an important
place in the horticulture of southern California, as in
other warm and sunny countries.
Bougainvillea, all species; Bignonia venusta; Sola-

num Wendlandii: Lonicera, several species; Ipomcea
Learij Fig. 2678; Tecoma Bicasoliana; Ja sminu^n gran-
difloruni; Bignonia Tweediana; Solarium Seaforthia'
niim, vsir. aznreum: Wistaria Sinensis; Wistaria Si-
nensis, var. alba; Sohoitim jasminoides; Tecoma gran-
diflora; Tecoma jasminoides ; Phaseolus Caracalla;
Tecoma filiclfolia; Hardenbergia monophylla; Hurd-
enbergia Comptoniana ; Mandevilla suaveolens, Fig.
2679; Hoya carnosa ; CUanthus puniceits ; Akebia
quinata ; Kennedya nigricans ; Muehlenbeckia com-
plexa; PJnj.'iiauthHS alhens; Various tacsonias; Figs.
2457, 2458, 2080. Ernest Beaunton.

Vines for Middle California. — The number of species
of climbing plants cultivated in California for orna-
menting town and country homes is large, but on ac-
count of the newness of the country and the recentness
of introduction of many of them, few species are com-
monly seen. In middle California (taking the San Fran-
cisco neighborhood as a center) the following are most
extensively grown as a covering for porches, arbors and
houses: (1) Ampelopsls tricuspidata ,{2) Bosa Ban.'csia^
and other species, (3) Cleinatis tTackmani and other
varieties, (4) wistarias, (5) tacsonias and passifloras,

(6) Lonicera Japonica, var. Balliana.
For house adornment the tacsonias are not to be rec-

ommended, on account of their rampant and dense
growth, which tends to keep the building damp and cold
in winter. The Lady Banks rose is a general favorite
on account of its evergreen habit and the abundance of
blossoms which it produces in spring. Wistaria Chl-
nensis is an old and well-tried friend. In spite of a

somewhat untidy habit of growth and need of yearly
training and trimming, it is probably as much loved in
Califijrnia as in its native land, Japan, on account of
the exuberant, lavish freedom with which it showers its

wealth upon us in the form of immense trusses of fra-

grant flowers. Hall's Honeysuckle has such fragrant
blossotns, is so easily reproduced by cuttings and
blooms so freely and for such a long period, that it is

more commonly grown in country places than perhaps
any other vine.

The following lists ai'e not intended to be complete,
but rather suggestive; they are believed to include all

the species generally grown in middle California. They
are thrown into special -purpose groups.

Section 1. — Por houses and places where dense growth
would be objectionable. This list does not include all

the species at present grown in such places, as several
that are frequently so grown have proved unsatisfac-
tory.

2679. Mandevilla suaveolens.

Tall, suitable for covering the side of cc house.

B. Hardy.

Akebia quinata. Figs. 56, 57.

Ampelopsis heteropliylla,
Ampelopsis quinquefolia.

Fig. 80.

Ampelopsis quinquefolia, vjir.

Engelraaniii.
Ampelopsis tricuspidat.i.

Figs. 81, 82.

Aranjia sericofera (consult
Physianthiis )

,

Bignonia Tweediana,
Boussingaultia baselloides.

Fig. 250.

Clematis Henryi. Fig. 4S8.

Clematis Jackmaiii. Fig.
489.

Clematis kermesina,
Clematis montana,
Clematis paiiicidata. Figs.

485. 486.
Dolichos lignosus,
GelsemiTun sempervtrens,
Holboellia latifolia,

Ipomcea Boiia-nox. Fig. 1170.

Ipomoea Mexicana,

Jasminutn grandiflorum,
Jasminum huraile.
Jasminum nudiflorum.
Jasminum officinale,

Kennedya rnbicuuda,
Lautana Camara. Fig. 1239.

Lonicera Capri folium. Fig.
1316.

Lonicera Japonica, var. Hal-
liana. Fig. 1314.

Lonicera Japonica, var.
aureo-reticulata.

Lonicera Periclymenum. Fig.
1315.

Mandevilla suaveolens. Fig.
2679.

Manrandia Barclaiana,
MaurancUa enibescens.
Maurandia scaudens. Fig.

1378.

Melothria punctata,
Periploca Gra'ca,
Plujnbago Capensis. tig.

1860.

Rosa BanksiJB,
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Rosa laevigata, t'lgs. 2166
2167.

Rosa, various species,
Solamim jasminoides,
Stauntonia hexaphylla. Fig.

2395.

Tecoma granditlora,

Teeoma jasminoides,
Tecoma Thunbergii,
Tecoma radicans.
Wistaria Chinensis,
Wistaria speciosa.
Wistaria multijuga.

BB, Deciduous.

Pueraria Thunbergiana.

AA. Tender.

Passifiora alato-caarulea,
Tacsonia Exoniensis,

Tacsouia manicata. Fig
2liS0.

Tacsouia Van Volxemii.
BB. Tender.

Allamanda Hendersonii. Fig.
61.

Antigonon leptopus,
Bignonia Tenusta. Fig. 235.

Bignonia speciosa.
BougaiuvillsBa glabra. Fig.

249.

BougainviUea glabra, var.
Sanderiana.

Bougain\'illa6a speetabilis.
BougainviUfea speetabilis.

var. lateritia.

AA. Low-growing cUmhers suitable for planting along a
fence or wall or the base of a free, or for ynassing
against a house.

B. Hardy.

1243.

Buddleia Madagascariensis,
Eccremocarpus scaber,
Heliotropium Peinivianum.

Fig. 1032.

Hoya caruosa,
Lapageria rosea. Fig. 1240.

Lapageria rosea, var. alba,

Phaseohis Carracalla,
Solanum Wendlandii. Pig.

2342.

Tecoma australis.

Asparagus medeoloides. Fig.
152.

Cliauthus puniceus,
Convolvulus luteolus, var.
purpuratus,

Convolvulus macrostegius,
Ipomcea purpurea. Fig. 1167.

Ipomoea Quauioelit. 1166.

Jasminum liumile.
Lantana Camara. Fig. 1239.

Lathyruslatifolius. Fig
Lathyrus odoratus,
Lathyrus sylvestris,
Maurandia Barcluiana,
Muehleubeckia eomplexa,
Pelargonium peltatum. Fig

1702.

Swainsona galegifolia,
Vinca major.

BB. Tender.

Asparagus lucidus,
Asparagus plumosus,
Asparagus plumosus, var.
tenuissimus. Fig. 156.

Asparagus Sprengeri. Fig.

153, 154.

Ficus pumila.

Heliotropium Peruvianum.
Pig. 1032.

Lathyrus spleudens,
Lycium Richii,
Manettia bicolor. Fig. 1359.
Pereskia aculeata,
Russellia juncea.
Trop£eolum Canariense.

2630. Tacsonia manicata (XM).

Section 2. For arbors, porches and trellises where a
dense and rapid growth is desirable.

A. Hardy.
B. Evergreen.

Cobaea scandens. Fig. 502. Pelargonium peltatum. Fig.
Ipomoea Leari. Fig. 2678. 1702.
Passitiora CEorulea. Fig. 1653. Tacsonia mixta,

Tacsonia moUissima.

3. For tree -trunks, unsightly poles, etc.— For such
places the English ivy, Hedera Helix, is one of the
very best plants; it can be used with advantage to

cover the trunks of eucalypts and to prevent the un-
sightly shedding of the bark without injury to the tree.

The English ivy seems to be thoroughly at home in the
coast climate of middle California. Clematis montana
can be used with good effect to climb up among the
branches of Cupressus senipervirens or Chamcecyparis
Lawsoniana, against the dark foliage of which the
white flowers of the (Memati.s contrast beautifully.

Roses are often treated in the same manner. Ampelop-
sis quinquefolia is sometimes made to climb a rugged
old specimen of Cordyline australis, and, often reach-
ing the tufts of leaves which crown the short braoches
of the latter, the young lianas of the creeper hang
down in beautiful festoons. In Golden Gate Park. Tac-
sonia Fxoniensis has been allowed to wander at will

over the rounded heads of live oaks [Querelas agri fo-

lia). T. nwllissitna is sometimes used in the same
way,

4. For slopes, retaining walls and banks of creeks.
— For long, sloping banks nothing has yet been found
more effective than English ivy, which withstands the
dryness of a warm southern exposure without irriga-

tion. Pelargonium peltat^im, Tropceoluni maju.K, Junip-
erus Chinensis, var. procumbens, and J. Sabina, var.
prostrata , are also used satisfactorily.

Along the banks of creeks, Senecio mikanioides
(here called German ivy), Vinca major and Zebrina
pendula are frequently used, growing with the great-
est luxuriance. The German ivy has escaped from
these special situations and has established itself as
a denizen in several places.

For low retaining walls and fences,
English ivy is sometimes used, but is

not nearly as effective as the following,
all of which are met with:

Ficiis pumila,
Fragaria Calit'ornica,
Fragaria (Jhiloensis,

B'ragaria Indiea.
Fuchsia procumbens,
Linaria Cymbalaria,
Lotus Bertholetii,
Mahernia glabrata,
Pelargonium peltatum,
SoUya heterophylla,
Tropasolum majus.

Of the above. Pelargonium peltatum
is by far the most satisfactory and most
freely used; in fact, it may be consid-
ered one of the characteristic features
of gardening in middle California.

5. For fences. — Wn%ii are frequently
used to form live hedges by planting

them thickly alongside a fence. The favorites for such
situations are Rosa laevigata, Muehleubeckia eomplexa,
Lycium Richii, Pelargonium peltatum, the hardy tac-

sonias and Solanum jasminoides. Convolvulus pur-
puratus and C. macrostegius can also be used to ad-
vantage in this way, and even Tropmolum majus is

sometimes requisitioned for the ptirpose.
For G- or 8-foot woven wire fences, around tennis-

courts, etc., nothing has been found more satisfactory
than the delicate tracery of Fccremocarpx( s scaber and
the maurandias; Tropfeolum Canariense may also be
used, but is less satisfactory because an annual and
requiring a shady place. Ipomcea purpurea and /.

QuamocUt may also be used for this purpose.

Joseph Buktt Davy.

VINICULTURE. Wine-making and the subjects as-

sociated therewith. The subject is not primarily horti-

cultural. It is essentially manufacture. The growing
of the grapes is Viticulture. See Grape and Vitis.
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VtOLA (classical name). I'iohlcew. Violet. There
are probably 150 species of Violets. They are widely
distributed perennial or rarely annual herbs (or even
subshrubs) with interesting irregular tiowers on 1- or
2-flowered axillary peduncles. They are plants of the
northern and southern temperate zones. About 40 spe-
cies are native to North America north of Mexico. The
flowers are 5-merous as to envelopes and stamens:
sepals all similar, persistent with the fruit: corolla
irregular, the lower petal spurred, the others similar
but usually not alike ; stamens short and included, the
anthers more or less coherent and two of them with an
appendage projecting into the spur : fr. a capsule,
3-valved, with several to many globular seeds. Some
of the species (particularly the common eastern K. pal-
mata) have cleistogamous flowers, which are borne at

the base of the plant (often under the mold) and are
pollinated in the bud. The structure of the corolla of
the Violet is shown in Pig. 2681. In Fig. 2682, repre-
senting the same species, the cleistogamous flowers are
shown 'At a a.

Three species of Viola are well known in gardens.
The Common Sweet Violet is V. odorata. From this
the florists' Violet, in many forms, has been evolved.
The Pansy is K. tricolor. See Puhsij. The Horned or
Butterfly Violet is V. cornnia. These are all European
species, and are now considerably modified by cultiva-
tion.

Many of the native Violas are offered by dealers in
hardy plants, but only V. pedata and V. palmata (with
its var. cucuUafa) are really known to any extent as
garden plants; and even these are not frequently seen.
V. pedata, the Bird's-foot Violet, is a most worthy spe-
cies, and it will some day, no doubt, be the parent of an
important garden race. It is very variable even in the
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2681. The structure of the corolla of Viola palmata
var. cucuUata, Somewhat enlarged.

wild state. Since the native species are really not hor-
ticultural subjects, and the descriptions of them are so
easily accessible in the writings of Gray, Britton,

Greene and others, and, moreover, the kinds are so
many, they are not described in this account; but a list

of those which are or have been offered in the trade is

2682. The two kinds of Violet flowers,—the common showy
flowers at the right, natural size, and the cleistoga-
mous flowers at a a {X /^), Viola palmata var. cucullata.

given below as a matter of record. In the nomencla-
ture of this list, the monograph of Gray has been fol-

lowed (Gray's Syn. Flora, vol. 1, pp. 195-204).
Violets are easy to grow, particularly if an effort is

made to imitate the conditions under which they natur-
ally occur. Some of them are woods species, others
swamp species, and others inhabit dry plains. They
are propagated readily by means of division and in
some species by runners. Sometimes seeds are used,
but not commonly. Many species that grow mostly to
single stems in the wild make large full clumps when
given good opportunity in the garden. Pig. 268.3.

A. Plant perennial.

E. Spur short and obtuse.

hedericea, Labill. (Brpetion renifdrme, Sweet. £.
hederdceum

, pefioldre and spathuldtn^n, G, Don). Aus-
tralian Violet.
Tufted, and creeping
by stolons, glabrous
or pubescent : Ivs.

reniform or orbicular
or spatulate, small,
entire or toothed,
usually not equalini;
the scapes : fls. small,
usually blue, some-
times white, the spur
almost none. Aus-
tralia. —Offered in S.
Calif.

2683. Clump of common blue Vio-
let of the eastern states.—Viola
palmata. var cucullata.

odorita, Linn. Sweet Violet. Figs. 2684, 2688-90.
Tufted, somewhat pubescent, producing stolons: root-
stock short: Ivs. cordate-ovate to reniform, obtusely
serrate, the stipules glandular: fls. blue, fragrant (run-
ning into white and reddish purple forms), the spur
nearly or quite straight and obtuse. Eu., Afr. and
Asia. —It runs into many forms, varying in stature,
size of flowers and color. Thei'e are double-flowered
forms. The parent of florists' Violets.

EB. Spur long and acute.

cornuta, Linn. Horned Violet. Bedding Pansy.
Plant tufted, glabrous or nearly so, producing evident
stems with long peduncles in the leaf-axils : Ivs. cor-
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, date-ovate and usually acuminate, obtusely serrate, the
stipules large and laciniate: tis. large, pale blue, the
obovate - obtuse petals standing well apart, the spur
half or more as long as the petals and acute. S. Eu.
B.M. 791.— Frequently seen in gardens and much prized
lor its large, bright flowers. Good for spring bloom.
Hardy. There are several colors, represented in Alba,
Purpurea, Mauve Queen and Papilio. The last has
very large flowers, violet in color, with small dark eye.
Fig. 2685.

AA. Plant annual, or imperfectly perennial in culti-

vation.

tricolor, Linn. Pansy. Heartsease. Figs. 1634,
16:15. Glabrous or nearly so, the stems becoming long
and branched: Ivs. cordate or round-cordate, those of
the stem becoming lanceolate, all stalked and crenate-
dentate, the stipules
large and laciniate

:

fls. large, usually
about three colors
represented (except
in highbred self va-
rieties), the spur
short and iuconfpic-
uous. Eu. — When
strayed from culti-

vation, the flowers
become small and
lose the markings
characteristic of the
highbred Pansies. A
small - flowered field

form, thought by
some to be indige-
nous to this country
as well as to Europe,
is var. arv^nsis, DC.
See Pansy.
Following are

North American Vi-
olas tliat have been
offered to the trade

:

A. Blue Violets
{sometimes r^i-n-

ning into white
and striped
forms )

.

SecJcwithii, Torr.
& Gray. Nevada,
Calif., Oregon.
Canadensis, Linn.

Very pale violet or
almost white. Gen-
erally distributed.
canina, Linn., var. Miiltlenbergii, Trautv, (V. canina,

var. sylvestris, Regel). Minn., east. Var. adunca,
Gray ( V. adunca, Smith). Mostly western.

cognata, Greene. Offered in Colorado,
Hallii, Gray. Calif, and Oregon.
palmata, Linn. ( T. cuc^^llata,ya.T. palmata, Hort.).

Eastern states.

Var. euciillata, Gray ( V. cucullata, Ait. V. obliqua,
Hill). Pigs. 2681, 2682. On the Atlantic slope. By Brit-

ton & Brown regarded as a distinct species for which
Hill's name V. obliqua (1769) is used rather than
Aiton's V. cucullata (1789). The commonest Violet in
the northeastern states. V. obliqua, var. striata, is a
striped form now in the trade, and not uncommon wild.
There are forms known as vars. picta and varieqata.
One of the most variable species in stature, form of
leaves, and color of flowers. It is easily colonized in
the garden.
pedata; Linn., Bird's-foot Violet, and one of the hand-

somest species. Sandy soil, Atlantic states and west to

Ind. Terr, and Minn. It runs into very distinct forms.
Var. bicolor, Pursh. Two upper petals much darker.
Var. alba, Hort. Flowers nearly white.
rosfrata, Muhl. Michigan, east.

sagitlata. Ait. Minn, and Texas, east. Var. picta,
Hort., has striped flowers.

Selkirkii, Pursh. Northeastern states and Canada.
trlnervata, Howell. Washington.

2684. Viola odorata (XI)

AA. White Violets.

blanda, Willd. Fig. 2686. Low places, across the
continent. Pretty little species, fragrant. Var. reni-
folla. Gray. Northeastern states and Canada.

lanceolata, Linn. Nova Scotia to Florida and Texas.
primulcefolia, Linn. Canada to Florida and Louisiana.
striata, Ait. Yellowish white. Mo., east.

AAA. Yellotv Violets,

glabella, Nutt Rocky Mts. to Calif, and Alaska.
lobata, Benth. Calif., Oregon.
Nuttallii, Pursh. Kans. to Calif, and north.
pedunculata. Gray. California seeds are gathered for

export.
pubescens. Ait. Fig. 2687. Dakota, east and south.
rotundifolia, Michx. Nova Scotia to N. Car.
sarmentosa, Dougl. Idaho to British Columbia and

Calif.

Sheltonii, Torr.
Calif, to Washington.

L. H. B.

VIOLET. Commer-
cial Cultivation.—
The Violet probably
ranks third in com-
mercial importance
among florists' flow-
ers in America. It

has risen greatly in
horticultural import-
ance within recent
years. The Violet
season is only about
seven months, while
the season of roses
and carnations is

fully nine months.
As with the other
leading flower crops,
— roses, carnations
and chrysanthe-
mums, — the Violet
requires very close
attention the year
round. Though Vio-
lets require no stak-
ing, tying or disbud-
ding, other laborious

\ practices are neces-
\ V sary. The status of
\\ Violet culture has
» been below that of

the other important
florists' flowers as

regards general care and efficiency of management,
and consequently quality of product. For many years
a crop worth millions of dollars annually was raised
with scarcely any discussion in the trade papers con-
cerning methods. There are national societies devoted
to the rose, carnation and chrysanthemum, but none to
the Violet. So low had the interest sunk in Violet cul-
ture on its professional side that the "Violet disease"
was spoken of by the florists as if it were only one
thing, whereas there are at least eight distinct and im-
portant kindsof troubles that devastate Violet plants. At
last the tide has turned. The various diseases have been
investigated by scientists, especially those of the Divi-
sion of Vegetable Physiologyand Pathology, in the U. S.
Department of Agriculture, and there is considerable
free literature available concerning the nature of these
diseases and the methods of controlling them. The
wonderful success of certain Violet specialists has awak-
ened general interest and emulation. Violet culture now
receives something like its proper share of attention in

the trade papers. The practical experiments in Violet
culture by Galloway and Dorsett, based upon a knowl-
edge of plant diseases, the introduction of the cyanide
method of fumigation, a rigorous system of plant-breed-
ing and a close study of actual market conditions have
had an important influence in raising the standard of
commercial Violet cultiire.

There is a popular impression that Violets are an easy
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2685, Viola cornata var. Papilio (X }4).

crop to grow. This is true only of blooms of ordinai'y
quality and only as regards the total amount of work
required per year as compared with a crop of roses, car-

nations or chrysanthemums. The best Violets are pro-
duced only under the best conditions, and it is a singu-
lar fact that many persons who have thought they had
mastered Violet culture after a few years' success have
failed subsequently. The Violet is still everywhere
grown by local florists, but good Violet culture has been
the latest to attain a high degree of specialization. The
present status of the subject is admirably presented in

Galloway's Commercial Violet Culture, New York, 1899.

Varieties .—From Viola odorata, a species indigenous
to Europe, parts of Asia and Japan, many cultivated
sorts, both single and double, and of different colors,

have been derived. The varieties most highly prized
and of the greatest commercial value to American flor-

ists are, in the order named: of the double varieties,

Marie Louise (Fig. 2688}, Farquhar, Imperial, New York
{Fig. 2090), and King of Violets, dark blue flowers; Lady
Hume Campbell, Neapolitan (Fig. 2689) and De Parme,
light blue; Swanley White (Fig. 2091), Queen of Vio-
lets and Belle de Chatenay, white, and Madame Millet,

Odorata Rubra and Double Red, red or pink. Of the
single sort the varieties most highly prized are, in the
order named: California, Princesse de Galles, Luxonne
and La Prance, purple; White Czar and Rawsou's
White, white, and single red or pink.

Propa(/a(ion. — ln commercial Violet growing, plants
are propagated chiefly in four ways: (1) By cuttings 3
or 4 in. long,, made from well-developed runners and
rooted in clean, sharp sand; (2) by divisions, made by
taking up the old plants, usually after flowering has
ceased, and separating them, all divisions with old roots
and hard woody stems being discarded, and the young,
well-rooted ones transplaated 3 or 4 in. apart each way,
and watered and shaded for a few days, until they are
well established, when they can be lifted with a ball of
earth and set where desired; (3) by cuttings made from
young, unrooted crowns or divisions of the old plant
removed during the winter or spring without disturbing
the flowering plant, and rooted in clean, sharp sand, as
in the case of runners; (4) by removing well-rooted
young divisions, crowns or offshoots, without disturb-
ing the flowering plant and caring for them the same as
divisions made in spring.

Soil. — As a rule, Violets do well in any good, well-
enriched soil. The best results, however, are obtained
from soil prepared from sod taken from a rather heavy,
sandy loam that is well drained and capable of retaining
and giving up an abundance of moisture at all times.
The soil to be used in the Violet house, stationary frame,
or in pots, should be prepared the previous fall. From
a suitable loam, strip off the sod to a depth of 3 or 4 in.

;

compost this with well-rotted manure, preferably cow
manure, and pile in alteimate layers of from 6 to 8 in.

of sod and 2 to 3 inches of manure. In this condition

1 1.
^ '\'i^,

-

2686. Viola blanda (XI).

2687, Viola pubescens (X ^i^).

let it stand exposed to the weather until spring, and
then, just before it is to be used, chop down and add
pure bonemeal at the rate of 27 ounces per cubic yard of
soil, after which work over several times, or until the
whole is thoroughly pulverized and mixed, when it is

ready for use. For movable frame culture, scatter from
1 to 2 in. of well-rotted manure over the sod in the fall,

then turn under by spading or deep plowing, and in

that condition let it stand exposed to the action of the
weather until spring. Just before planting time plow
again, top-dress with pure bonemeal at the rate of 6
ounces per square yard of soil, and harrow or work over.
Methods of Culture.—Among American florists four

methods of growing Violets are in common use; viz.,

field and house culture, house culture, frame culture
with or without artificial heat, and pot culture, the extent
to which they are used being in the order named.

Field and house culture: Early in the spring the young
plants are set in the field and cultivated during the sum-
mer. Some time in September or October they are lifted

with a ball of earth and transplanted into beds or benches
in the house, where they bloom during the winter.
House culture: The plants are grown under glass,

either on benches or in solid beds, during the entire
season. This method should take the place of all

others, for with it the very best conditions and closest
attention can be given the plants at all times, and as
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a rule the results obtained are much better than from
any other method.
Frame culture with or without artificial heat: The

young plants are placed either directly in the frames,

2689. Neapolitan (XI).

2688. Violet. Marie Louise {X I).

where they are to grow and flower,
or else in beds, where they are cul-
tivated during the summer and the
frames placed over them in the fall,

or as soon as they require protection;
or they are gruwn in the field as
in the case of field and house cul-

ture, and transplanted to the frames
some time in September or October.
This method is still used to consider-
able extent by commercial growers,
especially in regions where the temperature seldom if

ever falls below zero for any length of time. Amateur
growers usually adopt this method because of its sim-
plicity and inexpensiveness.
Pot culture: The young rooted cuttings are planted

in thumb-pots and gradually shifted to larger sizes as
growth demands until they are in 7-in. pots. Here they
are kept and flowered, or the plants are taken up from
the field in the fall and put into 7- or 9-in. pots, accord-
ing to the size and vigor of the plants. This method is

seldom used in commercial growing, being expensive,
inconvenient and usually iinsatisfactory.

Time of planting: This varies somewhat with differ-

ent growers and in different sections. Generally, how-
ever, the best results are obtained where planting is

done in early spring. Plants set out at this time get
well established, and as a rule are stronger, healthier
and 'more vigorous than those set out later, when the
weather is usually hot and dry.
Proper distance in planting: As a rule, the double

Violets are planted 8 or 9 in. apart in rows 10 in. apart,
and thf single ones 12 in. apart in rows 12 to 18 in.

apart, the distance depending somewhat on conditions
and varieties. Planting too close is liable to induce
disease, and too far apart is unprofitable.
Care and management: The plants should be kept

free from all weeds:, runners and old decaying leaves,
and the earth should be frequently stirred, care being

taken not to injure the roots of the plants. During the
summer the temperature should be kept as low as pos-
sible and in the winter as nearly as possible at 45° to oO°
F. at night and 50° to 60° in the daytime. The ventila-
tion of the houses should receive careful attention at
all times, so that an abundance of fresh air can be sup-
plied to the plants when needed. Watering is a difficult

problem, usually taxing to the utmost the best judg-
ment of the grower. No fixed rules can be laid down
as to the proper amount to apply or when to apply it,

this depending upon a number of factors, such as the
character of the soil, temperature and moisture of the
atmosphere, amount of light, etc. As a rule, however,
the soil should be kept moist at all times, and the wa-
tering should be thorough, but never to such an extent
as to cause the soil to remain saturated for any consid-
erable length of tirae.

Violet Rouses and Frames (Fig. 2692). — There is

probably little choice between any of the standard
styles of greenhouses, provided certain features are
observed in their construction. Provision should be
made for supplying an abundance of fresh air, either
from the sides or top, whenever it is needed, the venti-
lators being so arranged as to be easily operated either
from within the house or from the outside, the inside
arrangement to be used in general ventilation of the
houses, the outside whenever fumigation with hydro-
cyanic acid gas is necessary. The arrangement and

location of the house should be such
as to secure the maximum amount
of sunshine during December and
January, and the minimum amount
during the growing season, when it

is necessary to maintain as low a
temperature as possible so as to in-

sure good, vigorous, healthy-grow-
ing plants. The location of the
house and the direction in which it

should run depend largely on the

2690. New York (X 1).

section of the country, the character of the ground
on which it is to be erected, and the style of house
selected. Generally speaking, the even - span house
should run north and south, the three-quarter span and
the lean-to east and west. The best site for the house
is a level piece of land or one sloping gently to the
south. Three kinds of greenhouse framework are in

common use in this country; viz., wood, wood and
iron, and iron. On accoxint of its comparative cheap-
ness and durability the wood and iron framework is

coming into general use.
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The Violet frames, wbioh are either stationary or
movable, are made of rough boards, and ai"e about 5 ft.

10 in. wide, of any desired lenj^tb, from 12 to 15 in.

high in front and 18 to 20 in. higb at the back. The
best location for the frames is a piece of ground slop-

ing to the south, with a wind-break of some kind to the
north and northwest to protect them during
the winter from the cold winds.

Marketing is one of the most important fac-

tors connected with commercial Violet-growing
and is seldom understood in all its details.

The grower should be thoroughly familiar
with the many needs and requirements of the
market and be able to supply these demands,
for upon his ability to do this depends largely
his siiccess or failure from a financial stand-
point. Violets are prized chiefly for their deli-

cate perfume, and as this diminishes in propor
tion to the length of time they are picked, the
best market, other things being equal, is the
one which requires the least possible delaj' be-
tween picking the flowers and placing them in

the hands of the customer.
The crop may be disposed of at retail or

wholesale or through a commission merchant.
Each method has its advantages and disadvan-
tages, and in deciding which one to adopt the
grower must be guided by existing conditions.
He must in any event have a thorough knowl-
edge of the requirements of the market as re-

gards quality of the flowers, size, shape and
arrangement of the bunch, and should at all

times exercise the utmost care in picking, packing and
shipping, so that the flowers may reach the customer
in the best and most attractive condition. The kind
of bunch varies from year to year, and each large city

is likely to have its own style. The various styles are
wonderfully exact in their requirements and great skill

is required to bunch the flowers properly.
Diseases. The cultivated Violets are subject to a

pox, is the most widespread and destructive known iu
America. It attacks priiK-ipally the foliage, normally pro-
ducing definite circnhir whitish spots, frequently with
concentric rings, of a darker shade,very often with alight
central portion resembling the bite or sting of an insect.
Cercospora viola?. Phyllosiicta violre, Septor'ia violie.

2691. Swanley (XI).

number of diseases, each of which is characterized by
one or more distinct symptoms. The principal diseases
are as follows, their destructiveness being in the order
in which they are discussed:

Spot disease [AJternaria vio^ce). — This disease,
also called the disease, leaf-spot, leaf-rust and small-

House of Violets.

etc., produce spots very similar in outline and appear-
ance to those caused by AUemaria violce, but only
under conditions peculiarly favorable to these fungi do
they cause any serious loss. For recent information on
this disease, see "Spot Disease of the Violet," Bull. 23,
Div. Veg. Physiology and Pathology, U. S. Dept, Agric.
Root rot [Thielavia ?>«.^'/coZa. ).— This disease is very

troublesome and destructive in some localities espe-
cially to young plants that are transplanted during hot,
dry weather. It causes the browning or blackening of
the parts attacked and the final death of the plant.

Wet rot (Boirytis sp.). — This fungus attacks leaves,
detioles, flower-stalks and flowers, causing a wet or soft
rot. It is sometimes very destructive, especially with
large plants growing in a damp, stagnant atmosphere,
where there is insufficient ventilation and light.

Leaf-fading or yellowing. — This is induced by a va-
riety of conditions, but as yet little that is definite has
been ascertained regarding its cause.

Remedies. — It is difficult to exterminate any of the
diseases named after they once gain a foothold. How-
ever, they can be held in check and often entirely pre-
vented by selecting and propagating exclusively from
strong, vigorous, disease-resistant plants, and by keep-
ing them in the best possible growing condition. Care-
ful attention must be given to watering, cultivation and
ventilation, and the dead and dying leaves and all rim-
ners should be destroyed as fast as they appear.

J^xiwrt? ^'newi'es.—Although Violets are attacked by
a number of insects and other animal enemies, only a
few do sufficient injury to warrant discussion here.

Aphides (Aphis ? sp. and Hhopalosijylnim violo').—
These pests are generally known as the green and the
black aphis or the green and the black fly. They cause
the young, growing parts to curl and twist, resulting
in a stunted, ill-formed plant. They work their way
into the young, unopened flower-buds, and, thrusting
their bills through the overlapping petals, feed on the
juice. Each puncture produces a greenish white blotch
on the petal and the flower becomes dwarfed, distorted

and worthless for market. Aphides can be easily con-
trolled by fumigating with hydrocj'anic acid gas. and
this is the method of treatment which should come into
general use. To each cubic foot of space in the bouse
or frame iise .15 gram of 98 per cent cyanide of potash
for double varieties and .10 gram for single varieties.

Handle the cyanide and gas with utmost care, as both
are very poisonous. Divide the total amount of cyanide
into as many equal parts as there are jnrs used, which
latter should be one for every 50 to 75 lineal feet of a
house 12 to 18 feet wide. Put each part into a 2-pound
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manila paper bag and this into a second bag. Attach
each package to a string or wire so arranged as to allow
it to be lowered from the outside of the honse into its

respective jar. Pour into each jar an amount of water
about equal to the bulli of cyanide in the bag, add com-
mercial sulfuric acid until steam is evolved, then from
the outside lower the bags into the jars beneath. Fumi-
gate double varieties thirty minutes and single varieties
twenty minutes, after which open ventilators from out-
side, leaving them open at least sixty minutes before
entering the house (for full information, see Circular
37, Dept. of Agric, Div. of Entomology). Aphides may
also be combated by using tobacco in some one of its

many forms, but tobacco is likely to weaken the leaves
and make them more liable to the attack of fungi, and
on this account is very objectionable.
Red spider {Tftranyelms t€Jariii.^). — This pest lives

on the under surface of the leaves, and when present in
sufficient number causes considerable damage. It is

widely distributed on a great variety of plants, and
when established in the Violet
house is most difficult to com-
bat. It can be held in check, and
often the plants may be kept en-
tirely free from it, by frequent
syringiiig with clear water un-
der a pressure of 20 to 30 pounds
per square inch. Care must bo
taken to syringe early in the
morning and on bright days,
so that the plants may dry oft'

before night. Neglect may be
the means of inducing disease.

VIRGINIA CREEPER is Ampelopsis quinque folia,

VIRGINIA, HORTICULTURE IN. Fig. 2693. His-
torically Virginia horticulture began with the earliest

settlers, plantings being made on Jamestown Island in
1G07. The London Company sent vines in 1619 and
scions and trees in 1622 which were rapidly dissemi-
nated, so that before 1700, orchards of considerable
size had been planted. As the settlers pushed west-
ward iuto the Piedmont section, favorable results with
the tree fruits became more common. In this section
Thomas Jefferson took an active interest in horticul-
ture, and from the vicinity of "Monticello," apples
first won their supremacy in the markets of the world.
Virginia is separated into six main physical divisions

known as Tidewater, Middle Virginia, Piedmont, The
Valley, Blue Ridge and Appalachian. These are sec-

tions of varying width, extending northeast and south-
west through the state, with marked variations in soil,

altitude and climate.

2693. Map of Virginia. Showing the six regions of interest to farmer and fruit-grower.

Eel worms, or nematodes (AvgnillnJa sp.).— This
causes swellings on the roots of the plants known as
root galls. Another species attacks the buds, causing
them to "go blind." There is no known method of ex-

terminating these pests, but their injurious effects may
be reduced to a minimum Ity adopting the methods
recommended for controlling fungous diseases.

Gall fly {Diplosis v io J ico Ia ), violet sawfly (Emphyfus
Canadensis), greenhouse leaf tier (PhJijrfo'nia rnhi-
galis) and several species of cutworms {Agrofis et al ).

— In some parts of the country the larvae of these in-

sects injure the plants to some extent by feeding on
the foliage. Fumigating with hydrocyanic acid gas is

the best means of combating them.
Slugs, snails, sow bugs, etc.— Under certain condi-

tions these pests do considerable damage, especiallv to
the Howers. They also can be controlled by the hydro-
cyanic acid gas treatment. p_ fj. Dorsett.

VIOLET, AFRICAN. Saintpaulia. V., Damask or
Dime's, i>i Jlef^peris matronalis. V.,Dog. Viola cu n inn.
v., Dog's Tooth. Erytlironium Dens-Canis. V.,"Water.
See Hottinr,,,.

VIPER GOURD. TricJiosanthes Angiiina.

VIPER'S BUGLOSS. See Ischium.

VIRGiLIA lutea. See Claclrastis tinrtoyla.

VIRGINIA COWSLIP
puJmonarioides.

or V. l.MTi.Z'^OTl^ Mertensia

Orcharding. — It is in the larger fruits that Virginia
horticulture has won most renown. The present pro-
duction of apples is about 500,000 barrels, the bulk of
which is produced in The Valley and Piedmont sections.
Piedmont, Virginia, with a varying altitude of 500 to
over 1,000 feet, and a soil ranging from dark red to
black, is famous as the producer of the most perfect
type of Albemarle Pippin and Winesap apples. Situated
in mountain coves, and on hillsides in many instances
barely arable, these orchards enjoy specially favored
conditions, and yield almost fabulous returns, an in-
dividual tree having produced $100 worth of fruit in a
season though practically uncared for. In this section
the apple probably reaches its greatest development of
tree growth, with a maximum of 9 ft. 5 in. in circiiin-

ference of trunk; 90 ft. spread of branches, and a yield
of 130 bus. at one picking. The Valley leads in apple
production, and here the largest orchards are found with
40,000 or more trees under one management. Limestone
in formation and with an altitude of from 500 to 2,500
feet, this section is admirably adapted to fruit culture. It

grows York Imperial and many other apples to perfection.
The Blue Ridge and Appalachian sections, with alti-

tudes of from 2,000 to 4,000 feet and rich limestone
soils, have been practically undeveloped horticulturally,
but so far as tested are a field of rich promise. Among
the cultivated fruits of Virginia the apple takes first

rank. Early May, Red June. Early Harvest and Yellow
Transparent as the leading first earlies, open the sea-
son the latter part of June and carry the season into
July, when the succession is taken up by Sweet Bough,
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Astrachan, Maiden's Blush, Summer Queen and Pen-
nock, followed by Bonum, Smoke House, Fall Pippin,
Fallawater, Swd-et Winter Paradise, and Virginia
Beauty as leading fall apples, and concluded by York
Imperial, Albemarle Pippin, 13eu Davis and Winesap,
which extend the season through winter.

The planting of pears for commercial purposes has
larp:ely increased with the introduction of Kieifer, Le
Conte and others of this type, while Meckel, Bartlett,

and Duchess remain the favorites for garden purposes.
In peaches the varieties largely planted are Sneed,
Alexander, Greensboro, Mountain Rose, Early Rivers,
Bishop Early, Chinese Cling, Crawford Early and
Late Elberta, Stump the World, Heath Cling, Levy
Late, Bilyeu October and Albright Winter. It is the
general experience that in early peaches w^hite-fieshed

varieties do best. Sweet cherries probably grow to

greater perfection in Virginia than elsewhere east of

the Rocky Mountains, $60 worth of fruit from an indi-

vidual tree in a season being no unusual occurrence.
The most popular varieties are Early Purple, Black
Tartarian, Napoleon Windsor and Gov. Wood. It is

considered among observant growers that Mahaleb is a
failure as a stock for sweet cherries for orchard pur-
poses in Virginia, and the most successful stock is the
Mazzard, which grows with such luxuriance as often to

become a striking feature of a Virginia landscape.
With the advent of the Japanese types, the plum in-

dustry is taking on renewed life and plum orchards of

considerable size are being planted. Red June, Abun-
dance, Yellow Japan, Burbauk, and Wickson have
proved profitable about in order named. Satsuma pre-

serves well. The Damson and a blue plum of the
"Horse" plum type are very commonly disseminated
throughout the state. The latter reproduces itself in

the same manner as the Damson, and seems to be ex-

empt from black knot. Only a few trees of the last two
kinds are grown at any one place, but the aggregate of
fruit is considerable. Nearly all the pome and stone
fruits adaptable to this climate are grown in the state,

but few on a commercial scale except as noted.

nneyards . — That section of Piedmont Virginia near
Charlottesville has taken the lead in grape-growing,
and extensive vineyards of wine grapes have been
planted, and a wine cellar established, whose product
has been favorably compared with the best French
wines of same character.

Sinall fr^nYs. — Raspberries are grown in sufficient

quantities to supply local demands, with Cuthbert as
the leading variety. The same may be said as to goose-
berries and currants, with Houghton and Downing popu-
lar varieties of the former and Cherry and Fay of the
latter. Strawberries are grown extensively in a number
of localities both for local and distant markets, with
the vicinity of Norfolk the center of production. From
Norfolk they are shipped by boat- and train-loads, and
"the patches" are often 100 acres or more in size.

Blackberries and dewberries are furnished so bounti-
fully by nature that stimulus for cultivation is held in

check, as is the case so far as home consumption goes
with many other fruits, for from early spring strawber-
ries, service berries, dewberries, blackberries, huckle-
berries, Mazzard cherries, haws, wild grapes, plums,
seedling apples, pears and peaches follow each other in

such reckless profusion in field and forest that all who
wish have but to pluck to eat. Commercially, however,
the horticulture of Virginia is making rapid strides in
methods and increased plantings.

Truc7<-ing .— Tidewater ranks first in its trucking and
small friiit interest. With its mild climate, tractable
soil, abundance of labor, thorough transportation facili-

ties, low freight rates, and nearness to great eastern
markets, it has in the last 36 years become the "Market
Garden of the World," the section adjacent to Norfolk
producing over six millions of dollars worth of truck
per annum. See VeqefahJe Gardening.
Nurseries . — The 50 or more nurseries in the state are

well distributed, with the largest establishments at the
Junction of the Tidewater and Middle Virginia sections.
These nurseries comprise plants of from 350 acres
down. The apple is their leading specialty.

Floriculture and landscape gardening have been prin-
cipally confined to the larger cities of the state, where

there has been a rapid increase of glass acreage in re-

cent years devoted mainly to the production of roses,

carnations, violets, and chrysanthemums as cut-flowers.
The soil and climate of Middle Virginia have been found
especially favorable to violet production and in Louisa
county, 2o or more growers are devoting especial ett'nrt

to violet culture. The interest in landscape gardening
is gradually on the increase. Qeo. E. Murrell.

VIRGINIA STOCK. Matthiohi.

VIRGIN'S BOWER. Clematis.

VISCARIA. See Lychnis.

VlSCUM is mentioned under Phoradendron

.

VtSNEA {after a Lisbon merchant). Ternstroemidcece.

A genus of one species confined to the Canary Islands.
It is a large evergreen shrub or small tree resembling
in a general way a tea plant or camellia. The specific

name Mocanera was given by the younger Linna?us be-

cause the fruit was supposed to be the "mocan" of the
aborigines, which was made into a kind of syrup and
usfd to a considerable extent. The fls. are only three-
eighths of an inch across, not very numerous and much
shorter than the Ivs.. but they are very sweet-scented.
It has recently been offered in S. California.

Sepals 5, imbricated; petals 5, imbricate, connate at

base; stamens indefinite: ovary 3-loculed, slightly im-
mersed in the torus: ovules 3 in each locule, pendulous
from the apex; fr. an indehiscent berry included by the
enlarged and fleshy calyx, which is adherent to the base.

Mocanera, Linn. f. Tender evergreen shrub, 6-9 ft.

high, of compact habit and with dark green, shining
leathery foliage: Ivs. short-petioled, ovate-lanceolate,
serrate: fls. solitary, white, pendulous. Canaries.

W. M.

ViTEX (ancient Latin name for this or a similar
shrub). V€7-hendc€(e. Ornamental deciduous or ever-
green trees or shriibs with opposite, digitate or
rarely simple leaves and usually with small white, blue,
violet or yellowish flowers in axillary cymes often dis-

posed in large, terminal panicles. Most of the species
are inhabitants of tropical and subtropical regions and
only a few can be cultivated outdoors in temperate re-

gions. The hardiest seems to be T. wcis«, which stands
most ordinary winters as far north as Massachusetts.
V. Agnits-casius is hardy as far north as New York, in
sheltered positions. These species are particularly val-
uable for their late-appearing flowers. They grow in

almost any kind of soil and prefer rather dry, sunny
situations. None of the tender kinds seem to be in cul-
tivation in this coimtry. They thrive in a sandy com-
post of peat and loam. Propagated by seeds sown in
spring and by greenwood cuttings under glass; also by
layers.

About 60 species are known, distributed through the
subtropical and tropical regions of both hemispheres,
few in the temperate regions. Lvs. opposite, digitate,

with .3-7, rarely with one leaflet: fls. in often panicled,
few- to many-fid. cymes: calyx campanulate, ususUy
5-toothed ; corolla tubular -funnelform, with 5-lobed,
oblique and slightly 2-lipped limb; stamens 4, 2 longer
and 2 shorter ones: fr. a small drupe, with a 4-celled
stone. Some species, particularly F. aJtissima and K
Leueo'xylon in S. Asia are important timber trees.

Agnus-cd-stus, Linn. Chaste-tree. Hemp-tkee,
Monk's Pepper-tree. Shrub or small tree,with a strong
aromatic odor, grayif^h tomentose : lvs. long-stalked;
Ifts. 5-7, lanceolate, acuminate, narrowed at the base
into a short stalk, entire or with few coarse teeth, gray-
ish tomentose beneath, the middle one 3-4 in. long, the
fls. in dense, sessile clusters, forming terminal, often
panicled racemes 5-7 in. long: corolla usually pale or
lilac, grayish outside, % in. long; stamens and stvie

exscrted. July-Sept. S. Eu., W. Asia. Mn. 2, p. 44.

-Var. d.lba, Hort. { V. aJhlfJbra, Hort.). Fls. white.
Var. cserulea, Hort. Fls. blue.

incisa. Lam. {V. lacinidta, Hort.). Fig. 2G94. Simi-
lar to the preceding: Ifts. incisely serrate or almost
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pinnatifid, grayish tomentulose beneath, the middle one
2-3 in. long, the smallest ones often entire: fis. smaller,

scarcely 3^ in. long, in more slender aad looser terminal
panicles; stamens shorter than limb; throat villons.

Jnlv, Aug. N. China, Mongolia. B.M. 364 (as V. Ne-

26^4. Vitex incisa (X%).

gundo). Less showy in bloom than the preceding spe-

cies, bnt a graceful shrub of loose and open habit, with
handsome foliage.

V. ilidfblia, A. Rich, Lvs. simple, short-stalked, oval, spiny-
toothed: fls. in long-stalked, axillary. many-Ud. cymes. Cuba.
~V. Lindeni, Hook, f . Lfts. 3-5, elliptic or elliptic-obovate,

glabrous: fls. pale violet, in few-tid., axillary, long-stalked
heads. Colombia. B.M. 6230.— T. Negundo, Linn. Closely al-

lied to V. incisa, but lfts. entire or crenately serrate, larger:

lis. purple, somewliat larger. Tropical and subtropical Asia.—
Y. tri.foUa, Linn. Lfts. usually 3, obovate or obovate-oblong,
obtuse, entire: fls. blue, in terminal panicles. S. Asia, Poly-
nesia. Var. unifoliolata, Schauer. With a sohtary short-

stalked leaflet. Alfred Rehder.

VITICULTUEE. See Grape and Vitis.

VITIS (classical Latin name). Vine. Grape. Vitdcece

or Ainpelideop.. A widespread genus of mostly tendril-

bearing climbing vines, most abundant in temperate
countries. In its stricter limitations, the genus in-

cludes less than 50 known species, but some authors
unite Cissus and Ampelopsis with it, when it includes
some 250 species. The latest monographer {Planehon,
DC. Monogr. Phaner. 5), refers thirty or mors species
to Vitis in the main account and in the addendum, and
more than 200 to Cissus. North America is particularly
rich in Vitis, not only in number of species but in the
widespread distribution and the abundance of the
plants. From our native species have been developed
the outdoor Grapes of this country except those of
California and the extreme southwest (which are Vitis

vinifera). For an account of the evolution of these

native cultural varieties, see Grape; also Bailey's
"Sketch of the Evolution of Our Native Fruits."
Many of the species of Vitis are excellent ornamental

plants, when it is desired to cover arbors, porches or
trees. All of them are readily grown from seeds, and
most of them from hardwood cuttings. Only a few of
the native species are regularly in the trade; but with
the possible exception of K. Treleasei they have been
offered for sale to experiment stations and amateurs by
T. V. Munson, of Texas, who is a well-known authority
on both the botany and horticulture of the Grape. The
popular interest in these species is primarily pomologi-
cal; for, although the fruit may not be directly use-
ful, the species give promise of development through
hybridization and plant-breeding, and some of them
afford useful stocks on which to graft kinds that do not
resist the phylloxera or root-louse. The following dis-

cussion includes all the species native to North America
north of Mexico; it is adapted from the writer's account
in Gray's Synoptical Flora, vol. 1, 420-430. These
American Grapes are very difficult to distinguish in
many cases; hence the subjoined descriptions are very
full in order to bring out the contrasting characters.
Some of the best recent systematic writing on Ameri-
can Vitis is from French sources, since the American
species have come into prominence in France as phyl-
loxera-resisting stocks for the Wine Grape. See, for
example, the works of Millardet, and Viala and Ravaz;
also "Amp^lographie Universelle," by Viala and Ver-
morel, now publishing.
As understood by Gray, Vitis is distinguished as fol-

lows: Plants climbing by the prehension and coiling
of naked-tipped tendrils. Flowers polygarao-dioecious
(i. e., some individuals perfect and fertile, others sterile

with at most only a rudimentary ovary), 5-merous; co-

rolla calyptrately caducous,—the petals in anthesis cast
off from the base while cohering by their tips (Fig.

2695) : hypogynous disk of 5 nectariferous glands alter-

nate with stamens : style short and thick, or conical:

berry pulpy; seeds pyriform, with contracted beak-like
base.

ffistivalis, 22.

A'mericana, 22.

angulata, 5.

antarctica, 1.

araneosus, 22.

argentifolia, 23.

Arizonensis, 18.

Arizoniea, 18.

Baileyan a, 15.

Baudiniana, 1.

Berlandieri, 16.

bieolor, 23.

Blancoi, 24.

Blandi, 27.

Bourqtuiniana, 22
hracteata, 22.

Californica, 19.

candicans, 25.

canescens, 17.

Caribsea, 'J4.

Champini, 12.

einerea. 17.

Coignetise, 2.

eordifolia, 14.

coriacea, 25.

dissecta, 7.

diversifolia, 22.

Doaniana, 21.

foetida, 14.

Foexeana, 8.

Floridana, 5, 17.

Girdiana, 20.

glabra, 18.

glauea, 22.

gongylodes, 4.

Helleri, 14.

hypoglauca, 3.

Ulinoensis, 9.

Labrusca, 27.

Liusecomii, 22.

Longii, 11.

microsperma, 12.

Missouriensis, 9.

monosperuia, 13.

monticola, 8.

Munsoniana, 6.

tnuscadina, 5.

Mustangensis, 25.

Nortoni, 22.

Nuevo-Mexicana, 11.

oecidentalis, 22.

odoratissima, 9.

pahnata, 13.

peltata, 5.

precox, 9.

pterophora, 4.

pullaria, 14.

rotundifolia, 5.

riparia, 9.

rubra, 13.

rupestris, 7.

sempervirens, 14.

Simpsoni, 26.

Solonis, 11,

sylvestris. 22.

tauri7ia, 5.

tenuifolia, 9.

Texana, 8.

Treleasei, 10.

verrucosa, 5.

vinifera, 28.

Yirginiana, 15.

vulpina, 5, 9.

2695. Grape flowers, enlareed.

1, shows the bud; 2, shows the petals or "cap"
falling; 3, shows the flower in full bloom, the petals

having been east off. In all the flowers the minute
calyx is seen, and in 2 and 3 the disk is shown inside

the base of the stamens.



VITIS VITIS 1949

(pecies,

. 1-4)

3,4)

The structure of the key to the following
wheu standing alone, is as follows:

A Species grown wholly for ornament:
Old World (Nos

B. Jyus. simple, cissits-Hke {No.

BB. Lvs. simple, vitis-like (No.

BBB. Lvs. with S-5 Iffs JNos.
AA. species grown primarily for their

pomoloqlcal interest: all New
World 'except No. 2S ( Nos.

B. Skin separating from the pulp.... (Nos.

c. Bark not shredding ( Nos.

CC Bark shredding ( Nos.
D. Oreen-leaved Grapes (Nos.

E. Viilpina-Jike (Nos.

F. Lvs. broader than long (No,

FP. Lvs. ovate (Nos.

G. Diaphragms thin (Nos.

GG. Diaphragms very thick.. (No.

EE. Cordifolia-like (Nos,

F. Plant strong and climbing. (Nos,

G. I'oang shoots terete (No.
GG. i'ontig shoots angled.... (Nos,

FF. Plant scarcely climbing (No.
EEE. Orbicular-scallop - leaved spe-

cies (No.

DD. Golored-leavtd Grapes (Nos,

E. Mature lvs. only flocculent or

cohiVHbhy or glaucous be-

neath ( Nos.
p. Ends of growing shoots

ivhite-tipped (Nos.
FF. Ends of shoots rusty -tipped. (No.s,

EE. Mature lvs. densely tomentose
beneath (Nos

F. Tendrils intermittent (Nos
FF. Tendrils conlinuoxts {at

every joint) ("No.

BB. Skin and pulp firmly cohering,. . (No.

A. Species grown wholly for ornament, recently intro-

duced from various parts of the Old World.

B. Lvs. simple, cissus-like,

1. ant&rctica, Benth. (Cis sus antdrctica. Vent.
Vitis Baudinidna, P. Muell. Cissus Bandinidna,
Bi'ouss.). Vigorous tall woody climher, the young
growths red-hairy or sometimes glabrous: lvs. ovate to

oblong, on hairy petioles, toothed, glandular in the
axils of veins beneath : fls. greenish, tomentose, in

short cymes, the petals 4 and falling separately: berry
globular. Australia. B.M. 2488. — Offered in southern
California and said to be suitable for covering rocks
and walls.

BB. Lvs. simple, often lobed, vitis-like.

2. Coign6tiae, Pulliat. Very strong-growing vine, cov-
ering trees and arbors with a thatch of heavy showy
foliage: branches fioccose-tomentose when young; ten-
drils intermittent: lvs. cordate -orbicular, with 3-5

lobe -like points, the margins shallowly apiculate-
toothed, dull above, thickly gray-pubescent beneath:
thyrse stalked, short: fr. globular, about 3-3 in. in diam.,
practically inedible, although said to be eaten after
being frozen by the Japanese. N. Japan. Gn. 49, p. 48;

50, p. 449. R.H. 1898, p. 420-28. -One of the best of all

strong-growing vines, and hardy in the northern states.

Its foliage becomes brilliant scarlet in the fall, whence
it has been called the "Crimson Ulory Vine." In gen-
eral appearance it much resembles Vitis Labrusca. It

is not yet well known. It grows readily from imported
seeds. It can also be propagated by layering and by
grafting on other stocks. Named for Mme. Coignet,
of Lyons, France.

BBE. Lvs. with 3-0 leaflets.

3. hypoglailca, F. Muell. [Cissus hypoglauca, Gray).
Foliage liaiHlsoine and persistent, dark green above and
glaucous beneath; leaflets usually 5, obovate to elliptic,

acuminate, stalked, entire or toothed towards the apes:
fls. yellowish : fr. rather small and nearly globular.
Australia. -Offered in S. Calif.

4. pterdphora, Baker ( V. gongylbdes, Lynch, not
Baker). A must remarkable species, the brandies bear-
ing cylindrical or club-shaped tubers at their ends,
which fall and produce new plants: tall, climbing by
means of long forking disciferous tendrils, the stem
winged and hairy: lvs. large, of 3 Ifts., which may be
again lobed, the stipules large and purple on one side,

the petiole winged: cyme pedunculate: floral envelopes
of a thickened calyx and 4 minute petals. Brazil. G.C.
II. 19:53. B.M. 0803. Gn. 55. p. 170. -Offered in S.

Calif.

2696. Vitis rotundifolia, the Muscadine grape of

the South (X Yz).

AA. Species grown primarily for their pomological
(fruit) interest, all native except No. 28.

B. Skin of the mature herry iisually separating freely

from the pulp (Nos. 5-27).

C. Bark bearing prominent lenticels, never shredding:
nodes without diaphragms: tendrils simple:
flower-clusters small and not much elongated:
seeds oval or oblong, ivithout a distinct stipe-like

beak. (Muscadinia.)

5. rotundifdlia, Michx. ( V. taurhia, Bartram. I'. v\d-

pina. Authors, not Linn. V. muscadina , anguldta, ver-

rucdsa ,peltata , Floriddna,Raf. ) . Muscadine, Southern
Fox Grape, Bullace or Bullit or Bull Grape. Fig.

2096. Vine with hard, warty wood, running rampantly
even 60 to 100 ft. over bushes and trees, and in the
shade often sending down dlchotomous aerial roots: lvs.

rather small to medium (2 to in. long), dense in tex-

ture and glabrous both sides (sometimes pubescent
along the veins beneath), cordate-ovate and not lobed,

mostly with a prominent and sometimes an acuminate
point (but somewhat contracted above the termination
of the two main side veins), the under surface finely

reticulated between the veins, the teeth and the apex
angular, coarse and acute, the basal sinus shallow,
broad and edentate; petiole slender and (like the young
growth) fine-scurfy, about the length of the leaf-blade:

tendrils (or flower-clusters) discontinuous, every third

node being bare: fruit-bearing clusters smaller tlian the
sterile ones, and ripening from 3 to 20 grapes in a

nearly globular bunch: berries falling from the clusters

when ripe, spherical or nearly so and large ( M-1 in. in

diameter), with very thick and tough skin and a tough
musky fiesh, dull purple in color without bloom (in the
Scuppernong variety silvery amber-green

)
, ripe in

summer and early autumn: seeds }4~% iu. long, shaped
something like a coffee berry. River banks, swamps,
and rich woodlands and thickets, S. Delaware to N. Fla.

and west to Kans. and Texas.
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6. Munsoniana, Simpson. Mustang Grape of Florida.

Bird or Everbearinu Gkape. Very slender grower,
preferring to run on the ground or over low bushes,
more nearly evergreen than the last, flowering more or

less continuously: Ivs. smaller, thinner, and more shin-

ing, more nearly circular in outline and less prominently
pointed, the teeth broader in proportion to the blade and
more open or spreading: clusters larger and more
thyrse-like: bei-ries a half smaller than in the last and
often more numerous, shining black, with a more tender

pulp, acid juice, no muskiness, and thinner skin: seeds

half smaller than in the last. Dry woods and sands,

Florida, at Jacksonville, Lake City, and southwards,

apparently the onlv Grape on the reef keys; also in the

Bahamas.-Difficuit to distinguish from r. rotundifolia

in herbarium specimens, but distinct in the field.

in. in diam.), purple-black and somewhat glaucous,
pleasant-tasted, ripe in late suiunier: seeds small and
broad. Sandy banks, low hills and mountains. District
of Cokunbia and S. Pa. to Tenn., Indiana, Mo., and
S. W. Texas.

Var. diss^cta, Eggert, is a form with more ovate Ivs.
and very long teeth, and a strong tendency towards ir-

regular lobing. Mo.

FF. Ovs. ovate in o^itline, with a mostly u-eU-marked
sinus.

G. Diaphragms {in the nodes) thin: young shoots not
red: h-s. not dee2)ly lohed.

8. monticola, Buckley ( F. Texdna, Munson. V
Foexeana, Planch). Sweet Mountain Grape. Fig.

2697. Vitis monticola (on the left) and V. vulpina {X%).

cc. Bark without distinct lenticels, on the old wood
separating in long thin strips and fibers: nodes
provided with diaphragms: tendrils forked:
ftower-clnsters mostly large and elongated: seeds
pyrifonn. {JSuvitis.)

D. Green-leaved Grapes, mostly marked at maturity by
absence of prominent white, rusty, or blue tomen-
tiim or scurf or conspicuous bloom on the Ivs.

beneath (tinder surface 'sometimes thinly pubes-
cent, or minute patches of floccose ivool in the

axils of the veins, or perhaps even cobwebby):
foliage mostly thin: tendrils intermittent, i. e.,

every third joint hearing no tendrils {or inflores-

cence). V. cinerea and V. Arizonica are partial
exceptions and might be looked for in dd {Kos.
7-19) .

E. Vxtlpina-like Grapes, characterized by thin light or
bright green mostly glossy Ivs. {ivhich are gener-
ally glabrous beloiv at tnaturify except perhaps in
the axils of the veins and in V. Champinl) , ivith

a long or at least a prominent point and usually
long and large sharp teeth or the edges even
nigged {Nos. 7-13).

F. Lvs. broader than long, with truncate-oblique base.

{ V. Treleasei might be sought here.)

7. rup6stris, Scheele. Sand, Sugar, Rock, Bush, or
Mountain Grape. Shrub, 2 to 6 ft. high, or sometimes
slightly climbing, the tendrils few or even none, dia-

phragms plane andratherthin: ivs. reniformto reniform-
ovate (about 3 to 4 in. wide and two-thirds as long),
rather thick, smooth and glabrous on both surfaces at

maturity, marked by a characteristic light glaucescent
tint, the sides turned up so as to expose much of the
under surface, the base only rarely cut into a well-

marked sinus, the margins very coarsely angle-toothed,
the boldly rounded top beai'ing a short, abrupt point
and sometimes 2 lateral teeth enlarged and suggesting
lobes: stamens in fertile fls. recurved laterally or rarely
ascending, those in the sterile fls. ascending: cluster
small, slender, open and branched: berries small {%-}4

2697. A slender trailing or climbing plant (reaching 20
to 30 ft. in height, with very long and slender branches,
the young growth angled and floccose (sometimes gla-
brous), the diaphragms plane and rather thin: Ivs.

small and thin (rarely reaching 4 in. in width and gen-
erally from 2 to 3 in. high), cordate-ovate to triangular-
ovate, with the basal sinus ranging from nearly trun-
ciate-oblique to normally inverted U-shaped, rather dark
green but glossy above and grayish green below, when
young more or less pubescent or even arachnoid below,
the blade either prominently notched on either upper
margin or almost lobed, the point acute and often pro-
longed, margins irregularly notched with smaller teeth
than in V. rujyestris : clusters short and broiid. much
branched : berries medium or small (averaging about
K in. in diam.), black or light-colored, seedy, sweet:
seeds large (about yi in. long) and broad. Limestone
hills in S. W. Texas. — This species has been the sub-
ject of much misunderstanding.

9. vulpina, Linn. {V. rijyctria, Michx. F. odoratis-
sima, Oonn. V. Illinoinsis and V. Missouriensis,
Prince? V. tenuifdlia, Le Conte ? V, cordifolia, var.
ripdria, Gray). Kiverbank or Frost Grape. Figs.

2697, 2698. A vigorous tall -climbing plant, with a
bright green cast to the foliage, normally glabrous
young shoots, large stipules, and plane very thin dia-

phragms: Ivs. thin, medium to large, cordate-ovate,
with a broad but usually an evident sinus, mostly show-
ing a tendency (which is sometimes pronounced) to 3
lobes, generally glabrous and bright green below, but
the veins and their angles often piibescent, the margins
variously deeply and irregularly toothed and sometimes
cut, the teeth and the long point prominently acute:
fertile i^s. bearing reclining or curved stamens, and the
sterile ones long and erect or ascending stamens: clus-

ters medium to large, on short peduncles, branched
(often very compound), the fls. sweet-scented: berries
small (less than }y^ in. in diam.). purple-black with a
heavy blue bloom, sour and usually austere, generally
ripening late (even after frost) : seeds rather small and
distinctly pyriform. New Brunswick, according to
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Maooun, toN. Dak., Kans. and Colo, and south to W. Va.,

Mo. and N.W.Texas. B.M 2429. —The commonest Grape
in the northern states west of New Enghmd, aliuiidant

along streams. Vaiialili' in the flavor and maturity <>t

the fruit. Forms with peptides and iin<ler surfaces of

Ivs. puhesceut sometimes occur. Occasionally

hybridizes with C. Lubrusca eastward, the hy-

brid being known by the tomentose young
shoots and unfolding leaves, and the darker foli-

age, which is marked with rusty tomentum along

the veins of the less jagged leaves.

Var. prSecox, Bailey, is the June Gkape of

Missouri, the little sweet fruits ripening in July.

10. Treleasei, Munson. Plant shrubby and
much branched, climbing little, the small and
mostly short (generally

shorter than the Ivs.) ten-

drils deciduous the first year
uwless finding support, in-

ternodes short, the dia-

phragms twice thicker
(about one - sixteenth in.)

than in V.vulpina and shal-

low-biconcave: stipules less

than one-fourth as large as

in V. V alp ill a : Ivs. large

and green, very broad-ovate
or even reniform - ovate
(often wider than long),

thin glabrous and shining
on both surfaces, the basal

sinus very broad and open
and making no distinct an-

gle with the petiole, the
margin unequally notch

-

toothed (not jagged as in I'.

viilpiiia) and indistinctly .3-

lobed, the apex much shorter

than in V. vulpina : fertile

fls. with very short, recurved
stamens, sterile with as-

cending stamens: cluster

small (2 to 3 in. long) : ber-

ries % in. or less thick, black
with a thin bloom, ripening
three weeks later than \'.

vulpina when grown in the

same place, thin skinned:
pulp ,iuicy and
sweet: seeds
small. Brewster
county, S. W.
Texas and New
Mexico to Brad-
shaw Mountains,
Arizona. — Little

known, and pos-
sibly a dry-coun-
try form of V.

vulpina. In habit it sug-
gests l^. Ari3onica,Y3i,v. gla-
bra, from which it is dis-

tinguished, among other
things, by its earlier flower-
ing and larger leaves with
coarser teeth and less
pointed apex.

11. Ldngii, Prince {V.
Solonis, Planch. I'. Nnevo-
Mexicdna, Lemm.). Differs
from vigorous forms of T.

vulpina in having floccose
or pubescent young growth

:

Ivs. decidedly more circular
in outline, with more angu-
lar teeth and duller in color,

often distinctly pubescent
beneath: stamens in fertile

fls. short and weak and
laterally reflexed, those in sterile fls. long and strong:
seeds larger. N.W.Texas and New Mexico. — Regarded by
French authors as a hybrid, the species K. ritpestris

,

123

vulpina, candicans and cordifolia having been sug-
gested as its probable parents. It is variable in char-
acter. In most of its forms it would be taken for a com-
pound of V. rupcatria and V. vulpina, but the latter

species is not known to occur in most of its range. It

2698. Vitis vulpina (or V. riparia). Natural size.

Probably the most widespread of American native grapes.

was very likely originally a hybrid between V. rupestris
(which it sometimes closely resembles in herbarium
specimens except for its woolliness) and some tomentose
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species (possibly with V. Arizoniea or
V. Doaniana), but it is now so widely
distributed and grows so far removed
from its supposed parents and occurs
in such great quantity in

certain areas, that for tax-

onomic purposes it must
be kept distinct. It is not
unlikely that it has origi-

nated at differeut places
as the product of unlike
hybridizations. Late
French writers designate
the jagged leaved forms as
V. Solonis, and the den-
tate forms as V. Nuevo-
Mexicana, This interest-

ing Grape was found some
thirty years ago by Engel-
mann in the Botanic Gar-
den of Berlin under the
name of Fitis Soloiiii^,

without history. Engel-
mann guesses (Bushberg
Cat. ed. 3, 18) the name to

be a corruption of
"Long's." It is probable
that the plant was sent to

European gardens as Vifis

Longii— Yery likely from
Prince's nursery— and the
name was misread on the
label. The original name,
which was duly published by
Prince with description, may
now be restored.

Var. microsperma, Bailey
( r^ Solonis, var. micro -

spirma, Munson), is a very
vigorous and small - seeded
form, which is very resistant
to drought. Red River, N.
Texas.

V2. ChAmpini, Planch. Prob-
ably a hybrid of V. rupestris
or V, Beriandieri ^jx^ V'.cau-
dicans, bearing medium to

large reniform or reniform-
cordate Ivs. which are var-
iously pubescent or cobwebby
but become glabrous, the
growing tips mostly white-to-
mentose: berries vei-y large
and excellent. S. W. Texas.
A.G.1891:579. — In some places
associated with V. candicans,
Berlandieri and monUcola
only, and in others with the
above and V. rupestris. Often
coniposiug dense thickets in
the wild.

GG. Diaphragms very thick
and strong: young
shoots bright red: Ivs,

often strongly lobed.

13. rtibra, Michx. ( V. mono-
sperma , Michx. ) . Red or
Cat Grape. A slender but
strong - growing vine, with
small, long-jointed angled
red glabrous herb-like shoots
and red petioles: Ivs. small
to medium, ovate-acuminate,
dark green and glossy, some-
times indistinctly pubescent
on the nerves below, the
sinus obtuse, the blade either nearly continuous in out-
line or (commonly) prominently lobed or even parted,
coarsely notched : stamens in the sterile fls. long
and erect: clusters loose and long-peduncled, branched,
the fls. opening very late : berries small and late

2699.

Vitis c i n e r e a (above

and V. Berlandieri

(X >c.)

{%-% in.indiam.), black without bloom,
with little juice and commonly contain-
ing but a single seed, which is large and
broad. Illinois and Missouri to Louisiana

and Texas. G.E. 2:341.—
A handsome plant. V.

palmata, Vahl, founded
on Virginian specimens,
is probably J', vidpina,
although it is sometimes
made to replace the name
1^ rubra.

EE. C or di folia - like
Grapes, with thick-

ish and diiil-colored

or grayish green Ivs.

often holding some
close, dull pubes-
cence heloiv at ma-
turity and the shoots
and Ivs. nearly al-

ways more or less

pubescent when
young y the teeth
mostly short, the

point mostly rectang-
ular and conspicu-
ous {Nos. l4r~lS).

F. Plant strong and climh-
i}ig, with stout, per-
sistent tendrils.

Young shoots terete,

and glabrous or very
soon becoming so.

14. cordifolia, Michx. (
T'.

puUdria , LeConte ) . True
Frost Ui^ape, Chicken, Rac-
coon, or Winter Grape. One
of the most vigorous of Amer-
ican vines, climbing to the
tops of the tallest trees, aud
sometimes making a trunk 1

or 2 ft. in diam.: diaphragms
thick and strong: Ivs. long-
cordate, triangular - cordate
with rounded base, or cor-
date-ovate, undivided but
sometimes very indistinctly

3-lobed or 3-angled, the basal
sinus rather deep and narrow,
the margin with large, acute
teeth of different sizes and
the point long and acute, the
upper surface glossy and the
lower bright green and either
becoming perfectly glabrous
or bearing some close and fine

inconspicuous grayish pubes-
cence on the veins; petioles

long: stamens erect in the
sterile fls. and short reflexed-
curved in the fertile ones :

clusters long and very many-
tiowered, most of the pedicels
branched or at least bearing
a cluster of fls. : berries nu-
merous and small (about %in.
in diam.), in a loose bunch,
black and only very slightly
glaucous, late and persistent,

with a thick skin and little

pulp, becoming edible after
frost : seeds medium and
broad. In thickets and along
streams from Pa. (and proba-
bly S. New York) to E. Kan.,
Fla. and Texas.

Var. ioetida, Engelm., has fetidly aromatic berries,

and grows in the Mississippi valley.

Var. semp6rvirens, Munson. A glossy-leaved form
holding its foliage very late in the season: Ivs. some-
times suggesting forms of,]', rubra. S. Fla.
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Var. H611eri, Bailej'. Lvs. more circular (i. e., lacking

the long point), and the teeth round-obtuse and ending
in a short mucro. Kerr countj', S. Texas, 1,600 to 2.000

feet.

GG. Yomig shoots anijUd, and covered the first year
witlt tomenlum or toool.

15. Bailey&na, Munson ( V. Virffinidna, Munson, not

Lam.). 'Possum Grape. Less vigorous climber than

r. cordifolia, rather slender, with short internodes and
very many short side shoots: lvs. frequently smaller,

the larger ones shortly but distinctly 3-lobed (lobes

mostly pointed and rnuch spreading), bright green

but not shining above, gray below and pubescent at

2700. Vitis Californica (X one-fifth).

maturity only on the veins, the point only rarely pro-
longed and often mutieous, the teeth comparatively
small and notch-like and not prominently acute, sinus
more open; petioles shorter and often pubescent; floral

organs very small, the' stamens reflexed in the fertile

fls.: pedicels short, making the bunch very compact:
berries about the size of I', cordifolia, black and nearly
or quite bloomless, late: seed small and notched on top.

Mountain valleys, 800 to 3,000 ft. altitude, southwestern
Va. and adjacent W. Va. and W. N. C, Teuu. and N.
Ga. ; also at common levels in the uplands of west -cen-

tral Ga. — The eastern counterpart of V. Berlandieri.

16. Berlandieri, Planch. Mountafn, Spanish, Fall
or Winter Grape. Pig. 2699. A stocky, moderately
climbing vine, with mostly short internodes and rather
thick diaphragms : lvs. medium large, broadly cordate-
ovate or cordate-orbicular (frequently as broad as long),
glabrous and glossy above, covered at first with gray
pubescence below but becoming glabrous and even
glossy except on the veins, the sinus mostly inverted-
U-shaped in outline but often acute at the point of in-

sertion of the petiole, the margin distinctly angled above
or shortly 3-lobed and marked by rather large, open,
notch-like acute teeth of varying size, the apes mostly
pronounced and triangular-pointed : stamens long and as-

cending in the sterile fls., laterally recurved in the fertile

ones: clusters compact and compound, mostly strongly
shouldered, bearing numerous medium to small (3ijin.

or less in diam. ), purple and slightly glaucous very late

berries which are .juicy and pleasant-tasted: seed (fre-

quently only 1) medium to small. Limestone soils along
streams and hills, S. W. Texas and Hex.— Well marked
by the gray-veined imder surface of the leaves.

17. cin^rea, Engelm. Sweet Winter Grape. Fig.
2699. Climbing high, with medium to long Internodes
and thick and strong diaphragms: lvs. large, broadly
cordate-ovate to triangular-cordate-ovate (generally
longer than broad), the sinus mostly wide and obtuse.

the margin small -notched (teeth much smaller than in

V. Belandieri) or sometimes almost entire, mostly dis-

tinctly and divaricately 3-angled or shortly 3-lobed
tovvards the apex, the triangular apex large and promi-
nent, the upper surface cobwebby when young but be-

coming dull dark green (not glossy), the under surface
remaining ash-gray or dun-gray, webby-pubescent: sta-

mens in sterile fls. long, slender and ascending, in the
fertile ones short and laterally recurved: cluster mostly
loose and often straggling, containing many small black
berries, these only slightly, if at all glaucous, ripening
very late, and after frost JDecoming sweet and pleasant:

seeds small to medium. Along streams, mostly in limy
soils, central 111. to Kans. and Texas; also N. Fla. ; also

in Mex. — Readily distinguished
from 1''. aestivalis by the triangu-
lar-topped sharply 3-lobed ash-
gray lvs. and the gray tomentum

^ J^^"'i'P/if "^ "^^ young growth.
•

'^^'^ /^ Var. Floridina, Munson. Grow-
ing tips rusty-tomentose, as are
sometimes the veins on the under
sides of the leaves: cluster longer-
peduncled and more compound.
Manatee co. , Fla. ; and apparently
also in Ark.; possibly a com-
pound with V. (estivalis, but the
lvs. have the characteristic shape

of V. cinerea. Not to he confounded with any form of
V. Gai-ihwa, because of the lobed triangular-topped lvs.

and much larger teeth.

Var. can^scens, Bailey. A form with rounded or heart-
like lvs., the upper half of the leaf lacking the triangu-
lar and 3-lobed shape of the type. St. Louis, Mo., and
S. 111. to Texas.

FF. Plant scarcely cliTnbing, the tendrils perishinq
when failing to find support.

18. Arizonica, Engelm. ( F'. Arizonhisis, Parry).
Canon Grape. Plant weak, much branched, with short
internodes and thick diaphragms, brauchlets angled:
lvs. mostly small, cordate-ovate and with a prominent
triangular-pointed apex, the sinus broad or the base of
the blade even truncate, the teeth many and small and
pointed or mucronate, the margin either continuous or
very indistinctly 3-lobed (or sometimes prominently
lobed on young growths), the leaves and shoots white-
woolly when young, but becoming nearly glabrous with
age: stamens ascending in sterile fls. and recurved in
the fertile ones : bunches small and compound, not
greatly, if at all, exceeding the lvs., bearing 20 to 40
small black berries of pleasant taste: seeds 2 to 3, me-
dium size. Along river banks, W. Texas to New Mex.
and Ariz., mostly south of the 35th parallel, to S. B.
Calif, and northern Mex.

Var. glabra, Munson. Plant glabrous,with glossy and
mostly thinner and larger lvs. In mountain gulches,
with the species and ranging northwards into S. Utah.
Distinguished from F. monticola by its triangular-
pointed and small-toothed lvs. Probably a form of V.

Treleasi.

EEE. Orhicular-scallop-lvd. species of the Pacific coast.

19. Cali!6rnica, Benth. Fig. 2700. A vigorous species,

tall-climbing upon trees but making bushy clumps
when not finding support, the nodes large and dia-

phragms rather thin: lvs. mostly round -reni form (the

broader ones the shape of a horse's hoof-print), rather
thin, either glabrous and glossy or (more commonly)
cottony-canescent until half grown and usually remain-
ing plainly pubescent below, the sinus ranging from
very narrow and deep to broad and open, the margins
varying (on the same vine) from finely blunt-toothed to

coarsely scallop-toothed (the latter a characteristic

feature), the upper portion of the blade either perfectly

continuous and rounded or sometimes indistinctly

3-lobed and terminating in a very short apex: bunches
medium, mostly long-peduncled and forked, the numer-
ous small berries glaucous-white, seedy and dry but of
fair flavor: seed large {H to 5-10 in. long), prominently
pyriform. Along streams in central and N. Calif, and
S .Ore. — Lvs. becoming handsomely colored and mottled
in fall.
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DD. Colored-leai'ed Grapes^ marked by thick or at least
firm foliage, the Ivs. prominently rusty or tvhite-

tomentose or glaucous -blue, V. cinerea, V. Ari-
zonica, and possibly V. C'alifornica might be sought
here; and late-gathered forms of C". bieolor might
be looked for in d (p. 1950).

E. Lvs. only flocculent or cobwebby or glaucous below
ivhen fully grown [i. e., not covered with a thick^

dense, felt-like tomentum, except sometimes in V.

Doaniana). [Kos. W-S4.)
F. Wliite-tipped Grapes, comprising species with the

ends of the growing shoots ancl the under surface
of the lvs. whitish or gray.

20. Girdi&na, Munson. Valley Gkape. Strong, clirub-

ing vine,with thick diaphragms: lvs. medium to large and
rather thin, broadly cordate-ovate, with a rather deep and
narrow sinus and nearly continuous or obscurely ^-lobed
outline (sometimes markedly 3-lobed on young shoots),

2701. Vitis bicolor (X

the teeth many and small and acute, the apex short-
triaufjular or almost none, the under sui'face remaining
closely ashy-tonientose: clusters large and very com-
pound, each one dividing into three or four nearly equal
sections, which are in turn shouldered and thyrse-like:
berries small, black and slightly glaucous, the skin thin
but tough, pulp finally becoming sweet: seeds medium
in size, pyriform. S. Calif., south of the ^(Jth parallel.
— Differs from f. Californica in the more pubescent
shoots and foliage, smaller and sharp teeth, decompound
clusters, smaller less glaucous berries, and smaller
seeds. Shoots of V. Californica often bear lvs. with
small and muticous teeth, and such specimens without
the tl. -clusters are difficult to distinguish from this

species. Some of the forms which have been referred
to V. Qirdiana are apparently hybrids with the wine
Grape, V. imiifera: and at best the plant is imyjerfectly
understood and its merits as a species are yet to be
determined.

21. DoaniS-na, Munson. Plant vigorous, climbing
high or remaining bushy if failing to find support, with
short internodes and rather thin diaphragms: lvs. blu-
ish green in cast, mostly large, thick and firm, cordate-
ovate or round-ovate in outline, bearing a prominent
triangular apex, the sinus either deep or shallow, the
margins with very large, angular, notch-like teeth and
more or less prominent lobes, the under surface usually
remaining densely pubescent and the upper surface
more or less floccose: cluster medium to small, bearing

(H in. and less in diam.), black, glaucous berries
of excellent quality : seeds large {}i-% in. long), dis-
tinctly pyriform. Chiefly in N. W. Texas, but ranging
from Greer Co., Oklahoma, to beyond the Pecos river in
New Mexico. G.F. 9:455. — The species varies greatly
in pubescence, some specimens being very nearly gla-
brous at maturity and others densely white-tomentose.
The plant would pass at once as a hybrid of K. vulpina
and V. candicans, except that the former does not often
occur in its range. It is very likely a hybrid, however,
and I\ candicans seems to be one of the parents.

FF. ^usty-tipped Grapes, comprising the cestivalian
group, the unfolding lvs. and {except in V. bi-
color) the young shoots distinctly ferrngineous,
and- the mature lvs. either rusty or bluish below,
or sometimes becoming green in V. bicolor.

22. aestivalis, Michx. ( V. sylv^stris, occidenialis and
Americana, Bartram. K. Ndrtoni, Prince. l\ La-

brilsca, var. wstii^dlis, Regel. V. bractedta and
r. araneosus, LeCoute). Summer, Bunch, or
Pigeon Grape. Strong, tall-climbing vine, with
medium short internodes, thick diaphragms,
and often pubescent petioles: lvs. mostly large,
thiunish at first but l)ecoming rather thick,
ovate-cordate to round-cordate in outline, the
sinus either deep {the basal lobes often over-
lapping) or broad and open, the limb always
lobed or prominently angled, the lobes either
3 or 5, in the latter case the lobal sinuses usu-
ally enlarged and rounded at the extremity,
the apex of the leaf broadly and often obtusely
triangular, the upper surface dull and becom-
ing glabrous and the under surface retaining
a covering of copious rusty or red-brown pu-
bescence which clings to the veins and draws
together in many small, tufty masses: stamens
in fertile fls. reflexed and laterally bent: clus-
ters mostly long aud long- peduncled, not
greatly branched or even nearly simple (mostly
interrupted wh.en in flower), bearing small {%,
in. or less in diam.), black, glaucous berries,
which have a tough skin and a pulp ranging

from dryish and astringent to juicy and sweet: seeds
medium size (M in. or less long), two to four. South-
ern New York to central Fla. and westward to the Mis-
sissippi and Missouri. —A marked type among American
Grapes, being readily distinguished from other species
by the reddish fuzz of the under sides of the leaves.

Var. glaiica, Bailey ( I', Z/incec2imii, var. glauca,
Munson). Lvs. and mature wood glaucous-blue on the
body beneath, but the veins rusty: berries and seeds
larger. S. W. Missouri to N. Texas.— Much like V. bi-

color, but lvs. thicker and more pubescent below, and
tips of shoots rusty-tomentose.

Var. Linsecomii, Munson { V. diversifdlia^ Prince.
V. Linsecomii, Buckley). Post-oak, Pine-wood, or
Turkey Grape. More stocky than V. cestivalis, climb-
ing high upon trees but forming a bushy clump when
not finding support: lvs. densely tomentose or velvety
below: berries large {%-% in. in diameter), black and
glaucous, mostly palatable: seeds mostly much larger
than in V. aestivalis (often %m. long). High post-oak
(Quercus stellata) lands, S. W. Missouri to N. Texas
aud E. La. — Very likely derived from the (sstivalis type
through adaptation to dry soils and climates. Perhaps
wortli recognition as a geographical species. The name
of this Grape was spelled Linsecomii by Buckley, with
whom the name originated. The name of the person
whom he commemorated w^as spelled Lincecum, and
Munson has therefore changed the spelling of the name
of the Grape. However, Buckley's spelling should per-
sist, as a matter of nomenclatorial priority.

Var. Bourquini&zia, Bailey ( \\ Bourquinidna , Mun-
son}. A domestic offshoot, represented in such culti-

vated varieties as Herbemont and Le Noir, differing
from Y. cestivalis in its mostly thinner leaves which
(like the young shoots) are only slightly red-brown
below, the pubescence mostly cinerous or dun-colored
or the under surface sometimes blue-green: berries
large and juicy, black or amber-colored.-A mixed type,
some of it probably a direct amelioration of V. <estiv-

alis,and some hybridized with the wine Grape { V. vini-

fera). Much cultivated south.
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23. bicolor, Le Conte ( V. argentifdlia, Munson). Blue
Ghape, or Summer Grape of the North. Fig. 2701. A
strong:, bigb-climbiug vine, with mostly long internodes

and thick diaphragms, the young growth and canes
generally perfectly glabrous and mostly (butnot always)
glaucous - blue, tendrils

and petioles very long:
Ivs. large, round-cordate-
ovate in outline, glabrous
and dull above and very
heavily glaucous - blue
below, but losing the
bloom and becoming dull

green very late in the
season, those on the
young growth deeply 3-

.'i-lobed and on the older
growths shaUowly 3- \/^/\\ 11 f\\^) (^
lobed, the basal sinus \J^ \1 \ \^^( ^f^
running from deep to tl

J )s~~~J. /^V
shallow, the margins >l/\ / Q- *l

mostly shallow - toothed
or sinuate -toothed (at

least not so prominently
notch-toothed as in V. (BSfivalis): cluster mostly long
and nearly simple (sometimes forked), generally with
a long or prominent peduncle; the purple and densely
glaucous berries of medium size (Min. or less in diam.
sour but pleasant-tasted when ripe (just before frost

seeds rather small. Abundant northwards along streams
and on banks, there taking the place of K. cesfivalis.

Ranges from New Eng. and 111. to the mountains of

"W. North Carolina and to W. Tenn. — Well distinguished
from F. <estivalis (at least in its northern forms) by the
absence of rufous tomentum, the blue-glaucous small-
toothed leaves, and long petioles and tendrils. It has
been misunderstood because it loses its glaucous char-

acter in the fall.

24. Caribaea, DC. Fig. 2702. Climbing, with flocculent-

"WooUy (or rarely almost glabrous) and striate shoots:
tendrils rarely continuous: Ivs. cordate-ovate or even
broader and mostly acuminate-pointed, sometimes ob-
scurely angled above (but never lobed except now and
then on young shoots), becoming glabrous above but
generally remaining rufous-tomentose below, the mar-
gins set with very small, mucro-tipped sinuate teeth :

cluster long and long-peduncled, generally large and
very compound: berry small and globose, purple: seed
obovate, grooved on the dorsal side. Awidely distributed

and variable species in the American tropics, running
into white-leaved forms (as in V. Bhincoi, Munson).
Little known in the United States: La., Lake City,

N. Fla., swamp near Jacksonville, Fla.

EE. Ijvs. densely to-

mentose or felt-

like h en e at

h

throughout t h e

season, the cov-

ering white or
rusty white.

F. Tendrils intermit-
tent {every third
joint with neither
tendril nor in-
florescence oppo-
site the leaf).

25. cAndlcans, En-
gelm. ( V. 3fustavg4n-
sis,.Buckl.). Mustang
Grape. Plant strong
and high climbing,with
densely woolly young
growth(which is gener-
ally rusty-tipped), and
very thick diaphragms:
Ivs. medium in size

and more or less poplar-like, ranging from reniform-
Dvate to cordate-ovate or triangular-ovate, dull above
but very densely white-tomentose below and on the
petioles, the basal sinus very broad and open or usually
none whatever (the base of the leaf then nearly trun-

cate), deeply 5-7-lobed (with enlarging rounded sinuses)

on the strong shoots and more or less indistinctly lobed
or only angled on the normal growths, the margins
wavy or sinuate-toothed: stamens in the sterile fls.

long and strong, those in the fertile fls. very short and

2702. Vitis Caribffia (X ^).

Vitis candicans, var. coriacea (X I

laterally reflexed: cluster small, mostly branched, bear-
ing a dozen to twenty large {% in. or less in diam.)
purple or light-colored or even whitish berries, which
have a thick skin and a very disagreeable fiery flavor:

seeds large, pyriform. E. Texas, mostly on limestone
soils.

Var. cori&cea, Bailey( V. coridcea, Shuttl.). Leather-
leap or Calloosa Grape. Fig. 2703. Differs from the
species chiefly in bearing much smaller (about H in-

in diam.) thinner-skinned and more edible Grapes with
mostly smaller seeds, and perhaps a less tendency to

very deep lobing in the Ivs. on young shoots and pos-
sibly rather more marked rustiness on the young
growths. Florida, chiefly southward, in which range
various Texan plants reappear. — The more agreeable
quality of the fr. is probably the result of a more
equable and moister climate.

26. Simpsoni, Munson. Distinguished hj mostly
much-cut Ivs. on the young shoots and comparatively
thin, large and large-toothed ones on the main shoots,
rusty -white tomentum below and very prominently
brown-tomentose young growths, — the character of the
Ivs. and tomentum varying widely, the foliage some-
times becoming almost blue-green below. Fla. — This
is likely a hybrid of V. o'stivaHs and T'. candicans, var.

coriacea. Some forms of it are very like V. Lahrusca,
and might be mistaken for that species.

FF. Tendrils mostly continuous (a tendril or inflor-

escence at every node).

27. Labniscat Linn, ( K. Bldndi, Prince). Fox
Grape. Skunk Grape. Figs. 949, 950, Vol. II. A strong
vine, climbing high on thickets and trees : young shoots
tawny or fuscous, with much scurfy down: Ivs. large
and thick, strongly veined { especially beneath

)
, broadly

cordate-ovate, mostly obscurely 3-lobed towards the top
(on strong growths the sinuses sometimes extending a

third or even half the depth of the blade, and rounded
and edentate at the bottom) or sometimes nearly con-
tinuous in outline and almost deltoid-ovate, the petiolar
sinus mostly shallow and very open (ranging to narrow
and half or more the length of the petiole), the margins
shaUowly scallop-toothed with mucro-pointed teeth (or
sometimes almost entire), and the apex and lobes acute,
the upper surface dull green and becoming glabrous
but the lower surface densely covered with a tawny-
white, dun-colored or red-brown tomentum: stamens
long and erect in the sterile fls. and (in wild forms)
short and recurved in the fertile ones: raceme short
(berries usually less than 20 in wild types), generally
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simple or very nearly so, in anthesis aboiit the length
of the peduncle: berries large and nearly spherical,

ranging from purple-black (the common color) to red-
brown and amber -green, generally falling from the
pedicel "when ripe, variable in taste but mostly sweetish

musky and some-
times slightly
astringent, the skin
thick and tough:
seeds very large and
thick. New England
and southwards in

the Alleghany re-

gion and highlands
to w e s t - c e n t r a 1

Georgia. Not known
to occur west of E.
New York in the
North, but reported
from S. Indiana.—
The parent of the
greater part of

American cultivated

Grapes. It is often
confounded with I'.

cestivalis in th e

South, from which
it is distinguished
by the habitually
continuous tendrils,

the more felt- like

Ivs. which are not
fioccose, and espe-
cially by the small-
toothed' Ivs., very
short clusters and
large berries and
seeds.

2704.

Vitis vinifera (X M).

BB. Skin and j)uJp firmly cohering in the ripe fruit.

28. vinifera, Linn. Wine Grape. European Grape.
Fig. 2704. Young growth smooth or floccose, the plant
not so high climbing as most American species: ten-

drils intermittent: Ivs. mostly thinnish, rounded, with
a deep sinus and the basal lobes usually overlapping,
tomentose or glabrous beneath, the margins coarsely
notched or jagged: clusters large and long, the berries
usually oval or oblong, although many varieties are glob-
ular-fruited. Probably native to the Caspian or Cau-
casus region and western India. Var. lacinidsa, Hort.,
has much-cut foliage; handsome. Gn. 54, p. 425.— Cult,

from the earliest times, and the Grape of history. Now
greatly varied. The hothouse Grapes, as Black Ham-
burg, Barbarossa, are of this species; also the vineyard
Grapes of California. Not hardy in the northern states

and very subject to phylloxera (root-louse) and mildew.
Regel, a Russian botanist, considered the Wine Grape
to be a hybrid of two species that he characterized as V.

Lahrusca and V. vulpina, but this view is not accepted.

y. Amuren sis, Rupr., is much like V. vinifera, sometimes
grown abroad for the pui-ple tint of its yonng growth. Gn. 54,

p. 425.— y. Bainesii, Hook. (Cissus Baincsii, Planch., and by

him referred to C. Currori). A most remarkable species, .he
trunk being condensed into a turuip-Hke body a few inches in
diam.: Ivs. mostly compound, the 3 Ifts. dentate, Ivs. all borne
on short, succulent branches: tendrils none: tis. greenish, in
clusters usually raised above the leaves. S. Afr. B.M. 54'(2.—
y. heterophylla, Thunb.=Ampelopsis heteropbylla.— T. inc6n-
stans, Miq.=Ampelopsis tricuspidata.— F. Japonica, Thunb.
See Cissus Japonica. — F. landta, Roxbg. Vigorous species
with large, cordate-ovate Ivs., with small apiculate teeth and
very white-tomentose beneath. China. Assumes handsome
color in fall.—V. Llndeni, Hort. See Cissus Lindeni.— F. Fag-
nitccii, Romanet (Ampelopsis Davidiana, Mott. Ampelovitis
Davidiaua, Carr. Vitis Davidiana, Hort. in part ?). Climbing:
tendrils intermittent: Ivs. mostly small, very various, some-
times 3~5-foliolate but usually only 3-lobed or even ovate-cor-
date and the margin nearly or quite continuous, the edges mu-
cronate-dentate, whitish beneath. China. Has much the as-
pect of an Ampelopsis.— F. Romaneti, Romanet (Spinovitis
Davidii, Carr.? Ampelovitis intermedia, Carr. Vitis Davidiana,
Hort. in part ?). Stems vei-y hairy or almost spiny, the hairs
glandular and purplish; tendrils intermittent: Ivs. large, cor-
date-orbicular, shallowly 3-Iobed. strongly crenate-dentate, be-
coming nearly or quiteglabrous above, hairy beneath: clusters
3-4 in. long, the berries black, small, edible. Vigorous vine
from China, little known in this country and its hardiness in

the northern states not yet tested. R.H. 1885, p. 55. 1897:232
(variegated form s;nd to belong to this species). Apparently
closply allied toV Coignetif©, from which the hairines.s distin-

guishes it.— F, riitilans, Carr., R.H. 1890:444, belongs with V.
Romaneti.— F. serjancefbUa, Maxim., is Ampelopsis serjana?fo-
lia. Gn. 54, p. 427.— F. striata, Miq., see Cissus striata.— F.
Thunhergii, Regel, is V. Amurensis.— F. tricuspidata, Lynch=
Ampelopsis tricuspidata. l_ g;. B.

VITTADtNIA (Dr. C. Vittadini, an Austrian who
wrote on fungi 1826-1842). Comp6sit(e. About 14 spe-
cies of perennial plants, natives of Australia, New Zea-
land, S. Amer. and Hawaiian Islands. Herbs, with a
thick candex, or branching subshrubs: Ivs. alternate,

entire or variously cut: heads rather small, with a yel-

low disk and white or blue rays, terminal, solitary or in

loose, leafy corymbs: involucre of several rows: rays
pistillate, numerous, crowded, in more than one row:
akenes narrow, compressed or flat, with or without ribs

on the faces: pappus of numerous, often unequal capil-

lary bristles. Tlie genus is closely related to Erigeron,
differing in habit and in the appendages of the style-

branches, those of Erigeron being short, while those of
Vittadinia are awl-shaped.

Vittadinia triloba of the California trade is said by
Dr. Franceschi, of Santa Barbara, to be "a charming
dwarf plant, well suited for rockeries, borders and
hanging baskets; covered with myriads of daisy-like

white flowers." However, F. triloba of the trade is not
V. triloba of the botanists; the latter is a synonym of

V. australis, of which a description taken from Flora
Australiensis is here given for comparison. The plant
known to the California trade as V. triloba has been
examined by J. Burtt Davy, who sends the following
account: " T. triloba, Hort., not DC., the Mexican
Daisy, is really an Erigeron and should be known as

Erigeron mucronatus, DC. Fig. 2705. It is a much-
branched perennial, 6-12 in. high: Ivs. alternate, vari-

able, M-1 in. long, from linear-subulate or lanceolate to

obovate or oblanceolate-cuneate, entire, toothed, or3-sev-
eral lobed: peduncles 1-2 in. long, solitary: heads daisy-

like, about K in. diam.; rays numerous, narrow, white
above, purple on the back, especially in age; style-tips

obtuse. A useful border-plant, looking best in a nia.5S

or as an edging; drought-resistant, hardy and becom-
ing naturalized near San Francisco; readily propagated
by cuttings. The freshly broken stems smell strongly

of Prussic acid. Fls. July-Sept.-'

australis, A. Rich. ( F. triloba, DC, not Hort.).

Herbaceous plant of uncertain diiration, 1 ft. high or

less, tomentose: Ivs. obovate or spatulate to linear-

cuneate, entire or coarsely 3-toothed or lobed: heads
solitary: rays narrow: said to be revolute (which may
apply only to dried specimens). Australia, Tasmania.
— Has 4 distinct botanical varieties. w. M,

VITTARIA (Latin, a fillet or head-band). Polypo-

diitceir. A genus of ferns with narrow, grass-like foli-

age, growing pendent from trees. V, line&.ta, Swz., is a

tropical American species which is found as far north

as central Florida, where it grows on the cabbage pal-

metto. Rare in cultivation. l, jj. Underwood.
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VOLKAMfiRIA. Consult Clerodendron.

VEIfiSlA (named £or Dr. W. tie Vriese, of Amster-
dam). Uroiiielidcece. Often spelled Krwsea, but not so
spelled by Lindley, who founded the genus. According
to Mez (DC. Mouogr. Phaner. 9), 84 species are to be
referred to this genus. They are very lilie tillandsias,

with which they are united by Bentham & Hooker and
others. The chief technical difference is the presence
in Vriesia of 2 ligules or a single cleft or eniarginate
ligule on the inside of the base of petals. Culturally
Vriesias are like tillandsias. They run to forms with
marbled and banded leaves. They are tropical Ameri-
can stiff-leaved plants, with mostly distichous spikes
bearing large and showy bracts. Several species have
been introduced in recent years, and many
garden hybrids have been produced. Few
kinds are offered in the American trade, and
only these kinds are described here. For
other kinds, see the monographs of Baker
and Mez; also the Kew List of introductions
for 187G-1896. For culture, see Tillandsia.

A. Stamens longer tlian the petals.

B. fnflorescence branched.

Saundersii, Morr. {TiUdndsia Sanndersii,C Koch.
JSiichoHrion Saundersii, Andr^). About 1% ft. high
when in bloom : Ivs. many in a rosette, rather short,

strongly recurving, grayish and somewhat white-dotted
above, spotted with red-brown beneath: lis. in a
branched open inflorescence, siilfur-yellow, cylindrical
in form. Brazil. I.H. 20:132.

BB. Inflorescence simple.

(J. Bracts of inflorescence strongly imbricate.

spl^ndens, Lem. ( F. specidsa. Hook. Tillandsia
spUndens, Brongn. T. picta, Hort. T. sebrhia, Hort.,
in part). Fig. 2706. Strong-growing plant, with broad,
strong, arching-ascending Ivs. I ft. or more long, which
are bright green and marked with dark brown trans-
verse bauds : spike with densely imbricated bright red-
acuminate bracts, the scape spotted: lis. exserted, yel-

lowish white. Guiana. B.M. 4382. F.S. 2:107; 6, p. Iti2.

R.H. 1846:41. — One of the best and most showy species.

A robust form is var. major, Hort. — See Supplementary
List below for additional note on T, zebrina.

carinata, Wawra ( V. brachy.itach !/.!, Regel. Tilland-
sia carindia, Baker). Fig. 2707. Lvs. rosulate, about
6 in. long, the base sheathing, mucronate at the tip,

cc. Bracts of inflorescence remote, not imbricate.

guttata, Lind. &Andr^ (TiUdndsia giittdta, Baker),
Lvs. rosulate, erect-arching, .short and rather broad,
mucronate, olive-green with irregular spots of brown-
purple: bracts farinose, rose-colored, the scape slender:

lis. yellow. Brazil. LH. 22:200.

2705. Erieeion mucronatus, known in the trade as Vittadinia
triloba. iXii.)

somewhat glaucous, not spotted': spike with wide-
spreading nearly divaricate acuminate bracts which are
scarlet at the base and yellowish green at the end: fls.

protruding, pale yellow. Brazil. B.M. 6014.

2706. Vriesia splendens.

psittacina, Lindl. {TiUdndsia psittacma., Hook.).
About 1 ft. high when in bloom: lvs. rosulate, 6-10 in.

long, dilated at the base, yellowish green: fls. large,

yellow with green tips, scattered on a distichous spike,

the bracts red at the base and yellow at the top. Brazil.

B.R. 29:10, where the genus is founded. B.M. 2841.

R.H. 1855:221. —A showy species when in bloom.

AA. Stamens shorter than the petals.

B. Lvs. not barred, niottled or tessellated.

heliconioides, Lindl. ( K. MUula, Hort. Tillandsia
heliconio'ides, HBK.). Dwarf and tufted, with many
rosulate recurving or arching lanceolate lvs. {about 12

in. long), which are bright green above and purple
tinged beneath. Scape overtopping the

foliage, simple and erect, with wide-spread-
ing distichous boat-shaped bracts that are

light red at the base and greenish at the
tip, showy : fls. white. Colombia. I. H.
30:490. G.C. 11. 21:140.

BB. Lvs. tessellated {marked in small
checker-work) or minutely variegated.

tessell^ta, Morr. [TiUdndsia fessclld-ta,

Lind.). Lvs. short and rather broad, rosu-

late, dilated at base, short-pointed, rather

stiff, channeled, tessellated with green and
yellow: inflorescence paniculate, the green-

ish bracts remote: fls. yellow. Bra-
zil. LH. 21:179. R.H. 1889, p.
573.

fenestralis, Lind. & Andr6 (Til-
ld}idsia fcnestrdlis. Hook. f.).

Robust, densely tufted, the lvs.

stout (1-2 ft. long) and recurved,
brown-tipped, with many dark green veins and cross
veins: inflorescence a simple stout spike 1% ft. long
and bearing green-spotted bracts : fls. pale yellow.
Brazil. B.M. 6898. LH. 22:215.
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BBB. ics. marked with strong transverse bands.

hieroglyphica, Jlorr. (Tilldndsia hieroglyphica,
Bull.). Lvs. many, rosulate, stout, recurved, short-
acute, very stroug:ly and irregularly marked and
banded with dark green above and brown-purple be-
neath: inflorescence paniculate, the bracts broadly el-

liptic-ovate, the fls. yellowish. Brazil. I.H. 31 :.514; 42,

p. 318. R.H. 1891:400.-A very striking and showy
plant. Sometimes known as a Massangea.

F. fvlgida, Hort.. lias been catalogued in this country. It is

a garden hybrid (V. inourvata X Duvali). It has short green
Ivs. and an exserted simple spike with distichous bright red

imbricated bracts. I.H. ii:&l.-Y. glaucophylla. Hook., is re-
ferred to TUlaudsia fasciculata.— F. musdica, Cogn.. is Guz-
mania, for which see Tillandsia. It is also known as a Massan-
gea (see p. 992).— F. zebrlna, Hort., is sometimes V. splendens
and sometimes Cryptanthus zonatus. For the lattei-, see dis-
cussion under Tillandsia and Fig. 2515. T H R

VULNEEAKIA. I'. Avthyllis, Scop., is Anthyllis
Vulneraria, which see in Vol. I. The other Vulnerarias
are referred to the same genus.

VYfiNOMUS is another spelling for Euoiujmxis

.

3707. Vriesia carinata.
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WAAHOO, WAHOO, or BURNING BUSH is A'hoh;/-

7}iiis atropurpiireHa. Utmus afata, the Winged Elm, is

also called Whahoo or Wahoo.

WAFER ASH. Ptelea trifoUata.

WAHLENBfiRGIA grandiSlora. See Platycodon.

WAITZIA (P. A. C. Waitz, born 17G8, state physician
to the Dutch at Samarang, Java; wrote on Javanese
plants). Co>np6sU(e. Includes one of the rarer "ever-
lasting flowers," a half-hardy annual which grows about
\% ft. high and bears flat-topped clusters of yellow
flower-heads, with a golden disk. The clusters are
about 5 in. across, and the heads 2 in. across, the showy
part being the involucral bracts, which are arranged in

4 or 5 series, and are petal-like in character but of
stiffer texture than ordinarj' petals. Waltzia is a genus
of 7 species of Australian herbs, mostly annuals : Ivs.

alternate, linear or nearly so; fl. -heads in terminal
corymbs or rarely in oblong, leafy racemes : involucre
various in outline, the bracts overlapping in many rows,
all colored and petal-like : receptacle flat, without scales

:

anthers provided with tails of microscopic size: akenes
somewhat compressed, glabrous or papillose, termi-
nating in a slender beak; pappus of capillary bristles

usually cohering at the base, simple, barbellate or plu-
mose. The genus is distinguished from Helipterum and
Helichrysum by the beaked akenes. Flora Australien-
sis, vol. 3.

grrandiSldra, W. Thompson. (The authorship of this
species is credited to Naudin by Judex Kewensis.)
Half-hardy everlasting or "immortelle," annual, ex-
ceeding 18 in. in height: Ivs. lanceolate, long-acumi-
nate, sessile, green above, slightly villous beneath,
prominent midrib beneath: Hs. yellow, in terminal
coryml)s. F. 18fj5:-l:l, where it was originally described.
Probably the most desirable of the genus. It seems to
have replaced If", aurea, the favorite of the previous
generation, being larger-fld., more robust, and rather
easier of cultivation. -^ jj

"WALDSTEtNIA (Franz Adam, Count of Waldstein-
Warteuburg, born 1759 at Vienna; wrote with Kitaibel
an illustrated work on rare plants of Hungary; died
182.3). Eosiicew. The Yellow or Barren Straw-
berry, Walstainia frttgarioides, is a little plant that
looks much like a strawberry plant, but it has yellow
flowers and bears no edible fruit. It is a hardy North
American tufted perennial herb, about 4 in. high, with
glossy Ivs. composed of 3 wedge-shaped Ifts. and 5-

petaled fls. less than % in. across. It comes with the
first rush of spring, and continues to bloom until sum-
mer. There is no satisfaction in growing only a few
plants of this wild flower. The plant is appropriate to
the rockery, where every effort should be made to in-
duce it to form a dense mat. Masses of the Yellow
Strawberry have been used with good efl'ect for edging
shrubbery borders, and the plant is listed by several
nurserymen.
Only 4 species of Waldsteinia are well known. They

are hardy, creeping, perennial, strawberry-like plants:
Ivs. alternate, mostly basal, long-stalked, entire, lobed,
3-5-cut or with 3-5 Ifts., the Ifts. crenate or incised:
scapes bracted, bearing 2-5 yellow fls.: petals 5. obo-
vate, about as long as the calyx-lobes; stamens inden-
nite : carpels 2-li: akenes obliquely obovoid, dry or
slightly fleshy. Natives of north temperate zone.

fragarioides, Tratt. Fig. 2708. Popular description
above. Pubescent or nearly glabrous: Ifts. dentate or
crenate except at the base, 1-2 in. long: scapes corym-
bosely 3-8-fld. : akenes 4-6. May, June. Woods and
shaded hill-sides. New England to Minn, and Ind.,
along the Alleghanies to Ga. B.B. 2:218. R.H. 1890, p.
510. B.M. 1567 and L.B.C. 5:408 (both as DaJiharda
fragarioides).

-yf^ jj^

WAKE ROBIN. In England Arum macnlahim. In
America, I'rillium.

WALDMEISTEE is Asperula odorata.

WALKING-LEAF FERN is Camptosorus.

WALL CRESS or ROCK CRESS is Arahis.

WALL FERN. Polijpodinm. vnlgare.

WALLFLOWER. Consult Cheiranthns Cheiri.

WALLtCHIA (Nathaniel Wallich, 1786-1854, Danish
botanist; wrote on plants of India). JPahnclcece. Three
species of Himalayan palms, one of which, the first de-
scribed below, is cult, outdoors in S. Fla. and S. Calif,

and in Eu. under glass, and the second, while not ad-
vertised in America, is believed to be in a few northern
greenhouses.
Low palms, cespitose, with short branching caudices,

or in 1 species tall: Ivs. densely fasciculate, terminal,
distichous, scaly, unequally piunatisect: segments soli-

tary or the lowest in groups, cuneate at the base, ob-
long-obovate or oblanceolate, erose-dentate, the terminal
one cuneate; midnerve distinct; nerves flabellate;

margins recurved at the base; petiole slender, laterally

compressed ; sheath short, split, with the margins deeply
crenate : spadices short-peduncled, the staminate droop-
ing or recurved, ovoid, much branched, densely fld.,the

pistillate looser, erect; spathes very numerous, slender-
coriaceous, the lower ones the narrower, tubular, the
upper ones cymbiform, entire, imbricated: fls. medium,
yellow; fr. ovoid-oblong, red or purple. Stove palms.
For culture, see Dldymosperma.
Walliehia is allied to Didymosperraa, Arenga and

Caryota, differing in having 6 stamens instead of an
Indefinite number. Caryota is the only one of this

group with ruminate albumen. Didymosperma has a
cup-shaped, 3-lobed calyx, and in Arenga the calyx
has 3 distinct sepals.

2708. Yellow, or Barren Strawberry—MValdsteinia

fragarioides (X J^).

disticha, T. Anders. Caudex 10-15 ft. high, 5-6 in. in

diam.; naked: Ivs. distichous, 6-10 ft. long, alternate,

erect; Ifts. 1-2 ft. long, 2-2>^ in. wide, fascicled, linear,

narrowed to the base, truncate and denticulate at the

(1959)
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apex, with a large tooth on each side above the middle,
glaucous beneath; petiole and sheath short, scurfy: Ivs.

disposed in a % spiral: fls. in many spii'al series. Him-
alaya.

caryotoides, Roxb. {Harina caryofoldes, Buch.-Ham.
Didifmoaperiua carijoioldes, Hort. ). Lfts. oblong or
linear-oblong, panduriformly excised and acutely
toothed, white beneath. F. 1874, p. 161. R.H. 1870, p.
368.

W. poyphyrocdrpa, Mart. See Dldymosperma.
Jaeed G. Smith.

WALL PEPPEE. Sedum acre.

WALNUT is a name applied to any species of the ge-
nus rJuglaus. The Walnut of history is JugJans regia
{Fig. 2709), a native of southeastern Europe and re-

gions beyond. Etymologically. the word Walnut signi-
fies a nut that conies from a foreign source. It is inter-
esting to note that in this country Jnglans regia is

known as English Walnut, apparently because the im-
ported nuts are likely to reach us by way of England.
In eastern North America, the word Walnut usually
applies to the native Jnglans nigra (Pigs. 2710, 1193J,
although it sometimes, but erroneously, designates the
large-fruited hickories. A related species, the butter-
nut (J. cinerea, Pigs. 2711, 1194) is sometimes called
White Walnut. The Black Walnut (J. nigra) is often
planted on roadsides and about yards, but it is scarcely
a horticultural product yet. A very similar species in

California is JugJans Californica (Pig. 2712). which
makes a fine large tree and often bears excellent nuts.
The eastern J. nigra- was early introduced into Califor-

2709. Juglans regia. the Walnut of commerce (X %).
Often known as the " English'' Waluut.

nia and it seems now to be common. In fact, it is some-
times difficult to distinguish the two species. The Cali-
fornian species attains a height of 50 ft., making a broad-
topped handsome tree. Commercial Walnut culture is
concerned with J. regia, and this culture is practically
confined to California. The species is hardy even as

far north as parts of New York, and in the Middle and
Southern states it often bears well, but its culture is

not attempted on a large scale in the East. The Japan-
ese Walnut, J. Sieboidianu (Figs. 1196-8) is now be-
coming known in the East, and it is perfectly hardy in
central New York. It is a handsome tree, but it prob-
ably will not become an important fruit tree. For the
species of Walnuts, see Jnglans. L H B

2710. Black Walnut — Juglans nigra (X !^).

On the riglit is the bare nut; on the left the husk not removed.

Walnuts in Southekn California. Fig. 2713. The
Walnut industry in certain limited areas of California
occupies a place second only to the growing of citrous
fruits. About 6,000 tons will be exported from Califor-
nia the present season (1901), which will be worth
f. o. b. California more than one million dollars.

Commercial Walnut culture is confined to four south-
ern coast counties of California— Santa Barbara, Ven-
tura, Los Angeles and Orange. For this there are good
and sufEicient reasons. Although called the "English"
Walnut in this country, the climate of England is not
very well suited to its production, and the greater part
of the product in that country is used in the manufac-
ture of pickled Walnuts. The Walnut is fairly hardy
when dormant, but very tender when growing. There-
fore, no place subject to late spring frosts can grow Wal-
nuts with success. The extension of Walntit culture into

the more northern coast counties of California must be
done by planting varieties which He dormant until the
time of the spring frosts is past. Tlie immature nut is

also very tender, and cannot endure very hot weather.
Even in the coast counties a small percentage of the crop
is often destroyed by hot weather, and the hot interior

valleys of southern California, or places very distant
from the ocean, do not produce Walnuts. The area of
successful production is still further limited by the
requirement of well-drained and deep alluvial soil for
the tender rootlets. Any soil of a clayey nature or
underlaid with a bard clay subsoil will produce only
stunted trees, while on soil where the water comes
nearer than twenty feet of the surface the trees will

grow only a few years, hardly long enough to produce
a full and profitable crop.

In nursery practice the nuts are scattered at a dis-

tance of aboitt 1 ft. in drills 4 ft. apart, late in the fall,

in soil that has been deeply plowed. As soon as a suffi-

cient number of the plants break through to distinguish
the rows, the cultivator is run through Co kill the weeds.
The young seedlings are in-igated and cultivated fre-

quently during midsummer, the object being to force
them as much as possible and yet harden them before
winter. During the first year the seedlings reach a
height of %-2 ft. The taproot, however, grows down
from .5-8 ft. If grown in the nursery the second year,

they are treated in the same manner, and usually reach
a height of 8-12 ft. Of late years the practice of graft-

ing has been growing in favor. The 1-year-old seed-

lings are root -grafted, just as they stand in the row.
The grafts will grow about 8 feet in one year. Grafting
is much more successful than budding. When trees are

budded, ring-buds are used, and the tie is a strip of
waxed cloth.

The trees are planted in orchard form at either 1 or 2

years of age, preferably the latter. They are usually
set in squares 50 ft. apart. The frees make very little
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growth the first year, many of them not more than G

inches. After this the growth is rapid. The trees are
tied to stakes with strips of cloth, since tliey are very
tender when growing, and the swaying of the tree by
the wind quickly causes any other tie to cut through
the bark. Walnut trees are pruned very little. At first

small limbs are allowed to start about
the trunk, hut later these are pruned oft'

to a height of 4 feet. Some of the longer
growths are shortened back while the
trees are young; and after they are older
the low limbs which bend down in the way
of cultivating are removed.
The Santa Barbara Softshell begins to

bear the third year from planting, but
does not produce profitable crops before
the fifth or sixth year. Precocity in bear-
ing is not a desirable quality in Walnuts,
since no Walnut tree will produce a prof-
itable crop until it attains sufficient size

to support it. Hardsliell trees do not
bear as young, and they are not regular
bearers.
Walnut orchards in California receive

thorough tillage. They are heavily irri-

gated in winter, and plowed about 8 in.

deep in the spring. After this they are
irrigated and cultivated until the nuts be-
gin to fall, — about the 1st of September.
Late irrigation fills ont the nuts and
causes the hull to open readily. Heavy
fogs are also desirable during harvesting.
The nuts are shaken down and picked up.
They are then spread in trays about 5

in. deep until dry, when they are bleached
and shipped to market. Walnuts were
formerly bleached with fumes of sulfur,
but this was found injurious to the nut.
They are now usually dipped in a solution
of chloride of lime (chlorinated lime) and
sal-soda, to which a sufficient amount of
sulfuric acid has been added to set l^ee the chlorine.

The majority of Walnut-growers are organized into

local associations. Representatives of these associa-
tions form the executive committee of the Southern
California Walnut-Growers' Association. This execu-
tive committee provides the form of contract which
the local associations may enter into with brokers,
and fixes the price. The local associations are man-
aged in several ways. In some the growers bleach

their own crop, while in

others the association performs
this work at its own packing
house.
The Walnut tree has very few

pests. The red spider some-
times attacks the trees, but it is

not considered a serious pest.

Of late years abacterial growth
has developed to a considerable
extent which is more serious.

This attacks and destroys the
immature nut and the small
limbs of the tree.

Akthur Staley.

The Walnut in Central
California. Walnut -growing
is quite rapidly extending in

lioth the coast and interior val-

ley regions of Central California
and is also successfully accom-
plished in favorable situations

in the foothills up to an eleva-
tion of 2,000 ft. There are also

many instances of thrifty and
prolific trees in northern Cali-

fornia and southern Oregon.
This northward extension of
successful Walnut growing is

conditioned upon the use of the
best French varieties and the

Sometimes known as rejection of the varieties popu-
White Walnut. Jar to the chief commercial dis-

tricts in southern California, viz., Prseparturiena, May-
ette, Chaherte, Parisienne, Franquette, etc. These va-
rieties are hardier in resistance of frost and leaf-burn
from summer heat. They are largely root-grafted upon
the seedlings of the California Black Walnut in the nur-
sery and are also being top-grafted upon old native trees.

E. J. WiCKSON.

27U. Juglans cinerea of

the eastern states.

2712. The California Wild Walnut — Jufflans Californica (X ^4)-

Walnut Bacteriosis, — Chief among the more serious
diseases of Juglans regia in the United States is a bac-
terial blight of the nut, branch and leaf of that tree.

This blight now has its greatest development along the
Pacific coast, especially in Orange and Los Angeles
counties, California. The germ which causes this dis-

ease is a newly described species of Pseudomonas (P.
jugiandis). Different effects of the disease are shown
in Fig. 2714.

The organism of Walnut bacteriosis winters in the
fallen nuts, in the diseased tissues of affected branches,
and especially in the pith cavity of the latter. New in-

fections occur as soon as spring growth begins, taking
place near the growing point of branches, in the open-
ing leaves, and upon the young and tender nuts. The
finer lateral veins of the leaves and the adjoining par-
enchyma are destroyed, and the midrib is often af-

fected. The injury resulting from infection of the branch
will largely depend on the tenderness of the latter at

the time and point of infection. If the tissue is tender
a canker-like spot w^ill be eaten through to the pith, or
the entire end of the shoot may be destroyed. If the nut
is infected while small, its complete destruction usually
follows, the digestive action of the germ involving hull,

shell and kernel. Nuts infected early in the season
mostly fall when small, while later infections frequently
result only in the destruction of the hull and the black-
ening of the outer layers of the shell, the tissues hav-
ing become too hard for the further progress of the dis-

ease. As in the case of pear blight, rapidly growing
trees are more subject to injury than those making a
slower and hardier growth. The spread of the micro-
organism through infected branches is generally only
local — it rarely extends more than a few inches from
the point of infection. A marked blackening of the in-

jured parts results from the rapid oxidation of the tan-
nic acid they contain, though this is not distinctive

of injury from this disease. Pseudomonas juglandis
is actively motile; hence fogs, rain or dew aid in its

spread and increase the number of infections. The
water of irrigation may carry the germ for miles.
The destruction of the tissues of the Walnut is effected
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by means of two ferments or enzjms secreted by the
organism. One is a diastatic ferment which converts
the starch of Walnuts into grape sugar; tiie other is a
peptonizing ferment which digests the proteids of the
cells. The action of these ferments becomes manifest
in the development of a water-soaked band immediately
surrounding the margin of the blackened infected spot
if the disease is active, and this appearance readily dis-
tinguishes this malady from all other injuries to the
nut or branch. As the secretion of the two ferments
depends largely upon a temperature of 65° to 75° F., a
much lower temperature is unfavorable to the destruc-
tive action of the blight upon the tissues, and when
such low temperature prevails the infected points are
likely to be cut out through the action of the cells of
the Walnut.
The losses from Walnut bacteriosis are often heavy,

especially in individual orchards or special localities.

A loss of 50 per cent of the crop is not uncommon, and

2713. 'V\ralnut orchard in Southern California,

occasionally as high as 80 per cent of the nuts are
affected in badly diseased orchards.
The treatment of this Walnut disease has been found

to be difficiilt, but the spraying of the dormant tree has
shown a considerable saving when Bordeaux mixture
is used. It has also been learned that the hardshell
Walnuts are comi>aratively free from this disease, and
that certain softshell varieties are so nearly free that the
grafting of nursery stock from these resistant trees is

contemplated for new orchards. As no species of Wal-
nut except J. reqia has thus far shown this disease
under natural conditions, many hybridizations have been
undertaken in hope of obtaining resistant and satisfac-
tory trees by this means Newton B. Piekce.

WALNUT, INDIAN. Aleitrites triloba.

WAND PLANT. Galax uphylla.

WANDERING JEW. Zebrina penchila and Trades-
cantia fUunlHfnsis. Also Sadrlfraqa sarmentosa.

WAKATAH. Telopea speciosissima.

WARDER, JOHN ASTON, physician, author, horti-
culturist and forester, was born at Philadelphia, Jan-
uary 19, 1812. His early life was spent in a suburban
home, where he evinced a love of nature which he cher-
ished through life. Bartram and Darlington were among
his neighbors and he met in his father's house men like
Audubon, Micliaux and Nuttall. In 1830 his parents
moved to Springfield, Ohio, where he helped clear up a
farm and first became interested in agricultural sciences
and comparative anatomy. He was graduated at Jeffer-

son Medical College, Philadelphia, in 1836. He settled
in Cincinnati in 1837 and began the active practice of
medicine. He was early elected a member of the school
board and did faithful service for many years, making
it his business to travel through the eastern states and
cities to study systems of teaching in order to introduce
improved plans into the Cincinnati schools. He was
actively interested in and a prominent member of the
Cincinnati Astronomical Society, The Western Academy
of Natural Sciences, the Cincinnati Society of Natural
History. He was one of the founders of the Cincinnati
Horticultural Society and theWine-Growers'Association.
He was also prominent in the old Cincinnati College
and afterward in both the Ohio and Miami Medical Col-
leges. He was for many years president of the Ohio
Horticultural Society and vice-president of the Ameri-
can Pomological Society. He was among the first to
draw public attention to the improvement of public
grounds, private parks and cemeteries. The present

interest in landscape gardening in this
country is largely due to his efforts and
writings. He was interested in estab-
lishing the famous Spring Grove Ceme-
tery, one of the earliest and best of land-
scape or lawn cemeteries, and was one
of the first residents of Clifton, whence
he moved to a farm near North Bend,
Ohio, formerly owned by President Har-
rison. There he spent most of his time
in testing varieties of fruit and methods
of culture, and prepared numerous prac-
tical papers for horticultural societies
and other readers, and in fact established
a private experiment station.
In 1850 he began the publication of

the Western Horticultural Review,
which continued four years. In one
number is contained the first descrip-
tion of the Caialpa speciosa, now recog-
nized as one of the valuable forest trees.
His report of the Flax and Hemp com-
mission, published by the government
in 1865, was the result of much patient
study and investigation. "Hedges and
Evergreens " appeared in 1858. "Ameri-
can Pomology — Apples," published in
1867, was the result of more than 16
years of careful study, aided by hun-

dreds of correspondents in various parts of the cen-
tral states. It is still considered a standard authority
on description and varieties of apples, containing a
table of varieties and synonyms of over 1,500 names.
A report upon Forests and Forestry was the result of

his visit to the World's Fair at Vienna in 1873, as United
States Commissioner. In 1875 he issued a call for a
convention at Chicago to form an American Forestry
Society, which organization was completed at Phila-
delphia in September, 1876. The public was not yet im-
pressed with the importance of the subject, but this
pioneer association gave impetus to the plans for united
effort. In 1879-80, with the approval of various socie-
tips. Dr. Warder memorialized Congress, asking for a
commission for the study of forestry in Europe, but
general interest was not thoroughly aroused until,

largely through his efforts, the American Forestry Con-
gress held its meeting in Cincinnati in April, 1882. He
was honorary president of the Ohio State Forestry So-
ciety, prepared strong memorials to Congress on behalf
of the forests and was shortly afterward appointed
agent of the Department of Agriculture to report upon
forestry of the northwestern states. He was devoted
in his interest in all which concerns rural life and in-

dustry; his efforts had a great and marked effect on the
horticulture and outdoor art of the great central states.

Death ended an active and useful life July 14, 1883.

R. H. Wardek.
WAKDIAN CASES are nearly air-tight glass cases

used for transporting growing plants on long sea voy-
ages. For this purpose they furnish the best and safest

method. They furnish the necessary light, protect the
plants from salt spray and foul gases, and require a
minimum of care, as the plants need no watering.
They maintain nearly uniform conditions of tempera-



WARDIAN CASES WASHINGTON 1963

tare, moisture and atmosphere. Similar cases are also

used in greenhouses for growing (ilmy ferns, dwarf foli-

age plants and other small specimens that ri-'qiiire a very
moist and close atmosphere. They w ru invi-uted about
1836 by N. B. Ward, who wrote a book of Dfj pages "On
the Growth of Plants in Closely Glazed Cases," pub-
lished at London in 1842.

WARCZEWICZELLA. See Zy-
goprtahnii.

WARREA (named for Frederick
Warre, who discovered the first

species in Brazil). OrcJiiddcecs.

Lvs. few, long, plicate: scape tall,

bracted, bearing a raceme of termi-
nal showy lis.: sepals and petals
subequal, concave, the lateral se-

pals united with the base of the
column : labellum not spurred,
imited with the base of the cohimn,
undivided, concave, with longitud-
inal ridges: column without ap-
pendages: pollinia 4, with a nar-
row stipe. Plants with the habit
of small forms of Phaius. They
require the same treatment as that
genus.

bidentata, Lindl. ( W. Liudeni-
dna, Heuf.). Labellum regular,
slit at the end: ridges convex, the
central ones thinner and deeper:
bracts one-fourth as long as the
pedicels. Sept. Venezuela and
Colombia. A. F. 6:6;"J5.

W. cyanea, Lindl. =Aganisia cyanea.

Heinrich Hasselbring.

WASHINGTON, HORTICUL-
TURE IN. Fig. 2715. The state of
Washington may be said to have
two distinct climates, that to
the west of the Cascades, and
that to the east of this range of
mountains. The climate of
western Washington may, gen-
erally speaking, be said to be
very temperate. There are no
very great variations iu temper-
ature. The summers are cool,

and in some parts somewhat
dry. The winters are warm, or
at least not cold. In some
parts of western Washington
the rainfall is abundant,
amounting to 70 or 80 inches;
in other parts the annual rain-
fall does not exceed 25 inches.
Those portions of western
Washington not bounded on
the west by the Olympic moun-
tains are subject to a much
greater rainfall than those parts
lying immediately east of these
mountains. Thus, parts of Jef- 2714.

ferson county and of Island
county are comparatively dry,
even though on what is known as the wet side of the
mountains. The whole of western Washington is a vast
forest; yet there are numerous valleys in which trees
do not grow. The natural forest growth is coniferous,
except along the watercourses, where there is a consid-
erable growth of deciduous trees, such as alder, poplar,
billow, etc. In a few places scattering specimens of
oak, ash and maple are found. Vast areas of land
have been reclaimed from the sea, or at least from
Puget Sound, and these tide-lands are amongst the
best in the state. The summers are comparatively
bright and dry, the winters wet and almost sunless.

In eastern Washington a wholly different condition
exists. The siimmers are bright, the temperature high,
and during the months of June, July and August prac-

tically rainless. Eastern Washington has a varying
rainfall. Those portions immediately east of the Cas-
cade range have a very scanty rainfall, but as we near
the eastern borders of the state the rainfall becomes
greater. In and near the Yakima valley, the rainfall is

from 4-6 in. per annum. As we go east the rainfall be-
comes greater, until at the eastern
borders of the state it is about 22
inches, quite suflicient in this cli-

mate to produce good crops. Al-
titude has a marked influence on
the climate of eastern Washington.
In the valleys of the Columbia and
Snake rivers, from 400 to GOO feet
above sea-level, the summers are
long and hot, and in these portions
severe frosts are not felt. In these
low valleys the tenderer fruits

grow to perfection, but of these
there are only a few thousand
acres. There are two large val-
leys; viz., the Walla Walla and the
Yakima, each having an altitude
of about 1,000 feet, where the win-
ters are more severe, and where
fruit trees often siiffer in bud and
twig, and where vegetation is at a
standstill for a longer period in
winter than in the lower altitudes.

All lands in eastern Washington at

a lower altitude than 1,500 feet
must be irrigated to produce crops.
The larger portion of eastern
Washington, and especially that
bordering on Idaho, is high, rang-
ing from 1,800 to 2,600 feet above
the sea. It is in these high por-
tions that there is rainfall suffi-

cient to raise good crops without
irrigation.

The whole state is rolling. The
Cascade range cuts the state into

two very unequal parts, the
larger part lying to the east.

The watercourses, for the
most part, run in deep cations,

and the table-lands are any-
thing but level. The soil varies
from the deep basalt clay loams
to the volcanic ash, and to the
sand and silica soils of the
river bottoms. The higher
lands grow the hardy fruits to

perfection ; the river bottoms
grow the peach, apric-ot and the
grape, while midway between
these is grown a great variety
of fruits, garden products and
alfalfa. The best wheat lands
are the heavy clay soils at an
altitude of about 2",000 feet.

Fruits. -The state of Wash-
ington is fast coming to the
front in fruit production. There
are now planted within its bor-
ders about 80,000 acres of fruit.

Whitman county, on the eastern
border, has an acreage of 8,000

planted to fruits, mostly apples and prunes. Clark
county, on the west of the range, is the greatest prune
producer. The Puyallup valley, close to the Puget
Sound, is the leading small - fruit section, but the
whole state is adapted to many of the fruits. The
counties producing the largest amount of fruit are
Walla Walla. Yakima, Whitman, Clark, Spokane and
Kittitass. The islands of Wliidbey and Orcas are fa-

mous for their fruits. Of the 80,000 acres in fruit now
growing within the state, 25,000 acres are in prunes,
mostly Italian, 40,000 in apples, and the remainder in

plums, cherries and grapes.
Prtines.—The Italian prune (Pellenberg plum) is

planted in great numbers on both sides of the state.

Clark county has not less than 5,000 acres planted to

Bacteriosis of the Walnut, as shown on fruit

and leaves. See page 1961.
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this fruit, and is still planting more. There is no other
portion of the United States, and perhaps not in the
world, where this variety is so largely planted. There
is a demand for a large, somewhat acid prune, and the
Italian is satisfactory. The demand is growing and new
markets are constantly being opened up.
The French prune (Agen, Prune d'Agen, Petite, etc.),

is planted in considerable numbers, but nothing like the
Italian. Washington seems to be unable to compete with

iSHINGTOf

2715. Washington, to illustrate the general physical features.

California in the production of this fruit. Nevertheless
it is fairly profitable in Washington, yielding about the
same number of pounds to the tree as the Italian, and
selling in the eastern niarliets at a good price. But
the Italian usually sells for more money, as the fruit is

much larger.

The Silver prune, or Coe Plum (Coe Golden Dropj,
is a large, handsome prune when well prepared and
always brings the top market price, selling for two or
three cents per pound more than Italian or French.
Not a great many are planted, and in some cases the
prune-growers work their silver pritnes over to Italians.

There are numerous varieties of prune planted on the
coast, but none in so great quantities as the Italian.

Much of the fruit of this prune is shipped green, i. e.,

in a half-ripe condition. This finds its way to the most
eastern markets, and some of it even to England. The
fruit of the Italian stands shipment well, better than
any other variety. Most large growers have evaporators
in their orchards, and the most of the fruit is preserved
in this way.
Apples. —The late-keeping winter apple undoubtedly

leads all other fruits in the total acreage now planted
in the state. The counties shipping the greatest
quantity are Whitman, Walla Walla, Yakima and Spo-
kane. The varieties mostly planted are Ben Davis,
Gano, Northern Spy, Wagener, Esopus, Arkansas,
Jonathan, Yellow NewtoM'n and Baldwin. The lower
warm valleys grow the long season apples, like Yellow
Newtown and Esopus, to perfection, while the higher
altitudes are best adapted to a shorter season fruit,

like the Wealthy and the Gravenstein. All apples color
finely, and are very fair in appearance. There are few
off years, but there seem to be full years and slim
years, though the crops are much more constant than
in the middle or eastern states. Apple growing is

amongst the most profitable of the fruit industries.
Many large orchards have been planted that are not yet
in bearing. At present the state grows much more fruit

than it can consume.
Pears.— Pears are grown to great perfection in almost

every part of the state, but there is no finer fruit than

that which comes from the low warm valleys of the
Snake, the Columbia, Walla Walla and Yakima. The
Bartlett is the great summer pear, followed closely by
Flemish Beauty. For fall and winter, Anjou, Clairgeau,
Easter and Winter Nells are largely grown. Pears have
been successfully shipped from the Pacific coast to
Liverpool and London. The planting of pears is not re-
ceiving the same attention as the planting of apples,
yet a number of acres are annually added to the orchards

of the state.

PZ?fws.~ Certainly nowhere
on this continent is the plum
more at home than on the
Pacific coast. Unfortunately
plums are not profitable. At
present there are no canneries
to take care of the surplus fruit,

and most of the plums are
poor long-distance shippers.
There is a local demand for
a considerable quantity of
plums, but great quantities
annually go to waste under
the trees. The varieties
mostly planted are Washing-
ton, Jefferson, Peach, Pond,
Lombard and the Damsons.

Clierries. — Sweet cherries
grow to great perfection m all

portions of the state, but espe-
cially so in the Puget Sound
region and in the warm valleys
of the east side. Some new
varieties, natives of the coast,
notably Bing, Lambert and
Lewelling, gi%'e great promise,
and already are leaders in the
markets of the West. The sour
varieties also grow and yield
abundantly. Sweet cherries
attain their greatest perfection

in the warm valleys at an altitude not much above
1,000 feet. Sour varieties do best on the high lands, at

an altitude of about 2,000 feet. Cherries have been
found to be profitable, yet few new plantations are be-
ing set. The reason for this is probably to be found in
the labor market, it being almost impossible to get the
necessary help to care for a large crop of cherries.

Grapes are not planted to the same extent here as in

the eastern and middle states. The native varieties do
not seem to succeed so far tiorth, except in a few fa-

vored spots. In the low warm valleys of the Snake and
Columbia all varieties seem to do well. Even the Eu-
ropean ( Vitis vivifera) here grows to perfection, and
usually receives no special winter protection. These
Old World grapes are fairly profitable, the local market
usually being good.
Small J'rints. — The raspberry, blackberry, dewberry,

strawberry and gooseberry all do well in the state. In
some sections of western Washington these fruits are

grown in great quantities and are mostly shipped to the
Montana markets. While the prices realized are not
large, the crops are so abundant that small-fruit farm-
ing pays well.

(Jranherries grow in the coast counties and on some
parts of Puget Sound. Where suitable land is found
the returns from cranben-y culture are said to be very
satisfactory.

Cauliflower and Cabbage Seed.—The production of

these seeds is now carried on in an extensive way on
Laconner Flats (reclaimed tide-lands) on Puget Sound.
The demand is good, and the crop profitable. Cabbage
and onion seed is produced in great quantities.

Bttlbs. —At Whatcom, Whatcom county, an attempt is

now being made to cultivate what are known as Holland
bulbs. There are two establishments engaged in grow-
ing hyacinths, ttilips. narcissus, etc., and the results

are promising. Tulips make great numbers of offsets,

and hyacinths propagate freely by the same methods
practiced in Holland.

Horticulture, as an occupation, may be said to be
profitable within the state. It is true, markets are at a

great distance, but the mines in Idaho, Montana and





Plate XLVIII. Washingtonia filifera, the most characteristic palm in California.
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British Columbia talce great quantities of fruit and
vegetables. Shipments of perishable fruits have not

always been found to be profitable, but tlie state is fast

settling up, and the outlook for the horticulturist is very
briglit. J. A. Balmer.

WASHINGTON GRASS. See Cahomha.

WASHINGTONIA (named for George Washington).
PalmiUae. Tall palms, with the robust trunks clothed

above with remains of the sheaths and petioles: Ivs.

terminal, ample, spreading, orbicular, flabellately pli-

cate, lobed nearly to the middle: segments induplicate,

filamentous on the margins: rachis short: ligule large,

appressed: petiole long, stout, plano-convex, very spiny

along the edges; spadices long, copiously paniculately

branched, glabrous: br.anches slender, flexuous ; spathes

long, membranous, split, glabrous : fls. white : fr.

small, ellipsoid, black. Species 3. Ariz., S. Calif, and
Mexico. Plate XLVIII.

Jilifera, Wendl. {BrAJiea filamentosa, Hort. B. (11-

ifera, Hort; Pritr.hdrdia filaiuentdsa, Wendl. P.
filifera, Hort.). Weeping Palm. Pigs. 2716, 2717.

Stem cylindrical, 20-40 ft., enlarged at the base (2-3 ft. ),

covered with persistent petiole bases
;
petioles 2-5 ft.

long, 1-2/^ in. wide at the summit, glabrous, plano-con-
vex, the rather thin margins with stout, hooked spines

;

ligule large, glabrous, lacerate; blade circular, tomen-
tose on the margins of the 40-60 segments, 3-5 ft. in

diam., cleft on the upper side nearly to the middle,
gray-green; segments margined with numerous fibers

6-12 in. long. S. Calif., W. Ariz. Gn. 25, p. 393. G.C.
111.12:591. R.H. 1876, p. 372; 1895, pp. 153-155. G.F.
6:535. Gt. 1896:5.— IT. filifera is perhaps the most
characteristic palm of California. Its immense straight

bole and shaggy collar of deflexed dead leaves make a

striking and picturesque object. This collar of old

leaves usually burns fiercely in the dry season.

TObusta, H. Wendl. (Wasliitifftdnia Sondrf^, Hort. in

part). Stem more robust: petiole shorter and more
densely spiny, the young plants with yellow spines and
black-violet sheaths and petioles, at length brown

;

blade light green, 3 ft. long by 3/4 ft. wide; segments
60. Western Mex. G.F. 38:49.' R.H. 1885, p. 403.

Sondrae, Wats. Stem 25 ft. high. 1 ft. in diam.: Ivs.

3-4 ft. in diam., somewhat glaucous, very filiferous;

petioles 3 ft. long, very slender, 2 in. wide at base, %m.
at apex, floccose-hairy along the margins and with stout
curved spines: fr. % in. long, edible. Mex.

JABED G. Smith.

Further Notes on Washingtonia.— Our nursery
catalogues show that the identity of the three species of

Washingtonia is a matter of conjecture in the minds of
growers. In middle California there are two distinct
types in general cultivation : ( 1) the one having very
filamentous deeply cleft leaves, long (3-5 ft.) petioles
with yellow margins and spines, which is the Colorado
Desert species, W. filifera, Wendl.; it is less hardy in
San Francisco than W. rohnsta, suffering from cold
winds and fogs and often rotting at the center of the
growing part. (2) The species with more robust habit,

the growing part of the stem shorter and therefore more
distinctly conical, dark leaf-sheaths, short, stout petioles
with brown, often very dark margins and spines, and
shorter, more rigid, less deeply cut and often less fila-

mentous leaf-blades, which is the one from Mexico and
Lower California, W. robusta, Wendl. ( VF. Soaorw,
Hort. Calif, in part). This dark color of the petiole
margins and spines is equally noticeable in the young
as well as in older specimens. Comparative study of
the inflorescence may perhaps establish this palm as a
mere geographical variety of W. filifera, but we have
not been able to study flowering specimens. It is cer-
tain that a part of the material offered by nurserymen
under the name of WasJiingtonia Sonorm is really W.
robusta. Its greater hardiness in the climate of San
Francisco shows that Washingtoiiia robusta is by far
the most desirable species for cultivation along the
coast of middle California.
The following data give evidence that many of the

specimens in cultivation in the San Francisco bay re-
gion have originated from Mexican seed and are not, as

is sometimes suggested, mere cultural varieties devel-
oped from seed of the typical form of tlie Colorado
Desert. According to Charles Abraham, for many
years proprietor of the Western Nursery, San Francisco,
seed of Washingtonia robusta. was introduced some
twenty-five years ago by Mr. Sressovitch, a commission
merchant of San Francisco, from the coast of Mexico
near Guaymas. Of the trees raised from this seed there
is a specimen at Abraham's nursery, and Mr. Abraham
states that there is a fine one in the grounds of St.

Ignatius College, San Francisco, and another at the
Crocker residence in Sacramento. The latter has al-

ready matured seed, from which Mr. Abraham has
raised a young plant. In the old Bolton garden at

Greenwich and Jones streets, San Francisco, there were
growing until this year several well-marked specimens.
According to Miss Lizzie Bolton, these were raised from
seeds presented to her mother, Mrs. James R. Bolton
(formerly Mrs. Estrada) by friends who brought them
from Mazatlan. These specimens are now in Mr. Al)ra-

liani's possession. A third importation of seed was made
by Mr. John Rock, manager of the California Nursery
Co. at Niles, but we do not know whence it came.

Wasliingtonia Sonorce is rarely seen in cultivation,

though frequently mentioned in nurserymen's cata-

logues, and it is certain that much of the material of-

fered under this name is really W. robusta. In his
"Flora of the Cape Region of Baja California," in Proc.
Calif. Acad. Sci., series 2, vol. 3, pp. 109-182, Mr. T. S.

Brandegee records that Washingtoiiia Sonorw occurs at

La Paz and San Jos^, and notes that "a species of
Washingtonia is abundant in the carions of the moun-
tains and may be this one." A few years ago Dr.
Gustav Eisen is reported to have collected seeds of a
Washingtonia at La Paz, which were handed to a gar-

dener in San Francisco for propagation; some of the
seedlings were obtained by Mr. Abraham, but only one
survived; this specimen shows the characteristic slender

2716. Young plant of 'Washingtonia filifera.

petiole and glaucous leaf of the true W. Sonorw. This
species appears to be much less hardy under cultivation
than W. robusta.
Prom the above notes it would appear that both W.
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Sonora! and W. rohusta are found along the Pacific slope

of Mexico, on the mainland or on the peninsula of Baja
California. While the type locality of the former is

given as Guaymas, on the mainland of Mexico, the few

2/17. Old tree ol Washinetonia filtfeia.

specimens in cultivation have come from the peninsula,
and though the type locality of the latter is unknown,
most of the specimens in the trade apparently came
from Guaymas and Mazatlan on the mainland.

In cultivation in California Washingtonias respond
gratefully to abundance of water during the dry sea-

son. It is a mistake to suppose that because they are

desert plants they will thrive without moisture; in

Palm valley, in the San Jacinto mountains, where they
grow luxuriantly, they are said to be found only in the
vicinity of springs. Jqs. Burtt Daw.
WATER ALOE. Strafiotes aloides. W. Arum is a

name sometimes applied to C'alla pahisfris. W. Beech.
Carpinns Garoliniana. W. Caltrops, or Water Chestnut.
Trdpa natans. W. Chinkapin, or Chinquapin, Nelunibo
liiteii. W. Cress. See Cn-ss and Nasturtium officinale,

W. Hyacinth. See ISichhornia,

WATERING. An abundant and convenient supply
of pure, fresh water should always be a first considera-
tion in locating a garden or greenhouse. Having this,

the next matter is knowing how to use it, for here,

good gardeners say, lies nine-tenths of the elements of

success. Certain it is, especially in the indoor cultiva-

tion of plants, that more depends upon knowing when
to give or withhold water than upon any other single

matter. The art of watering is unteachable; it requires
experience, judgment, skill. Some knowledge of the
commoner facts of vegetable physiology, physics and
soil physics will be helpful, but even then experience
will be necessary. Two common types of watering-

cans are shown in Pig. 2718. In American gardens,
however, watering is usually performed with a hose
from a stored water supply.
General Rules. —A fairly safe guide is: never water

plants until the soil has become dry, though not
"powder-dry," and then give them a thorough soaking.
Plants dislike a continuously wet soil. In the care of
plants in earthenware vessels, a useful test is to thump
the jar. If it rings the soil is dry; if the sound pro-
duced is dull the soil is sufficiently moist. Such rules,

however, are only for the novice. They presuppose
activity of growth, and take into account only one con-
sideration aside from this, and that is the condition
of the soil as regards moisture. The experienced gar-
dener reads his practice in his plants and the conditions
under which they are being kept. The following sug-
gestions are based upon the most important considera-
tions.

Actively growing plants may be watered very freely,

as a rule, whereas in a dormant or semidormant state
the same plants will require only occasional water-
ings.
Soft-stemmed or rapid-growing plants ("soft-wood"

and "hard-wood" plants), and those with large leaves,
need, as a rule, an abundance of water when growing
actively. Hard-wood or slower-growing plants, with
smaller leaves, must be watered with greater care. Soft-
wooded plants,with some exceptions, may at times even
flag somewhat for want of water, and recover without
permanent injury when a fresh supply is given. Hard-
wooded plants, as camellias, azaleas and heaths, on
the other hand, suffer permanent injury from becoming
too dry. It is safest to allow no plant in active growth
to flag.

The amount of foliage affects the plant's capacity for
using water. Plants which have been cut back, or
which from disease, insects or other causes, have lost

most of their foliage, must be kept drier until they
have regained their foliage.

Unhealthy plants are benefited, as a rule, by being
kept rather dry until they begin to show signs of re-

newed vigor.

Small cuttings, or any plants freshly potted or newly
transplanted, are not in condition to use much water
until the root-hairs have attached themselves to the
soil-particles and growth has begun. A thorough wa-
tering at the time of potting or repotting the plants,

especially if they are subsequently shaded for a few
days, is usually sufficient until they have become
established.
The character and bulk of soil should be kept in

mind. Porous and warm soils dry out much sooner,
while the heavier clay soils are in danger of becoming
water - logged and sour, unless watered with care.

When there is a large mass of soil in proportion to

root development, as in the case of greenhouse beds
newly set with yoimg plants, care must be used in

watering until the soil is occupied with roots.

Serious trouble often begins in the greenhouse from
a heavy watering at the beginning of a period of dark,

muggy weather. Not only does such watering do dam-
age to the soil and roots, but the excessive humidity of
the air about the plants and its weakening effect upon
their tissues, invites the attacks of various mildews,
fungi and insect pests.

The time of day is important. In the greenhouse in

winter free ventilation is usually impossible. At night
there is a tendency toward a damp atmosphere.
Careful florists, therefore, water in the early part of

the day at this season, .so that the house will have
become somewhat dried out by nightfall. It is seldom
advisable to let plants go into the night with wet foli-

age. It gives the fungi a chance. Especially hazardous
is it to water cutting benches or boxes of young seed-

lings late in the day in the winter season. The various
damping-off fungi find under such treatment the condi-

tion suitable for their development. Excessive humidity
on the interior of a closed plant-house is most likely to

occur in moderate weather. During severe weather the
condensation upon the glass is large and renders the

air of the house drier. IJuring summer, when there is

free ventilation, the watering may advantageously be
done late in the day. Midday watering at seasons when
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the sunshine is very bright is often followed by scald-

ing of the foliage unless the plants are well shaded.
Ferns, Rex begonias, Chinese primroses and richardias
are among plants easily injured in this way.
Consider the temperature. The temperature at which

the plants are kept, the position of the heating pipes,

the amount of light, and the freedom of ventilation per-

missible, need to be kept in mind in watering plants in

glasshouses. It is better, as a rule, to have the water-
ing conform to these conditions ; but frequently the prac-
tice must be reversed.
Experiments by the writer show, beyond question,

that the temperature of water used in watering plants
exerts a marked effect upoa the growth, flowering and
fruiting of plants. It is now held that, in general, the
water should be of a temperature close to that of the
air in the house where the plants are growing, or about
10° F. below.
Watering may be indirect. Shading the glass of

greenhouses in summer with some suitable material is

much practiced by florists for the purpose of sheltering
plants fi'om too great intensity of light, and for the
purpose of reducing evaporation and transpiration

.

Certain kinds of plants, as palms, and some kinds of

ferns, require this; also newly potted plants. Syring-
ing of walks, by reducing the temperature and increas-
ing the humidity of the air, also tends to reduce trans-

piration and save watering. Watchfulness and atten-

tion to ventilation are necessary, however, to avoid
excessive humidity, which tends toward a soft watery
growth and extreme sensitiveness and susceptibility to

disease.
Vessels to contain plants should always be provided

with openings at the bottom for perfect drainage.
This, in a measure, is a safeguard against overwater-
ing. Investigation has shown that a soil which is kept
continuously wet through bad drainage or otherwise is

rapidly impoverished through loss of nitrogen. A fer-

mentation is also set up in the roots, which through the
formation of alcohol and other products, results in their

destruction.
While a constantly wet soil is always very objec-

tionable, thoroughness in watering as often as the
plants need water is of the greatest importance. When
enough water has been supplied there will be more or
less dripping from the bottom of the pot. It is a good
plan to leave a space of lJ^-2 in. or more at the top of

the pot for the reception of water. This space should
be so large that when filled, the siipplyof water in soak-
ing downward will penetrate to the bottom of the vessel.

See, also, Oreenhou^e Manac/ement, p. 696.

2718. 'Waterine-cans.

The can on the left, flattened on the sides, is gen-
erally preferable. It can be carried iu greenhouse
walks and in narrow rows. The long spout enables
the operator to apply the water directly to the roots;

and the greater force of the discharging water makes
a better spray from the rose.

ments, some of the advantages of this method of apply-
ing water. The essential features of this system are
a water-tight bench, with earthenware tile placed in
rows upon tlie bottom either crosswise or lengthwise to
the bed. Soil is placed aboutand over these. Openings
into the runs of tile are left at convenient points.
Water poured into these openings runs along the length
of the tile and is carried outward and upward into the
soil by capillarity— thus moistening the soil from below
upward. In beds over 50 ft. long a fall of 2 in. to every
50 ft. is recommended. See Figs. 1182-.3, Vol. II.

J. C. Arthur has experimented with a plan which, in
many respects, is an improvement upon the "tile sys-
tem." Here porous brick, having the lower edges
cracked oft", are placed edgewise and close together over
the bottom of the bench. The shattered edge of one
brick meets that of its neighbor. A network of cliannels
is thus formed over the bottom of the bed, whereby
water is distributed over the entire bottom. Capillarity
carries the water upward, through the layer of bricks to
the soil resting upon them. The amount of water ap-
plied at a given time is indicated by a gauge near the
edge of the bench. This consists of a U-shaped tube,
placed at some convenient place, having one end in-
serted through and on a level with the bottom of the
bench; the other rises an inch or so higher outside
the edge of the bed. Carnations and lettuce have given
excellent results grown by this method of subwatering.
Subwatering in connection with fiower-beds and

borders in the open ground has also i)roved very ad-
vantageous. It tends to prevent the formation of a
crust on the surface of the soil, and keeps it loose
and porous, carrying the soluble plant-foods upward
instead of downward. For further notes, consult the
article Irrigation,

Watering Lawns and Flower-Beds. — ln watering
beds in the open ground, and lawns, the chief thing is

thoroughness. Superficial waterings induce the forma-
tion of roots near the surface. Neglect and subsequent
drought then prove more disastrous than ever. The
evening is the best time for surface sprinkling. Wa-
tered in the heat of the day, grass and various other
plants are likely to have the foliage injured. Ordina-
rily it is better to avoid watering beds of plants in the
open ground if possible or delay it until really neces-
sary, and then water thoroughly. Eknest Walker.
Plunging. — 'Whil^ it is true that most of the water

given to the plant passes through the soil and escapes
from the hole in the bottom of the pot, yet much that
is left in the soil, — which is considerable if the soil

is saturated as it should be,— is evaporated from
the porous sides of the earthenware pots. In warm
sunny weather plants in small pots, standing on a bench,
dry out very quickly. This can be avoided by plung-
ing the pots in some material, as coal ashes, tan bark,
or, better than all, spent hops. When plunged to the
rims, only half of the surface watering is needed, and
the advantage of less watering is shown by a marked
improvement in the health and vigor of the plants.
Such a benefit is this plunging that plants which would
otherwise need a shift into a size larger pot, can be car-
ried along another month in perfect health. This ap-
plies more particularly to quick-growing, soft-wooded
plants, geraniums moi-e especially, for these are quickly
exhausted by too frequent waterings.

William Scott.

WATEELEAF. 5'//'7ro/;7(///?(fw. W. Lemon. See Pa.s--

siflora laurifolta. W. Lettuce. Pistia Sfratiotes. W.
Lily. See JVi/tnphma. W. Milfoil. JfifriophyUum. W.
Oak. Quercus nigra, commonly known as Q. aquatica.
W. Oat, Zizania aquatica. W. Plantain. Alisma
Plnntago. W. Plants. See Aquatics. W. Reed. Arundo.
W. Pest. Elodea Canadensis. W. Shield. Brasenia
pelfata. W. Soldier. Sfrntiotes aloides. W. Thyme.
Elodea Canadensis. "W". Weed. Elodea Canadensis.

Subwatering.—A method of watering known as "sub-
watering" has been made use of in recent years for
supplying moisture to plants growing in beds. W. .J.

Green, of the Ohio Experiment Station, was one of the
first in this country to point out, as the result of experi
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WATERMELON. Figs. 2719-20. Plate XLIX. The
Watermelon (Citrullns vulgaris, which see) is a native
of the warmer parts of Africa. It is a tender annual. It

has been cultivated from prehistoric times. It reaches
its highest development in warm and sunny climates.
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There is probably no country in which the Watermelon
is grown to such a large extent as in the United States.

All the central and southern states can grow Water-
melons to perfection, and there are some of the short-

season varieties that thrive well as far north as Ontario.

It is always important that light and "quick" soils be

selected for the Watermelon, but this is particularly

true in the northern part of the country, since the plants

must secure a very early start and grow rapidly in

order to mature in the short seasons. It is probable
that a well-matured Watermelon raised in the North has
as good quality as one grown in the South. Some
persons believe that seeds from melons grown for

several generations in the North give earlier and better

results in the North than southern-grown seeds; but
the subject yet needs further experiment. However,
the Watermelon is generally not so adaptable to the

northern parts of the country as the muskmelon is, and is

not so largely grown. The Watermelon can be so cheaply
grown in the South and the West, and it transports so

readily, that there is practically no Watermeloa growing
for profit in the northern states. Nearly every home
garden can grow its own supply. The seeds may be
sown directly in the open ground; or, iu the northern
sections, it is better to start them indoors in transplant-

ing boxes or on sods, as explained under Muskiuelon
aud Transplanting. It is well, also, in the northern
states, to use rather freely of some quickly available
fertilizer in the hill, in order to start the plants off

early. If the lands are loose and leachy and likely to

dry out, or, on the other band, if they are hard and
tend to become lumpy, it is well to make "hills" by
mixing one or two large shovelfuls of manure with the
earth; but it is important that this manure be short
and well rotted and then very thoroughly mixed with
the soil. If the manure is coarse and not well in-

corporated with the soil, the hill is likely to dry out and
the fertilizing elements are usually so tardily available
that the plant does not get a quick start. The smaller-
growing varieties may be planted as close as 6x8 feet,

but it is customary not to plant them closer than 8 feet

either way. In the South, where general field practice
is employed, the melons are usually planted about
10 feet apart. The flea beetle aud the striped cucumber
beetle are likely to be serious on the young plants.
Hand-picking and thorough spraying with Bordeaux
mixture and Paris green are the most available
remedies. In the nurtheastern states, the Georgia
Watermelon is chiefly known, although nearly all parts
of the South grow the melon with satisfaction. Lately
very large melon industries have developed in Colo-
rado. A very large part of the United States is really
well adapted to the commercial growing of the Water-
melon.
The common Watermelons are used as dessert fruits.

However, there is a race of hard-fleshed very firm
melons that are used for the making of preserves (Fig.

2720). Since these are used for the same purposes as
the true citron of commerce, they are commonly known
as citrons. They come true from seed. l_ h g^

"Watermelon Culture In Georgia. — The Watermelon is

the only important fruit or vegetable that has no valu-
able by-products. Its saccharine matter cannot be
profitably converted into sugar. Its enormous reservoir
of juice or sap refuses to be turned into vinegar or
wine, as putrefactive instead of acetic or alcoholic
fermentation results. For this reason, also, it does not,
like the cantaloupe, produce a good brandy when dis-
tilled. Its substance cannot be successfully used in
animal nutrition— serving, at best, as a mere diuretic or
digestive.
Habitat and Distribufio)}.— Thvoxighout the entire

tertiary region of the Atlantic and Gulf states, from the
seacoast to a curved line marked by the Piedmont
Escarpment which sweeps diagonally southwest from
Richmond to Vicksburg on the Mississippi— throughout
this vast area— "the land of the long-leaf pine" (and of
the wiregrass) — the Watermelon flourishes unrivaled,
attaining there its serenest, fullest perfection. And of
this area Georgia in particular is noted as producing
not only the bulk of the crop shipped to northern trade
centers, but the choicest selection as well.

To a certain limit perfection in the melon is found
to directly parallel latitude — regulated and modified,
of course, by the corrections imposed by isotherms,
geological formation and local conditions and environ-
ment. Every mile traveled southward from New Eng-
land toward this limit, which corresponds, practically,
to the boundary between Georgia and Florida on the
Atlantic slope and to the Brazos river in Texas, the
possibilities of the melon enlarge— its size improves, its

sugar content increases, its flavor refines and intensi-
fies. Beyond the limit southward, deterioration again
begins, progressing with even greater rapidity than in
the opposite direction, or northward from the climactic
or focal "line of perfection;" so it happens that the
melon of extreme South Florida or of the Rio Grande
country is little if any superior to its colder and more
impassive sister of New Jersey or Long Island. In this
the melon but follows a fixed morphological rule, prom-
inently emphasized by many familiar products of the
garden and orchard.
The "line of perfection" referred to— which, indeed,

is ultimately reducible to a focal "point" of perfection
— is, like the center of population, liable to change as

conditions and methods vary or improve imder local

development. At present this point or center may per-
haps be located with more reason at Valdosta, in South
Georgia, near the Florida line, than anywhere else.

Augusta, however, in eastern Georgia, was formerly
considered the great center of southern melon prodiic-
tion— its very "throne of empire"— and was, for many
years, noted for shipping the largest, choicest and most
succulent specimens found in the markets of the North
and West.

I'^arieties. — Twenty years ago, and for many years
previous, the tempting if rather startling announce-
ment, "Augusta Rattlesnakes" could be seen invitingly
placarded over every progressive ice-dealer's door in all

of the big cities of the land. Then crept in the "Kolb
Gem," an Alabama product, somewhat superseding,
though not displacing the famed "Rattlesnake" as a
market favorite, and the public began to prefer the
round to the oblong form, though still partial to the
"striped rind."

In ante-bellum days, besides the Rattlesnake only two
varieties obtained general recognition at the South for
excellence— the Lawton and Cuba melons, with their
evolved offspring- the former dark green, the latter

belonging to the white or gray type (pale green rind
with delicate, darker green tracery) but both of them
of oblong shape. These were in great measure gradually
displaced by the Georgia (or Augusta) Rattlesnake, and
it, as stated, was in turn forced to partially yield prec-
edence to the KoU) Gem. The round or ovoid form
became fully established in public favor by the later

advent of the "Jones" type, which soon dominated the
market, its refreshing dark green color proving par-

ticularly attractive. Selections of this strain, culminat-
ing with Diike Jones, Lord Bacon and others, have
finally brought the melon up to its highest perfection,
though the Girardeau innovations from Florida, sizch as
Florida Favorite, New Favorite and Triumph, still con-
test their supremacy, while the older standards, as
Rattlesnake, Sugarloaf, Sheephead, Scalybark and the
like are by no means "back numbers."
Nor have the North and West been altogether idle in

the work of development, many of the best of the recent
introdiictions and some of the older strains coming
from these sections. Indiana, for instance, gives us
Sweetheart and Hoosier King; Cuban Queen, Delaware
and Boss come from the Middle States; while Virginia
contributes Jordan Gray Monarch.
Many points combine to form the ideal melon. The

scale of excellence for the southern type is probably
about as follows:

Per cent
Shipping capacity 35
Size 25
Productiveness 15
Quality 10
Earliness 8
Shape 4
Color of flesh 2
Color of rind, or marking 1

Total 100
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As southern melons are intended, primarily, for sale,

a hard, thick rind, with firmness and solidity of flesh,

is a pai-amoiint requisite, as it makes a safe shipper and
long keeper.

Unfortunately, quality, which is based mainly upon a

high sugar content, is generally inseparable from a thin

rind and tender flesh— contradictory features to those
requisite for a good shipper. This accounts for the
relatively infeinor quality of siich melons as Rattle-

snake, Kolb Gem and Jones, which are grown, of

course, for distant markets. The metropolitan seldom
realizes the supreme lusciousness which it is possible
for some of the best local varieties in the South to

2719. A Georgia Watermelon.

attain unless he has been lucky enough to test them in

the field. Even a Lord Bacon, the best of the shipping
melons, cannot stand table comparison with Ramsay,
Dixie, Jordan Gray Monarch, Kleckley Sweets, Mclver
Sugar, Phioney Early or Mountain Sweet.
Shape is of minor consideration, if only ordinary

symmetry or freedom from distinct deformity is pre-
served, as preference appears to be divided between the
round or ovoid and elongated forms, while the marking
or color of rind is of still less moment; although of
late a solid green tint seems to find a readier market
than either the striped or "gray" marking, while an
irregular, blotched surface, as with Scalybark or Moun-
tain Sprout, though attached to good quality and size,

is distinctly objected to.

With regard to color of flesh, the public is united in
demanding a deep red or crimson heart, with few seeds;
for white or golden-fleshed varieties have never found
favor. They are generally regarded as wanting in

character or insipid, although some melons of this type
unquestionably attain superior quality.

Little ditference is observable between varieties in

their capacity to resist disease and insect depredation.
Vigor of growth depends mainly upon individual cul-

tural methods and little upon variety; nor is there much
marked difference in time of maturity between the dif-

ferent straiiis.

Of all the physical features enumerated, size and
shipping capacity are by far the most important— to-

gether aggregating 60 per cent of the requisites for an
ideal type. Size is almost as necessary as resistant
rind, and it is fatal to attempt to ship small inelons.
Results would be far better if stricter culling should be
universally followed.
To summarize: For shipping purposes the following

varieties may be confidently listed as superior, in the
order named: Lord Bacon, Kolb Gem, and Georgia
(preferably Augusta) Rattlesnake.
For table or family: Jordan Gray Monarch, Sibley

Triumph and Seminole.
For early melons: Memphis, Augusta Sugarloaf and

Augusta Rattlesnake.
For late melons: Boss, Scalybark and Sweetheart.
Culture. — Whi\e the Watermelon is extremely cosmo-

politan and will readily accommodate itself to a variety
of soils, and, particularly in its own best region— the
"Wiregrass "— will submit to an infinity of rough and
unscientific treatment withoiit rebelling, yet a wai'ra,

light, gray, sandy soil is its delight, especially when
supplemented by a strong clay subsoil that will daily

yield its modicum of moisture, little by little, when
called on. Like the cat and the grape, the melon cannot
bear "wet feet." Still, the soil should not be too dry.
Sufficient capillarity must exist to keep the roots of the
plants well supplied with their proper amount of mois-
ture—though not enough to evaporate the entire reser-
voir of water in the subsoil into the atmosphere. A
soil too rich in humus is not desirable. Sufficient nitro-
gen for its use can be sup])Iied artificially where it does
not exist naturally. A surplus may, and generally does,
produce larger melons, but at the expense of quality.
They will prove soft, watery and insipid— poor ship-
pers, and with a small percentage of sugar. Therefore,
an ideal location for a melon plat on a small scale will

be found on the site of an abandoned cowlot, or an old
garden spot. "Second bottoms "—the accumulated de-
tritus of hillsides— serve admirably, but creek bottoms
or heavy muck of any sort would be no more admissible
for the melon than for grapes or peaches.
Rotation of crop area is all-important. Never should

two crops of melons occupy the same plat with an inter-

val of less than three years between them. In that
time, insect depredators, attracted by the first melon
crop, will probably have become exterminated, and the
drain from the soil of specific plant-food (especially
potash) will also have been, to a great extent at least,

made good.
Preparation of the land should be thorough, but not

necessarily deep. The roots of the melon extend quite
a distance under ground laterally, but close to the sur-

face. The deeper the land is broken, the deeper the
roots will be induced to penetrate, disturbing their nor-
mal habit and producing surplus vine at the expense of
fruit. But because shallow plowing is permissible, for
that very reason the surface pulverization should be
thorough and effective. What is saved on the subsoiler
should be expended on the harrow. After breaking,
two harrowings, one with a cutaway, the other with an
Acme harrow, should follow. This leaves the plat in
excellent condition, especially if a crop of cow-peas has
been grown on the land the previous year, as is always
advisable.
The richer the soil or the higher the fertilization, the

more luxuriant will be the resulting growth of vines.
Hence, the distance apart at which the "hills " should
be located must correspond. On very rich land 12 feet

apart each way is none too much: indeed, many growers
prefer this distance even on poor land. It is entirely a
matter for individual control. Probably 10 s 10 feet is

the distance most frequently employed, and in no case
should it be less than 8x8, and this very rarely. What-
ever the distance, the land should be checked iu squares,
locating the hills equidistant in both directions.

Whatever the distance adopted, the plat, after its

final "freshening up" with the harrow, is "laid off"
with cross furrows made by a light "scooter" plow.
Then, in one direction, with a wide "shovel" plow, an
opening furrow is run in which the fertilizer is drilled

and thoroughly mixed with a scooter— two trips to the
row— on which four furrows are next "listed" with a
turn-plow, thus forming the bed for planting, which
will warm up sooner than the surrounding soil. The
"middles " are broken out later.

Many growers still cling to the obsolete practice of

dragging up the dirt with a hoe into individual hills at

the intersection of the furrows, and therein concentrat-
ing the manure, as in garden squash culture, instead of

employing the more modern and economical "continu-
ous beds." Where compost is used on a small scale

this may be excusable; but it is not only preferable,

but on a large scale necessary, to drill commercial ferti-

lizers.

A crop of cow-peas the previous year is the best
preparation that can be given an area intended for
melons. It leaves the soil well stored with niti'ogen,

light, porous and easily worked. In midwinter or early
spring, according to latitude, the manure, if commercial
fertilizer is employed, should be put in; compost or
stable droppings sooner, to insure partial decomposi-
tion by planting time. Stable manure, however, is

always variable in its content of plant-food, and there-

fore for more reliable results commercial fertilizers are

preferable, particularly when operations are conducted
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on a large scale. The following formula will be found
to be vvell adapted to the average soil:

Lbs.
Nitrate of soda 500
High gi'ade superphosphate 1,200
Kidfate of potash (or muriate of potash) 300

2,000

This is rather a high grade formula and will analyze:

Per cent
Nitrogen (ammonia equivalent 4.0 per cent) 3.3

Phosphoric acid (available) 8.4
Potash (K 2 O

)

7.5

It may be used advantageously at the rate of from
400 to 800 lbs. per acre; the maximum amount, how-
ever, will rarely be justified. An extra finish of nitrate

of soda— say a thimbleful per hill— applied just after
the plants are well up, will give them a good start.

Planting is performed by hand and the seed put in

quite shallow. Seeds should not be spared. Field mice,
pigeons, poultr}^ crows, cockroaches and other depre-
dators frequently prevent a perfect stand where but
few seed are used, and the time lost thereby, when re-

planting is necessitated, can never be regained. Twenty
seeds to the hill is not too many— preferably rather
more than less— each seed pushed down separately into

the mellow soil with the forefinger to the depth of an
inch or less. They should on no account be placed
deeper. This forces the marauding agency— whatever
it may be— to discover and destroy each seed in succes-
sion, which gives some a chance to escape; whereas, if

planted together in a mass, so soon as the pocket was
found the seed would all be scattered or devoured at

once. The process of planting as described seems slow
and laborious, but it really takes much less time than

2720. The Preserving Watermelon, commonly kncwn
as "Citron."

its details indicate. ' On dry soil," during a time of
drought, it is sometimes necessary to piit a "hoe-dab"
of earth on each hill, after planting, to serve as a mulch
and to induce germination. This is removed before the
cotyledons of the young plants appear.

In addition to starting under glass and transferring
to paper (Neponset) pots, in order to have the young
plants ready for permanent planting as soon as all dan-
ger of frost is over, the growth of the vine, after final

transplanting, may be forced by artificial means. A
section of small sewer-pipe or tiling is embedded per-
pendicularly in the hill and nightly draughts of water
(liquid manure, if desired, weak, with a solution of
phosphates) fed the plant. This stimulates rapid
growth in early spring and development of root sur-
face. When acid phosphate is used in solution, tlie

fruit is also said to increase rapidly in size, quantity
and quality. Careful thinning to one or two melons per
vine will also hasten their growth and development.
"Christmas" melons— should any one care for as cold

cheer at that season—may be had by selecting a thick-
rinded variety, as Kolb Gem, planting late in June,
handling carefully when pulled, and storing in some
dry, yielding substance, like cottonseed hulls, in a cool

cellar where the temperature is uuiform and can never
drop below freezing.
After the plants are up they are at first thinned down

to three or four to the hill, and subsequently to one, or
at most two. One vigorous root system, well attended
to, will usually succeed in extracting from the soil as
much plant-food as will two, and will give a better
account of it, also, on "settling day."

Cultivation is commenced early and should cease
early. It is effected with either the five-toothed or
eleven-toothed cultivator or with scooter and "heel-
scrape," and should invariably be shallow, except for
the first plowing after planting, when the middles are
customarily "run out" with a turn-plow or "twister."
"Laying by," or the cessation of cultivation, should
occur as soon as the vines cover the ground well. Vines
are never turned at any stage, if it can be avoided, and
under no circumstances after "laying by." Nor is the
land ever plowed in the early forenoon. To prevent the
wind from rolling and tumbling the vines, a thin broad-
casting of cow-peas is usually made at the last plowing.
They serve also, later, to partially shade the melons
and leave the soil in excellent condition for the nest
crop.
Marketing.— havge areas for shipment are always

located directly on some line of railroad— if possible,
with a spur or side-track into the plantation. The
heaviest servitude attached to melon culture is the
initial haul, which shox^ld invariably be on springs. A
mile's jolt in a springless vehicle discounts profits
more severely than a thousand-mile journey, subse-
quently, in a ventilator car— the mode of shipment now
almost exclusively employed where a water route is not
convenient. Profits also largely depend on two other
considerations: judicious and severe culling, and the
proper selection of a market. The first measure cannot
be practiced too severely. Undersized friiit is unsal-
able, and the car-load average is invariably gauged by
the smallest melons it contains, as the strength of a
chain is measured by its weakest link. Nothing under
sixteen pounds should ever leave the field, and it would
be better to limit the minimum weight to twenty pounds.
Anything over thirty pounds ranks as large, over forty
quite large, and melons reaching fifty pouHds are of
the first rank, although it is not uncommon to meet with
monsters of sixty, seventy or even eighty pounds,
while occasionally a phenomenally big one tops the hun-
dred mark. It is believed that the largest melon on
record (officially) attained the weight of 124 pounds.
This was grown near Decatur, Ga., some twenty years
ago— outside the established "Melon Belt."
In shipping, the smaller melons should occupj' the

floor of the car, with the larger forming the upper tiers
— not for the purpose of deception or for the sake of
appearance, but because the smaller sizes better with-
stand jolting and pressure and there is also less loss if

they are injured.
As the importance of avoiding glutted markets is

self-apparent, and the judicious selection of his point of
shipment means to the grower success or failure, it

follows that shipping associations are almost an absolute
necessity— the ordinary planter who depends on his in-

dividual judgment generally "going to the wall." The
"Shippers' Unions," however, are usually able to cope
successfully with the problem and manage to distribute
the season's crop over the country in such manner as to
leave a living profit to the planter. Yet the industry is

now by no means so remtmerative as formerly. Supply
seems to more than equal demand, and great complaint
is made by the grower of excessive freight charges,
while the transportation lines insist that their rates at

present figures are not profitable. And yet the grower
still continues to plant his melons, the railroads to

haul, and the public to purchase them!
Affections and Jfemedii'S. — Aiter a stand is once ob-

tained— spontaneously and promptly— and this, when
all is said, is perhaps the main problem underlying suc-

cessful melon culture— its affections are comparatively
few and simple. Indeed, the Watermelon may be said

to be free from any vital disease, and its maladies are
almost entirely confined to those resulting from the at-

tacks of a few insect pests, as follows:

1. The melon worm {Margaronia hyaJinata).—A.
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small moth, the larvre of which, light, yellowish
green caterpillars about an inch hing, destroy only the

leaves of the Watermelon, but both the foliage and
fruit of the cantaloupe or muskmelou. They are

"chewers," not "suckers."
2. The melon louse {Aphis go.'isypil) , — This attacks

the foliage, only, in the form of the adult — a small
winged green liy, viviparous, whose wingless progeny
attain maturity in about a week from birth, and begin
to reproduce.

3. The striped cucumber beetle {Diahrotica vittata).
—A small black and yellow-striped beetle, a quarter
of an inch long, appearing in spring and attacking the
young plants as they emerge from the ground, its larvae

at the same time destroying the roots.

4. The flea beetle {Crepidodera cxicunieris) . Dimin-
utive, like all of its kind, but very active, feeding
on the young plants in spring, after maturing under
rubbish and stones. The adult insect eats the upper
surface of the leaves, in irregular patches, and tlie

larvse are said to burrow their way through the interior

of the leaf structure under the surface.
Remedies: The commercial grower is generally pre-

pared to accept the fact that none of these pests is

going to neglect him, and therefore makes his prepara-
tions to combat all, separately and collectively, and so

plans his schedule as to cover the entire list. The fol-

lowing is a detail of the operations advised:
1. Apply a pinch of nitrate of soda to each hill as

soon as the young plants are up to insure full vigor and
power of resistance to all enemies as they arrive upon
the scene.

2. For the melon worm, striped cucumber beetle and
flea beetle, spray with Paris green— 4 ounces to 50 gal-

.

Ions of water— for two or three sprayings, at intervals
of a week apart.

3. Spray intermediately, at intervals of a week (mid-
way between the arsenite applications) if the melon
louse is found to have located on the plants, with a
1 to 20 mixture of kerosene and water (using Weed kero-
sene attachment to sprayer) or with kerosene emulsion,
same strength. Whale-oil soap, 1 lb. to the gallon, may
be substituted for the kerosene treatment in ordinary
cases, but when obdurate resort must be had to carbon
bisulfide, a teaspoonful to the hill, in box-tops, clam-
shells or cheap vessels of any kind, under canvas-
hooped covers. This remedy is unfailing, but somewhat
troublesome, and is only justified when the commercial
grower is fighting desperately for his crop and liveli-

hood. A detail of the methods of preparing the
remedies here suggested may be obtained from the
article on Insecticides, in Vol, 11 of this work, which
see- Hugh N. Starnes.

WATSONIA (Sir Wm. Watsou, M.D., 1715-1787. elec-
trician and professor of botany at Chelsea). IriddcecB.
A genus of 16 species of tender bulbous plants, one
from Madagascar, the others from the Cape of Good
Hope. They bloom from July to September and have
scarlet, rose or white 6-lobed flowers, with usually a
long, slender tube which is bent near the base. Wat-
sonias are very much like Gladioli, having the same
kind of a conn, the same sword-shaped, rigid Ivs., the
same kind of a spike and the same season of bloom. It

is, therefore, a great mistake to suppose that they are
suited only to greenhovise cultivation. The main dif-
ferences between Watsonia and Gladiolus, from the
horticultural as well as botanical points of view, are the
longer tube and regular flower of Watsonia; three of
the sis perianth-segments in Gladiolus being usually
different in size, shape and direction of spread. An im-
portant botanical difference is that the style-branches of
Watsonia are simple, while those of Gladiolus are bifid.

Great interest has been aroused in Watsonias recently
by the introduction of the "'White Watsonia," known to
the trade as W. Ardernei. The plant might be roughly
described as a white Gladiolus. It is likely to receive
considerable attention within the next few years. It

grows 3 or 4 ft. high, strong specimens being branched,
and bears about a dozen fls., each 2^-3 in. long and about
2 in. across. The purity of its color and its value for
cutting make it of exceptional interest to florists. There
are other white -fid. forms of Watsonia, but none of

them seem to be in the American trade. Pure white is

the exception in the iris family, while it is a com-
mon, if not dominant, "color" in the lily and amaryllis
families.
The White Watsonia has acquired so many names

that a short historical sketch of the plant is desirable.
All the stock in the trade at present is supposed to be
descended from plants cultivated by H. W. Arderne, of
Cape Town. The original bulb was found 80 miles away
in a peat bog amongst thousands of the common pink-fld.
kind. In Oct., 1892, Mr. Arderne had 400 spikes in
bloom and in March, 1893, some of his plants were pic-
tured in The Garden under the name of Watsonia alba.
However, a pure white -fld. form had been previously
found near Port Elizabeth and a bulb sent to J. O'Brien,
of Harrow, flowered in England in 1889 and was then
fully described as W. iridi folia, var. O^Brieni, the
name adopted in this work. In the recent discussions
of the plant the fact has been overlooked that T. S.
Ware, of Tottenham, cultivated a white variety in 1880,
it being figured in The Garden for that year as Wat-
sonia alba. A nearly white form was cultivated in Eng-
land as early as 1801, but the tube was pinkish outside
and there was a rosy spot at the base of each perianth-
segment.
William Watson, of Kew, was the first to emphasize

the close horticultural parallel between Watsonia and
Gladiolus and to urge the whole group upon the atten-
tion of the plant-breeder. This suggestion, coming from
the man who may be said to have created the modern
Cape Primrose or Streptocarpus, should result in an-
other fine race of hybrids before many years. However,
the Watsonia "bulb" is not so easily and safely stored
as that of Gladiolus.
Generic characters: perianth with long, curved tube,

the lowest and narrowest part ascending a short dis-
tance above the calyx; the tube is then dilated into a
cylindrical or funnel-shaped portion which bends down,
usually at a sharp angle ; segments equal, oblong, spread-
ing; stamens unilateral, arciiate, inserted below the
throat of the tube. Baker, Handbook of the Irideae.
Flora Capensis, vol, 6.

alba, 4.

aletroides, 1.

angusta, 2,

Ardernei, 4.

INDEX.

coceinea. 6.

densiflora, 5.

fulgens, 2.

humilis, 7.

iridifolia, 4.

Meriana, 3.

O'Brie-ni, 4.

rosea, 8.

A. Upper part of tube cylindrical or nar-
rowly fu7inel-shaped.

B. jOeiigthof periantJi'Segments %-%i7i.l. aletroides
BE. Length of perianth -seginents %-l in.

c. Stems tall, 3-4 ft., often branched.
D. Spikes lax, 12-m-fld.

E. Fls, scarlet 2. angTista
EE. Fls. rose-red or white.

F. I/i^s. }4~% in. wide: sjnkes
about l£-fld 3. Meriana

FP. Lvs. wider: sjJtkes denser,
aboiii 20-fld 4. iridifolia

DD. Spikes dense, 30-50-fId 5. densiflora
cc. Stems shorter, mostly 1-2 ft., iin-

branched.
D. Tube l}4-~3 in . long 6. coceinea

D0. Ttibe 1%-lli in. long 7. humilis
AA. Upper part of tube short and broadly

funnel-shaped 8. rosea

1. aletroides, Ker. Bright scarlet or pale pink-fld.
species, 1-2 ft. high, remarkable for the short perianth-
segments: stem simple or branched: spikes 6-12-fld.
B.M. 533 (rosy scai'let, splashed with cardinal, the inner
segments white at the tip).

2. angiista, Ker. ( W. iridifolia, var. fulgens, Ker.).
Scarlet-fld. species distinguished from W. MeHana by
the color of the fls. and by the shape of the perianth-
segments. In W. angusta the segments are decidedly
acuminate, while those of W. Meriana are more nearly
oblong and come to a point suddenly. Also the style of
W. angusta reaches to the tip of the perianth-segments,
while in W. Meriana it does not. B.M. 600. Gn. 17:230
{as W. Meriana, var. coceinea), 44:923.
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3. Meritaa, Mill. This seems to be the dominant
species of the genus and hence the most variable and
the cue most interesting to the plant-breeder. In its

widest sense it includes ]r. iridifoUa, but for horti-

cultural purposes it will be convenient to consider the
latter a distinct species. W. Meriana is best restricted
to the commonest type at the Cape, which is a rose-fid.

species 3—1 ft. high, the stem usually branched, Ivs.

%-% in. wide and the spikes 12-20-fld. This is the
plant figured in B.M. 418 as Antlioltjza Meriana. Gn.
17:230 is more typical in color. The white-fid. form,
which is rarer in nature, is treated under W. iridlfolia.

Baker saj's that there are scarlet-fld. forms of this spe-
cies, but he gives them no name, and it is probable that
all such should be referred to W. angiista.

4. iridifolia, Ker. This is treated by Baker as a va-
riety of ir. Meriana characterized by broader Ivs. than
the type: tls. closer and more numerous, white or pink-
ish. For horticultural purposes it will be convenient to
treat it as a distinct species and restrict the name to
the pink or rose-colored type.

Var. O'Brieni, N. E. Br. ( W. alba, Hort. W. O'Br'ieni,
Mast. W. iridifolia,va.v. alba,Wm.Jiohinson. W. Arder-
nei, Hort. W. Meriana, var. alba, Hort.). White
Watsonia. A variety with pure white fls. discussed
above. Gn. 17:230; 43, p. 229; 51, p. 284. J.H. III.

29:219. G.C. III. 11:305; 19:143. A.G. 20:573.

5. densitldra, Baker. This very distinct and hand-
some rose-colored species more nearly resembles a
gladiolus than any other by reason of the density and reg-
ularity of its pyramidal inflorescence. Stems unbranched,
2-3 ft. high: spikes a foot long: fls. bright rosy red.
B.M. 6400. — There is a choice variety with pure white
fls. Var. alba, Hort., was introduced as early as 1891.

6. coccinea, Herb. This showy scarlet-fld. species
differs from IF. Meriana in its stem being shorter and
unbranched, the spikes fewer-fld. and the stvles a trifle

longer. Stem 1 ft. high: spikes 4-6-fld. B.M. 1194 { TT.

Meriana variety).

7. Mmilis, Mill. This species has rose-red fls. ap-
parently the same size and color as W. densiflora but
only 4-6 in a spike and the stem onlv a foot or so high.
B.M. 631.-A variegated form figured in B.M. 1193 as

W. roseo-alba has a spike of 8 flesh-colored fls. with
broad bands and splashes of scarlet.

8. rdsea, Ker. Robust rose-colored species, growing
4-6 ft. high and the fls., though fewer than those of W.
densiflora., are perhaps capable of greater size. Spikes
about 15-fld. B.M. 1072.

W. argiita, Hort. John Saul, 1893, is presumably a cntalogue
error, as no such name appears in Baker's latest monogr.aph.

W. M.
WATTLE. See Acacia.

WAX BEKEY. Symplioricarpus. W. Flower. See
noya. W. Palm, t'ousult Diplotliemium. W. Plant.
Soya carnosa. Waxwork, Celastrifs scandens.

WAYFARING TREE, riburmtm Lantana.

WEATHER PLANT, See Abnts.

WEEDS. It would have been a sorry thing for agri-
culture if there had been no weeds. They have made
us stir the soil, and stirring the soil is the foundation
of good farming. Even after we have learned that
crops are benefited by the stirring of the land, we are
likely to forget the lesson or to be neglectful of it un-
less the weeds constantly remind us of it. Necessity is

always the best schoolmaster; and of these necessities,
weeds are amongst the chief.

A weed is a plant that is not wanted. There are,
therefore, no species of weeds, for a plant that is a
weed in one place may not be in another. There are,

of course, species that are habitual weeds; but in their
wild state, where they do not intrude on cultivated
areas, they can scarcely be called weeds. The common
pigweed and the purslane are sometimes vegetables, in
which case potato plants would be weeds if they grew
among them.
The one way to destroy weeds is to practice good

farming. Judicious tillage should always keep weeds
down in cultivated lands. In idle lands weeds are likely
to be a serious uuisance. In sod lands they are also
likely to take the place of grass when for any reason the
grass begins to fail. The remedy for weeds in grass
lands, therefore, is to secure more grass. In order to
do so, it may be necessary to plow the land and reseed.
In some cases, however, it is only necessary to give the
land a light surface tillage, to add clean and quickly
available fertilizers and to sow more grass seed. This
is the fundamental remedy for weeds on lawns. If such
weeds are perennial, as dandelion and plantain, it is

advisable to pull them out; but in order to keep thera
out, a stiffer sod should be secured. The annual weeds
that come in the lawn the first year are usually de-
stroyed by frequent use of the lawn mower.
Foul lauds may usually be cleared of weeds by a

short and sharp system of rotation of ci-ops, combined
with good tillage in some of the crops of the series.

When the land for any reason is fallow,— as when it is

waiting for a crop, — surface tillage with harrows or
cultivators will serve to keep down the weeds and to
make the land clean for the coming crop. Often lands
that are perfectly clean in spring and early summer
become foul in the fall after the crops are removed.
Cleaning the land late in the season, therefore, may be
one of the most efficient means of ridding the land of
weeds. Coarse and rough stable manure, which is not
well rotted, may also be a conveyer of weed seed. The
seeds of weeds are sometimes carried in the seed with
which the land is sown, particularly in grass and grain
seeds.

It does not follow that weeds are always an evil, even
when they are abundant. In the fall a good covering of
weeds may serve as an efficient cover-crop for the
orchard. They are likely to entail some extra care the
next year in order to prevent them from gaining a
mastery, but this extra care benefits the orchard at the
same time. It is, of course, far better to sow the cover-
crop oneself, for then the orchardist secures what he
wants and of the proper quantity and at the right sea-

sou; but a winter cover of weeds is usually better than
bare earth.

From the above remarks it will be seen that weeds
are scarcely to be regarded as fundamental difficulties

in farming, but rather as incidents. In the most inten-

sive and careful farming the weeds bother the least.

There should be a careful oversight of all waste areas,

as roadsides and vacant lots. Experience has shown
that the greatest difficulty arises on commons and waste
land, not on farms.
Weeds are often troublesome in walks, particularly in

those made of gravel. If the walk were excavated two
feet deep and filled with stones, rubble or coal ashes,

weeds cannot secure a foothold. It is particularly im-
portant that gutters be not laid directly on the soil, else

they become weedy. There are various preparations
that can be applied to walks to kill the weeds, although,
of course, they also kill the grass edgings if carelessly

applied. Strong brine, applied hot, is one of the best
(1 lb. of salt to 1 gal. of water). There are also prepa-
rations of arsenic, vitriol, lime and sulfur.

L. H. B.

WEEPING TREES. Consult Trees.

WEIGELA. Referred to DierviUa.

WEST INDIA RATTLE BOX. Crotalaria rehisa.

WESTERN CENTAURY. Besperocluron.

WESTRiNGIA (J. C. Westring, physician and au-
thor). Labidlw. An Australian genus of 11 species of

shrubs with entire whorled leaves and solitary, 2-lipped,

white or purple-spotted flowers in the leaf-axils or rarely

in terminal heads. Calyx bell-shaped, 5-toothed; corolla

with a short tube and dilated throat: the upper lip flat

and broadly 2-lobed, the lower 3-lobed: fertile stamens
2: staminodia 2, short.

rosmarinifdrmis, Sm. Victorian Rosemary. A bushy
shrub with the l)ranches and under side of the leaves

silvery ^hite with appressed hairs : Ivs. in whorls of 4,
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oblong-lanceolate to linear, y^-l in. long;: fls. white,
axillary, almost sessile; calyx 'S lines long; corolla not
twice as long as the calyx. Sandy hills, near the -sea-

coast. Australia. — Offered in S. Calif.

F. W. Barclay.

WEST VIRGINIA HORTICULTURE (Pig. 2721), like

that ut most other states, had its beginning as a side

issue of the usual operations of the farm. In fact, even
to-day it is considered as a sort of complement to grain-
growing or stock-raising in most sections of the state.

In some localities where towns have sprung up as the
result of coal, oil or railroad operations, the demand for
vegetables and small fruits has been largely met by
local producers. The market-garden work, aside from
the growing of watermelons, peas and tomatoes, is such
as has been encouraged by the growth of the neighbor-
ing towns. Melon-growing, which has an extensive
acreage along the Ohio river bottom, is the only branch
of vegetable-gardening which seeks markets outside the
state. What has been said of vegetable-gardening ap-
plies equally well to small-fruit culture, but the tree

fruits— notably apples and peaches— fall under quite a
different category.
The apple industry in West Virginia is chiefly of two

characters and has two regions,— the low^er,and the north-
ern Ohio valley counties of the state. The former region
gives considerable attention to the production of eai'ly

apples for the northern markets. Several early harvest
varieties are grown. Yellow Transparent, Red Astrachan
and Pomme Royal predominating; these are followed
by Maiden Blush, Grimes Golden and Rome Beauty.
Because of the favorable climate in this region, the pro-
duction of this class of fruits has grown to be a profit-

able, although not a large industry. The northern Ohio
river valley counties, including what is known as the
^Northern PanVm^fiy-flYilf else. Ury sandy local!

qualities. It is one of the ten varieties included by
Taylor in his export list. This variety, placed in store

in October, can be moved from the cold room in Feb-
rnary, with little or no shrinkage from loss of moisture
and an equally small loss from decay. Ben Davis here,
as well as in Hancock county, forms a valuable second,
although the crop is better in the northern than in the
eastern counties. Among fall varieties for both sections
of the state none exceeds the Grimes Golden. This
apple, as well as the Willow Twig, is a native of the

/ith im-

ties, very rare.

Aster Schreberu

Another Aster of the Great-leaved group

mense pale green hairy root leaves, remarkable for the

broad square outline of the sinus (notch) at base of

leaves, from which it can be recognized at once. Flow-

er heads rather large, white. Grows in drier, sandier

soils than last, and unless the soil happens to be unusu-

ally rich is not very handsome. Occasionally m richer

soils I have found plants with flowers decidedly hand-

some, so believe it worthy of a trial. The root-leaves

densely cover the ground and are often a foot long, 5
or

6 inches wide.

as a result the ti'uit, ttie DuiK: or wnica goes soutu auu
west, has a reputation in the markets to which it finds
its way. This region along the upper Ohio is peculiar
also in possession of a variety suited to its climate
and to the practices of the growers. This is known as
the Willow Twig, an apple of good size, good appear-
ance and fair quality, a long keeper and a good cooker.
Willow Twig and Ben Davis yield the greater part of
the crop of this region, although among varieties of
minor importance the Rome Beauty and Bentley Sweet
are some of the best.
The varieties chiefly grown in the eastern counties

differ quite as much from those of the Hancock region
as do the varieties of New York. In the eastern coun-
ties York Imperial or Johnson Fine Winter is the va-
riety upon which most dependence is placed. It is not
only a sure cropper, but is a good market variety, pos-
sessing high color with good flavor and fair keeping

"^^^^^

< Commercial apple
areas.

Com'l. apple and
peach areas.

Suited to apples.

Peach districts.

'21. West Virginia, to illustrate the pomological reeions.

te. Another apple belt in which young orchards give
"h promise lies at the extreme southern border of
tate.

aches thrive in various sections of the state. In
c, hardly a locality is without its supply; but strange
ay, in many instances the trees are chance seedlings,
the quality of the fruit is correspondingly low. In
five counties bordering iipon the Potomac, however,
industry has grown to important commercial pro-
ions. The orchards under the control of the Alle-
ly Orchard Company aggregate nearly 150,000 trees,

des this there are numerous private enterprises
orchards ranging from 500 to 5,000 trees. The

.', successful orchards are situated upon the first

-',ce of the mountain, iisnally three to five miles
the Potomac, and at an elevation of from 900 to

feet above tide. The soil is gravelly in nature,
ting from the breaking down of shale and sandy
. The methods of the Orchard Company above
ioned mark a new era in the manner of handling
each crop. Instead of sending their product to
commission house to be again scattered over the
ry to the small towns, this company has a head
in the city of Cumberland, and from there, as a

lOuting point, peaches go direct to the dealers in

the small towns and cities, the commission of the mid-
dleman is saved, the retailer gets a fresh product direct

from the orchard, and the consumer is provided with a
better article.

In West Virginia, where lack of transportation is

often an obstacle, canneries are vald'able'as furnishing
a market for horticiiltural products. In the city of

Wheeling there are three extensive pickling and can-

ning factories where large quantities of cucumbers,
tomatoes and onions, as well as various fruits, are pre-

pared for winter consumption. In Martinsburg, in con-
nection with the cold storage house already mentioned,
a modern cannery of large capacity is operated, which
furnishes an annual market for the products of both
orchards and gardens. Besides these there are several
smaller concerns which confine their packing to one or

at most to two vegetables, tomatoes being the favorite.



1972 WATSONIA WESTRINGIA

3. Merl&na, Mill. TMs seems to be the dominant
species of the genus and hence the most variable and
the one most interesting to the plant-breeder. In its

widest sense it includes W. iridifolia, but for horti-

cultural purposes it will be convenient to consider the
latter a distinct species. W. Meriana is best restricted
to the commonest type at the Cape, which is a rose-fld.

species 3-4 ft. high, the stem usually branched, Ivs.

yi-H in. wide and the spikes 12-20-fld. This is the
plant figured in B.M. 418 as Antholyza Meriana. Gn.
17:230 is more typical in color. The white-fld. form,
which is rarer in nature, is treated under W. iridifolia.

Baker says that there are scarlet-fld. forms of this spe-
cies, but he gives them no name, and it is probable that
all such should be referred to W. angusta.

4. iridifdlia, Ker. This is treated by Baker as a va-
riety of W. Meriana characterized by broader Ivs. than
the type: lis. closer and more numerous, white or pink-
ish. For horticultural purposes it will be convenient to
treat it as a distinct species and restrict the name to
the pink or rose-colored type.

Var. O'Brieni, N. E. Br. ( W. alba. Hort. W. O'Brleni,
Mast. W. iridi folia, YSLV. alba,Win. Robinson. iV. Arder-
7iei, Hort. W. Meriana, var. alba, Hort.). White
Watsonia. a variety with pure white fls. discussed
above. Gn. 17:230; 43, p. 229; 51, p. 284. J.H. III.

29:219. G.C. III. 11:305; 19:143. A.G. 20:573.

5. densifldra, Baker, This very distinct and hand-
some rose-colored species more nearly resembles a
gladiolus than any other by reason of the density and reg-
ularity of its pyramidal inflorescence. Stems unbranched,
2-3 ft. high: spikes a foot long: fls. bright rosy red.
B.M. 6400. — There is a choice variety with pure white
fls. Var. £ilba, Hort., was introduced as early as 1891.

6. coccinea, Herb. This showy scarlet-fld. sp
differs from W. Meriana in its stem being shortei
unbranched, the spikes fewer-fld. and the styles a
longer. Stem 1 ft. high: spikes 4-6-fld. B.M. 119
Meriana variety).

7. hilmilis, Mill. This species has rose-red fl

parently the same size and color as W. densiflr

only 4-6 in a spike and the stem only a foot or eg

B.M. 631.—A variegated form figured in B.M..
W. roseo-alba has a spike of 8 flesh-colored tl.

broad bands and splashes of scarlet.

8. rdsea, Ker. Robust rose-colored species, g
4-6 ft. high and the fls., though fewer than those
densiflora , are perhaps capable of greater size,

about 15-fld. B.M. 1072.

W, arguta, Hort. John Saul, 1893. is presumably a c

error, as uo such uame appears iu Baker's latest men
\

WATTLE. See Acacia.

farming. Judicious tillage should always keep weeds
down in cultivated lauds. In idle lands weeds are likely
to be a serious nuisance. In sod lands they are also
likely to take the place of gi*ass when for any reason the
grass begins to fail. The remedy for weeds in grass
lands, therefore, is to secure more grass. In order to
do so, it may be necessary to plow the land and reseed.
In some cases, however, it is only necessary to give the
land a light surface tillage, to add clean and quickly
available fertilizers and to sow more grass seed. This
is the fundamental remedy for weeds on lawns. If such,
weeds are perennial, as dandelion and plantain, it is

advisable to pull them out; but in order to keep them
out, a stiffer sod should be secured. The annual weeds
that come iu the lawn the first year are usually de-
stroyed by frequent use of the lawn mower.
Foul lands may usually be cleared of weeds by a

short and sharp system of rotation of crops, combined
with good tillage in some of the crops of the series.

When the land for any reason is fallow, — as when it is

waiting for a crop,— surface tillage with harrows or
cultivators will serve to keep down the weeds and to
make the land clean for the coming crop. Often lands
that are perfectly clean in spring and early summer
become foul in the fall after the crops are removed.
Cleaning the land late in the season, therefore, may be
one of the most efficient means of ridding the land of
weeds. Coarse and rough stable manure, which is not
well rotted, may also be a conveyer of weed seed. The
seeds of weeds are sometimes carried in the seed with
which the land is sown, particularly in grass and grain
seeds.

It does not follow that weeds are always an evil, even
when they are abundant. In the fall a good covering of ^

weeds may serve as an efticient cover-crop for the
- -- -««v,<.i.ri Thev are likely to entail some extra care the

~-^T^ .ii^v fpnm araining a

KILLING TREE ROOTS IN SEWERS

gallons

uur last issue, we
these columns last year

20 lbs. common arsenic, 15
35 gallons cold water to be
boil till clear. "" " """"

4 parts water to i part
a rgin or at least after the

IS rninutes
;

water; boil
e then added; 40 lbs. caustic 'soda

,'

i-or use dilute with
stock solution and apply after
drives have been well sprinkled,"

''^rlr;'L*^*«;'--- i-'rMls"'"-
•»

be purchased

WAX BERRY. Symplioricarpus . W. Flow-!

Hoya. W. Palm. Consult Diplothemium. Vi-

Soya carnosa. Waxwork. Celastrus scandem

WAYFARING TREE. Viburnum Lantana

WEATHER PLANT. See Abms.

Ill quantity from wholesale
s should

was at the rate of -> cents De7Th"f
^"^^ '^'*

cent caustic sodn anrl ,7/ . ,
P " ^°^ 60 per

WEEDS. It would have been a sorry thins -

culture if there had been no weed.s. They have made
us stir the soil, and stirring the soil is the foundation
of good farming. Even after we have learned that
crops are benefited by the stirring of the land, we are
lilsely to forget the lesson or to be neglectful of it un-
less the weeds constantly remind us of it. Necessity is

always the best schoolmaster; and of these necessities,
weeds are amongst the chief.

A weed is a plant that is not wanted. There are,
therefore, no species of weeds, for a plant that is a
weed in one place may not be in another. There are,

of course, species that are habitual weeds; but in their
wild state, where they do not intrude on cultivated
areas, they can scarcely be called weeds. The common
pigweed and the purslane are sometimes vegetables, iu

which case potato plants would be weeds if they grew
among them.
The one way to destroy weeds is to practice good

WEIGELA. Referred to Diervilla.

WEST INDIA RATTLE BOX. Crotalaria retusa.

WESTERN CENTAURY. Resperochiron.

WESTRfNGIA (J. C. Westring, physician and au-

thor). Ldbiutw. An Australian genus of 11 species of

shrubs with entire whorled leaves and solitary, 2-lipped,

white or purple-spotted tlnwrrs in the leaf-axils or rarely

in terminal heads. Calyx bi'll-shaped, 5-toothed; corolla

with a short tube and dilated throat: the upper lip flat

and broadly 2-lobed, the lower 3-lobed: fertile stamens
2: staminodia 2, short.

rosmarinifdrmis, Sm. Victorian Rosemary. A bushy
shrub witli the branches and under side of the leaves

silvery \^hite with appressed hairs : Ivs. in whorls of 4,
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oblong-lanceolate to linear, J-^-1 in. long; fls. white,
axillary, almost sessile; calyx H lines long; corolla not
twice as long as the calyx. Sandy hills, near the sea-
coast. Australia. — Offered in S. Calif.

F. W. Barclay.

WEST VIRGINIA HORTICULTURE (Fig. 2721), like

that uf most other states, had its l)egiiining as a side
issue of the usual operations of the farm. In fact, even
to-day it is considered as a sort of complement to grain-
growing or stock-raising in most sections of the state.

In some localities where towns have sprung up as the
result of coal, oil or railroad operations, the demand for

vegetables and small frtiits has been largely met by
local producers. The market-garden work, aside from
the growing of watermelons, peas and tomatoes, is such
as has been encouraged by the growth of the neighbor-
ing towns. Melon-growing, wliich has an extensive
acreage along the Ohio river bottom, is the only branch
of vegetable-gardening which seeks markets outside the
state. What has been said of vegetable-gardening ap-
plies equally well to small-fruit culture, bnt the tree

fruits— notably apples and peaches— fall under quite a
different category.
The apple industry in West Virginia is chiefly of two

characters and has tworegions, — the lower, and the north-
ern Ohio valley counties of the state. The former region
gives considerable attention to the production of early
apples for the northern markets. Several early harvest
varieties are grown, Yellow Transparent, Red Astrachan
and Pomme Royal predominating; these are followed
by Maiden Blush, Grimes Golden and Rome Beauty.
Because of the favorable climate in this region, the pro-
duction of this class of fruits has grown to be a protit-

able, although not a large industry. The northern Ohio
river valley counties, including what is known as the
Northern Panhandle, and the counties in the eastern part
of the state, bordering on the Potomac, form the present
areas for the commercial growing of winter apples.
The Hancock county orchards (northern end of Pan-

handle) are unique in storage facilities. Here nearly
every grower with any considerable acreage (fifty or
more acres) is provided with a storage-house, so that in
seasons of greatest fruit production there is sufficient

capacity for storing the crop. Previous to the fall of 1896
all the houses were constructed of stone and provided
with ice chambers for maintaining artificial cold. In
189G one house was built of wood on the principle of
confined air between walls constructed of wood and
paper. In this house, which has been used two years,
no ice is carried, and good results have followed. These
houses are of various capacities, ranging from 2,500 up
to ;^5,000 barrels.
The plan most in vogue is to have the fruit removed

from the trees by expert pickers, placed in barrels in
the orchard, headed and then transferred immediately
to the storage-house. In general, the barrels are stored
in tiers on the side. They are left in this position until
shipping season arrives, which usually begins in March
or early April and extends well into May. Before ship-
ment each barrel is opened, the contents placed in a
sorter and the fruits carefully assorted and graded.
The barrels are stenciled with the grower's trade-mark
and with the grade of the fruit. Through a series of
years these practices have been strictly adhered to and
as a result the fruit, the bulk of which goes south and
west, has a reputation in the markets to which it finds
its way. This region along the upper Ohio is peculiar
also in possession of a variety suited to its climate
and to the practices of the growers. This is known as
the Willow Twig, an apple of good size, good appear-
ance and fair quality, a long keeper and a good cooker.
Willow Twig and Ben Davis yield the greater part of
the crop of this region, although among varieties of
minor importance the Rome Beauty and Bentley Sweet
are some of the best.
The varieties chiefly gro^^ii in the eastern counties

differ quite as much from those of the Hancock region
as do the varieties of New York. In the eastern coun-
ties York Imperial or Johnson Fine Winter is the va-
riety upon which most dependence is placed. It is not
only a sure cropper, but is a good market variety, pos-
sessing high color with good flavor and fair keeping

qualities. It is one of the ten varieties included by
Taylor in his export list. This variety, placed in store

in October, can be moved from the cold room in Feb-
ruary, with little or no shrinkage from loss of moisture
and an equally small loss from decay. Ben Davis here,

as well as in Hancock county, forms a valuable second,
although the crop is better in the northern than in the
eastern counties. Among fall varieties for both sections
of the state none exceeds the Grimes Golden. This
apple, as well as the Willow Twig, is a native of the

-;^^^

^»: Commercial apple
areas.

BS Com'l. apple and
peach areas,

lllll] Suited to apples.

fflJS Peach districts.

2721. West Virginia, to illustrate the pomoloeical regions.

state. Another apple belt in which young orchards give
much promise lies at the extreme southern border of
the state.

Peaches thrive in various sections of the state. In
fact, hardly a locality is without its supply; but strange
to say, in many instances the trees are chance seedlings,
and the quality of the fruit is correspondingly low. In
the five counties bordering iipon the Potomac, however,
the industry has grown to important commercial pro-
portions. The orchards under the control of the Alle-
gheny Orchard Company aggregate nearly 150,000 trees.

Besides this there are numerous private enterprises
with orchards ranging from 500 to 5,000 trees. The
most successful orchards are situated upon the first

terrace of the mountain, usually three to five miles
from the Potomac, and at an elevation of from 900 to
1,500 feet above tide. The soil is gravelly in nature,
resulting from the breaking down of shale and sandy
rocks. The methods of the Orchard Company above
mentioned mark a new era in the manner of handling
the peach crop. Instead of sending their product to

some commission house to be again scattered over the
country to the small towns, this company has a head
office in the city of Cumberland, and from there, as a
distributing point, peaches go direct to the dealers in

the small towns and cities, the commission of the mid-
dleman is saved, the retailer gets a fresh product direct

from the orchard, and the consumer is provided with a
better article.

In West Virginia, where lack of transportation is

often an obstacle, canneries are vali^able*as furnishing
a market for horticultural products. In the city of

Wheeling there are three extensive pickling and can-
ning factories where large quantities of cucumbers,
tomatoes and onions, as well as various fruits, are pre-

pared for winter consumption. In Martinsburg, in con-

nection with the cold storage house already mentioned,
a modern cannery of large capacity is operated, which
furnishes an annual market for the products of both
orchards and gardens. Besides these there are several
smaller concerns which confine their packing to one or
at most to two vegetables, tomatoes being the favorite.
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It becomes evident that a state with the limited terri-

tory of West Virginia must have some other compensat-
ing feature to render it capable of such varied products.

A glance at its geographical location, at the varied alti-

tudes and exposures, is sufficient to account for the va-

riety of climate. Persimmons, papaws and watermelons
thrive on the lowland, cranberries on the mountain
glades, and in the higher altitudes the huckleberry finds

a congenial home. Huckleberries are annually gathered

in great quantities both for domestic uses and for ship-

ment. Certain local areas are expressly adapted to the

cultivation of sweet cherries, others to pears of the

better sorts, and nearly every corner of the state fur-

nishes ideal conditions for the blackberry and dewberry
— the Lucretia dewberry being a native.

The mountainous character of the state has been a

barrier to cheap railroad construction, and as a result

facilities for moving perishable products are not good,
and to-day lack of railroad facilities is the greatest

check to commercial horticulture. l C. Corbett.

VTHAHOO or WINGED ELM is Ulmus alata.

WHEAT. See Triiicum.

WHEAT, INDIA. Fagopyrum Tataricum.

WHIN. See Ulex.

WHIPPLEA (Lieut, [afterward General] A. W.
Whipple, commander of the Pacific Railroad Expedi-
tion from the Mississippi to Los Angeles in 185.'i-,o4).

SaxifragAcew. A genus of one species, a trailing sub-

shrub with clusters of small white flp. which soon be-

come greenish. The clusters have 4-9 lis. and the petals

are a little more than a twelfth of an inch long. The
plant blooms in March and April and is native to woods
in the Coast R.anges of Calif. W. modesta, Torr., was
offered in the East for western collectors in 1881. but
the plant is horticulturally unknown. It is fully de-

scribed in Bot. Calif, and in Jepson's Flora of Western
Middle California.

WHITANIA. Catalogue error for Withania.

WHITE ALDEB. Sometimes applied in America to

Clethra ahiifollii. White-and-Blue Flower is Ciiphea
Ijlavea. White Cedar. Chumcecyparis sphceroidea. See
also Thuya. W. Cup. Nierembergia rividaris. W.
Hellebore. Veratrutii . W. Thorn. Craf<vgt(.<:. Whiteweed.
Cliry>"t}>thfrnifn) Linicanthemiim. Whitewood. Tulip-

tree and Linden {Liriodendron, Tilia).

WHITFIfiLDIA (after Thomas Whitfield, intrepid
naturalist who made several explorations into tropical

western Africa and brought back many choice plants).

Acanthaceiv. A genus of 2 species of tropical African
herbs, one with white, the other with brick-red flowers.

The latter is a bushy evergreen plant with numerous
branches terminated by racemes of about 8 dull red fls.

each an inch long. The calyx and corolla and often the
large bracts are all colored alike. This species has been
considered a desirable stove plant, and the first speci-

men known to cultivation bloomed from October to

March. It is, however, practically unknown in Amer-
ica. It has been catalogued in the American trade, but
seems to be little known.
Generic characters : calyx .^-parted; segments colored,

oblong or lanceolate; coi-olla-tuhe swelled almost from
the base, or slender and cylindrical below and abruptly
inflexed above, widening into a bell -shaped throat;

lobes 5, ovate or oblong-lanceolate ; stamens 4, didyna-
mous.

lateritia, Hook. Tender, evergreen, red-fld. subshmb
about 3 ft. high: Ivs. opposite, entire, ovate or oblong
ovate, wavy: corolla between bell- and funnel-shaped.
Western Trop. Afr. B.M. 4155. F.S. 1:36. W. M.

WHITLAVIA. See PliaceHa.

WHITLOW GRASS. Draia.

WHITLOW-WORT. See Paronychia.

WHORTLEBERRY. See Vaceinium.

WIDDRINGTONIA (Capt. Widdrington, formerly
Cook, who traveled in Spain). Coniferoe. W. Whytei,
M. Wood, is a coniferous tree from southeastern Africa,
probably not hardy N. It grows at an altitude of
5,000 to 7,000 ft. on Mt. Milauji in Nyassaland and is

known as the Milanji Cypress or Cedar. Seedlings of it

were first cultivated in 1894 at Kew, and plants have
recently been oilered in Calif. According to Davy, it is

proving to be quite hardy near San Francisco. The
wood is dull reddish white, strongly aromatic, and locally

used for furniture and for doors and windows. The tree
attains a maximum height of 140 ft., with a girth of

514 ft. at a point 6 ft. above the ground, the trunk being
clear for 90 ft. The species has glaucous, linear, juniper-
like foliage and a cone smaller than a chestnut and longer
than broad. Widdringtonia is considered by Bentham
and Hooker as a subgenus of Callitris. Franceschi, how-
ever, reports that it has proved quite delicate to raise
in S. Calif.

WIGANDIA (Johannes Wigand, Pomeranian bishop;
wrote on plants in 1590). HydrophyJl&cem. About 7
species of tall, coarse perennial herbs or subshrubs
native to mountainous regions from Mexico to the
Argentine Republic. The fls. are 5-lobed, mostly violet,

1-13^ in. across and borne to the number of 30 or more
in lax, terminal, cymose panicles. Wigandias are chiefly
valued as foliage plants for subtropical bedding, because
of tlieir very showy character. Their leaves are cov-
ered with stinging hairs, similar to nettles. Many large
specimens may be seen in California, but the plants
are considered to be rather coarse and straggling.

2722. Wigandia Caracasana (X %).

They are generally raised from seed every year, the

seed being started indoors as early as January. The
plants attain a height of 6-10 ft. in a single season.

They are unsatisfactory greenhouse plants, as they do
not grow vigorously indoors. The roots may be kept
over winter in a frostless place and stock may be se-

cured in spring by cuttings.

Wigandias have large, alternate, wrinkled Ivs. with
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doubly crenate margins and lax, .terminal, cj'mose pani-

cles, tlie branches of wliich are 1-sided spikt^s or ra-

cemes: calyx - segments linear; corolla broadly bell-

shaped,with a short tube and 5 spreading lobes; stamens
5, usually exserted: styles 2, distinct at base: capsule
2-valved: seeds small and numerous, pitted-wrinkled.

The species of Wigandia are endlessly confused in

current reference books, as well as in the trade, and
Index Kewensis reflects the general perplexity. The
following account is based upon Andre's revision of the
genus in R.H. 1801:371, with an important change in

the name of one species which requires a somewhat
tedious explanation. In respect to W. urens, Andr^
follows the previous revision by Choisy in DC. Prod.
10:184. The name Wif/andia urens was first used by
Kunth, who applied it to a Mexican plant. Before this,

however, another plant of the same family but a native
of Peru had been called Hydrolea urens. Now when
Choisy came to monograph the whole family he trans-

ferred Hydrolea urens to the genus Wigandia and called

It Wigandia urens, Choisy. He, therefore, had to in-

vent a new name for the Mexican plant, and this he
called Wigandia Kunthii. Choisy's action would be
approved by the radical school of American botanists,

but not by the international rules of nomenclature
known as the Paris Code of 1867. Hence it is necessary
to give the Periivian plant a new name, and it is here
called W. Pe^-uviana. The "common" or English names
suggested below may be convenient in explaining the
difficulties of the genus. (Kunth=HBK.

)

A. Color of fls. lilac or violet.

B. Spikes 1-sided hut ^-ranked, tlie

fls. pointing in two directions.
c. Plant with rusty liairs macrophylla

cc. Plant without rusty liairs Peruviana
BB. Spikes 1-sided hut not f-ranked^

the fls. all pointing in one direc-

tion.

c. Capsule densely hairy urens
cc. Capsule slightly hoary -pubes-

cent Caracasana
AA. Color of fls. ivine-red Vig"ieri

macrophylla, Cham. & Schlecht. Large-leaved
Wigandia. Tender Mexican perennial plant, attaining
a height of 6 ft. or more in a season when treated as a
subtropical bedding plant : plant covered with two
kinds of hairs, long white, stiff, spreading, prickly ones
and short rusty hairs: only the lower surface of Ivs.

covered with a thick, white felt : spikes 1-sided, 2-

ranked: fls. violet, with a white tube. R.H. 1861:371.—
The above is Andre's conception of the species, but
some writers would make it a variety of W, urens,
Kunth. The Ivs. attain nearly 3 ft. in length under per-
fect conditions. Lvs. oval-elliptic, base more or less
heart-shaped.

Peruviana ( W. ifrens, Choisy, not Kunth.). Peruvian
Wigandia. Tender Peruvian subshrub, distinguished
by the absence of rusty hairs and by the 2-ranked spikes
of violet flowers. Very hispid with long, stiff, spread-
ing hairs: lvs. o-G in. long in their native place, ovate-
cordate, covered with a white felt below. R.H. 1867, p.
470 (same as N. 4:208; doubtful).

ilrens, Kunth, not Choisy (W. Kunthii, Choisy).
Mexican Wigandia. Tender Mexican subshrub, distin-
guished by its 1-sided but not 2-ranked spikes of violet
fls, and densely hairy capsule. Very hispid: lvs. ovate-
cordate, pilose on both sides, rusty hairy above.

Caracasana, Kunth. Venezuelan Wigandia. Pig.
2722. Tender Venezuelan subshrub, distinguished by
its 1-sided but not 2-ranked spikes which are revolute
at the apex and by the capsule which is merely hoary-
pubescent. Hairy: lvs. elliptic-cordate, hairy on both
sides, rustv-hairy above: fls. pale violet or lilac. B.M.
4575 (adapted in Fig. 2722). B.R. 23:1966. F.S. 8:755
(page 17). Gn. 4, p. 503; 8, p. 198. R.H. 1859. p. 653.

(The first three pictures are authentic —The lvs. are
longer and more acute than those of W, urens. It

is probable that the plants cult, under this name are
really W. maeropJiylla. Andr^ found it so in 1861, and
the trade is conservative about changing names.

Vigi^ri, Carr. Imperfectly described species of un-
known nativity. Carri<!;re merely said it was a silvery
plant instead of somber and glutinous "like W. Cara-
casana " (by which he perhaps meant W. macrophylla),
Nicholson says the lis. are lilac-blue, passing through
vinous red to fawn-color before fading. In the Ameri-
can trade the red color of the fls. is considered distinc-
tive. N. 4:209. -^^ ]yj^

WIKSTRCEMIA (after a^Swedish botanist). Thyme-
Icedcea'. W. pauci flora is offered b}' importers of Japa-
nese plants. "From its bark the celebrated Japanese
copying paper is made." Wikstroemia is a genus of
about 20 species of trees or shrubs native to tropical
and eastern Asia, Australia and the Pacific islands.
LiVS. opposite, rarely alternate: fls. hermaphrodite, in
terminal racemes or spikes; perianth-tube long; lobes
4, spreading; stamens 8, in 2 series; filaments short;
disc of 1^ scales: ovary villous, 1-loculed; style short;
stigma large, globose: fr. fleshy and naked or more or
less included in the base of the perianth.

can^scens, Meissn. {W. paucifIdra, Franch. & Sav.).
Small shrub, 1-3 ft. high: lvs. 1-3 in. long, thin, alter-

nate and opposite, oblong-lanceolate: perianth 3-4 lines
long: fr. silky. Himalayas, "Ceylon, China.

WILDER, MARSHALL PINCKNEY (Plate XLI),
distinguished amateur pomologist and patron of horti-
culture, died at his home near Boston, Dec. 16, 18S6, in
his eighty-ninth year. He was born at Rindge, N. H.,
Sept. 22, 1798. His inherited love of country life soon
showed itself, and at the age of sixteen he chose farm
work in preference to a college course. At twenty-seven
he moved to Boston, where he was long known as a pros-
perous merchant and president of many societies and
institutions. His active interest in horticulture may be
dated from 1832,when he yjurchased a suburban home at
Dorchester, where he lived for more than half a cen- -

tury. His pear orchard at one time contained 2,500
trees, representing 800 varieties. During his life he
tested 1,200 kinds of pears and in 1873 he exhibited 404
varieties. He produced several new pears. In 1844 he
introduced the Anjou. He imported many fruits and
flowers new to America, and from 1833 to the end of his
life he was constantly contributing to the society exhibi-
tions the products of his garden. He carried a camel's
hair brush in his pocket and was always hybridizing
plants.

He delighted in floriculture, and his camellia collec-

tion, comprising at one time 300 varieties, was the best
in America. He raised many new kinds of camellias,
though he lost 500 seedlings by fire. His Camellia
Wilderi he sold to florists for $1,000. He also had a
notable collection of azaleas. As early as 1834 he pro-
duced a double California poppy. Among the many
floral novelties which he was first to import, cultivate
or exhibit in America were DiervilUi rosea (1851),
hardy kinds of Azalea mollis (1874), Cissus discolor
(1854), ''the harbinger of the infinite variety of orna-
mental-leaved plants now so generally cultivated and
admired," Clematis ccerulea, var. grandiflora (1841),
Liliuni lancifolium, var. alhum, the first of Japanese
lilies, Gladiolus florihundus (1836), and Oncidium
flexnosum (1837), a plant of which bore ninety-seven
fully expanded flowers and was the first orchid reported
at any American exhibition. The Marshall P. Wilder
rose makes his name familiar to a later generation.
Wilder's greatest services to horticulture were in-

timately connected with the Massachusetts Horticultural
Society and the American Pomologica] Society. Of the
former he was a member for fifty-six years, and presi-

dent from 1841 to 1848. He was one of the founders of
the American Pomological Society, and with the excep-
tion of a single term was its president from its organi-
zation in 1848 until his death in 1886.

Wilder was an organizer. He is counted one of the
founders of the Massachusetts Board of Agriculture
and of the Massachusetts Agricultural College, and of
the United States Agricultural Society (1852). He was
president of the last from its foundation until 1857. and
from 1868 until his death he was president of the New
England Historic Genealogical Society. At twenty-six
he was a colonel, and in 1857, after declining the nomi-
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nation four times, he was elected commander of the
Ancient and Honorable Artillery Company. He was a
trustee of the Massachusetts Institute of Technology.
At one time he was president of the state senate.
In masonry he held all degrees, including the thirty-

third. It is said that when Wilder was 27 there were
no horticultural societies in America, and that he lived

to see more than loOO societies devoted to horticulture
and kindred subjects.

In 1883 Marshall P. Wilder urged upon the American
Pomological Society the necessity of a reform in the
nomenclature of fruits. He took an active part in the
great work that followed.
Wilder's personality was most engaging, being char-

cultural Society $1,000, to encourage the production of
new American varieties of pears and grapes. Wikler
wrote no book, but his occasional contributions and
presidential addresses make a notable body of writings
when gathered together into the bound volume presented
by him to the library of the Massacliusctts Horticultural
Society. "The Proceeding.s at a Bauqut^t given by his
Friends to the Hon. Marshall Pinckney Wilder * * *
to Commemorate the Completion of his Eighty-fifth
Year," is a stately memorial of 116 pages published in
1883. The best account of him seems to be that by the
secretary (Robert Manning) of the society, in Trans.
Mass. Hort. Soc. 1887: 20-39, from which the present
article has been chiefly compiled. s^^ jj^

2723. A Wild Garden.

acterized by geniality, dignity, tact and conservatism.
Horticulturists remember witb what graciousness be
met and recognized the younger men of merit at the
meetings of the American Pomological Society. He was
by nature a peacemaker, and in the early days when
the conflicting interests of the Massachusetts Horticul-
tural Society and the Mount Auburn Cemetery required
separation, he was an important factor in solving the
complicated and delicate problem. The settlement of
this difficulty laid the foimdations of the unparalleled
wealth of the Massachusetts Horticultural Society.
Wilder was a man of habit. Until he retired from busi-
ness it was his life-long practice to rise early, devote
the morning to books, garden and orchard, the middle
of the day to business and the evening to family and
study. He was married three times and had fourteen
children, only five of whom survived him. He was
sitting in his chair at home and engaged in conversation
when death came to him instantly.
The portrait of him in Plate XLI was considered

by Mr. Wilder to be his best likeness. At his death
he left the American Pomological Society $1,000 for
Wilder Medals for objects of special merit and $4,000
for general purposes. He left the Massachusetts Horti-

WILD GARDEN. Figs. 2723-28. Wild gardening is

that form of floriculture which is concerned with plant-

ing in a nature-iike manner colonies of hardy plants that

require a minimum of care. A wild garden is not to be
thought of as a garden run wild, nor should it be con-

fused with the promiscuous sowing of flower seeds. "No
form of gardening," says Wm. A. Stiles, "gives greater
and more lasting pleasure than that which aims to nat-

uralize wild or garden plants in positions where they
will appear to be growing naturally and without the in-

tervention of the gardener's art." A wild garden should
be so planted and tended as to give "that appearance of

untamed luxuriance, of careless and unstudied grace
which suggests perfect freedom."
Both the idea and the name of wild gardening origi-

nated in the early seventies with William Robinson, of

London, first editor of " The Garden " and author of many
important books on floriculture. The idea came as a
reaction against formal gardeniug in general and par-

ticularly the extravagant use of tender bedding plants

to the exclusion of hardy herbs of less gaudy cliarac-

ter and of simpler and less expensive cultivation. The
idea spread rapidly in England and is steadily gaining
in America. It appeals to the wealthy amateur with
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plenty of kind and to all persons who dengrht in making
nature-like pictures witli the h<'lp ol' plants. It may
also be in keeping in many small and humble areas. -^
The plants in a wild garden require less care than those -^''^,-^~

cultivated according to any other system. The main ^

"

work is that of establishing the plants. If they are the
right kind they will soon become colonies. All that re-

mains to do is to remove brambles, thistles and other
uncomfortable weeds and occasionally check the exuber-
ance of the too vigorous species. On the other hand,
w^ild gardening demands the highest intelligence and
taste, close sympathy with nature, and that rare and
precious quality— enjoyment of common and every-day
things.
There is no finer feature of autumn landscape in

America (so far as herbaceous growth is concerned)
than the roadside asters and goldenrods. Yet when
William Robinson conceived the idea of wild gardening,
these lovely flowers were banished from the English
hardy borders. In such an environment they waxed too
strong and crowded out many slender-habited plants
of delicate beauty. It seemed a pity to exclude these
American plants from English estates. The important
question was to find a proper environment for them.
In the wild garden such plants require less care than
in the hardy border, and they present nature-like
effects, and are in place.

Asters and goldenrods are only two examples of the
class of plants for which the wild garden was created.
There are literally thousands of hardy plants from all

over the world that will take care of themselves when
once established in wild gardens. Many of these plants
are unfit for intensive cultivation. They will never be-
come general garden favorites. Some of them crowd
out weaker-growing plants. Many of them have their
"dramatic moment " and then lapse into the common-
place or unsightly. Others are too tall or rank or coarse
or weedy for conspicuous and orderly positions. Again,
many plants are insignificant as individuals but very
effective in masses. There are hundreds of interesting
plants that fail when measured by the conventional
standards. Their foliage may be ill-smelling, sticky or
prickly, but usuallv their flowers are too small or their

'^^

2725. Sacaline naturalized in a wild garden.

This hardy herb grows 8 to 10 feet high iu a single season.

: enough. The garden gate is

<^i^'>'

2724. Silphium perfoHatum.
Allied to the Compass Plant. Both are tall herbs, excellent for wild gardens,

season of bloom not long
locked against them all.

Among our common native plants that revel in the
wild garden are yarrow, Joe-Pye-weed, milkweed,
rudbeckias, compass plants, sunflowers and a host
of other perennial yellow-flowered composites. Bounc-
ing Bet, bed-straw, evening primrose, St. John's-
wort, lupines, button snakeroot, certain lilies, Oswego
tea, orange hawkweed, asters, bngbane, goldenrods. All
such plants tend to improve wonderfully when the strug-
gle for existence is somewhat eased for them. Nor does
this list exclude such treasures as the forget-me-nots,
cardinal-flowers, blue flags, water lilies, pitcher plants
and other marsh and aquatic stibjeots which properly

belong to the moist or bog garden,
though that is merely a department
of the wild garden. Then there are
the vines; and what w^onders can be
accomplished in a wild garden with
wald grape, clematis, Virginia
creeper, perennial pea, trumpet
creeper and bitter-sweet ! Think,
too, of all the spring flowers and
delicate woodsy things,— anemones,
columbines, moss pink, Jack-in-the-
pulpit, bloodroot.hepatica, Solomon's
seal, dutchnian's breeches, ferns,

trilliums and violets ! Evidently
there is snfEicient material for a wild
garden composed exclusively of
American plants, and naturally such
material is least expensive. But the
wild garden spirit is essentially cos-
mopolitan. Many of the exotics can
be raised from seed, for it is not
necessary that all the subjects be
perennial. Some of the exotic mul-
leins, for example, are bold and
striking plants; nearly all of tliem

are biennial, but they resow them-
selves. Finally there is a vast num-
ber of rare plants that are dear to

the heart of the collector, but their

names mean nothing to the ttniniti-

ated. The native shrubs and trees

may also have their places in the
wild garden.
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While the wild garden was created to make a place
for plants outside the garden proper, it does not ex-

clude the garden favorites. For example, an individual
larkspur, foxglove or harebell in rich garden soil often
grows so tall and slender as to require staking, and
stakes are always objectionable. In the wild garden a
lusty colony of any of these species may be self-support-
ing. All the leadiug border favorites can be used in

the wild garden— peony, poppy, phlox, larkspur, iris,

columbine and the rest. The tall-growing plants that

are used in the back row of borders are nearlv all suit-

borders, preferably well towards the rear of the place.
However, there are degrees of wild gardening, and it is

often in place against the rear buildings or even against
the rear of the house. Pigs. 2723, 2728.
Everyone who desires a wild garden should own a

copy of that charming book "The Wild Garden," by
Wm. Robinson. The latest edition, illustrated by Alfred
Parsons, is the most desirable. The wild garden
should not be confined to "wild" things, but may well
include manj' exotics. In this way the wild garden be-
comes something more than an epitome of the local

flora; and there is practically no limit to its in-
terest and development. ^^ jj^

2726. Jerusalem Artichoke, one of the perennial sunflowers.

A nuisance in cultivated ground, but often useful in the
wild garden.

able for wild gardens, — Polygonum SacJialinense (Fi^.
2725), Bocconia cordata, Cimicifnga raceviosa, Hera-
cleum, Arundo (Fig. 2727), Rheum, hollyhocks, sil-

phiums (Fig. 272'4) and perennial sunflowers (Fig. 2726).
There are only three tests which a candidate for the
wild garden must pass, — hardiness, vigor and interest,
for of course every cultivated plant should have some-
thing to make it worth M^hile.

To the many amateurs who wish to cultivate a few
colonies of flowers in a small space, the naturalizing of
free-growing hardy things is especially attractive. Give
the wild flowers a bed by themselves. Avoid mixing
cultivated and wild plants in the same border, for the
hand of the stranger may "weed out" the wild things in
favor of the others.
The place of the wild garden is somewhere near the

WILD ALLSPICE. See Benzoin. W. Balsam-
Apple or Wild Cucumber. BclihwcysHs lobata.
W. Ginger. Asarum. W. Hyacinth, in England
SciUa nutans; in America, Oamassia Fraseri,
W. Indigo, Baptisia thictoria, Ipomo^a pandu-
rata.

WILLOW. See SaJix.

WILLOW, DESERT or FLOWEKING. See
Chilopsis.

WILLOW HEKB. EpllohUim.

WILLOW, VIRGINIAN. Itta Virginica.

WIND-BREAKS, in horticultural usage, are
plantations of trees or other plants designed to
check the force of the wind or to deflect it to
other directions. Wind-breaks are often of the
greatest use, and at other times they are detri-
mental. In regions of very strong prevailing
winds, they may be necessary in order to pre-
vent positive injury to the plants. This is true
along seashores. In the dry interior regions,
wind-breaks are often useful, also, to check the
force of dry winds that would take the moisture
from the land. In other cases, they are employed
for the purpose of sheltering the homestead in

order to make it more comfortable for human
occupancy: stich wind-breaks are usually known
under the name of shelter-belts.

Whether wind-breaks shall be used for orchard
plantations, depends wholly on circumstances. In
regions of very strong prevailing winds, as near
large bodies of water or on the plains, such breaks
are usually necessary on the windward side of
the orchard. However, if the prevailing winds
are habitually warmer than the local tempera-
ture, the winds should not be stopped or wholly
deflected, but they should be allowed to pass
through the windbreak with diminished power in
order that, while their force may be checked, they
may still prevent too low temperature. In re-

gions that are very liable to late spring and early
fall frosts, a tight wind-break is usually a disad-
vantage, since it tends to confine the air— to make

it still— and thereby to increase the danger of light
frosts. If windbreaks are employed in such instances,
it is best to have them somewhat open so that atmos-
pheric drainage may not be checked. In most regions,
the greatest value of the windbreak for orchard plan-
tations is to protect from the mechanical injuries that
result from high winds and to enable workmen to pursue
their labors with greater ease. The lessening of wind-
fall fruit is often sufficient reason for the establish-
ment of a windbreak. Usually very cold and very dry
winds should be turned from the orchard; very strong
winds should be checked ; temperate winds should
nearly always be allowed to pass through the orchard,
if their velocity is not too great; care must be taken to

allow of adequate atmosyiheric drainage.
Wind-breaks for orchards require much land, and

crops near them are likely to suffer for lack of food and
moisture, and also from shade. In small places, there-
fore, itmay be impossibleto establish large wind-breaks.
It is well to plant the wind-break at some distance from
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the last row of orchard trees, if possible. It is usually
best to use Dative trees for the wind-break, since they
are hardy and well adapted to the partlcuhir climate.
Wind-breaks often harbor injurious insects and fuup:i,

and care must be takeu that species of trees liable to

these difficulties be not used. In the northeastern
states, for example, it would be had practice to plant
the wild cherry tree, since it is so much infested with
the tent caterpillar. In some cases, very low wind-
breaks may be as desirable as high ones. This is true
in the open farming lands in the dry regions, since it

may be necessary only to check the force of the wind
near the surface of the ground. Wind-breaks only two
or three feet high, placed at intervals, may have this

effect. Fence-rows sometimes act as efficient wind-
breaks. Along the sea-coast, gardeners often plant low
hedges for the purpose of protecting the surface of
the garden. Along the Atlantic coast, the California
privet is considerably used. This is l,itfusfrtim ovali-
foliiim, a Japanese plant. In parts of California, one of
the mallow tribe [Lavaiera assurgentiflora, Fig. 2730)
is used for this purpose. Farms in the open windy
country may be efficiently protected by belts of wood-
land, or if the country is wholly cleared, rows of trees
may be established at intervals of a quarter or half
mile across the direction of the prevailing winds.
Fig. 2729. L. H. B.

Wind-breaks in Middle California.—The most common
wind-break seen in nnd<lle California is composed of
a tall thick hedge of Monterey Cypvess (Cupress us
tnacrocarpa), either clipped close or allowed to grow
naturally; it withstands heavy winds better than almost
any other heavy-foliaged tree and is rapid in its growth.
The Osage orange was at one time somewhat exten-
sively planted as a wind-break, but is now rarely met
with.
The Italians and Chinese, who have almost complete

control of the truck-gardening industry in and around
San Francisco, make extensive use of a Californian
tree-mallow, Lavatera assurgentiflora , Fig. 2730— as a
wind-break and protection from the drift-sand, which is

such a prominent feature of the outskirts of the city.

This plant is indigenous to some of the islands off the

coast of southern California and, probably, was intro-

duced into the San Francisco peninsula by the Mission
Fathers, as the pioneei's of 1851 and '52 report that itwaa

2727. The Giant Reed—Arundo Donax.

A tall plant of striking habit sxiitable for wild gardens and
borders.

then growing spontaneously and in great abundance on
the sand dunes where the city now stands. This Lava-
tera proves to be well adapted to the peculiar conditions
under which it is cultivated; it stands long seasons of

2728. A small wild garden at the rear of a building.
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drou^lit and heavy winds, bears close trimming, makes
a rapid and dense growth, and continues in bloom
almost throughout the year.
When larger wind-breaks are required, to resist the

force of heavy and steady winds sweeping over the

WINTER PROTECTION

WINDMILL FINGER GRASS. See CliloHs.

WINDOW GARDENING. See House Plants

WINEBERRY. Biibus pkmnicolasius

.
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2729. Wind-breaks running across the direction of the prevailing winds.

interior plains through mountain passes, the manna
gum, Jblucaiijptus viminalis, is used with advantage;
this species suffers much less from strong wind than
the more tender blue gum, Eucalyptus Globulus, which
is used for the same purpose in the more equable
climate of the Coast Range hills. Both the red gum.
Eucalyptus rostrata, and the Lombardy poplar, Populus
nigra, var. Italica, are used in the vineyard region near
Fresno, to check the force of the periodic north-winds.
Aruiulo Donax is also frequently grown around vine-
yards, particularly in the immediate vicinity of water.
The olive, European walnut, flg and almond are fre-
quently planted for the outside row of an orchard of
deciduous fruit trees, to act as a partial wind-break.
Arundo Donax makes a charming shelter-hedge for

a suburban garden, being light and graceful in appear-
ance and not too exclusive, while answering all neces-
sary purposes by providing a certain amount of privacy.

Joseph Burtt Davy.

WINDFLOWER. Anemnne.

WINTER ACONITE. Eranthis hyemaUs.

WINTER BERRY. Ilex verticillata.

WINTER CHERRY. Physalis Alkekengi.

WINTER CRESS. Barbarea.

WINTER GARDEN. In England, a very large glass
structure suited for trees and plants that are not quite
hardy and require only a small amount of artificial heat
in winter. Winter gardens are especially adapted to
strong-growing plants from Australia and" the Cape, as
acacias and arauearias. Himalayan rhododendrons, ca-
mellias and the hardier palms and tree ferns are also
favorite subjects. The term "winter garden" is practi-
cally Tinkiiown in America. The word is sometimes used
as synonymous with glass-house or conservatory.

WINTERGREEN. Gaultlierla and Pyrola.

WINTERGREEN, FLOWERING.
folia.

Poll/gala paiici-

2730. Lavatera assurgentiilora, a native plant much used
for low wind-breaks in California.

WINTER PROTECTION, or preparing plants to with-
stand the winter (Figs. 2731-2742). All plants are usu-
ally hardy in their own habitat, but many become tender
when removed to a colder climate, requiring artificial pro-
tection. A permanent covering of snow furnishes Ideal
protection, but unfortunately our American winters are
very changeable. Continued, steady cold Is seldom In-
jurious, but the alternate freezing and thawing towards
spring are often fatal, the damage varying according as
the situation is wet or dry and the soil light or heavy.
For example, shallow-rooted plants, as JUobelia cardi-
nalis, will often be thrown out of the ground In clayey
soil. Such damage may be prevented by placing sods
over the plants. Gaillardias will winter safelj' In light,

well-drained soils with ordinary protection, but perish
if wet and heavy. The remarks in this paper are meant
to apply in the vicinity of Chicago.
Winter covering intercepts the .sun's rays and retards

premature activity. It is as essential "to keep in the
cold " during temporary warm spells as It Is to retard ex-

cessive depth of frost. More damage Is generally done
in Febrtiary and March than earlier. Roses and other
shrubs may be prepared for the winter any time from
the last half of November until well into December,
but anything of an herbaceous nature may be covered
much earlier. Where field mice are troublesome it Is

well to defer covering until after a good freeze, so that
these nlbblers may seek other winter quarters. Rabbits
are fond of the Japan quince, Spircea Van Houttei,
Euonymns alattis and some others, and often damage
newly planted material the first winter. When the
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branches are beyond tbeir reach, protect the trunk with
straw, tar paper or burlaps, which will also prevent
sun -blistering. If the shrubs are in groups or low-
branched, run wire netting around theiu. Fall-planted
material should be better protected against frost than
established plants of the same species. AIJ the Japa-
nese flowering forms of the plum, peach and cherry
tribes should have their roots mulched four or more
inches deep. The fatal damage in the winter of 161)8-99

was at the roots, not overhead. Figs. 2731, 2732 show
protection by means of straw and boughs; 2733-35, pro-
tection inside of boxes, barrels and wire uetting.

Plants with evergreen foliage, like Henchera sanrjni-

nea, are safer with a covering that will not mat down
and rot the foliage or injure the crown. The danger is

in open, wet seasons. Forest leaves are excellent for

winter covering, provided they do not mat down. Oak
leaves are good, but those of elm, maple and other
trees that shed their foliage early are soft and mat too

much. Leaves may be held in place by evergreen boughs,
brush, or tops of bushy perennials like our native as-

ters, or coarse strawy material. When leaves are used
in barrels or boxes, the top of the package should be
water-tight, and the leaves dry when put in. This pre-
caution is not essential in all cases, but it is a safe rule
to follow. Tar paper is comparatively cheap and comes
handy in many phases of winter covering. Gather the
leaves when they are dry, and store under shelter until
wanted. Save vines like those of Clematis pavicuJaf

a

and pole limas ; they are good for covering climbing
roses that are almost hardy. These keep off the bright
sun when the plants are in a semi-frozen condition,

place an old wooden shutter or anything to shed rain,

placing leaves or manure over those that remain.
Where permanent wind-breaks, such as plantations of

2731. Straw^ overcoats for roses.

shield them from the drying winds, and retard prema-
ture starting of the flower-buds. Forsythia suspensa
trained as a climber on a south wall is benefited by
such covering, or by burlaps, as its sheltered position
induces activity too early and its flowering buds become
a victim to late frosts. Any rhizomatous iris, such as
the German iris, should be planted where surface drain-
age is ample, and in the case of young plants, or those
recently divided, not covered with heavy manure, or
they are likely to decay in wet weather. Cover such
plants with light material. Old established plants
seldom need protection. Pifrethrum rosenm requires
similar conditions and treatment. All lilies except the
hardiest, such as L. iigrinutn, elegans. Canadensis,
superhum, PliiJadelpliicum, speciosunij temdfolium,
etc., are best covered by a mound of ashes— wood or
coal— which retains an even temperatiire. The other
lilies may be mulched with manure and L. candidum
with leaves. Eremurus in all its species, and Alstro-
meria aurantiaca , require a deep box of leaves and the
surrounding soil well mulched. An inverted V-shaped
trough placed over ^uch low edging plants as J'ei-onica

circceoides and Thymus SerpyUnm, var. monfamis, is

beneficial. It is well to take upafew p\&ntH ot Mo7iarda
dldyma, the double perennial sunflower, and Thymus
Serpylluni, and winter them in a coldframe, over which

M;//
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2732. A tender tree bound with branches oi hemlock.

Tlie protected tree is a specimen of (-iordonia about 10 feet higli,

at Arnold Arboretum, Boston.

evergreens, buildings or solid fences, do not exist, tem-
porary ones should be made of boards, evergreen
boughs, corn-stalks, etc., to protect arboreal plants that
are not quite hardy, e. g., in this climate Halesia
tetrapfera, and in the eastern states Magnolia grandi-
flora, hollies, etc. Place the wind-break at the sides to-

wards the prevailing winds, generally north and west,
and at the sunny side of any evergreen that browns.
The boughs or stalks may be attached to wire netting
or to cords fastened to stakes.
The so-called retinosporas may have placed over

them an empty box open at the top. Shrubs that are
still more tender should be boxed, the box having a
tight top and ventilation at the sides. In all cases
mulch well at the roots. Magnolia Sonlangeana. M.
speciosa and plants of similar degrees of hardiness
may have their branches tied in and empty casks placed
over them, one sitting partially inside the other, and
held in place by stakes. Put a cone-shaped covering
over the top to shed the snow. Or poles may be set

close to the tree, wigwam fashion. Wrap these with
burlaps, or wind string around them for the straw to

lean against, and in both instances wrap with straw.
The so-called hardy climbing roses, such as the Seven

Sisters and Prairie Queen, which are hardy without
protection but are benefited by it, Wiclniraiana and
its hybrids, Paul Carmine Pillar, Russell Cottage,
Crimson Karabler, Thalia, and Lord Penzance Sweet-
brier hybrids, if against a wall, may have clematis or

JK, mm
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2733. One wray of protecting young rhododendrons.

The space inside the wire netting is filled with autumn leaves
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other vines placed thickly over them ; or if in an open
exposed situation, they may be wrapped in straw. Fig.
2731. Better still, hill up the soil quite high at the roots,
— to prevent breaking and to afford protection and drain-
age, —and extend the mound in the form of a gradually
diminishing ridge. Bend the canes along the ridge,
choosing a time when there is no frost in them, and
cover with soil or sod. If the presence of a lawn pre-

2734. Protecting plants by covering with a box, inside which
are placed leaves or straw.

vents this method, lay on the grass and cover with a
water-tight box tilled with leaves. Canes will rot di-

rectly under an open knothole. In the spring allow
them to remain prostrate some time after uncovering to

inure them gradually to the change and to induce the
lower buds to strengthen. Hybrid perpetuals, the ten-
der forms of moss roses, Hermosa, Clothilde Soupert,
and the dwarf polyanthas, may be wrapped, boxed or bent
over and covered with soil. Those in i3eds may be bent
over, the tops tied to the base of their neighbors, lead
tags bearing numbers fastened to each plant, and a
record taken of their names, and all summer labels
stored to prevent loss when removing the leaves in the
spring. Make a solid frame around them, higher at
one end, and fill with leaves so as to cover the plants.
Lap the roof boards ; they will shed water and allow
ventilation. In the spring remove the leaves, replace
the top for a few days, but let the sides remain for a
week or so to shield from cold winds. Keep the plants
prostrate ttntil cut back. The tenderer Teas are
placed in coldframes or similar places. No manure is

used until spring, as there is no moisture to wash it in.

Tree peonies and yuccas should have an empty box
placed over them, large enotigh to prevent the plant
from touching the wood. Sibiscus Hiiriacns, diervillas,

deutzias— except D. Lemoinei and J), parviflora which
are hardy — /^ca Virtjtnica, Gornus Mas, etc., are
wrapped in straw, and when the wrappings exceed four
feet in height they should be staked to prevent high
winds from toppling them over. Rhododendrons and
Asa lea mollis when planted out are taken up, the roots
given a good soaking in a tub, and replanted in cold
pits, or in boxes placed in a coldhoitse or pits. In the
spring, another bath is given them and the soil firmly
pounded around them before replanting. This is essen-
tial for continued vigor. Cut all vines of the clematis
to within one or two feet of the ground and lay them
down, first mounding the soil a few inches if surface
drainage is not good and cover with ashes, boxed leaves,
or soil, or mulch well and wrap the canes with straw.
If close to a porch or steps, do not let the swept snow
stay over them, unless well protected, as this snow
solidifies and excludes air. If, as some now think, the
broken outer skin of the hybrid forms,—Jackmani,
etc.— subjects them to disease, then these varieties
should not be bent over, but staked and wrapped. It is

best not to cut the foliage of the eulalias or the Japan
iris, as it, of itself, is a good protection, but manure at

the base is essential. Cut down Aruvclo Donax, cover
heavily with any material, and cover all with tar paper
or water-tight shutters. Place half-rotted leaf-mold
over fern beds, narcissi, English and Spanish iris or
any early - blooming bulbous plant, or a light-strawy
covering that is easily removed. Fine old manure a few
inches thick is good and can remain. Place a good coat-

ing of stable manure around the trees on the lawn, and
when they have been established any length of time

bear in mind that the feeding roots extend out as far
as the branches do. The soil under them has a double
duty to perform— to sustain both the tree and the grass.
Place short stakes around groups of platycodons, As-

clepias tuberosa, or any other plants that are late to ap-
pear in the spring. Otherwise they may be overlooked
in the spring and injured by digging. Examine all la-
bels and see that none are cutting into the limbs of
trees. Replace all rotten or defaced ones in the bor-
ders, using heavy labels, as thin ones often break off
and are carried away when the surplus manure is re-
moved. Cypress is a good material for labels. A good
label for young trees and shrubs is made of a thin sheet
of copper. The name is written with a stylus. The
label is fastened to a copper wire ring S or 4 inches in
diameter, placed around the trunk and allowed to lie on
the ground. Such a label is durable, unobtrusive and
requires no attention for fear of cutting the wood, nor
can it be lost. W. C. Egan.

Fits, Cold Pits, Storage Pits and Plant Cellars (Figs.
27,S()-2742) are structures, with the greater part sunk
beneath the surface of the ground, built for the pur-
pose of protecting plants in winter without continued
fire heat. They are employed almost exclusively for
storing dormant plants. They are not suitable for stor-
ing growing plants any length of time, neither are they
houses in which to grow plants. They should face the
south and be sheltered against north winds by build-
ings or other wind-breaks. Owing to their position they
should be put in well-drained ground only and well pro-
tected against surface water. A well-designed frame-
yard is the best possible place for small pits
The coldframe (see Frame) used by market-garuen-

ers for wintering calibage and lettuce for spring plant-
ing, or by the florists for pansies, primroses, forget-me-
nots, etc., is really a simple pit. Such shallow pits,
with proper protection, are useful for many other small
plants which would be injured by severe weather. A
deep pit, like a coldframe, is shown in Fig. 2730. A pit
built on the plan of the old-fashioned "outside cellar"
(Fig. 2737) is very useful for storing tubers and roots.
See that it is well ventilated. A section of another pit
is shown in Fig. 2738. More elaborate pits, for accom-
modating large plants, are illustrated in Figs. 2739-42.

Ji'ornis of J^its. — Consult
Fig. 2741, in which the
entries are numbered for
convenience Nos. 1, 2, 3
and 4. Nos. 1, 2 and 3 show
inexpensive and conven-
ient pits for small and
medium - sized plants.
They may be built 4 ft. or
less below the level of
the ground, the height and
width as shown in the dia-

grams; the length should
be some multiple of 3. any
thing between 9 and 30
ft., so that the glass roof
may be made of hotbed
sash and also protected by
the straw mats and wooden shutters in common use.
See Rotbeds,
These pits are useful for storage in winter and also

for carrying some of the hardier greenhouse plants in

autumn until the houses are relieved of the chrysanthe-
mum crop. Nos. 1 and 2 make light hotbeds in spring,
if filled with the leaves which formed their winter pro-
tection, and are also available for growing such plants
as euphorbia during the summer. They are generally
too deep for dung hotbeds. Nos. 1 and 2 are planned
to run east and west. If No. 3 is thus placed, the roof
on the north side may be made of plank instead of
glass, but if it runs north and south it should have a
glass roof on both sides. Easy access to all is obtained
through the roof by removing a sash. Sometimes a

door can be built at one end of No. 3. No. 2 does not
cost much more than No. 1 and furnishes more room.
By putting a few doors in the board roof, excellent ven-
tilation is provided. No. 3 gives the best head-room,
but is rather dark for evergreens with soft foliage, e.g.,

t^^^ •iSSfSW'

2735.

Plants protected in a barrel

covered with burlaps.



WINTER PROTECTION WINTER PROTECTION 1983

Cijfisiis Citnarlensis, unless the whole roof iy glass. A
pit like this has always been used iu the Arnold Arbo-
retum for wintering seedlings, rooted cuttings and
grafts, —young stock grown in flats but too delicate for

the open ground. The arrangement of slieh'es shown
iu the diagram gives storage to large numbers of these
small plants.

In No. 4 is shown a small plant cellar, more expensive
but with better capacity for large plants. It should run
north and south, and, excepting the glass roof, is wholly
below ground, andconsequently extremely well protected
against frost. The door is at either end or side. By
taking advantage of sloping ground it is possible to

enter on the ground-floor level, which is important when
large plants in tubs must be handled. In such cases a
concrete floor may be built. The monitor roof provides
plenty of light and ventilation; wooden shutters cover
the glass in cold weather. This form of pit is not only
well adapted to plants, but also is excellent for storing
vegetables and fruits. The forms of buildings larger
than those above described vary much with different
circumstances. Sometimes the cellar of a stable, tool-

house or other outbuilding can be utilized. The chief
consideration is pro-
tection against frost,

,

but provision must be fl

made for thorough ven- 1

tilation, and against a
(

too high temperature
in the autumn and
early spring. It is be-
cause It is hardly pos-
sible to provide for
these matters that
dwelling-house cellars
do not make good pits

;

they cannot be suffi-

ciently ventilated to

keep the temperature
low enough except in
the middle of winter.
Growth is incited and
cannot be maintained
owing to lack of light.

CoitsUniction of the

Pits.— Owing to their
position, pits cannot
well be made of wood,
plank and cedar posts
lasting from 4-6 years
only. For large pits, stone and brick are most eco-
nomical for walls and ceilings; for small ones concrete
probably makes the cheapest and best wall. At the
Bussey Institution the concrete walls of several small

pits have .stood 10 or 12 years without showing any
sign of deterioration. It Is not necessary to use high-
priced Portland cements, because the structures are se-

y/y/y^

2738. Nurseryman's cold pit.

A cheap device for wintering plants that require comparatively
little light.

cured against frost by the winter protection required for
their contents. An excavation of the required dimen-
sions is made, with due allowance for the walls. Inside

the excavation a plank
_ __^ molding frame is built

at the proper distance;
viz., the thickness of
the walls, from the
walls of earth which
should have been cut
as true as possible.
This frame, which
should also be true and
plumb, is carried to the
required height for the
inside face of wall and
another frame is made
at the proper distance
on the surface of the
ground, the inner face
of which will be the
outside face of the
completed wall. These
frames must be well
braced; they carry a
heavy load until the ce-

ment hardens. It is

not necessary to make
a complete frame for
the whole pit at once;

An outside cellar, in which to store roots and tubers,

pots of resting stuff.

273ft. Deep pit built like a coldframe, for carryme half-hardy woody
plants over winter.

125

one end and a half of both sides can be built first, and the
same frame reversed will serve for the remainder. The
concrete is made by mixing dry one part of cement (a
good brand can be obtained at about $1.20 per barrel) to

two parts of clean sharp sand. After a
thorough mixtiire, add enough water to

make a thick paste. Add to this paste
three parts (sometimes four are used) of
clean gravel. Broken stone is better but
more expensive. No stones larger than a
goose egg should be used. The whole
should be completely and quite carefully
blended with hoe or shovel until each
stone is coated. Throw this mass into
the space between the molding frame and
earth wall and settle compactly with a
rammer. It is not advisable to mix more
than a barrel at once, nor so much as this
unless at least six men are employed.
Continuous batches are made until the
work is finished. When the top layers are
going in, insert 5^-in. iron bolts 6-8 in.

long at intervals of sis ft. These secure
the wooden sills. In warm dry weather
the frames can be removed within twenty-
four hours or less, but first examine care-
fully the condition of the cement. After
removal, smooth off any roughness and
grout in with a whitewash brush a coat of
Portland cement mixed with water, but
without sand, thus obtaining a good color
and a more homogeneous surface. For
several days the work should be shaded
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and occas4onally sprinkled with the hose. Do not attach
the woodwork until the concrete is fully hardened. One
an(^ one-half barrels of cement make about one cubic
yard of concrete, that costs, in place, between five and
six dollars, somewhat less if the cost of labor, sand and
gravel is moderate.
Build in June or July,
so that the concrete will

be thoroughly dry before
frost.

The construction of a
brick roof is shown in

Fig. 2741, No. 4. Con-
crete could also be used.
A good grade hotbed
sash makes the best
glass roof. All sills,

cross-bars, etc., should
be made of cypress and
painted. The woodwork
must be made strong to

endure the continual ex-
posures. It is false econ-
omy to stint in quan-
tity or quality. In cel-

lars for nursery stock.
Figs. 2737-41, a compara-
tively small amount of
light is required, and the
low roof is boarded in
and shingled, building paper being used. Planks may
be substituted for boards, or the roof may be double.
Sand or gravel, one foot deep, makes the best floor,

or half sand and half loam where plants are to be
heeled-in. A concrete floor should be used only where
the drainage is absolutely' perfect.

The sides and ends should be banked with leaves or
other material. See Fig. 27H8. In the vicinity of Bos-
ton this should be done about November 15. The same
covering can also be given to low roofs. The glass is

protected by mats and shutters. See Hofheds. It is a
good plan to have on hand an extra supply of dry
meadow hay to give additional shelter in zero weather.
Care and Management.— Pits, e.g. Nos. 1, 2 and M,

in Fig. 2741, like greenhouses, should carry more than
one"crop." In early autumn they hold chrysanthemums,
carnations, stevias, etc. ; nestthe Azalea Indica,Oyf'fiii!i

Canariensis, heaths,
etc., some of which re-

main for the winter,
while others are replaced
by hardy shrubs, bulbs
and other plants for
forcing. For spring and
summer iise, see above.
In eastern Massachusetts
gardeners begin to use
them in September, but
the final storage some-
times is not finished un-
til Christmas. The
longer the plants can be
kept in the open air the
better fitted they are for
their winter quarters.

In the care of pits,

watering and ventilation
are of prime importance.
When first housed the
plants should be well
watered, and, if this is

carefully done, it will

often be found that no
further water is required
for plants in tubs and
large pots (10 in. or
more). This also is true
of heeled-in stock. Everything, however, should be so
arranged that inspection is easy, and water should be
given when necessary. Plants on the shelves, particu-
larly in small pots (4-inch), will go dry oftener than
those placed on the gravel floor. It is best to water on
bright days, when the sashes can be removed. The

2 39 A durable storme pit or cellar for very large plants

2740. A doorway in Fi£. 2739.

great difficulty in keeping plants in good condition is
owing to the condensation of moisture within the pits
at times when it is impossible to open them on account
of severe weather; therefore no more water should be
given than is absolutely needed. As long as the weather

permits, keep the sashes
off or the windows open
night and day, and after-
wards open up whenever
possible. On sunny days
ventilate whenever the
thermometer registers
over 20° P., hut do not
begin until the sun
strikes the frames, and
shut off early in the
afternoon. On mild
days, with the mercury
above freezing, remove
the sashes entirely. This
is the best way to get
rid of the moisture-laden
air, and is essential for
keeping evergreen plants
with soft foliage in good
condition. To change
the air in large cellars is

more troublesome; here
it is advisable to build
an open fireplace, in

which a brisk fire may be kindled on mild days when all
windows can be unclosed, thus obtaining a better circula-
tion than is otherwise possible. Sometimes these large
cellars have a line of hot-water pipes or other means of
heating, by which not only is better ventilation secured
but also additional protection in severe weather. Occa-
sionally in heavy snows the pits must remain closed for
a week or more. This is undesirable but unavoidable.
At such times there is special danger from field mice
and other vermin. Concrete walls give them a poor
harbor, but they must also be trapped or poisoned. If
the plants are clean when housed, there is nothing to be
feared from ordinary greenhouse pests, either insect or
fungous, except the moulds. For related discussions,
see Nursery and Storage.
Following is a list of plants that may be wintered in

pits and frames with satisfactory results. The list is

made for the neighbor-
hood of Boston.

LIST OF PLANTS THAT CAN
BE WINTERED IN PITS.

A. Hardy plants.
1. Nursery stock of

every description that
may be required for ship-
ment in winter and early
spring.

2. Stocks, cions and
cuttings for working'
during the winter.

.'i. Young nursery
stock. — seedlings, cut-
tings or gratts too deli-

cate for planting in au-
tumn.

4. Hardy plants of all

kinds for forcing or win-
ter decoration.
The temperature of pit

or cellar for the above
plants should be 3.5° F.
or even lower occasion-
ally. The larger plants
should be heeled-in on
the floor in sandy loam
or in bunk-like shelves

along the sides. Instead of loam, sphagnum can be

used and is particularly good for cuttings and grafting
stock. The very youug stock is stored in flats or pans
in which it has been grown. Particular care must be
given to ventilation when evergreen plants are handled.
For forcing stock, see Forcing^ pages 600-602.
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AA. Tender and half hard }j-plants,

TJiose marked with a star (*) ara
tender and should not he exposed to

frost. The}} should also he kept in

the driest part of the pit.

1. Alstroeraeria, canna, dahlia,
gUidiolus, Milla biflora, montbre-
tia, oxalis for summer bedding,
tuberose, tigridia, Zephyranihes
Atamasco, Z. Candida. Keep the
above in dry house-cellars, where
no frost penetrates, temperature
35-40° F. Dahlias and cannas can
be covered with dry sand if prone
to wilt. Tigridias should be hung
up in bags to avoid mice.

2. Agave, aloe, Lippia
citriodora, Datura
suaveolenSf some of the
hardier cacti, e.g., Cereus
grandiflorus and Opuntia
Ficus - Indica, Cordyline
indivisa, fuchsia, yucca
gloriosa and probably
other genera and species
of succulent plants. Keep
at temperature 35^0° P. in
a very dry house -cellar,

with as much light as pos-
sible; too much moisture
is destructive.

3. Ah ell a rupestris^
*abutilon, *acacia, Acan-
thus mollis, ^Agapanthns
umhellatus, Araucaria
imbricata and A. excelsa,
Aucuha fTaponica, *Aza-
lea Indica, bamboos,
Buxus semper vir ens

,

*Callisteinon lanceolatus,
Calluna vulgaris, *Ca-
mellia (different species,
including the tea plant),
Ceanothus azureus, Ce-
drus Jjibani, O. Deodara,
Cephalotaxus driipacea,
*Chim,onanthus fragrans,
*citrus in variety, cistus
(different species), coton-
easter (tender sorts),

Cryptomeria J a pon i c a^

cupressus (tender sorts),

*Cytisus Canariensis and
*C. racemosus, *Z>aphne
odora, diospyros in vari-
ety, *erica (hardier sorts),

Erythrina Crista -galli,

^Eugenia Jamhos, Eu-
onymus Japonica (tender
varieties), Farfxig ium
(Senecio) grande, Ficus
Carica,^Gardenia florida

,

Gelseynium sempervirens,
Gordonia puhescens,
grapes (tender kinds),
Hedera Helix, ^Hihiscun
Rosa-Sinensis,Hydrangea
hortensis, I lexAqnifolium,
kniphofia, laurestinus,
Laurus nobilis, lager-
stroemia. Magnolia gran-
diflora,Myrtus communis,
*Nerium Oleander, Olea
Europcea , *Osmanthus
fragrans, O. AquifoUum,
Passiflora ccerulea, per-
nettya (different species),
Phormium tenax, Pho-
tinia Japonica, *Pitto-
sporum Tobira and others,
PI u m h a g o Capfusis,
Podocarpus Chinen sis

,

No. 1.—One of the simplest and least

expensive forms of cold pit for small and
medium-sized plants.

No. 2.—A well-veutilated cold pit, roomier than the preced
ing one and not much more expensive.

No. 3.—A shelved cold pit for wintering young stock grown
in flats, seedlings, rooted cuttings and grafts.

No. 4.—A small plant cellar for wintering large plants.
It is also excellent for storing vegetables and fi*uits. It

(^onabines perfect ventilation with extremely good protec-
tion against frost.

2741. Various forms of storage pits.

Prunus Lauro-cerasus and others,
*Ps id i a ni G a a j «. v a , *Pun ica

Gran.alum, retinospora in variety,
rhododendron (tender hybrids),
liomneya Goulteri, roses (Bourbon,
Noisette, China, Bengal and other
tender varieties), Rosmarinus offi-

cinalis, Sequoia gigantea, Taxus,
Trachelospermum jasminoides,
Ulex. Europ<Bus.
The above plants are commonly

handled in pits for various rea-
sons. In eastern Massachusetts,
with the possible exception of
those marked thus (*), they will
bear a few degrees of frost, if not
too long continued, without harm.

The average temperature
of the pit should be just
above freezing, say 35° F.
The value of these plants
depends upon not only
carrying them through the
winter in good condition,
but also in giving them a
good start in the spring.
For this purpose a cool
greenhouse must be pro-
vided; a cold grapery or
a house constructed from
the sashes used on the pifs

is equally good, in which
the plants can be properly
grown until it is warm
enough to put them out-of-
doors.

4. Anemone Japonica
and A. coronaria, Bellis
perennis ,Dianthus Caryn-
vhyllus (clove pinks and
European carnations from
seeds), Ga lax aphylla

,

myosotis sorts, primula in
variety, including auric-
ula, Persian ranunculus,
Viola odoraia (tender
sorts), pansies, wall-flow-
ers, lettuce.cabbage, cauli-
flower and parsley. These
plants are advantageously
wintered in coldframes,
which shoiild vary in
depth with the size of the
plant; sometimes the
plants are grown and flow-

ered in the frame, at

others they are bedded
out when the season per-
mits.

5. Ari.sEeraa, arum, calo-

chortus ( different species
)

,

freesia in variety, iris

(tender species), ixia,

sparaxis. The above plants
can be potted, November
to December, and carried
in a pit until wanted in
the greenhouse.

B. M. Watsox,

WISCONSIN, HORTI-
CULTURE IN. Fig. 274;j.

The surface of Wisconsin
mostly varies between
gently rolling plains and
hills of moderate height.
Small lakes are numerous,
particularly in the north.
The soil presents all va-
riations, and with the ex-
ception of some rath er
large sandy and marshy
tracts, is mostly very fer-
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tile. Owing to tlie proximity of Lakes Superior and
Michigan, tlie climacic extremes are less severe than
might be expected in a region so remote from the

ocean. The skies, while clearer than in the eastern

states, are somewhat more cloudy than in Iowa and Min-
nesota.
Damaging frofits are not common in Wisconsin ex-

cept in certain districts of comparatively small extent.

As in all of the northwestern states, summer droughts
are rather frequent, but are rarely so severe as to seri-

ously injure crops that are properly cared for. The
numerous lakes and streams offer excellent opportuni-

ties for irrigation, which has, however, received little

2742. The roof of No. 4. Fig. 2741.

(See Winter Protection, pages 1981-5.)

attention as yet. The prevailing winds are westerly,
hence the intlnence of the Great Lakes in tempering
the climate is less marked than in the southern penin-
sula of Michigan, but the climate of the eastern coun-
ties, and especially that of Door county, which lies be-

tween Green Bay and Lake Michigan, is comparatively
mild.
The winters of Wisconsin are such as to preclude the

extensive cultivation of the tree fruits, except of the
hardier species and varieties, save in the eastern coun-
ties. But the summers are very favorable to annual
crops, and to fruits that are readily protected in winter.

The change from winter to summer is often rather
abrupt. This brings on an exuberant growth early in

the season, which while satisfactory for most crops, pro-
motes blight in the pome fruits. An equally precipitous
advent of winter sojnetimes causes damage to nursery
stock. These sudden changes, with the rather fi-equent
droughts in summer, combine to render the Wisconsin
climate severe for most perennial plants. When an ex-

ceptionally dry summer is followed by a winter of un-
usual severity, a disastrous thinning out of fruit trees
is likely to occur. The pioneer fruit planters, coming
mainly from New York and New England, with par-
donable ignorance of the severity of the Wisconsin
climate, planted freely of eastern varieties, most of
which proved too tender for the new conditions. As the
natural result, the first orchards were mainly short-

lived, and the idea gained wide credence that Wisconsin
would never produce the tree fruits successfully. But
the experience of a few persistent planters has dis-

proved, in a measure, this hasty conclusion.
Wisconsin is one of the newer states in horticultural

development. A large part of its noi-theru half is still

forest-clad. The cities are mostly small, hence the
local demands for horticultural products are not large.
But Minneapolis and St. Paul to the west, and the cities

bordering Lake Superior, make an export demand for
fruits and vegetables, for which the markets are gen-
erally good.
The hardiest varieties of the apple succeed in south-

ern and eastern Wisconsin, when planted on sites some-

what higher than the surrounding country, especially
those inclining to the north or northeast. The principal
orchards are located in Fond du Lac, Green Lake, Rich-
land, Sauk, Door and Wanpa<:a counties. The first

named county has one orchard of about 6,000 trees,
mostly Oldeuburgh, located near Ripon, and a second
of about 4,000 trees of various sorts at Eureka. These
orchards are supposed to be the largest in the state.

The older orchards of Wisconsin are the outcome of
a long process of climatic selection. But the farmers
who were most anxious to grow apples continued to

plant trees in the hope of finding some that would
prove satisfactory, and these hopes have been in

part realized. Occasional seedling trees that grew
up in fence corners and elsewhere, from chance seeds,
or from seeds planted by pioneer farmers who felt

unable to purchase trees, were found to endure the
severer winters, while whole orchards of old varieties
were destroyed. Several of these have been adopted
into cultivation, and a few, as the Pewaukee, Wolf
River, McMahon, Northwestern Greening and Newell,
have become standard varieties of the northwest. The
Wealthy apple, from Minnesota, is also a standard win-
ter sort in Wisconsin, The orchards now being planted
are largely of these sorts, and the Oklenburgh. The
Russian apples imported by the United States Depart-
ment of Agriculture and the Iowa Agricultural College
have been quite largely planted experimentally in Wis-
consin, but thus far very few if any of them have
proved superior in any respect to our best natives.
Crab apples are considerably grown for market in

Waupaca and Eau Claire counties. The chief hin-

drances to apple culture in Wisconsin, aside from win-
ter-killing, are the fire-blight, which destroys the tips

of the growing shoots in early summer, and sunscald,
which causes damage to the trunk in early spring or
during hot weather in summer. The latter is readily
prevented by shading the trunk. The codlin-moth is

destructive unless prevented by spraying or otherwise.
The apple scab is often serious in too closely-planted
orchards. It is controlled to a degree by spraying. The
apples of Wisconsin are, as a rule, highly colored and
of large size, and the trees are very productive.
The pear is not grown to any great extent in Wiscon-

sin, owing to the liability of the trees to fire-blight and
winter- killing. The varieties imported- from Russia
have not proved more resistant to these affections than
the hardier sorts of American origin, or from western
Europe. Pears are frequently grown for home use in

the eastern counties, and the trees are sometimes quite
productive and long-lived. The Flemish Beauty has
perhaps been more successful than any other sort.

The quince is less hardy in Wisconsin than the pear.
Trees are occasionally found in gardens in the eastern
counties that sometimes bear fruit after exceptionally
mild winters.
The Americanas are the only plums that can be de-

pended upon to bear fruit regularly in all parts of Wis-
consin. The hardier sorts of the European plum, Prutnts
dome^fica, and of the Japanese phim. Primus triflora,

are fairly fruitful in the eastern part, notably in Door and
Kewaunee counties. The trees of the last two species,

as of those of Prunns hortuiana and Primus anqnsH-
folia, endiire the winters without harm throughout the
state, but the flower-buds are destroyed whenever the

thermometer registers much lower than 20° below zero.

Few plum orchards have been planted in Wisconsin,
and these are mainly of the European class. A plum
orchard of 14 acres at Sturgeon Bay is supposed to be
the largest in the state.

The early Richmond and Morello cherries are fairly suc-

cessful in Wisconsin, in localities suitable to the apple.

The flower-buds of these cherries appear to be some-
wliat more hardy than those of the European and Japa-
nese plums. The trees are, however, subjectto sunscald,
and unless protected are usually short-lived. Several
varieties of P'i-tinus Cerastis, introduced from Russia,
have been tested at variotis points in the state. While
the flower-buds of these do not appear to be hardier

than those of the above-named sorts, their fruit matures
over a longer period, which will give them value. Sweet
cherries (Prumis Avium) are not successful in Wiscon-
sin-
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The peach and apricot are not fruitful in any part of
Wisconsin except al^er unusually mild winters. The
trees are frequently grown in gardens, and sometimes
attain considerable size, but they freeze back more or
less in the average winter. Trees of the apricot imported
from Russia have been frequently planted in Wisconsin,
by way of experiment, but are nowhere fiiiitful. Even
if the flower-buds escape destruc-
tion, the fruit almost invariably
falls soon after setting.

The grape, with winter protec-
tion, is succfssfully grown through-
out southern and eastern Wiscon-
sin when planted on light soil, with
southern exposure. The later va-
rieties are, however, liable to be
caught by frost, unless the site is

chosen with special care.

The small fruits are grown with
marked success, on favorable soils,

throughout Wisconsin. Winter pro-
tection is generally given to all but
the currant and gooseberry, but in

the southern and eastern counties
this precaution is not absolutely
necessary. The strawberry and
raspberry are grown in excess of
home demands, and many thousand
•cases of these fruits are annually
shipped to other states. Black-
berries were largely destroyed by
the severe freeze of 1899. Huckle-
berries and blueberries are exten-
sively gathered from wild plants
in certain parts of west -central
Wisconsin, and are shipped in

large quantities to cities of the
northwest. Wisconsin is one of
the chief cranberry producing
states. In parts of Wood, Adams
and Juneau counties, and in less
degree in Waupaca and Green
counties, the cranberry plant was
native over very large areas, and
Vjefore the settlement of the coun-
try, the Indians gathered the fruit
extensively in bearing years. Lat-
terly, the wild marshes have been
largely improved by clearing and
providing flooding facilities. In
some seasons the total output of
cranberries from Wisconsin has
aggregated nearly 100,000 barrels.
The varieties grown are mostly na
tive, and the quality and keeping
of the fruit are excellent. During
the years 1894 and 1895 the cran-
berry industry of Wisconsin suf-
fered a serious check by the de-
struction of many marshes by fire

during an exceptionally dry period.
But the business is rallying, and
may, in a few years, recover its

former magnitude.
Market - gardening is carried on

in the neighborhood of cities and
towns to a sufficient extent to supply local demands,
except in the extreme northern part of the state.

The ordinary garden ci'ops of the temperate zone are
all successful. Melons are grown rather extensively
for shipment in a few localities. Peas are extensively
grown for seed, for market and for canning in Kewaunee
and Door counties, this section being free from the XJea

weevil. Lentils are considerably grown in Kewaunee
and Manitowoc counties. Several vegetable canning fac-
tories are in operation in Wisconsin, peas, sweet corn
and tomatoes being chiefly consumed. Kitchen-garden-
ing is less practiced in Wisconsin than it should be.
The farmers generally employ little hand labor, and the
hot summers render city gardening more or less unsatis-
factory. For the same reason the private growing of
flowers receives less attention than in the eastern
states.

Horticulture is taught at the agricultural college con-
nected with the University of Wisconsin, at Madison.
Openings are good for commercial culture of apples,

cherries, native plums and cranberries in the parts of
Wisconsin best suited to these crops, and in the neigh-
borhood of northern cities the growing of vegetables for
market is at present remunerative. y^ (^ Qoff

2743. Map of Wisconsin.

The shaded areas include most of tlie region adapted to apple culture. Cherries do
fitirly well in the apple districts.

WISTARIA (Caspar Wistar, 1761-1818, professor of
anatomy in Univ. of Pa.). Legiunindsa'. As a genus
Wistaria is a small and imperfectly understood group.
A complete study of the pods and seeds of this and allied

genera will eventually result in a great shaking up of
names. The present treatment is as conservative as
possible, out of deference to trade interests. The oldest
generic name is Kraunhia. For a more radical point
of view see B.M. 7522 and B.B. 2:294. Beside those
mentioned below, there are three species, but they are
all of doubtful botanical status. Lvs. odd-pinnate; Ifts.

entii-e: racemes terminal; calyx with the 2 upper teeth

shoi-t and subconnate: standard large; wings oblong-
falcate, free from the keel, often coherent at the apex:
keel incurved, obtuse.

Wistaria Cliinensis is one of the best and commonest
of hardy climbers. It has pale green, pinnate foliage and
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bears profusely dense, drooping clusters of purplisli

pea-shaped flowers. The clusters are about a foot long.

This is the commonest and best form. The others fur-

nish the connoisseur with variety in habit, color and
season of bloom, but they are not as prolific, and doub-
ling adds nothing to the beauty of the flowers. More-
over, the double dowers decay quickly in wet weather.
The Chinese Wistaria was introduced into England about
1816. Twenty-flve years later there was a specimen in

England with branches attaining 100 ft. on each side of

the main stein, and another specimen that covered 905
square feet of wall space.
The Chinese Wistaria blooms in May and usually gives

a smaller crop of flowers in August or September. The
spring crop is borne on spurs, while the autumn crop
is borne on terminal shoots of the season. There are

several ideas about training a Wistaria. A good way

Uhinensis, May 10-30; W. multijuga, May 15-31; IF.

speciosa, June 1-8.

Wistarias will live in rather dry and sandy soil, but
they prefer a deep and rich earth. Cuttings root with
difliculty and the common nursery practice is to graft a
small shoot on a piece of root. The roots are long and
few and go down deep, making few fibers. They resem-
ble licorice root. Wistarias are hard to transplant, un-
less they have been pot-grown for the purpose or fre-

quently transplanted in the niirserj^ row. Unless ma-
nured heavily when transplanted, they are very slow in
starting into vigorous grow^th. The most satisfactory
method of propagation for the amateur is layering.
Those who wish to give a young Wistaria an extra
good start may sink a bottomless tub in the ground and
fill it with good soil. If a Wistaria is to be trained to
a tree, select an old tree, if possible, which is past

the height of its vigor.

alba, 1, 2, 3, 4.

albitiora, 1.

brachybotrys, 4.

Chinensis. 1.

consequana, 1.

INDEX.

flore-pleno, 1.

frutescens, 3.

macrobotrys, 1.

magnifica, 3.

multijuga, 2.

rubra, 4.

Sinensis, 1.

speciosa. 3.

variegata, 1.

. Clusters moderately
long and dense, 7-12
in. long, ^5-50 -fid.:

fls . odorless 1. Chinensis
Clusters 2~S ft. long and

looser: fls. odorless . .2. multijuga
. Clusters short, 2-8 in.,

12-25- fid.: fls. fra-

grant.
E. Lfts. glabrous above. 3. speciosa

BB. Lfts. silky .4. brachybotrys

2744. Wistaria Chinensis.

is to let it alone. This produces rugged, twisted and
picturesque branches and gives a certain oriental ef-

fect, but it is not the best method for covering a

wall space solidly or for making the best display of

bloom. To cover a wall completely it is necessary to

keep the leaders taut and to train outside branches
wherever they are needed. If quantity of bloom is the
first consideration the vines should be pruned back every
year to spurs, a common method in Japan. The Japa-
nese chiefly use another species, Tl^. multijuga, which
often passes in our nurseries under the name of W.
Sinensis, the clusters of the Japanese favorite some-
times attaining 3 or 4 feet. The low, one-storied Japa-
nese building will have a Wistaria so trained that the

vine follows the eaves all round the house. The foli-

age is all above, and the yard-long clusters of purple
blossoms depend therefrom in solid, unbroken, linear

masses, 2 or 3 ranks deep. W. multijuga is said to be

less vigorous and productive in America and Europe
than Japan. When trained as a standard the Wis-
taria requires much care. Probably the finest stand-

ard Wistaria is that figured in G.F. 6:256 and Gng.
1 :321, where full directions for cultivation may be

found. The following dates of bloom will be useful to

those who reckon from the latitude of New York : W.

1. Chinensis, DC. ( Tl^ Sininsis, Sweet.
W. consequdna, Loud. W. poli/stdehya, C.
Koch.). Chinese Wistaria. Figs. 2744, 2745.

Hardy, fast and tall growing climber with pale
green compound foliage and foot-long clus-

ters of purplish pea-shaped fls. borne pro-
fusely in May. Lfts. about 11, ovate-lanceo-
late, 2-3 in. long, silky : racemes 7-12 in.

long, about 25-50-fld. : fls. odorless, % in.

long, 1J4 in. across: fr. borne very sparingly,

especially on the var. albiflora. May and
Aug. China. Clusters in B.M. 2083 (adapted
in Pig. 2745), L. B.C. 8:773, P.M. 7:127 and
B.R. 8:650 (as Glycine Sinensis), and Gn.
39, p. 409. Habit in Gn. 4, p. 173 ; 11, p.

380; 12, p 469: 34, p. 376; 44, p. 7; 48, p.

157; 49, p. 43; 50, p. 183; 51, p. 396; 52,

p. 310; 53, p. 471; G.C. III. 21:7 and Gn. 51,

p. 286, the last showing the spur system of

pruning. V. 14:162 (pot -plant). G. P.

0:256 and Gng. 1:321 show "standards."

The typical form has single purple fls. and is some-
times called var. purpurea, Hort. Var. albifldra,

Lemaire (var. dlha, Hort.), has single white flowers.

I.H. 5:166. Gn. 53, pp. 325, 470. Var. alha plena, Hort.,

has double white flowers. Var. flore-pleno, Hort., has
double purple flowers. F. 1882:33. Gn. 17, p. 105; 34,

p. 373. Var. macrobotrys, Beau. ( ir. macrobotrys,

Hort.), has fls. of a paler shade of blue-purple, the clus-

ters longer and looser, not adv. in America. Var. va-

rleg&ta, Hort., has variegated foliage and is inferior to

the common form in habit and productiveness. Un-
desirable except for foliage effects.

2. multijdga. Van Houtte ( 11^ Cldnhisis, var. multi-

nVga, Hook.). Loose-clustered Wistaria. Fig. 2746.

Distinguished from W. Chinensis by the longer and
looser raceme and smaller fls. which appear a week
later. Lfts. 17-21, silky when young, nearly glabrous

Avhen old, pale green, larger than W. Chinensis: ra-

cemes 2-3 ft. long, twice as long as in W. Chinensis,

looser and sometimes 100-fld.: fls. about half as large

as in W. Chinensis: pods oblanceolate, flattened, with

rigid, flat, thinly woody valves: seeds orbicular. Long
supposed to be native' to Japan, but probablv native to

north China. F.S. 19:2002. R.H. 1891, pp. 176, 177.

B.M. 7522. Gng. 2:161. G.C. III. 13:233 and S.H.
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2:463 (both erroneously as W. Chinensis). M.D.G.
1898:477. Botanically this is a variety of W. Chinensis,

but for horticultural purposes its distinctness needs
emphasis. It is often cult, under the name of Tl'.

Chinensis. Var. 41ba, Hort.. is also cult.

2745.

wistaria Chinensis,

(X about X.)

3. specidsa, Nutt. ( W. friitescens, Poir. ). American
Wistaria. Kidney Bean Tree. Not as vigorous as
the Chinese Wistaria but climbing over trees and
bushes to a length of 30—tO ft., with dark green foliage
and short racemes of lilac - purple fls. borne about 3

weeks after W. Chinensis. Lfts. 9-15, glabrous and
dark green above, pale and sometimes slightly pubes-
cent beneath : racemes 2-7 in. long, about 14-fld. : fls.

J<i-^4 in. long: pods long, torulose, hardly coriaceous,
with convex valves ; seeds reniform, freely produced.
June. Low grounds, Va. to Kans., south Fla. to La.
B.M. 2103 (as GJycine fnitescens). B.B. 2:294, -Var.
41ba, Hort., has white flowers. Var. magnifica, Hort.
{W. magnifica, Hort.), has racemes G-8 in. long and
50-CO-fld., with fls. 1 in. across. The fls. are lilac with a
yellow spot, and borne earlier than the type. The
clusters are larger and denser. A great improvement.
F.S. 11:1151.

4. brachybdtrys, Sieb. & Zucc. Short - clustered
Wistaria. -Japanese species, distinguished from all

others by its low growth. It is said to attain only 3-5
ft-, and should therefore be particularly desirable for
standards and bushy specimens. Lfts. 9-13, silky: ra-
cemes about G in. long, about 25-fld. : fls. purple'. 1 in.

across: pods tomentose. Late bloomer. Japan. S.Z.

1:45. F.S. 9:880. — Vars. 41ba and rilbra, are ottered.

^y. alba has been used in trade c.italogues for W. speeiosa,

var. alba. W. Japonlca. JSieb, & Zucc. ,See Millettia.— W.
nivea. Hort. .John Saul, was doubtless a white-lid. variety of
some comiuou species. y^^ J^^

WITCH ELM. Uhnus scabra.

WITCH HAZEL. Eamamelis.

WITHANIA, Consult Salpichroa.

2746. Wistaria muitijuea, often called Japanese Wistaria.

IX''.,,)

WITLOOF. A form of Chicory (which see).

WOAD. See Isatris.

WOLFBEKKY. Si/mjihoricarpos occidentalis.

WOLFSBANE, See Aconitum.

WONGA WONGA VINE. Tecoma australis.
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pinnaa; sporophylb
ions. Mich, to Fla.

2747. Woodsia Ilvensis (X >3).

WOOD BETONY. Stackys Betonica.

WOODBINE. In England, Lonicera Pericliymeniim;
in America, Anipelopsis quinqnefolia.

WOODRUFF.

WOOD LILY.

See Asperuhi.

Trillium,

W06DSIA(Jof3eph Woods,
an English botanist). Poly-
pofUitce(e. A genus of mainly
rock-loving ferns character-
ized by their inferior indu-
sium, which is attached be-
neath the sorus, inclosing it

at first but soon splitting
into star - like lobes, and
later hidden beneath the
sorus. Some fifteen spe-
'cies are known, of which
seven grow wild in this
country. The following na-
tive species are sometimes
cultivated in borders. Treat-
ment given other hardy ferns will suit them well.

Both grow best amongst rocks.
Ilvfinsis, R.Br. Fig. 2747. Lv,s. growing in rosettes

or tnfts, .'!-8 in. long, 1 in. or more wide, bipinnatifld;

segments crowded, obscurely cre-

nate: sori confluent when old.

Eu. and N. Amer. north of Va.

obtdsa, Torrey. Lvs. clustered,
6-15 in. long, 2-4 in. wide, minute-
ly glandular -hairy, bipinnate

;

pinnae rather remote, triangular-

ovate. New England to Arizona.

L. M. Underwood.
WOOD SOKREL. Oiralis Ace-

tosella.

WOODWAEDIA (Thomas J.

Woodward, an English botanist).

PolypodiAcece. A genus of rather
coarse-foliaged ferns of diverse
habit and structure, but all bear-
ing the sori in rows arranged
parallel to the midrib like links

of sausages. Commonly known
as the Chain Fekn. See Fern.

A. Lvs. of two .'iorts, the veins everywhere forming
areohp.

areol&ta, Moore [W. angustifdlia, Sm.). Sterile lvs.

deltoid-ovate, with mimerous oblong-lanceolate sinuate

with narrowly linear pinnae 3-4 in.

mostly near the coast.

AA. Jyvs. uniform.

B. Feins forming one or more series of areolw.

radicans, Sm. Lvs. rising from a caudex 3-5 ft. long,
gracefully curved; pinnse 8-15 in. long, 2-4 in. wide,
pinnatifid nearly to the midrib. The true W. radicans
from Europe bears scaly buds toward the apex of the
leaf and roots to form new plants. The Californian and
Mexican species, which has often been referred to this

species, is really distinct and never roots.

orientilis, Swz. Lvs. 4-8 ft. long, 12-18 in. wide, with
lanceolate piniuB and sinuate pinnules; veins uniting
freely. Japan and Formosa.

BB. Veins free between the sori and the margin.

Virginlca, Smith. Fig. 2748. Lvs. 12-18 in. long,

C-9 in. wide on stout stipes; pinuEe linear-lanceolate,

4-G in. long, cut nearly to the rachis into oblong lobes.

Can. to Mich., Ark. and Fla. l, m. Underwood.

WOOLLY BDTT. Eucalyptus longifolia.

WORMS. Pig. 2749. Under the name of "Worms,"
"Snails" and "Caterpillars," various odd fruits of legu-

minous plants are grown as curiosities. The pods are

often put in soups as a practical joke, not for their

edible qualities. The plauts chiefly grown for this pur-
pose are Scorpiurus vermiculata, Linn., 5. subvillosa,

Linn., S. muricata, Linn., S. sulcata, Linn., Medicago
sculellata. Mill., and Astragalus hamosus, Linn. The
last is the one usually known as "Worms." The pic-

ture, Fig. 2749, shows spe-

cies of Scorpiurus, chiefly

S. vermiculata {henea,th)a.n(i

S. subvillosa (above). All
these various plants are an-
nuals of the easiest culture.

They are practically un-
known in this A
country, al- ^
though offered ^by seedsmen. g;,r

See Caterpil- O^
'«»« L. H. B. %/

2749. Pods known as "Worms" and "Caterpillars." some-

times growfn for curiosity.

WORMSEED.
See Chenopo-
dinm.

WORMWOOD
Fig. 2750. An

2748. Fruiting lobe of

"Woodwardia Vir-
einica (X iM).

(Artemisia Absinthium).
erect, hardy herbaceous perennial, native

of middle and western Europe and the

countries that bound the Mediterranean,
and sometimes found in waste places as an
escape from American gardens, having an-

gular, rather shrubby stems 2-4 ft. tall,

which bear abundant, much divided, hoary
leaves of in-

tensely and per-
sistently bitter
flavor, and pani-
cles of greenish
or yellowish fl.-

heads. The seed,
grayish and very
small, retains its

vitality for about
four years, but is

usually sown soon
after harvesting.
The tops and
leaves, gathered
and dried in July
and August when
the plant is in

flower, are offi-

cially credited in

America with aro-

matic, tonic, and,

i

Wormwood (X M).
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as its name implies, anthelmintic properties, although
now, for no apparent reason other than caprice of prac-
tice, they are less popular with the profession than for-

merly. In domestic medicine they are employed as men-
tioned and as a diuretic; locallj' as a fomentation or as a
decoction with vinef;:ar to ulcers, sprains and bruises.
In the dry state tliey are occasionally placed among
clothing as a moth repellant. Formerly Wormwood was
used by brewers to embitter and preserve liquors, but
at the present time it iinds its most extensive use aa
the principal ingredient in absinthe, in the manufacture
of which peppermint, angelica, anise, cloves and cinna-
mon are also ingredients. According to Blythe, tlie

green color of this liquor is due not to Wormwood l>ut

to the chlorophyll of spinach, parsley or nettles. The
plant may be grown without trouble in light, dry, rather

titude. This include.s the high mountain ranges, which
as a rule are covered with forests tliat catch and hold
the winter snow, the melting of which supplies the nu-
merous perennial streams flowing in every direction
from the mountain summits. In the north are culti-
vated areas at les.s than 3,500 feet altitude, and farming
is practiced on high plateaus or in mountain valleys up
to 8,000 feet. Wyoming embraces an area 355 miles
from east to west and 276 miles from north to south, in
the very heart of the Rocky Mountain region. As would
be expected, there is great diversity of soil, climate and
e.vposure. There are wind-swept plains, rolling up-
lands, protected mountain valleys and bottom-lands
along streams, with corresponding lengths of the grow-
ing season, free from frost, of from eighty davs or less
to more than one hundred and fifty days. The mean

H
I

COLOR
2751. Map of ^Vyoming, showing horticultural possibilities.

The areas marked by semi-circles are deserts. The areas shaded by diagonal lines have au altitude of less tliaii 6,000 feet.

poor garden soil from seed which, owing to its small
size, should be started where it may not be washed out
or packed down by rain. When large enough to set out
the few specimens necessary to furnish a family supply
should be placed not closer than 15 in. each way the
first year. If alternate plants be removed with a good
ball of earth early in the following spring and planted
30 in. apart, they will lie sufficiently close together and
the transplanted ones should suffer from no check.
Ripened cuttings taken in March or October may be
used for propagation. Clean cultivation and slight an-
nual dressings of manure are the only other requisites.
In the middle "western states there are several localities

where Wormwood is grown for export, jj^ (j, Kains.

WREATH, PURPLE.
Peter's W. See Spirma.

See Petrea vobibilis. St.

WYCH ELM. crhniis scabra.

WYOMING, HORTICULTURE IN. Pig. 2751. The
agricultural land in Wyoming is at a higher average
altitude than that in any other state, being about 6,000
feet above the sea. As shown in the accompanying map
more than one-half the total area is above 6,000 feet al-

annual temperature varies from less than 40° F. to
about 50° F.

The rainfall is as little as 4 or 6 inches per annum in
the Red Desert and reaches a maximum of 30 inches or
more on the high mountains. The average for the agri-
ciiltural regions is about 12 inches. With the exception
of a very small area in the northeastern part of the
state, and small valleys at high altitudes in the moun-
tains, where some quickly growing plants will mature
without being artificially watered, no crops can be
raised without irrigation. It has been estimated that
there is sufficient water supply to reclaim about 12,000,-
000 acres of agricultural land, and about 2,000,000 acres
are already covered by irrigation canals.
The natural conditions make live-stock husbandry of

paramount importance. The soil is cultivated princi-
pally to increase the amount of stock food and little

intensive farming has been inaugurated. Some ranches
extend 10-15 miles along the streams, and some of them
have not yet known the use of a plow except in the
construction of the ditches to irrigate the native
meadows. The state is yet in the transition period be-
tween the time of the nomadic stockman, or the large
stock ranch and range business, and the time of perma-
nent home -building and a stable agriculture. In the
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last decade the sentiment of tlie people in regard to

cultivating the soil has changed in a marked degree.
They are turning their attention to a better agriculture
and the production of horticultural crops, both for
profit and for greater home comfort.
The state will not reach great commercial importance

through her horticultural products, but the people are

beginning to appreciate the value of the home-garden
and some are raising hardy apples, cherries, grapes,
small fruits and vegetables to supply local markets.
At the present rate of increase the production of fruits

for home consumption will soon be of great importance.
The agricultural land lies along the watercourses,

and naturally the first areas to be brought under culti-

vation were the bottom-lands along the smaller streams
where the canals necessary to bring water to the soil

could be easily and cheaply constructed. The bench
areas, or uplands, have better drainage both for water
and air, and are more likely to be free from injurious
late and early frosts, than the lowlands near the
streams. With the extension of agriculture to the
higher bench lands horticultural plants can be raised
with more success. The modifying influence of wind-
breaks makes it possible to grow fruits in a way that
was not dreamed of when the country was first settled.

Many early plantings of fruit trees failed because of

drying winds or late frosts, and in some instances be-
cause the plants were drowned by over-irrigating the
lowlands where first attempts were made.
Because of the varying conditions, the kinds and

varieties of fruits which can be successfully pro-
duced vary in different parts of the state. The high
plateaus are characterized by frost every month in

the year except July, and only such crops can be
grown as will stand a degree of frost in the spring
months. In the warmer valleys, even up to 5,000 feet
altitude, such tender vegetables as tomatoes, melons,
sweet potatoes and peanuts have been successfully
raised. Where the season is short because of the alti-

tude, plants grow very rapidly, reach maturity in a

short time and do not seem to be so seriously affected

by light frost as they do where the season of growth is

long.
In those portions of the state which are below 6,000

feet in altitude (see map) many varieties of apples,
Morello and Rocky Mountain dwarf cherries and plums
(varieties from Primus Americana) are fruiting, and
hardier kinds are successful at much higher altitudes
in protected locations. The Wealthy apple has been
successfully fruited on the Laramie Plains at an alti-
tude of 7,400 feet. Tree fruits have been most success-
fully raised in Fremont, Sheridan, Natrona and Lara-
mie counties, which also produce all the varieties of
small fruits usually grown in this altitude.
Above 7,000 feet the only small fruits that succeed

well are currants, strawberries, dewberries and goose-
berries, named in the order of their apparent hardiness.
Because there is not sufficient snowfall to cover the
ground and keep it covered during the winter, it is

necessary to give winter protection to raspberries,
blackberries and grapes by laying down and covering
with earth to prevent their parts above ground drying
out and dying in the dormant season. Under unfavor-
able conditions such treatment becomes necessary with
strawberries and gooseberries.
Under irrigation the kinds of fruit suitable to the

climate produce large crops. Years of failure are rare,
and when they do come are traceable to sudden unsea-
sonable changes of temperature, such as late spring
frosts or early fall storms before the plants are mature
and ready for winter. The first trees were set out in

Wyoming between 1882 and 1885. Planting began in

earnest in 1892, and every year there is good increase
in the area devoted to fruits.

Following is a list of apples which have fruited in the
state, arranged as nearly as possible in the order of
their apparent hardiness and present abundance

:

Standard— "We&lthy, Oldenburg, Antonovka, Gideon,
Fameuse, Wolf, Tetofsky, Ben Davis, Transparent,
Pewaukee. Pippin. (7™/;.? — Siberian, Montreal, Whit-
ney, Martha, Van Wyck, Soulard, Transcendent.

B. C. BUFFUM.
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XANTHtSMA (Ureek, dyed yellow, referring to the

color of the tls.). CompdsiUc. A genus of only one spe-

cies, a sumraer-blooiiiing, yellow-liowered composite with
heads 1-lM in. across, composed of a small disk and
about 20 rather slender rays. This plant is known to

flower-seed catalogues as Centauridium Drnnnnondii.
In cultivation the plant is treated like a hardy annual,
the seed being sown in the open border early in spring.

Generic characters : fls. all fertile: akenes top-shaped,
4-5-ribbed or angled; pappus persistent, composed of
10 or 12 rigid bristles which are minutely scabrous
above, gradually chaU'y-dilated towards the base, and
longer than the disk-corolla, as many more one-half
shorter, and usually 5 still smaller and shorter external
ones.

Texd.nuin, DO. [Centauridium. Bntmniondii, Torr. &
Gray), Fig. 2752. Nearly glabrous biennial or annual,
1-4 ft. high: Ivs. narrowly oblong to lanceolate; stem-
Ivs. entire or with a few teeth toward the apex: fls. at-

taining a diam. of 2 in. even in the wild.
"yV. M.

XANTHOCfiRAS (Greek, xanthos, yellow, and keras,
horn, alluding to the yellow horn-like processes of the
disc). Saplnddcem. Ornamental deciduous shrub or
small tree with alternate, odd-pinnate Ivs., showy white
fls. in terminal and axillary racemes, appearing with the
leaves in spring on last year's branches. The large
greenish fruits are similar to those of the buckeye. A".

sorbifolia, the only species, is hardy as far north as
Mass., and is a very handsome shrub well suited for
solitary planting on the lawn. The dark green, glossy
foliage is not attacked by insects and retains its bright
color until frost sets in. The flowers are very showy
and appear even on small plants. Xanthoceras is also
sometimes used for forcing. It is not very particular as
to soil. A porous, loamy soil and a sunny position seem
to siiit it best. Prop, by seeds, stratified and sown in
spring, and by root-cuttings, which succeed best with
moderate bottom-heat. A monotypic genus from N.
China, allied to Ungnadia and Koelreuteria: fls. polyga-
mous, the upper ones of the terminal raceme pistillate,

the lower ones staminate, those of the lateral racemes
staminate, with rarely a few pistillate ones at the apex;
sepals and petals 5; disc with 4 suberect cylindric horns
about half as long as stamens; stamens 8: ovary su-
perior, 3-loculed. with a rather short, thick style: fr. a
capsule, with thick walls dehiscent into 3 valves, each
locule with several globose, dark brown seeds.

sorbii61ia, Bunge. Figs. 2753, 2754. Shrub or small
tree, attaining 15 ft.,with rather stout upright branches,
glabrous: Ivs. (J-12 in. long; Ifts. 9-17, usually oppo-
site, sessile, narrow-elliptic to lanceolate, sharply ser-
rate, dark green above, paler beneath, 1-2 in. long: ra-
cemes 6-10 in. long: fls. on slender pedicels, white,
about % in. across, each petal with a blotch at the base
changing from yellow to red: fr. green, 1)4-2% in. long;
seeds % in. across. May. N. Cliina. B.M. 6923. F.S.
18:1899. R.H. 1872:290;" 1898, p. 356. Gn. 8, p. 524 (col.

pi. not numbered); 34, p. 372; 50, p. 227. G.C. 11.

26:205; 111.2:274,275; 11:533; 17:197. G. P. 6:285. A.F.
3:109; 12:36. A.G. 18:357. Gng. 2:292-293; 3:289.
Mn. l,p. 27. M.D.G. 1900:592, 593. I.H. 24:295.

Alfred Rehder.
XANTHORRHCEA (Greek, yellow flow, referring to

theresin which exudes from the trunks). Jwncdcece. The
"Grass Trees," "Grass Gums " or "Black Boys," which
form a conspicuous feature of the Australian landscape,
are among those strange members of the rush family
that have a decided trunk or caudex. The Grass Trees
often have a trunk 2 or 3 feet high, surmounted by a
dense, symmetrical crown of foliage, composed of a
multitude of brittle, linear leaves 2-4 ft. long which
spread or curve gracefully in all directions. From the
center of this tuft of leaves arises a solitary, sceptre-
like flower-stalk, terminating in a dense cylindrical spike

of numerous, closely packed greenish flowers. These
picturesque desert plants are well worth trial in the
warmer and more arid regions of the U. S. The trunk
varies from almost nothing in some species to 15 ft. in
the case of aged specimens of X. Preissii. The tall and
palm-like trunks are thickly covered with the bases of
the old dead leaves, which are cemented together by the

2752. Xanthisma Texanum (X K)-

black or yellow resinous gum that flows freely from the
stems. In Australia the trunks are often charred and
discolored by bush fires. The following species have
been offered in southern Fla. and southern Calif., but
are practically unknown to cultivation in this country.
All the species are long-lived perennials native to dry
and rocky places. They are said to thrive in a com-
post of peat and loam and to be propagated by
offsets. JC. Preissii seems to be the most desirable
species.
Xanthorrhoea is a genus of 11 species of Australian

(1993)
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plants of the general appearance described above: peri-

anth persistent, of 6 distinct segments, the 3 outer
glume-like, erect, concave or almost hooded, 3- or 5-

nerved, the 3 inner much thinner, usually 5-nerved.
erect, but more or less protruded beyond the outer seg-
ments into a short, hyaline or white, petal-like, spread-
ing lamina. Flora Australiensis 7:112.

2753. Xanthoceras sorbiiolia (X %). (Seep. 1993.)

A. Trunlc very short.

B. Spike S-8 in. long.

minor, R.Br. Lvs. 1-2 ft. long, 1-2 lines wide: scape
longer than the lvs. : spike less than % in. wide. B.M.
6297. — Belongs to the group in which the inner perianth-
segments have a white blade conspicuously spreading
above the outer ones, while in the next two species the
inner segments have a short whitish tip, little longer
than the outer and scarcely spreading.

BB. Spike 1)4-2 ft. long.

Mstilis, E.Br. Lvs. 3-4 ft. long, 2-3 lines broad;
scape often 6-8 ft. long, not counting the spike. Readily
distinguished by the dense, rusty tomentum covering
the ends of the bracts and outer perianth-segments.
B.M. 4722. G.C. III. 17:196. F.S. 9:868.

AA. Trunk heco^ning 5 or 6, or et'en 15 ft. long.

PrelSBii, Endl. Lvs. 2-4 ft. long, 1-2 lines broad,
rigid, very brittle when young: scapes 2-6 ft. long, in-

cluding the spike, which occupies one-half to nearly all

its length. B.M. 6933.
\ff_ jj,

XANTHOERHlZA (Greek, yellow root). Often
spelled Zanthorrhiza. ^anunciiliicece. A genus of only
one species, native in the eastern United States from
New York to Florida. Plant shrubby: lvs. pinnate or
bipinnate: fls. in drooping racemes or panicles; sepals

5, petal-like, deciduous ; petals 5, smaller than the
sepals, and 2-lobed; stamens .5-10; carpels 5-10, ses-

sile, forming only one-seeded follicles, one ovule of each
usually not maturing.
The plants are cult, mostly for their handsome foliage,

which is nauch like that of Actsea, and which changes
to a beautiful golden color in the autumn. The plants
will grow readily in anj' good soil but usually prefer
damp and shady places, although it often thrives in

loose, sandy soil. Propagated both by seed and root

division in fall or early spring. Often not hardy in

Massachusetts.

apiiidlia, L'Herit. Shrub Yellow Root. Fig. 2755.

Stems of bright yellow wood, 1-20 ft. high: roots yel-

2754, Fruit of Xanthoceras sorbifolia (X ]/i).

low, sending up .suckers in spring: lvs. in clusters from
terminal buds; Ifts. about 5, cut-toothed or lobed, with

wedge-shaped bases and entire sinuses : fls. small, dark

or purple. April. Damp and shady places, southwestern

New York southward. A.G. 1891:289. B.B. 2:55.-Var.

ternita, Huth. Lvs. only ternate; Ifts. often more
deeply lobed, the sinuses entire. Same distribution.

K. C. Davis.
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XANTH0S6MA (Greek, yellow body, referriug to

tlie stij4:ma). Ardceie. This getius is iuteresting to the
horticulturist us coutaiuiug tlie haudsome variegated
stove foliage plant known to the trade as; PhyJlotcenium
Lindeni, and part of the vegetables
known as "Malauga," a crop to which two
per cent of the arable land in Porto Rico
is devoted. Many species of the arum
family are noted for their huge tubers,

some of which are edible "after the acrid

and more or less poisonous properties are
dispersed by the expression of the juice,

or by its dissipation through heat" (B.

M. 4989). Of this class the best known
is the Elephant's Ear, or Colocaaia es-

cuJenta. The Malanga is said to be "lit-

tle, if at all, inferior to CalacUum escn-
h'litum; in wholesomeness and delicacy
far superior to spinach; and in this re-

spect it may vie with any European vege-
table whatever."— S()^ Mag. The"Yantia
Malanga" of Porto Rico is, according to

Cook, Coloeasia antiqtiorum, var. es-

culenfa. Other Yantias are species of
Xanthosoma. The botany of them is con-
fused.
Xanthosoma is a genus of 25 species,

according to Engler, who has given an
account of them in Latin in DC. on
Phaner. vol.2 (1879). They are milky
herbs of South and Central America with
a tuberous or tall and thick rhizome: Ivs.

iirrow-shaped, 3-cut or pedately cut : tls.

unisexual, naked : males with 4-6 sta-

mens connate in an inversely pyramidal
synandrium with 5 or 6 faces: ovary 2-4-

ioculed; ovules anatropous.

A. Caudex a sJiorf., thiclc, erect rhizome,

sagfittildlium, Schott {Arum sagittifd-

Hum, Linn.). Malanga. A tropical vegetable. "Young
plants of this are stemless, but in age, from the decay of
the old Ivs., an annulated caudex is formed some inches
in height, each throwing out stout fibers from the base,
and from time to time producing offsets, by which the
plant is easily propagated, or if suffered to remain the

sagittate -ovate, suddenly and shortly acute at apex,
basal lobes obtuse: spathe large, with a creamy white
limb. Tropical Amer. B.M. 4989. — In northern hot-
houses said to bloom in winter.

2755. Xanthorrhiza apiifolia (X ^).

plant becomes tufted, and numerous Ivs. are produced
from the summit of the short, yet stem-like trunks "

(B.M. 4989). Lvs. 1-2 or almost 3 ft. long, broadly

2756. Xanthosoma Lindeni. Leaves a foot or so long.

AA. Condex tiiberons.

Lindeni, Engl. {PhyUota>nium Lindeni, Andr^). Fig.
2756. Tender variegated foliage plant with large, ar-

row-shaped lvs. marked with white along the midrib
and parallel veins which run therefrom to the margin.
LH. 10:88. A.G. 19:573 (1898). -Tuberous plant from
Colombia. G. W. Oliver, in his "Plant Culture," remarks
that this stove ornamental plant should be more used
for decorative piirposes than it is at present, for it will

stand more rough usage than one would suppose. After
a goodly number of leaves have been developed in a
warm, moist atmosphere, the plants will maintain a
good appearance in a greenhouse temperature and may
even be used as house plants. The lvs. are firmer in

texture than caladiums. Prop, by division. Before re-

potting, put the pieces in a warm sand-bed to encour-
age fresh roots. Lvs. oblong-hastate, with acute basal
lobes.

X. belophyllum, Kunth, has a short, thick, erect rhizome
and a cordate-hastate leaf. Venezuela. Var. Caracasanum, C.
Koch (X. Caracasanum, Sehott. Coloeasia Caracasana, Eng.),
has lvs. pale green beneath, tlie posterior lobes more produced
at the apex and the midrib and nerves often rosy. Caracas. —
X. Mafdffa, Sehott {Coloeasia Mafaffa, Hort.), closely allied to
the preceding, has a similar caudex and a cordate-ovate leaf

but the posterior costse are separated by a right or acute an-
gle, the angle in the preceding species being obtuse. ^^ ]y[_

XANTHOXYLUM (Greek, xanfhos, yellow, and xy-
lon. wood). Sometimes spelled Zanthoxyluni. In-
cluding Fagara. JRutd.ce(p,. Prickly Ash. Tooth-
ache Tree. Ornamental deciduous or evergreen
trees and shrubs, mostly prickly, with alternate odd-
pinnate or sometimes simple leaves and small greenish
or whitish flowers in axillary clusters or terminal pani-
cles followed by small capsiilar, often ornamental
fruits. X. Americauum is the only species which is

hardy north, but some of the species from E. Asia will

probably prove fairly hardy in the middle Atlantic
states. As ornamental shrubs tbey are valued chiefly
for their fruits, but some have handsome foliage also,

and AT. ailantlioides is called by Sargent one of the
most beautiful trees of Japan. They seem to be not
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2757. Leaf of Prickly Ash.
Xanthoxylum Ameiica-
.num(X>^).
Showing the stipules and

stipels in the form of spines.

very particular as to soil and position. Prop, by seeds
and by suckers or root-ciitting'S.

The genus contains about 140 species in the tropical

and subtropical regions of both hemispheres, and a few
in temperate regions. Trees
and shrubs, with mostly
prickly branches: most parts,
particularly the fruits, emit
a strong aromatic odor when
bruised; Ivs. odd-pinnate, 3-

foliolate or rarely simple: fis.

dioecious or polygamous,
small, in cymes or panicles;
sepals, petals and stamens 3-

8, sepals often wanting; pis-

tils 3-5: fr. composed of 1-5

separate small dehiscent cap-
sules each with 1-2 shining
black seeds. Several species
are used medicinally. The
wood of some W. Indian spe-
cies and that of the Austra-
lian JC. bracJiyacanthum is

considered valuable. The
fruits of JC. piperHutu are
used like pepper in Japan.

Americanum, Mill. (X. frax-
iiieitin ,\\'i\\d. X. raniifldrxiTu,

Michx.). Prickly Ash. Fig.
2757. Shrub or small tree, at-

taining 25 ft., with prickly
branches: Ifts. 5-11, opposite,
almost sessile, ovate, entire
or crenulate, dark green
above, lighter and pubescent
beneath, 1)^-2 in. long: fis.

small, greenish, in axillary
sessile cymes, appearing shortly before the Ivs.: seeds
black Quebec to Neb. and Va. B.B. 2:353.

piperitum, DC. Chinese or Japanese Pepper.
Bushy shrub, rarely small tree: branches with slender
prickles: Ifts. 11-13, narrow-elliptic to elliptic-lanceo-

late, serrulate, glabrous, dark green and lustrous above,
paler beneath, %-l% in. long: fls. in terminal, rather
dense, umbel-like corymbs. July, Aug. Japan, Corea.

X. ailantkoides, Sieh. & Zucc. Tree, attaining GO ft.;

branches with numerous short prickles: Ivs. 1-4 ft. long; Ifts.

oblong-ovate, glabrous, glaucous beneath, 3-6 in. long: tin. and
fr. in terminal corymbs. Japan. Handsome tree.

—

X. Bunged-
tunn, Maxim. Shrub, with stout, compressed prickles: Ivs.

prickly; Ifts. 7-11, ovate to ovate-lanceolate, glabrous, %-l^
in. long: fls. andfr. in terminal corymbs. N. China.

—

X. Clava-
Herculis, Linn. (X. Cavolinianum, Lam.). Toothache-tree.
PEPPER-woom Small tree, attaining 30 or occasionally 50 ft.

:

Ifts- 7-17. ovate-lanceolate, pubescent beneath wlien young.
\-l% in- long: fls. and fr. in terminal panioles. April. May.
S.Va. to Pla. and Tex. S.S. 1:2^-X.vlanispmum, Sieb. &
Zucc. Shrub, with stout, compressed spines: Ifts. 3-5, elliptic

to elliptic-lanceolate, serrulate, glabrous, 1-2 in. long: fls. and
fr. in small panicles on short lateral braneblets. Japan.—X.
schinifdlium, Sieb. & Zucc. Shrub, with sparingly prickly
branches: Ifts. 13-19, elliptic-lanceolate, erenate, emarginate
at the apex, %-lK in. long: fls. and fr. in large, terminal co-

rymbs. Japan. Alfred Rehdhr,

XENIA. The immediate influence of pollen— the
inliuence on the fruit that results directly from a
given pollination.

XERANTHEMUM (Greek, dry flower: it is one of the
"everlastings"'). Oompdsitce. There are four or five

species of Xeranthemum, of which JC. annuum is one
of the oldest and best known of the "everlastings" or
immortelles. They are inhabitants of the Mediterranean
region. They are annual erect herbs, densely pubescent
or tomentose. The heads are rayless, but the large in-

volucre scales are petal-like and persistent, giving the
plant its value as a subject fordry bouquets. Outerfiow-
ers few and sterile, inner ones fertile; receptacle chafi'y

;

involucral scales in many series, of various lengths, gla-

brous; heads solitary on long naked peducles.
The culture of Xeranthemum is very simple. Seeds

are usually sown in the open, where the plants are to

stand; but they may be started indoors and the seed-
lings transplanted. Hardy or half-hardy annuals.

Annuum, Linn. Fig. 2758. Atmual, 2-3 ft. tall, erect,
white - tomentose : Ivs. alternate, oblong - lanceolate,
acute, entire: heads purple, 1-1% in. across, the longer
scales wide-spreading and ray-like. S. Europe. —Runs
into many varieties. Var. ligulosum, Voss {X. plenis-
simum and X. imperidle, Hort. ). A double or half-

2758. Xeranthemum annuum (X%).

double form. Var. perligulosum, Voss {X, stiperhlssi-

)num., Hort.), has very full double heads. In these and
the single types there are white-fid. (var. alhutn), rose-
fld. (yslv. roseu7n) and purple-fld. (yslt. pttrpitrewn) va-
rieties. There are also violet-fid. forms. Var. multifld-
rum, Hort. (var. compactum) has a more compact and
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bushy habit, with somewhat smaller heads
Hort. , is a trade name for mixed varieties.

X. indpterum. Mill. (X. erectiim, Presl.) has white heads of

which the scales are little or not at all open or spreading. S.

Eu. to S. W. Asia. L. H. B.

X, varias, A. liaeeme 3-6 in. long or more: perianth-segments ex-

ceeding the stamens: Ivs. one line or less wide,

setifdlium, Miebx. {X. asj)hodelo\des, Nutt.). Pig.

{'i'k, dry leaf). JOilidcefe. Tur-
Lcy's Beard of our eastern states

rb,

XEROPHtLLTTM (G
key's Beard. The Tur
is a strung perennial h

3 or 4 ft. high, resembling
the asphodel. It has a

dense tuft of numerous
long, wiry leaves from the
center of which springs a

stately shaft sometimes 5

ft. high, with an oval or
oblong raceme 6 in. lon^,
crowded with yellowish
white G- parted tis., each
34 ill. across. It blooms
from May to July, fls. with
delicate fragrance lasting a
long time. It is a hand-
somer plant than the as-

phodel, but, like many
other native plants, its

beauty was first appreci-

ated in England and it has
only lately found favor in

American gardens. JC.

setifolium,or asphodeloides
as it is known to the trade,

is considered one of the
choicest plants for Englisli

bog gardens. The posses-
sion of several large clumps
is especially to be desired,
as each plant flowers so

freely that it requires a
year or two to recover.
Unfortunately the plant
does not seed freely and
propagation by division is

a slow process which must
be performed with great
care in the spring. It

needs a moist and some-
what shaded situation and
a peaty soil. The probabil-

ity is that the Turkey's
Beard can be grown in any
sandy soil that has been
liberally enriched with
well-rotted leaf -mold in a

spot that is reasonably dry
in \vinter. The species is

a native of the dry pine
barrens from southern N.
J. to eastern Tenn. and Ga.
The chief species of the
Pacific coast, JC. tenax, has
white and violet flowers,

the latter color supplied by
the stamens. Each region
should cultivate its own
species. The forms are
too much alike for the
same garden. A third spe-
cies. -S. Douglasii. is a rare
plant ranging from Mon-
tana to Oregon. It is dis-

tinguished by its 6-valved
capsule and is said to
be inferior as a garden plant to the other species.

Xerophyllums are tall perennial herbs with short
thick, woody rootstocks, unbranched leafy steins and
linear, rough-edged leaves, the upper ones shorter
than the lower: fls. small, white, in a large, dense ra-

ceme, the lower fls. opening first; perianth-segments
oblong or ovate, 5-7-nerved, devoid of glands; stamens
6: ovary 3-grooved; styles 3, reflexed or recurved:
capsule loculicidally and sometimes also septicidally
dehiscent. Watson in Proc. Am. Acad. Arts. Sci. 14:284.

759. A tall hardy perennial herb described above.
Varies in height from 1-4 ft. Found in the pine bar-

rens, eastern U. S. B.M. 748 and L.B.O. 4:394 {both
as Helonias asphodeloides). Gng. 1:173. A. P. 7:171.

2759. Xerophyllum setifolium Erowing near the margin of a pond.

Gn. .39:808 and p.
13:433.

527; 27, p. 224; 58, p. 15. G.C. II.

AA. Raceme 1-2 ft. long; perianth-segments scarcely
equaling the stamens: Ivs. ahout 2 lines wide:
pedicels longer, mostly 1-2 in. long.

t^nax, Nutt. Distinguished from eastern species by
characters indicated above. Ranges from Calif, to Brit.

Col. and varies in height from 2-5 ft. June, July. B.R.
19:1613 (erroneously as X. setifolium). ^_ ]y[^
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XIMfiNIA (Francis Simeues, Spanish monk, wrote
on plants of Mexico in 1015). Olacdcecc. Here belongs
the Hog Plum, a tropical fruit of minor importance
"which grows wild throughout the tropics, and in the

U. S. is native to Florida south of Tampa Bay. The
fruit is about an inch long, shaped like a plum, and the
piilp is sweet and aromatic. The "stone " which incloses

the seed is proportionately very large. The fruit is

borne on a small tree, each branch of which ends in a

thorn about }4 in. long. The fruits are generally eaten,

but although it is fairly common in Fla. it is not culti-

vated. The species has been suggested by the Ameri-
can Pomological Society as worthy of cultivation with a

view to improvement.
Ximenia is a genus of 8 species of tropical shrubs or

trees, often thorny: Ivs. alternate, entire, often clus-

tered: fls. whitish, in short axillary cymes or rarely soli-

tary; calyx small, 4-toothed; petals 4, united at the

base, villous within; stamens 8: ovary 4-loculed; lo-

c\iles 3-4-ovuled: drupe baccate, not inclosed in the
calyx.

Americana, Linn. Hog Plum. Also called Mountain
or Seaside Plum and False Sandalwood; "Wild Olive"
in Jamaica. Tropical fruit-bearing tree described above.
Lvs. 2-3 together, oblong, obtuse, t:hort-petioled : pe-
duncles 2—4-fld., shorter than the lvs.: fls. small, yel-
low; petals thick, lanceolate, rusty-hairy within : fr.

yellow; nut white, globose. Tropics. —The "Hog Plum "

of Jamaica is Spondlas lutea. -^ jyj

XYL6SMA longifolium has been offered in south-
ern Florida, but no plants have been sold and the stock
has lately been destroyed, as there seems to be no rea-
son for cultivating the plant. It is a bush from the
Himalayas and belongs to the family Bixacese. See
Flora of British India.

2760. Yucca arborescens. the tree Yucca, or "Yucca palm," of the Mojave region.



YAM. See DioRcorea and Sweet Potato. Circular 21,

Div. of Bot., U. S. Dept. Agric, has valuable cultural

notes on the introduction of West Indian Yams (Dios-

coreas) to subtropical agriculture in the U. S.

YARROW. Consult J.c/u7/efl.

YATE. See Eucalyptus occldentalis.

YELLOW ROOT SHRUB. Xanthorrhha,

YELLOW-WOOD. Chtdrastis tinctoria.

YERBA BTJENA. Micromeria. Douglasii.

YEW. Sec Taxiis.

YOUTH-AND-OLD-AGE. Zinnia.

its forms, and (jlauca are hardy in the northern states,

and Y, Trecitleana shows considerable resistance to

frost. The tender species are kept in the cactus house.
Weil-drained sandy loam suits them best, but with good
drainage they are tolerant of a large range of soil and
exposure. Prop, by seeds, offsets, stem - cuttings, and
the rhizomes that several species produce, which may
be cut into short lengths and rooted in the cutting bench.

i^.Trecuiea/iffi blooms usually in March in plant houses,
as when wild, and the Mexican species when brought to

flower are usvially spring bloomers, but they often refuse
to flower for long periods and then suddenly and unex-
pectedly produce an abundance of simultaneous bloom,
even on the smaller plants. Of the hardy species,
Y. glauca flowers in June and it is quickly followed
by Y, filamentosa and Y. flacclda, while the forms of
Y. gloriosa, which usually flower only at intervals of
several years, bloom from late August to so late in the
autumn as to be cut down bv frost.

I'Mimi--.

AiiWi;-.'.'..*'

..1^. ; -.

2761. Yucca Whipplei.

y^CCA (Indian 'name for the' Manihot, erroneously
applied by Gerarde). Lilidcew. About a dozen species,
chiefly of the arid North American table-land and con-
fined to the United States, Mexico and adjacent islands.
Evergreens with long, narrow, usually spiny-pointed
leaves and panicles of large white nocturnal flowers
frequently shaded with green or |>urple.

Y. filamentosa, flaccida, baccata, gloriosa in some of

Most species may be fertilized if fresh pollen is trans-
ferred directly from the anther to the stigmatic cavity of
anewly opened flower, preferably one seated directly on
the main shaft, where nutrition is more certain. Y.atoi-
folia commonly fruits freely, but the others rarely fruit

spontaneously in cultivation except Y. filamentosa and
Y. flaccida, which are pollinated by a small white moth
(Pronuba ynccasella) that accompanies them when cul-

126 (1999)
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tivated in the western states, but emerges from the pnpa
too late to pollinate }'. qlanca and disappears too early

for i^ gloriosa. See Rept. Mo. Bot. Gard. 3:99; 4:181.

The great Yuccas, or "Yucca Palms," of southern
California {Fig. 2760) are chiefly Y. arborescent. They

276"!!. Flower of Yucca
filamentosa (X K).

2753. Flower of Yucca
Whipplei.

Three petals removed
to show structure of
blossom.

grow in the higher lands bordering the Mojave and ad-
jacent deserts, reaching a height of 15-20 ft. The old
plants are exceedingly weird and picturesque. Occa-
sionally this species is transferred to gardens, but it is

apparently not in the trade.

aloifolia, 6.

Andreana, 5.

angustifolla, 4.

arffospatha, 8.

aspera, 8.

baccata, 9.

Californica, \.

canaliculata, 8.

Carrierei, 5.

concava, 2.

conspicua, 6.

Deleuili. 5.

drac(Bnoides, 5.

Dracouis, G.

elegans, 5.

JEllaeombei, 5.

INDEX.

ev-sifera. 5.

exigua, '.i.

filamentosa, 2.

flaccida, 3.

flexilis, 5.

glauca, 4.

gloriosa, 5.

oraminifolia, 1.

Guatemalensis, 7.

Hanburyi, 4.

Integra, 3.

juncea, 5.

Icevigata, 5.

longifolia, 8.

marginata, 5, 6.

Massiliensis, 5.

medio-striata. 5,

uobilis, 5,

orchioides, 3.

Ortgiesiana, 1.

pendula, 5.

plicata, 5.

puherida, 3.

q^^adrieolo^, 6,

recurvifolia, 5.

striatitla, 5.

stricta, 4.

sulcata, 5.

Treculeana, 8.

Vande rvinniana,
v.'iriegH.ta. 2, 5.

Whipplei, 1.

A. Fr. erect, capsxilar: seeds thin
and flat

E. Stigma capitate, on a slender
style ] . Whipplei

BB. Stigma 3- or 6-lobed, termi-
nating a stout style 2 filamentosa

."{. naccida
4. glauca

AA. Fr. pendent, not dehiscent.
B. Seeds thin: fr. wall thin and

soon dry: Ivs. nsnatly en-
tire

BB. Seeds thick: fr. puljyy, siveet

and edible

>

C. The fr. without a core, pu7'-

ple - fleshed : Ivs. rough-
margined

CC. The fr. with papery core
and yellowish flesh.

D. IjVs. rough-margined
DD. JjVS. tvith detaching mar-

ginal fibers when adult.

gloriosa

G. aloifolia

Guatemalensis

Treculeana
baccata

1. Whipplei, Torrey ( ]r. (?r«mziii/d;irt,Wood. T. Call-
fdruicii and Y. Ortg'iesidna, Hort. ). Figs. 27G1, 2763.

Acaulescent: Ivs. 3^^ ^i^- wide, stiff, flat, striate, glau-
cous, needle-pointed, rough-iuai-gined : panicle very
tall, narrow, long- stalked. Coast Range, California.

G.C. II. 6:196. Gn. 3.5, p. 561. R.H. 1886, p. 61. B.BI.
7662. Rep.Mo. Bot. Gard. 3, pi. 11, 12,54. R.H. 1884:324
(as var. violdcea). G.F. 8:415. — Grows everywhere in

southern Calif, and is a glorious sight when in bloom. It

is an easy plant to handle and has been known to flower
in three years from seed. Because of its peculiar stigma,
this is sometimes placed in a distinct genus, Hespero-
yucca.

2. filamentosa, Linn. Figs. 2762, 2764-5; 1052. Some-
times called Adam's Needle, Beak Grass, Silk Grass,
or Thready Yloca. Acaulescent: Ivs. 1 in. wide, rather
weak, somewhat concave, glaucous when young, short
and stout, pointed from the acute apex, with curly mar-
ginal fibers: panicle loose, long-stalked: fls. creamy
white; style white. Southeastern U. S. B.M. 900. A
yellow- or white-margined form is var. variegata, Carr.
B.B. 1:427. Var. concava, Engelm. {Y. concava, Haw.).
Lvs. broadly spatulate, plicate, concave. N. C.

3. fldccida, Haw. {Y. pub4rula, Haw. Y. orchioides,
Carr.). Lvs. more Hexible, recurving, not pungent,
gradually tapering, with thinner and less curly tibers.

Eastern U.S. B.R. 22:1895. B.M. 6316. -Usually culti-

vated for the preceding, and comprising several forms.
Vars. exigua and Integra have the leaf-margin brown,
without detaching fibers.

4. glauca, Nutt. {Y. angustifblia, Pursh. Y. Hdn-
buryi, Baker). Fig. 2766. Lvs. less than M in. wide,
thin but stiff, flat, acutely and pungently pointed, with
white margin from which slender fibeis detach them-
selves, whitish green: panicle with 1 or 2 short branches
within the cluster of leaves, or usually reduced to a ra-
ceme: fls. greenish; style green. Rocky mountain region
and plains. B.M. 2236. G.F. 2:247. Rept. Mo. Bot. Gard.
6, p. 7. B.B. 1 :427.-Var. stricta,TreL{ F. stricta, Sims).
Inflorescence freely branched at top of the leaf-cluster.
Southern plains. B.M. 2222.

5. gloriosa, Linn. Nearly stemless or with slender
trunk, 10-15 ft. high: Ivs. 1-2 in. wide, thin but not re-

2764. Adam's Needle—^Yucca filamentosa.

From a plant 4 feet Mgh.

curved, somewhat concave, glaucous when young, pun-
gently pointed, brown-inargined : panicle with ascend-
ing branches, short-peduncled: fls. often with a reddish
or brownish shading. Carolina coast region.—A form
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with median whitish stripe on the Ivs. is var. m^dio-
strillta, Planch. Among the numerous varieties and
forms into wliich tliis, the first-cultivated Yucca, has
sported, the following are most worthy: Var. plic&ta,

Carr. Lvs. very glaucous, strongly plicate. tr.C III.

15:304. Kep. Mo. Bot. Gard. 3, pi. (i. Var. recurvifblia,

Engelm. (
1'. rcfKrri-

fdlia, Sulish. i'. rc-

citrva, Haw. Y. pin-
<Zit/a,Hort.). Pig. 27G7.

Lvs. less plicate, soon
green, gracefully re-

curved, occasionally
with a few detaching
marginal threads. Car-
olina coast region. Gn.
47, p. 337. E.H. 1858,

p. 433; 1859, p. 488.

Variegated forms of

this are the following:
Var. marginata, Carr.
Lvs. yelh^w-margined

;

var. variegata, Carr.
Lvs. with yellow me-
dian band; and var.

elegans, Hort. Lvs.
with j-eddish median
Ij.-ind. Var. nobilis,Carr.

( Y.Hllacbmhei, Bak.j.
Lvs. glaucous, not pli-

cate, less recurved.
Var. Slexilis, Trel. ( F.
fUxilis, Carr.). Lvs.
long, narrow, less than
an inch wide, scarcely
plicate, glossy green,
gracefully recurved,
occasionally a little
rough on the margin. —
Hybrids of Y.gloriosa
with both capsular and
fleshy - fruited species
have been artificially

produced in Europe,
end are in some European gardens under the names V.
Deleuiti, Y. snleata, Y. Garrierei, Y. Andreava, Y.
dracwnoides, Y. striatuUt, Y. d£assilie)isis, Y. ensi-

fera, Y. hevigata and Y. juncea. R.H. 1886, p. 63;

1895, p. 81. For descriptions see B.H. 1893, p. 109.

Other hybrids not yet in the trade have 'more lately

been produced by Sprenger, of Naples.

6. aloifolia, Linn. Slender simple trunk 10-15 ft.

high: lvs. dagger-shaped, 1-2 in. wide, flat, very stiff

and pungent, not plicate: panicle compact, close to the
lvs.: fls. white, often tinged with green or purple;
ovary distinctly stalked. Southeastern U. S. and West
Indies. B.M. 1700.— Variegated forms are: Var. margi-
nata., Bommer. Lvs. with yellow margin, and often

2765. Flowers of Yucca filamen-

tosa (X '.,).

when young also tinged with rose. Var. quadricolor,
Hort. Lvs. with median yellow band, and also when
young with rosy coloration. Var. Sraconis, Engelni.
(Y. JJraednis, Linn.). Branching above. Lvs. broad
and arching, less pungent. B.R. 22:1894. Var. conspicua,
Engelni. {Y. cousplcuii, Haw.). Tall, the stems clus-
tered at base: lvs. broad, recurved, softly green-pointed.

7. Guatemaltasia, Baker. Tall, swollen at base,
branching above in age: lvs. about 3 in. wide, flat,

glossy green, sometimes plicate, rather thin but
scarcely recurved: panicle compact, close to the lvs.

Guatemala. G.C. HL 18, 519, 523, 525. Rep. Mo. Bot.
Gard. 4, pi. 1, 2, 19.

8. Treculeana, Carr.
(
Y. canaliculclta , Hook. )'.

ttspera, Regel. Y. longifbiia, Buckley. Y. Vcmdervin-
iiiiliui, Koch. Y. argospAtha, Verlot). Low tree, usu-
ally loosely branched in cultivation : lvs. thick and very
rigid, deeply concave, rough, blue-green, at length with
a few fine fibers detaching from the brown margin:
panicle short- stalked, compact. S.W. Tex. to N. E.
Mexico. B.M. 5201.

i^l

2757. Yucca gloriosa, var. recurvifolia.

9. baccata, Torrey. Spanish Bayonet, low, from rt

stout running camlex; lvs. of a yellower green, Willi

very thick marginal threads : panicle rather loose
within the leaf-cluster : fls. and fruit very large. S,
Colo, to Ariz. B.B. 1:426. '(Vm. Tkelease.

2766. Group of Yucca elauca, better known
as Y. aneustifolia.
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ZALUZIANSKYA (after a Pole, who wrote Blethodus

Herbarise, Pra/^ue, 1592). Including iVijcterinia, IScroph-
ularidcece. About 10 species of S.African herbs and
subshrubs, including three plants known as Night Bal-
sams or Star Balsams, from their night-blooming habit.
The name Night-blooming Phlox would be better, as the
flowers are salver-shaped and 5-lobed. each lobe being
deeply cut. These plants are generally treated as half-
hardy annuals, the seed being sown indoors in early
spring. The plants bloom in about ten weeks after being
set out and continue in flower through July and August.
Some cultivators declare that this method is very un-
satisfactory and urge that the seed be sown in the au-
tumn and the young plants wintered in a coldframe.
They will then begin to flower by June. The blossoms
are closed by day and are fragrant by night.
Zaluzianskyas are more or less viscous plants: lowest

Ivs. opposite, upper ones alternate, usually few-toothed:
fls. sessile but long-tubed, disposed in leafy spikes
which are cylindrical or flattish; calyx 5-toothed, 2-

lipped or 2-parted; corolla persistent, the 5 lobes entire
or 2-fid, equal or the 2 posterior ones a little wider;
stamens usually 4; style club-shaped: capsule oblong,
leathery or membranous. The Zaluzianskyas are little

known in American gardens. The botanical status of
the group is in need of revision.
A promise was made to give some account under

Zaluzianskyaof the puzzling tradenames JErini(.<i duplex,
gracilis, Paxtoniayia and speciosa. It is probable that
these are all varieties of Erimis alpinus. In the
American trade they are considered as trailing plants
suitable for hanging-baskets, vases and window boxes,
uses to which JBrinus alpinus is eminently adapted.
jy. speciosa is said to have ultramarine blue fls.; £!.

gracilis, light blue fls. and a spreading habit: U. Pax-
toniana, pure white fls., blue-edged; £J. duplex, double
blue fls. MJrinus gracilis of the botanists is a true
Zaluzianskya, being a synonym of Z. lychnidea, a plant
of erect habit with white fls. that are violet outside
Although Erinus and Zaluzianskya are placed in dif-

ferent tribes of the figwort family, it is difficult to sepa-
rate them by any one important botanical character un-
less it be the shape of the stamens, which is oblong in

Zaluzianskya, reniform in Erinus. The horticulturist,
however, may readily distinguish them by the lowest
leaves, those of the former being opposite, those of the
latter tufted. To the account of Erinus in Vol. II, p.
543, should be added the fact that the genus has only
one species. The other names which appear to be good
species of Erinus in Index Kewensis are presumably to

be referred to other genera, as they are mostly South
African plants, — Europe and the Cape having few
genera in common.

All the species mentioned below have their corolla-

lobes bifid.

A. Corolla-tuhe slighfly pubescent.

B. Duration perennial : bracts broadly lanceolate :

Ivs. oblong-linear.

lychnidea, Walp. {Nycterinia lychnidea, D. Don.
Erinus gracilis, Lehm., not Hort. ), Subshrnb, 2 ft.

high, with fls. 1>< in. long, % in. across, white, violet

outside. B.M. 2504. B.R. 9:748 (both as Erinus lych-
nidea).

BB. Duration annual: bracts oblong -lanceolate : Ivs.

linear or the lower ones lanceolate.

Cap^nais, Walp. [Nycferinia Caplnsis, Benth.). Dif-
fers from the above, according to Beutham, in stature,
duration, strict stems and smaller Ivs., but unfortu-
nately Bentham does not give the height of the plant or
color of the fls. According to R.H. 1851:221, the plant
has white or lilac flower-clusters on the same plant,
each flower having an orange eye. The spikes, accord-
ing to Bentham, are commonly short and 4-8-fld., some-
times long and 15-20-fld. There is some evidence that

this species and the next are confused in the trade. In
R.H. 1851:221 the fls. are %-l in. lung and less than
%. in. across.

AA. Corolla-tube glahrotis.

selaginoides, Walp. {Nyctertnia selaginoides, Benth.),
Dwarf annual, branched at the base, 3-5 in. high, rarely
6 in., with spatulate Ivs. and fls. %-l in. long, color of
fls. not stated by Bentham. but in R.H. 1896, p. 308
(same picture as Gn. 24, p. 89 1 the fls. are said to range
from white to lilac and darker depending upon their stage
of development, with an orange-colored eye which be-
comes crimson later. This suggests the preceding spe-
cies, and it is evident that the two must be distinguished
by technical characters until the colors can be verified.
The plant advertised in America as Nycterinia selagi-
noides is said to be a pink-fld., half-hardy perennial,
growing 9 in. high, which does not agree with authentic
descriptions. A species passing under this name is

hardy at San Francisco. -^^ jj^

ZAMIA (name used by Pliny, meaning loss or dam-
age, and first applied to barren pine cones, and trans-

ferred to these plants apparently because of the cone-
like fructification). Cycnddcece. One of the nine genera
of the Cycas family, as constituted by Alphouse De
Candolle (Prodr. 16, pt. 2, pp. 522-547).* Other genera
of horticultural interest and discussed in this Cyclope-
dia are Ceratozamia, Cycas, Dioon, Encephalartos and
Macrozamia. The Zamias are stocky short- and usu-
ally simple-stemmed cycas-like plants, the trunk some-
times subterranean, with long-pinnate evergreen leaves

or fronds, the leaflets being thickened and usually
broadened at the base, and jointed. There are about 30

species in the American tropics, and two are native to

Florida. The flowers of cycads are dioecious, without en-

velopes; the pistillate flowers are mere naked ovules in-

serted under scales in cones, and the staminate flowers

2768. Zamia Floridana.

are simple anthers under similar scales. The plants
are therefore gymnosperms (seeds naked or not inclosed
in a pericarp or ripened ovary) and are allied to the
conifers. The fruit is a berry-like drupe. In Zamia the
floral scales are peltate (and not horned) and form a
cylindrical cone; the anthers are numerous, and the
ovules pendulous in pairs. Leaves nearly straight in

venation. The fecundation of Zamia has been studied
by H. J. Webber (Bull. 2, Bureau of Plant Ind. U. S.

Dept. Agr. ). His conclusions respecting the Floridian
species are accejited below.
Zamias are warmhoust- plants, to be treated like spe-

cies of Cycas or Encephalartos, which see. The plants

are propagated by means of seeds and oflfsets; also by
division when there is more than one crown.

(2002)



ZAMIA

A. Petiole prickly.

furSur4cea, Ait. Trunk cylindrical, 1-2 ft. tall: peti-
oles dilated and concave at the base, with several sraall
prickles: Ifts. about 10-12 pairs, opposite or alternate,
oblanceolate, entire on the lower half but serrate or

jagged towards the top, acute or obtuse,
scurfy beneath (as also the rachis):
cone oval-conical, downy, pedunculate,
pale yellowish brown, the pistillate ones
i in. or less long. Mexico. B.M. 1969.

Lindeni, Regel.
Trunk cylindrical, 2~

1 ft. or more tall

when well grown

:

petioles long, cylin-

<lrical, sparsely pro-
vided with tawny
wool, the prickle.s

short conical and
spreading: Ifts. 20 or
more pairs, glabrous
or somewhat puber-
nlous, nearly or quite
opposite, sessile,
long - lanceolate and
acuminate, dentate-
serrate towards the
top. Ecuador. l.H.
22:195.

ZAUSCHNERIA 2003

2769 Staminate

cone of Zamia
Floridana.

2770. Pistillate
cone of Zamia
Floridana.

AA. Petiole not prielclii.

B. Species growing beyond the limits of the U. S

integrrifdlia, Ait. Trunk 12-18 in. tall, erect, globular
or oblong: Ivs. glabrous: Ifts. alternate, 7-16 pairs,

oblong to linear-lancetilate to lanceolate, mostly ob-

tuse, entire or somewhat dentate towards the apex:
cones oblong and obtuse, short -peduncled. West
Indies. B.M. 1851. — The Florida plants, usually re-

ferred here, are apparently all J?. Floridana and Z.
puniila.

Mexic8,na, Miq. Distinguished by DeCandolle as fol-

lows: scales of the leaf-buds toiuentose and also the
petioles at the base, the petioles 3-cornered, unarmed,
glabrous, somewhat warty : Ifts. of 9 or more pairs,

sub- opposite, narrow - lanceolate, straight or slightly
curved, acute or acutisb, rigidly coriaceous, dark green,
many-nerved, spiuulose- serrulate from the middle to

the apex. Mex. — By Index Kewensis referred to Z.
Loddigesii, a species with prickly petioles.

Psetido-parasitica, Yates (.?. iJcEsiJi, Kegel). Distin-
guished as follows by DeCandolle: trunl^ cylindrical:
Ifts. lanceolate, sinuose - falcate, entire, glabrous, acute
at the base, cuspidate at the apex, with 18 strong nerves
which are twice bifurcate. Panama. — Grows on tree
trunks.

an^stlfolia, .Jacq. Foliage glabrous when mature:
Ifts. o in. long, 4-20 pairs, usually alternate, elongated
and narrowly linear, the apex obtuse and very obscurely
serrulate or entire, tlie base not narrowed, 6-8-nerved:
pistillate cone obtuse but cuspidate. Bahamas, Cuba.

EB. Species native to Florida.

Floridana, DC. Coontie. Comptie. Figs. 2768-71.
Lvs. ovate or ovate-lanceolate; petiole triangular in out-
line, sericeo-tomentose at base, with scattered hairs
above; Ifts. mostly opposite, 14-20 pairs, glabrous above
and with scattered hairs beneath, linear, falcate and
somewhat twisted, narrowed at the base and obtuse at
the apex, the margin revolute and with a few obscure
teeth: mature pistillate cones oblong, 5-6 in. (I2-16H
cm.) long, markedly umbonate (projection on the
scales), denselytomentose. — Very abundant in southern
Florida on the east coast below lat. 26° 30', in open
comparatively dry pine woods.

ptimila, Linn. Differs, according to Webber, in hav-
ing shorter and broader leaflets which are less twisted
and not so erect and rigid, and in its shorter and non-
umbonate cones with seed-bearing scales thinner and
more flattened at outer end. —Abundant in central

Florida, ranging from 28° .'SO' north for one degree of
latitude, in dense moist woods.

Z. cnrAUipes. Verscli., is Macroz.imia spiralis.— Z. Dinni-
soni, V. Mnell,,is Jbicin/.aiiiia Perolfskyana.—«. ffteuca, Hort.— Cyc.as Rumphii '!—/.. /n'nniriix. Ait.=Encephalartos piuigons,
—Z. spitlosa. Lodd.— Eiu-ephalartos Altensteinii. L Jf 3

ZANNICHfiLLIA paWstris, Linn. { NuiadHcem) , or
Horned Poudweed, is offered by collectors of native
plants, but has little horticultural value. It is a hardy
a(iuatic plant (probably annual) widely distributed in
the New and Old Worlds. It has thread-like submerged
lvs. 1-3 in. long and flowers and fruits under water. It
is found in fresh or brackish water. B.B. 1:80.

ZANTE CUREANT. See liaisiii, page 1496.

ZANTHOEEHiZA. See Xuntliorrliiza.

ZANTH6XYLUM See Xii nlJw.cyhim.

ZAUSCHNfiElA (named for a professor of natural
history at Prague). Onayiacew. The Calikoknia
Fuchsia, or Hummingbiku's Trumpet, is a halt-hardy
perennial plant %-2 ft. high, with drooping, trumpet-
shaped vermilion fls. 1}4 in. across and under 1 in. wide
at the mouth. It is the calyx which forms the showy
trumpet, and its 4 acute lobes are rather larger than
the 4 petals, which are obcordate and inserted at the
throat of the calyx-tube. The length of the calyx dis-
tinguishes this genus from Epilobium, to which Zausch-
neria is closely allied by reason of its 4 petals, 8 sta-
mens, 4-loculed ovary and comose seeds. The genus has
only one species, but this varies greatly in the width of
lvs. and hairiness. Varieties have been made based
upon linear, lanceolate or ovate lvs.. but they run into
one another. The plants also vary from glabrous and
pubescent to tomentose. As a bedding plant it has been
occasionally used for novelty elfects by European gar-
deners. To overcome its thin and leggy habit, it is well
to set the plants rather closely and pinch out the young
shoots until compact bushes are secured. The plant is
sometimes grown in pots for greenhouse decoration in
late autumn. There are said to be forms that vary con-
siderably in hardiness. The plant is hardy in most parts
of England with slight winter covering. In favored spots
it is considered to be a choice plant of pendent habit
for the steep sides of rockeries and for naturalizing on
old walls. In light and dry soils it spreads underground
like the epilobiums. It is prop, by division, by cut-
tings made in autumn and wintered in a coldframe, or

2771. Aggregate fruit of Zamia Floridana (X J^).

Cone not mature

by seed.s sown in early spring in mild heat. In Califor-
nia the plant is considered objectionable on account of
the unkempt appearance produced by the woolly seeds.
It is remarkably resistant to drought.

Call{6mica, Presl. California Fuchsia. Humming-
bird's Trumpet. Half-hardy perennial with the flower
of a Fuchsia and the fruit of an Epilobium: height
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%~2 ft.: Ivs. linear to ovate, ^-\}4 in. long, glabrous,

pubescent or tomentose: lis. scarlet or vermilion, the

trumpet-shaped calyx IK in. long: calyx-lobes ovate;

petals obeordate, spreading: fr. 4-vaIved, imperfectly
4-loculed. B. M.
449H. F. S. 4:404.
P. M. 15: 195. F.

1847-48:241. Gn.
31, p. 29; 31:578.

R.H. 1849:141.

W. M.

Z fi A (an old

Greek name for

some common cere-

al, probably spelt).

Graniinete. As now
limited the genus
is founded upon the
single polymor-
phous cultivated
species £!ea Mays,
Maize or Indian
Co_rn {Figs. 2772,
2773), whose origin
is unknown but is

suspected by some
to be Teosinte {Eh-
chltena lnxuvi(nis).

Most of the evi-

dence points to

Mexico as the re-

gion in which it

originated and from
which it spread.
Under the head of
Corn are given the
botanical charac-
ters of the genus,
a classification of
subspecies of Zea
Mmj.^, and a dis-

cussion of Sweet
Corn and Pop Corn.
A picture of a stam-
inate Hower is given
in connection with
the article Grass
(Fiff. 984, p. 683).
Hackel ("The True
Grasses ") explains
the fructification of

Maize as follows:
"The pistillate
spikes (originallj'

by monstrous or
teratological devel-
opraent?)are grown
together into a
spongy, continu-
ous, club - shaped
body (the cob) upon
wliich the 4-11 dou-
ble rows (each ses-
sile upon a low
longitudinal eleva-
tion that is limited

by a long, shallow furrow on each side) correspond to
a single spike of Euchliena. Grain developed at the
expense of the other parts, projecting beyond the thin
bracts, which rarely become coriaceous and inclose it."

Fig. 2773. The staminate flowers are in the "tassel."
Dent or Field Corn {Z. indentata, of Sturtevant). The

bulk of the Corn raised for home use and for export be-
longs to this subspecies. It is characterized by the
presence of horny or corneous endosperm along the
sides of the grain, while the starchy endosperm extends
to the summit. In di*ying, the tiouiy portion shrinks
more than the horny, and this gives rise to the dent at the
summit. Both the horny and the floury portion of
the endosperm consist of starch, but the former is more
compact. The varieties vary greatly in size of plants
and appearance of the ear, but in general the plant and

2772. Indian Corn — Zea Mays.

the ear are both larger than the Sweet or Flint Corns.
The color of the kernels varies, the chief color varieties
being white, yellow, and calico, the latter mottled with
red; red varieties are less common, but red ears occa-
sionally occur in all varieties.

Flint Corn {Z. indiirata, Sturt.). Kernel with horny
endosperm enveloping a starchy or floury portion, this
being hard and flinty and with no dent at apex. Ears
in most varieties smaller and rows fewer (often 8) than
in the Dent Corn. Color of kernel white, yellow, red,
blue, and variegated. Commonly cultivated through the
northern portions of our country and in Canada, where
the seasons are too short for Dent Coi'n. Has been
grown as far north as 50°.

Soft Corn {Z. amylacea, Sturt.). Kernels without
horny or corneous endosperm, hence shrinking uni-
formly. Seems to have been commonly grown by the
Indians in many localities of both North and South
America. At present it is cultivated to only a limited
extent in the United States. Brazilian Flour Corn sold
by seedsmen is a type of the Soft Corn.
Pod Corn {Z. tunicata, Sturt.) is sometimes grown as

a curiosity. Each kernel is inclosed in a small husk and
the whole ear a.2:ain inclosed in the usual husk.
A form of Flint Corn with variegated leaves goes

under the name of Zea Japonica, or Japanese striped
Corn. Z. quadricola and Z. graciUima are seedsmen's
names for other similar forms, the former being varie-

gated and the latter dwarf.
For cultural account, see Corn, \ ^^ Hitchcock.

2773. Ear or pistillate spike of Maize.

The husks are a kind of involucre. Each kernel repre-

sents a flower. The "silks'' are styles.

The origin of Maize is still a mystery. All evidence
points to an American nativity, but the original form of

the species is not identified. Many persons believe that

the wild original will yet be found somewhere from
Mexico soutli. Others suppose that Maize originated
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from the Teosinte (EuehUvva Mexicaita), a fodder
grass that is much grown iu Mexico. See Teosinte.
This latter view has arisen from experiments in cross-

ing Teosinte and Maize, whereby a maize-like plant has
been produced, thus showing the very close alliiiity of

the two species. Plants of this hybrid were tliouglil by
the late Sereno Watson and others to constitute a new
species of Zea, and Watson named it £!. ca^tiiia. This
plant quickly I'everts to ordinary Corn when grown in

the North (see Harsliberger, G. F. 9:522; Contr. Bot.
Lab. Univ. Penu. 2:231. Also Bailey, Bull. 49, Cornell
Exp. Sta. ). Figs. 2774, 2775. Zeu Muys, therefore, may
be (1) a true species, of which the wild prototype is

unknown; (2) a direct offshoot by domestication of
Miichlwna Mexicana; (3) a product of crossing between
JSiichlcena Mexicana and some unknown related species;

(4) a product of crossing between Uuchlxsna Mexicana
and a domesticated race of the same species. Our
knowledge is yet insufficient to enable us to offer much
more than conjecture on these categories.
Maize is remarkably variable, although most of the

variations intergrade in different regions and under
different conditions. The most extended American study
of variation and varieties in Maize has been made by
the late Dr. E. Lewis Sturtevant. The summary of his
study of varieties is published as Bull. 57, Office of
Experiment Stations, U. S. Dept. of Agric. ("Varieties
of Corn," 1899). Sturtevant throws the varieties of
Maize into seven "species groups" or "agricultural
species." The distinguishing characters of these
groups are founded on the kernels. Aside from these
there is at least one well-marked race
of ornamental maize, Zea Japonica,
which for horticultural purposes may
well be separated from the others. In
the following classification, the char-
acters of the races, except of the orna-
mental sorts, are copied from Sturte-
vant. It is probable that a strict in-

2775. Ear of Zea
canina, second
year from the

wild. Cob flat-

tish(X%).

quiry into the no-
menclature of Zea
Mays would find
other names to re-

place some of those
given by Sturte-
vant; but his
names have the
great merits of defl-

niteness and of ap-
plicability to Amer-
ican forms of
Maize.

Zea Mays, Linn. Maize. Indian Corn. A com-
posite species, of which no single form can be taken as
the type. Linnseus meant the name to cover the whole
range of forms then grown in European gardens.
Tender annual. If an original specific form of Maize
were to be discovered, this form would no doubt be

2774. Zea canina, showing the long
branches, with ears at the ioints.

taken as the type, and all other forms ranged as varie-
ties of it.

A. Maize (jroum for ornament.

Var. Japdnica, Koern. (Z. Ja.p6nica, Van Houtte.
Z. rittdta, Hort.). Foliage variously striped with
white: plant small. Said to have come from .lapan.
F.S. 16:1673-4. Ears small; kernels yellowish, flint.

Var. gracillima, Koern. (Z. oracillima and Z. minima,
Hort.). Very dwarf, slender form with green Ivs., some-
times cult, in Eu. A
variety rariegata is also
mentioned.

Var. CurAgrua, Hort.
(Z. Gurdgua, Molina),
is described as a very
robust green -leaved
form. Sturtevant places
it In the Pop Corn tribe.
Gn. 42, p. 207.

2776. Zea canina. third

year from the wild.

Kernels less pointed.

Cob nearly cylindrical

(X%).

2777. Poi or Husk Corn. - Zea
Mays. var. tunicata (X ^-i).

Each kernel inclosed in a husk.

AA. Maize grown primarily
for the grain or fruit.

Var. tunicata {Z. tunic&ta,
Sturt,). Pod Corn, Figs. 2777,
2778. Plate VII. In this group
each kernel is inclosed in a
pod or hiisk, and the ear thus
formed is inclosed in husks.

Var. everta {Z. ei'Srta,
Sturt.), Pop Corn. Fig. 551,

Vol. I. Plate VII. This group is characterized bj' the
excessive proportion of the corneous endosperm and the
small size of the kernels and ear. The best varieties
have a corneous endosperm throughout. This gives the
property of popping, which is the complete eversion or
turning inside out of the kernel through the explosion
of the contained moisture on application of heat, A
small deposit of starchy endosperm does not greatly in-
terfere with this property of popping, but when the
starchy endosperm is in excess, as in a flint Corn, the
kernel does not evert, but the corneous portion only ex-
plodes or splits, leaving the starchy portion unchanged.
The true Pop Corn is hence ^
tender in its eating; the
false Pop Corn has a ten-
der portion of limited ex-
tent only. This class of
Corns is even more readily
recognized by inspection
than by description,

Var. indurata (Z. in-
durdta , Sturt. ) . Flint
Corn. Plate VII. Fig.
?779. A group readily re-
cognized by the occurrence
of a starchy endosperm,
inclosed in a corneous en-
dosperm, as shown in a
split seed. This corneous
endosperm varies in thickness with varieties. When
very thin at the summit of the kernel the shrinkage of
the starchy endosperm may cause a depression, thus
simulating externally a dent from which its structure
at once differentiates it.

V/=7^' / J* \\ ih'
~^/ Pi b'

2778. Cross-section of ear of

Husk Corn (X K).
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Var. indentata {Z. indentata, Sturt.). Dent Corn.
Fig. 2780. Plate VII. A group recognized by the pres-

ence of corneous endosperm at the sides of the kernel,

the starchy endosperm extending to the summit. By the
drying and shrinkage of
the starchy matter the
summit of the kernel is

drawn in or together, and
indented in various forms.
In different varieties the
corneous endosperm varies
in height and thickness,
thus determining the char-
acter of the indented sur-

face.

striped: fls. about 2, rose-red, contained in two boat-
shaped bracts, one of which is much smaller than the
other. Mexico.—A very common greenhouse plant,
much used for baskets and for covering the ground un-
derneath benches. Commonly confused with Trades-
cantia fluminensis;
Fig. 2785, and some-
times with Comme-
llna nudiflora. See
'fradescantia. The
Ivs. of Z. pendula
seem never to be
green. They vary
somewhat in color.

All forms are easily
grown, and they
propagate readily
from pieces of
stem. Var. quadri-
color, Voss (Tra-
descdntia qnadri-
color and T. multi-
color, Hort. ). Lvs.
with metallic green undertone
and striped with green, red and
white. Handsome. l H. B.

2783. Flower
of Zebrina
pendula.

Slightly en-
larged.

2784. Zebrina pendula,

(XM.)

2780. Dent Corn — Zea
Mays, var. indentata

less crinkled,

Var. indu-

).

Var. amyUcea [Z. amylti-
cea, Sturt.). SorT Corns.
This group i.s at once recog-
nized by the absence of cor-
neous endosperm. Throufih
the uniformity of the shrink-
age in ripening there is usu-
ally no indentation, yet in

some varieties an indentation
may more or less frequently
appear, but splitting the ker-
nel infallibly determines the
class.

Var. saccharata {Z. saccJta-
rAta, Sturt.). Sweet Corn.
Figs. 2781, 2782, .551. Plate
VII. A well-defined group
characterized by the translu-
cent, horny appearance of the
kernels and their more
wrinkled, or shriveled condition.

Var. amylea-saccharata {Z. amylea-saccha-
rdta, Sturt.). Stakcht-s^veet Corn. This
group is founded upon three varieties found
in the San Pedro Indian collection of Dr.
Palmer and sent in 188B. The external ap-
pearance of the kernel is that of a sweet, but
examination shows that the lower half of the
kernel is starchy, the uppei' half horny and
translucent. Tliese varieties all had a white
cob, the kernels deeper than broad.

L. H. B.

ZEBRtNA (name refers to the striped
leaves). CommelinlLcew. Differs from Tra-
descantia chiefly in the fact that the corolla
is tubular (petals not free); stamens C,

equal; fls. few, sessile, in 2 conduplieate bract
species.

p6ndula, Schnizl {Tradescdntia zehrtna, Hort. T.
tricolor, Hort., in part. Cyanblis vitlMa, Lindl. Com-
mellnn zebrhia, Hort.). Wandering Jew, in part.
Figs. 2783-84. Trailing, half-succulent perennial herb,
rooting at the joints: lvs. lance-ovate, sessile, the leaf-
sheath about ».< in. long and hairy at top and bottom
and sometimes throughout its length; under surface of
leaf red-purple; upper surface silvery white, suffused
with purplish, the central part and the margins purple-

ZELKdVA (after the verna-
cular name Zelkoua in Crete, or
Selkwa in the Caucasus). Syn., Abelicea. Urticdcew.
Ornamental deciduous trees, with alternate, short-peti-
oled, toothed leaves and insignificant flowers in axillary
clusters or solitary, followed by small drupe-like fruits.
Z. neuminata is hardy north and Z. crenata hardy as
far north as Mass., at least in sheltered positions. The
Zelkovas, particularly Z. acuminata, are handsome

trees of graceful habit, much resembling
a small-leaved elm tree. They seem not
to be very particular as to soil and posi-
tion. Prop, by seeds sown soon after
ripening; also by layers and bygraftingon
Ulraus. Four species are known, natives
of Crete, the Caucasus and E. Asia.
They are allied to Celtis and Aphananthe
and are chiefly distinguished by the con-
nate sepals. Prom the elms, which they
much resemble in foliage, they are easily
distinguished by the drupe - like fruits.

2781. Sugar or Sweet Corn -

Mays. var. saccharata (X i

Zea

i).

A green ear, with unshnmken
kernels,

Two Trees, sometimes
shrubby, with pen-
ninerved, stipulate
lvs. : fls. polygam-
ous, the perfect ones
solitary in the axils
of the upper lvs., the
staminate ones clus-
tered in the axils of 2782. Sweet Corn when mature and
lower lvs. or bracts; dry, showing the shrinkine of

calyx 4-o-lobed; sta- the kernels (X h)-
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mens 4-5; styles 2: fr. a 1-seeded drupe, usually broader
tban high, oblique, with the style eccentric. Z. acnml-
iKtta is an important timber tree; the wood is very dur-

able, and considered the best building material in Japan.
The young wood is yel-

lowish wiiite in color;

the old wood is dark
brown and has a beauti-
ful grain.

acuminata, Planch. {Z.
Kedkl, Maxim. Z. cu.-i-

piddfa, Hort. Phhiera
acurnindfa, Lindl. Pld-
^rera Japihiica, Miq.).
Fig. 2780. Tree, attaining
100 ft., with broad",
round - topped head:
branches slender : Ivs.

short - stalked, ovate to

obloug-ovate, acuminate,
rounded or slightly cor-

date at the base, sharply
and coarsely serrate, with
acuminate teeth, pairs of
veins about 10, somewhat

rough above, almost glabrous, 1-2J4 in. long, on fertile

branches, 2-5 on sterile branches. April, May. Japan.
G.P. 6:325. Gt. 37, pp. 22, 23.

crenata, Spach [Z. carpinifdJla, C. Koch. Pldnera
Ricliardij Michx. Abelicea uJmoldes, Kuntze). Tree,
attaining 80 ft., with slender branches forming an oval
or oblong head: Ivs. oval or ovate to oblong, slightly
cordate or rounded at the base, coarsely toothed with
obtusish teeth, with 6-8 pairs of veins, usually almost

cies, supposed to be Japanese; it is distinguished from Z. cre-
nata chietly by the Ivs. being somewhat smaller, more pubes-
cent rind rough above. Var. Verschaftelti, Dipp. {IJlnius
Verst'haffeltii, Hort.), has the Ivs. deeply iucisely dentate and
broadly cuneate at base. Alfred Rehder.

2785. Tradescantia fluminensis,

often confounded with Ze-

brina (X ^a) See Figs.

2539-il.

2786. Zclkova acuminata (X K).

glabrous above at length, pubescent on the veins be-
neath, %~3 in. long. April, May. Caucasus. Gn. 24,

p. 371.

Z. Japdnica, Dipp., not Miq., is an imperfectly known spe-

2787. Forced plant of Zenobia speciosa,

ZENdBIA (after Zenobia, queen of Palmyra, who
lived in the third century; a fanciful allusion to her
having been chained as was Andromeda, whose name
is commemorated by a closely allied genus). £j'ric(icecp.

Ornamental low deciduous or half-evergreen shrub, with
alternate, short-petioled, simple and white, campanu-
late, nodding flowers arranged in clusters along the last

year's branches. Hardy as far north as Mass., and a
very handsome shrub for borders of shrubberies, par-
ticularly when in bloom; the glaucous form is one of
the most conspicuous shrubs with light-colored foliage.

Zenobia is also recommended for forcing. It thrives
best in a sandy or peaty soil. Prop, by seeds sown in
spring and by layers; also by greenwood cuttings from
forced plants. See, also, Avdronieda and Pieris for
culture. Monotypic genus native of N. America, closely
allied to Andromeda aud Pieris but chiefly distinguished
by the open -campanulate fls. and 4-awned anthers;
calyx 5-lobed, with short valvate lobes; corolla cam-
panulate, as broad as high, obtusely 5-lobed; stamens
10; anthers with 4 slender awns: capsule depressed
globose, obscurely 5-lobed, somewhat carinate at the
dorsal sutures, dehiscent into 5 valves: seeds numer-
ous, small, oval, angled.

speciosa, Don [Andrdmeda speciosa, Michx. A. con-

siiiefolia, Vent.). Pigs. 2787, 2788. Shrub, 2-4 ft. high,
with upright or arching branches: quite glabrous: Ivs.

oval to oblong, obtuse or acutish, crenulate or finely

serrulate, often covered more or less with glaucous
bloom, 1-2 in. long: fls. on slender nodding pedicels,

clustered and forming racemes 2-5 in. long ; corolla

white, % in. across. Mav, June. N. C. to Fla. B.M.
970. L.B.C. 6:551. Gn. 22. p. 271 ; 57, p. 185. G.C. III.

23, suppl. 28 May. — Var. pulveruUnta, Michx. (Andrdm-
eda pulveruUnfa, Bartr. .-1. glauca, Hort. A. Candida,
Hort.). Foliage covered with chalky-white or glaucous
bloom. Gn. 24:420. B.M. 607. A.\Jealhaia, Lindl., is

a form with similar foliage and the corolla 5-parted al-

most to the base. B.R. 12:1010. Var. nitida, Michx.
(Var. viida. Vent. Var. viridis, Hort.), has green foli-

age without bloom. Alfred Rehder.

ZEPHYRANTHES (Greek, ttoiver of tlie west wind).
AmanjJlidaceir. Zephyr Flower. Fairy Lily. About
three dozen species of bulbous plants native to the
warmer parts of America. Unfortunately they are not
quite hardy, but some of them are very satisfactory
plants for window-gardens, resting somewhat in winter
and blooming in .summer under such treatment. They
all have linear Ivs. contemporaneous with the fls., and
slender scapes about 6-9 in. high, crowned by solitary

6-lobed fls. of white, rose or yellow. The fls. are 1-3 in.

across. Other generic characters: perianth regular,
erect or suberect : corona none ; anthers dorsifixed,
versatile: ovules many, superposed: seeds black, flat.
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The latest revision of Zephyrantbes is found in Baker's
Handbook of the Araaryllidete, 1888, where the follow-

ing subgenera are made:
Subgenus Zephyranthes Proper. Flower erect;

tube short; stamens inserted near its throat. (Eighteen
species, including all described below except No. 11.)

2788. Zenobia speciosa (X V^). (See page 2007.)

Subgenus Zephyrites. Flower slightly Inclined;
tube short; stamens inserted near its throat; style
more decliuate than in the other two subgenera.
(Eleven species, including No. 11 below.)
Subgenus Pyrohrion. Flowers erect; tube longer,

dilated in the upper half; stamens inserted at the mid-
dle of the periauth-tube. (Five species, none in cult.)

For the further separation of the species Baker uses
the characters which appear in the key below, except
the foliage characters and the color of the flowers.
However, the genus may be readily separated into three
sections based upon the color of the fls., and this ar-

rangement is here used as being more convenient to the
horticulturist. The seasons of bloom indicated below
are those for localities where the plants will thrive out-
doors the year round.
The Zephyr Lilies must be wintered in a place free

from frost, and as the best kinds are natives of swampy
places it is fair to presume that they will need more
moisture during the resting period than the generality
of bulbous plants. The four best species are: Z. Can-
dida, white, autumn; Z. Atumasco, white, spring; Z.
carliiata, rosy, summer; Z. rosea, autumn. AU of these
will probably survive the winter out of doors in our
middle states if given a fair degree of protection.

Z. Candida deserves special notice. William Watson,
of Kew, England, writes in Gn. 37, p. 174: "The most
satisfactory of all is Z. Candida. This species differs

from all others known to us in several particulars, the
chief being its hardiness and ease of management under
ordinary cultivation in a sunny border out of doors. We
have tried almost all the other species of Zephyranthes
with this treatment, but they every one failed, whilst
Z. Candida flourished and multiplied rapidly, until we
now have a border filled with it. This border is against
the south wall of a greenhouse and it is always moist.
The soil is ordinary loam, in which the bulbs were
planted about 4 inches apart. They have each since
become crowded tufts, their leaves completely hiding
the soil. This border was as gay with the Mowers of
Zephyranthes last autumn as nny border of crocuses in

spring. On very sunny days the flowers opened quite
flat, and glistened like snow in the sunshine. Another
character which distinguishes this species from the

others is its evergreen foliage." It is said that the river
La Plata was so called (the name meaning "silver")
because of the profusion of these white flowers on its

shore.

INDEX.

Andersoni, 11. erubescens, 3. rosea, 8.

Atamasco, 1. grandiflora, 6. Texana, 10.

Candida, 5. Lindleyana, 7. Treatise. 2.

carinata, 6. lonKifolia, 9. verecunda 4.

A. Fls, ivhitCj often tinged rose out-
side.

B. Stigma 3-lohed.

c. Ovary stalked.

D. Perianth 3 in. long.

E. Lvs. channeled, bright
green, s h i n i n g, with
acute margins 1. Atamasco

EE. JJvs. thick, semi -terete,

deep green, not shining,
with rounded ?narg ins.. . 2. Treatiae

'

DD. Perianth 2 in. long 3. erubescens
cc. Ovary sessile 4. verecunda

EB. Stigma capitate, obsctirelt/ 3-

lobed 5. Candida
AA. Fis. bright rose-colored.

B. Perianth ^y^-S in. long 6. carinata
bb. Perianth 1%-2 in. long 7. Lindleyana

bbb. Perianth about 1 in. long 8. rosea
AAA. Fls. yellow, often reddish outside.

B. Style slightly declinate.

c. Pedi'cel much shorter than
spathe 9. longifolia

cc. Pedicel much longer than
spathe 10. Texana

BB. Style strongly declinate 11. Andersoni

1. AtamAsco, Herb. {Amaryllis Atamasco, Linn.).
Atamasco Lily. Fig. 2789, 2790. Most popular and larg-

est of the spring-blooming white-fld. species; the com-
monest Zephyr Lily native to the U. S. Bulb short-

necked, less than 1 in. thick : lvs. 4-G, linear: scape 6-12

2789. Atamasco Lily--Zephyranthes Atamasco (X M).

in. high: fls. pure white, about 3 in. long. March-June.
Va. to Fla. and Ala. B.B. 1:444. B.M. 239. L.B.C
19:1899. Gn. 24, p. 199; 37, p. 155.

2. Trdatiae, Wats. Closely allied to Z. Atamasco
and best distinguished by the lvs. as indicated in the
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key. The perianth-sepcnients are sometimes keeled with
rose, but iu both species the lis. turn pinkish with age.

It is II Florida species, found in damper localities and
blooming several weeks later than Z. Atamasco. V.
6:299. Gn. 'S^, p. 11.

3. erub6scens, Wats. (Aniarf/lHs erubesceiis, Hors-
ford). Rare white-ild., August-blooming species sup-

posed to be native to sandy plains of Texas, but per-

haps from northern Mexico. Distinguished from the

two preceding species by the larger,

longer-necked bulb, shorter perianth
and tis. strongly tinged with rose
outside. Bulb over 1 in. thick; neck
as long: spathe bifid above; tube
equaling and closely embracing the
pedicel (about 1 in. long). — Int. by
Horsford 1889 and probably lost to

cultivation.

4. vereciinda, Herb. Rare spring-
and summer-blooming species, dis-

tinguished from other white-fid. spe-

cies in cult, by the sessile ovary and
long-necked bulb. Bulb 1 in. or less

thick; neck 1-2 in. long: fls. lM-2
in. long, greenish white, more or

less tinged outside or keeled M'ith

rose. Highlands of central Mex. B.
M. 2583. -Offered by Dutch dealers.

5. Candida, Herb. Fig. 2790. Most
popular of white-tld. Zephyr Lilies,

being distinguished from the others
by its autumn-blooming habit and
capitate stigma. Lvs. appearing in

autumn with the fls. and histing
through the winter in favored locali-

ties, over 1 ft. long: fls. pure white
or slightly tinged rose outside, 1%-
2 in. long. Marshes of La Plata,

Gn. 37:740. B. M. 2G07. L. B. C
15:1419.

6. carin^ta, Herb. (Z. grandiflbra,
Lindl.). Largest and choicest of
the rosy-fld. species and said by
Baker (1888) to be the commonest
Zephyranthes in cultivation ; how-
ever, the name Z. rosea is far com-
moner in American catalogues. It is

a summer-blooming species with fls.

2H-4K in. across, and about 3 in.

long. Bulb 1 in. thick, short-necked:
ovary stalked : stigma trifid. Ja-
maica, Cuba, Mexico, Guatemala.
B.R. 11:902. Gn. 33:6.30 (erroneously
as Z. Atamasco). I. H. 35:49. J.H.
in. 29:339.

7. Lindley^na, Herb. Rare sum-
mer - blooming rose-colored species
from the mountains of Mexico, in-

ferior to Z. earinafa for general cul-

ture. Bulb globose, % in. thick
;

neck short: fls. lJ^-2 in. long: ovary stalked; stigma 3-

fid ; spathe 3-fid onlv at tip. — Once offered by Lovett,
of Little Silver, N. j".

8. rdsea, Lindl. Autumn-blooming rosy-fld. species,
witli much smaller fls. than Z. earinafa but, accord-
ing to American catalogues, the most popular rosy-fid.

species. The fls. are only about an inch long and 1}4
in. broad: bulb globose, ^ in. thick; neck scarcely any

:

spathe 2-fid at tip onlv: ovary stalked: stigma 3-fid.

Oct. Cuba. B.M. 2537." B.R. 10:821. Gn. 12, p. 84 (col.

plate). — Trade plants of Z. rosea should be compared
w^ith Z. carinata.

9. longifolla, Hemsley. Summer-blooming, yellow-fid.
species. Distinguished from the next by characters of
pedicel and spathe. Bulb ovoid; neck 1V2-2 in. long;
spathe tiibular in the lower half: pedicel much shorter
than spathe: fls. yellow, coppery outside, %~\ in. long.
New Mex. Int. by Horsford, 1889, and probably lost to
cult.

10. Tex&,na, Herb. Yellow-fld. Texan species. Bulb
globose; neck 1-13^ in. long: spathe bifid only at-the

tip: pedicel much longer than the spathe: tt.s. yellow,
coppery outside, 1 in. long, VA in. across. B.M. 359(1

(JIahraiithns Andersoni, var. Texanua).

11. Andersoni, Baker. Yellow-fld. S. American spe-
cies of unci-rtiun blooming time. The fls. are usually
flushed and veined with red outside and there is a var.
with copper-colored fls., inside and out. Bulb ovoid,
short-necked: fls. 1-1 J^ in. long, 2 in. across. Monte-
video, Buenos Ayres. L.B.C. 17:1677 and B.R. 16:1345

Zephyranthes Candida above and

{both as Hahranihus ^4 ?(f7f'r.9o»/). — Apparently tlie only
representative in cultivation of its subgenus, which is

characterized by strongly declinate stamens.

Z. Alba, florihunda and sulphiirea of the Amencan trade
seem to be unknown to botanists. They can probably be re-
ferred to some of the above species. t^ jj

ZEPHYR FLOWER. Zephyranthes.

ZINGIBER (name ultimately derived from a Sanskrit
word meaning horii-shaped; probably referring to the
Ginger root). Scifavi/iulcem. Ginger. The Ginger
plant is a small reed-like plant about 2 ft. high, as
cultivated in greenhouses, with tuberous rhizomes,
aromatic leaves and dense cone-like clusters of bracts.
The flowers, however, are very rarely produced in cul-

tivation, and Roxburgh wrote that he never saw the
seeds. The plant is supposed to be native to India
and China, but, like many other tropical plants of
the highest economic irapoi-tance, its nativity is un-
certain. Some idea of tlie importance of Ginger to the
world may be gained by the fact that in 1884 Great
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Britain imported 5,600,000 pounds of Gin^e^' valued at

$620,000. Medicinal Ginger is prepared from the dried
"root;" condimental Ginger from the green. Candied
Ginger is made from carefully selected, succulent young
rhizomes which are washed and peeled and then pre-
served in jars of syrup. Housewives often preserve
their own Ginger; it is important to have the hands pro-
tected while scraping the roots or they will "burn" for
days. Ginger probably could be cultivated commer-
cially in southern Florida and California. In Florida it

thrives in rich soil and partial shade, and the roots can
be dug and used at any time. The plant is cultivated

2791. Zingiber officinale

commercially even in localities where it is necessary to
, lift the roots and store them over the cool season, as in
the lower Himalayas. In the West Indies Ginger may
be cultivated up to an altitude of 3,500 feet.

Zingibers are occasionally cultivated as stove decora-
tive plants. The shoots having a reed-like appearance,
they may often be used to good advantage in arranging
plants for artistic effects. They are of the easiest cul-
ture. Propagation is effected by division of the rhizomes
in spring. These should be potted in fibrous loam to

which a third of well-decomposed cow or sheep manure

2792. Flower of the

Ginger plant (X H)-

has been added. Water should be given sparinglj' until
the shoots have well developed, when they should have
an abundance. They are also benefited by an occasional
watering with weak liquid manure water. Towards the
end of summer the shoots will begin to mature, when
the water supply should be di-

minished, and as soon as the
plants are ripened oft' the pots
may be stored either under the
greenhouse stages or in some
other convenient place, where
they should be kept almost dry
for the winter.
Zingiber may be taken as

the typical genus of the sin-

gular family Scitaminacea3, with
its 36 genera and 450 species.
Bentham and Hooker state that
it is an extremely natural group,
well marked in leaf as well as
flower, and not connected with
any other family by a single
intermediate genus. The dis-
tinguishing feature of the fam-
ily largely resides in the sta-

mens. Sometimes there are 5 stamens and a sixth im-
perfect one; sometimes there is only one perfect stamen
and all the starainodes are petal-like. The anthers are
sometimes 2-celled, sometimes composed of one cell

borne on the margin of the connective. In Zingiber and
others the connective is produced into a long spur. Ge-
neric characters: rhizome horizontal, tuberous: Ivs. ob--

long-lanceolate, clasping the stem by their long sheaths:
spikes usually radical, rarely lateral or terii;inal on the*

leafy stem: calyx cylindrio, shortly 3-lobed; corolla-
segments lanceolate, upper concave; lateral staminodes
none Graduate to the lip; anther-cells contiguous; crest
narrow, as long as the cells. Thirty species, native to
Old World tropics. Compare Canna and MuKa

oEficinile, Rose. Ginger. Figs. 2791-93. Rootstock"
biennial, bearing many sessile tubers: stem 3-4 ft. high
in tropics: Ivs. 6-13. in. long, lanceolate, glabrous be-
neath: spike 2-3x 1 in., oblong, produced from the root-
stock on peduncles %-l ft. long, with sheathing, scari-
ous bracts about 1 in. long: corolla-segments under 1 in.

long; stamen dark purple.
Gn. 26, p. 284.

Z. corallinuni, Hanee, is a
Chinese speeies offered by Rea-
soner Bros, in 1889 but probably
not in eiiltivation now. It is

not described in any work to
which the nndersianed have ac-

cess.— .2. Zeruinhet, Roscoe, is

cnit. and escaped in Porto Rico.
It has broadly lanceolate Ivs.

and large pale yellow fls.; about
4 feet. B.M. 2000.

E. J. Canning and W. M.

ZlNNTA (Johann Gott-
fried Zinu, 1727-1759, pro-
fessor of botany at Gottin-
gen). Compdsitce. Youth-
AND - Old - Age. Plate L.

The familiar Zinnias, Figs.
2794-96, are hardy annual
plants, e:rowing a foot or
more high and covered from
July until the first hard
frost with double flowers 2
in. or more across. At least

fifteen well -marked colors
are commonly seen in Zin-
nias,— white, sulfur, yellow,
golden yellow, orange, scar-

let-orange, scarlet, flesh-

color, lilac, rose, magenta,
crimson, violet, purple and
dark purple. There are also

variegated forms, but the
solid colors are most popular. The Zinnia is rich in
shades of purple and orange, but lacks the charming
blue and pink of the China aster and is poor in reds

2793. " Commercial roots of

Gineer. as seen in the

stores (X >i().
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compared with the dahlia. Among gardeu composites
its only rivals in point of color range are the chrysan-
themum, dahlia, China aster and cineraria. Among gar-

den annuals in general the Zinnia ranks with the most
useful kinds, and many persons would place it among
tlie twelve most popular of annual tlowers. Zinnias
are formal flowers, rather stiff in habit, with excep-
tional depth of flower, and in technical perfection a lit-

tle short of the dahlia: the rays are rather rigid and
overlap one another with somewhat monotonous pre-

cision, and the colors are metallic as compared with the
soft hues of the China aster.

Historical Sketch. —The Zinnia (Z. eJegans), with its

great range of color and perfection of form, is now so
much a matter of course that the present generation is

surprised to learn that it is one of the most recent of

"florists' flowers." A double Zinnia probably was not
seen in America before the Civil War. In the early six-

ties, the Zinnia was a sensation of the floral world;
in the seventies it ceased to be fashionable and as
early as 1882 it was spoken of as an "old-fashioned"
flower. Its course was run in twenty years.
The single form of the Zinnia is iiow cultivated only

for its scientific or amateur interest. Single Zinnias
are not offered by tradesmen and occur only as degen-
erates from the double form. The first double forms
appeared in 1858 at the nursery of M. Grazau, at

Bagnferes, France, amongst a number of plants raised
from seed received from the West Indies. The double
forms were introduced to the public by Vilmorin in 1800.

Probably the earliest colored plate of double Zinnias is

that in Flore des Serres published toward the end of
18(i0. This shows that the first double forms were much
flatter and rougher (i.e., less regular) than to-day and
often exhibited some remnant of the disk. The fixation

of bright, distinct colors proceeded rapidly, but the
purification of the white seems to have been a slow
process. The depth of the flower has increased from
an inch or so in the earliest double forms to an aver-
age of 2 inches for first-class specimens, with a maxi-
mum of 4 inches in the robust type. The rays are
now arranged in 15 or more series, as against 5 or 6 in
the first double forms. The first double forms are shown
as 2?^-3 in. across, which is a good average for to-day.
The accepted type of Zinnia flower is essentially that

of Fig. 2795, but the florist's ideal represents a much
deeper flower of absolute fulness and regularity. Of
recent years several minor variations have appeared.
Tubular forms are known to the trade as "-g". tagefi flora
flore pleno.^* The curled and crested forms, intro-
duced in the nineties, represent the reaction against
formal flowers in general. Much care has been bestowed
in perfecting the habit of Zinnias, and there are five

well-marked degrees of height, which for purposes of
explanation and general convenience may be considered
as three, — tall, medium and dwarf.

I. Tall Zinnias are ordinarily 20 to 30 inches high.
This size and the next smaller size are the favorites for
general purposes. The tall kinds are available in 12-16
colors. A robust race, which attains 28 to 40 inches
under perfect conditions, is know^n to the trade as Z.
elegans rohiista grandiflora ple-yiissinia. It is also known
as the Giant or Mammoth Strain. This strain was de-
veloped after many years by Herr C. Lorenz and was
introduced in 1886. A maximum diameter of 6 inches is

recorded for flowers of this strain. In Ct.C. II. 26:461
is shown a flower measuring 4x4 in., with about 18 se-
ries of rays, the latter being so numerous and crowded
that the flower is less regular than the common type.
A specimen Zinnia plant 3 ft. high is attained in the
North only by starting the seed early and giving per-
fect culture.

II. Medil'm-sized Zinnias range from 12-20 inches in
height. They are available in about 8 colors. Here be-
long most of the forms known to trade catalogues as
pnmila, nana and compacta.

III. Dwarf Zinnias range from 3-12 inches in height
and are of two sub-types, the pompons ;ind the Tom
Thumbs. The pompons, or "Liliputiaus," are taller
growing and smaller flowered, generally about 9 inches
high, with a profusion of flowers about 2 inches across.
The Tom Thumb type represents the largest possible
flower on the smallest possible plant. Both types are

available in several colors, not all of which are yet fixed
in the seed.
Zinnia Haageana is second in importance to Z. ele-

guHs. The single form was introduced to cultivation
about 1861 and the double about 1871, It is dwarfer
than most Zinnias, and has smaller flowers, with a color
range restricted to shades of orange. It is distinct and
pretty but less showy than the common Zinnias. The
first race of hybrids between Haageana and elegans ap-
peared in 1876 under the name of Z. Varivini. This

2794. Sinele Zinnia (X %).

group is said to I'esemble Z. elegans in size and color of
fis., and to recede from Z. elegans in habit, being more
branched and forming a broader and thicker bush.
However, this race has never been adequately described
and it is little known in America to-day. Several va-
rieties of the Darwin class are figured in The Florist
and Pomologist 1876, pp. 28, 29. Some recent hybrids
of Haageana and elegans not yet introduced are said to

be full of promise.
Culture of Zinnias. — Zinnias are of the easiest cul-

ture, thriving in any deep, rich soil, whether loamy or
sandy. The seeds may be sown about May 1, or when-
ever the soil is in fit condition for hardy annuals.
Such treatment will give flowers from the first of July
until frost. The young plants should be thiuned so as
to stand a foot or two apart, depending on whether they
are of medium or tall-growing habit. By midsummer
the foliage should obscure the ground. For the very
best results the seed may be started indoors about
April 1, and the seedlings transplanted once or twice
before being placed oiitdoors in permanent quarters.
Such pains are, however, not worth while for most peo-
ple. In 1801 it was considered the regular thing to start

the single Ziunias indoors, but this bother is no longer
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necessary. Dwarf varieties should be set 14-16 in.

apart: taller kinds 2 ft. each way.
Zinnias have two kinds of seeds, triangular and heart-

shaped. The triangular seeds are long, narrow, thick

2795. Double Zinnias (X X)-

and ridged. The heart-shaped seeds are short, broad
and flat. Some growers believe that the heart-shaped
seeds tend to produce single flowers ; others hold the
opposite opinion.

Generic Uescripfion. — Zinnia is a genus of 16
species of annual, perennial and subshrubby
plants, mostly Mexican but ranging from Texas
and even Colorado to Chile. They have oppo-
site, mostly entire Ivs. and terminal heads of fls.

which are peduncled or sessile, Rays pistillate,

fertile : disk yellow or purple, its fls. herma-
phrodite, fertile : involucre ovate-cylindric or
campanulate, the scales in 3 to many series,
broad, obtuse or rounded, more or less colored:
akenes laterally compressed. 2-toothed at the

summit and frequently 1-awned from the inner angle,
rarely 2-awned. Latest botanical revision by Robinson
and Greenman in Proc. Am. Acad. Arts Sci. 32:14
(1897). There is a good summary of cultivated Zinnias
by Voss in Vilmoriu's Bhunengartneri. Illustrated his-
torical sketch in Gn. 48, pp. 464, 465.

A. Plant annual.
B. Akenes of the disk fls. short and

broad, obovate, ^-2% lines long,

c. Colors various: Ifs. clasping, cor-

date-ovate or elliptic elegaii3

cc. Color orange: Ivs. sessile, nar-
rower, lanceolate Haageana

EB. Akenes longer, narroiver, oblong,
3-4 lines long.

c. Color of rays yellow: disk yellow, pauciilora

cc. Color of rays red or p%i.rple.

D. Hays suberect or scarcely spread-
ing: disk yellow multiilora

DD. Hays revolute; disk dark-colored, tenuiiiora

AA. Plant perennial grandiilora

61egans, Jacq. Youth-akd-Old-Age. The common
species from which most of the garden Zinnias are de-
rived. Pigs. 2794-96. Erect annual, a foot or more
high, but varying from 3 in. to 3 ft. : Ivs. ovate or ellip-

tic, clasping, about 1 in. wide: rays rettexed, originally

purple or lilac, but now of nearly every color except
blue and green: disk originally yellow or orange, but
nearly or quite absent in the common double forms:
fls. 2-0 in. across. .luly to Oct. Mexico.— Single forms
ill. in B.M. 527, P.M. 1:223 and B.R. 15:1294 (the last

two as Z. violacea). Double forms, F.S. 13:1394, R.H.
1861:251; 1864:331. Pompons in Gn. 48, p. 464 (Liliput)

;

30:562 (deceptive as to size). R.B. 20, p. 152.

Haageana, Regel {Z. Mexiccma, Hort.). Fig. 2797.

Distinguished from Z. elegans by the orange-colored
fls., which are generally smaller; also the plant is

dwarfer, as a rule, and the leaves are merely sessile,

not clasping. Tropical America. Single forms, Gn. 30,

p. 270; 48, p. 464. Double, Gn. 30, p. 271; 48, p. 301.

F. 1871, p. 229. A.G. 1892:218. -This is considered by
Robinson and Greenman as a horticultural species net

certainly distinguishable from Z.
angustifolia in spite of its broader
leaves.

pauciilfira, Linn. An erect annual,
with yellow heads about 1 in. across,
with rather broad, spreading rays.
Plant hirsute, with spreading hairs;

2796. Youth-and-old-aee, Common garden Zinnias, single and semi-double.
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somewhat corymbosely branched above: peduncles at

maturit}' enlarged upwards and hollow. Mexico, Peru-

vian Andes.

multiSldra, Linn. This and the next are iuchuled by

most writers in Z.piiuciflora, but JZ. multi flora may be
distinguished fi'om

Z. panciflom by the
pubescence of the
stem being much
finer, appressed or

rarely spreading, and
the rays red or pur-
ple, mostly narrow
and suberect or
scarcely spreading.
B. M. Ii9.

tenuiSIftra, J acq.
Fig. 2798. Very dis-

tinct by reason of its

revolutCj linear rays
which are cardinal-

red in color. It has
a dainty tiower about
1 in. across hardly
comparable with the
showy Z. elegatis.

This species has
been cult, in America
but seems to be no
longer advertised
here. It is referred
to Z, pauci flora by
most writers, and to

Z. muUiflora by
RoI)inson and Green-
man. B.M. 555. A.
G. 1890:243.

grandiflora, Nutt.
Hardy, low-growing,
Colorado perennial,
with woody root,

shrubby base, linear

Ivs. and sulfur-yel-

low rays which are
very broad, almost
round in outline.
Lvs. less than 1 in.

long and 3 - nerved.
Colo., New Mex.,
Ariz.,Mex. Int. 1900
by D. M. Andrews.

W. M.
Senincasa cerUera.

2798. Zinnia tenuiflora.

The rays are tjT>ically more rev-

olute tlian they are shown in this

figure.

ZIT-KWA.

ZIZANIA (an old Greek name). Graminew. A single
species of annual swamp grass found in northern N. A.
and northern Asia. Spikelets 1-fld., mono'cious, in

large, terminal panicles, the pistillate upper portion
narrow and appressed, the staminate lower p.ortion

spreading: pistillate spikelets long awned. The plant
is a stately and graceful grass, deserving to be better
known.

aquatica, Linn. Indian Rice. Watee Oats. Wild
Rice. Culms tall, as much as 9 ft.: lvs. broad and flat.

Recommended for borders of lakes and ponds. The grain
is excellent for fish and water fowl. Wild Rice lakes
and ponds are favorite resorts of sportsmen in the fall.

Before sowing, put the seeds in coarse cotton bags and
sink them in water for twenty-four hours. Sow in water
from 6 in. to 5 ft. deep, with soft mud bottom, or on low
marshy places which are covered with water the year
round. In running water, sow as much out of the cur-
rent as possible. Sportsmen are not generally aware
that seed can be obtained in large quantities and at a
reasonable price from seedsmen. Wild Rice is very de-
sirable for aquatic gardens, being one of the handsom-
est of tall hardy grasses for the margins of ponds.

• A. S. Hitchcock.
ZlZIA (I. B. Ziz, Rhenish botanist). Umhelllferm. A

genus of three species of hardy perennial North Ameri-
can herbs 1-23^ ft. high, with ternate or ternately com-

pound leaves and compound umbels of yellow flowers.

The genus has no horticultural status, the two follow-

ing species being advertised only by collectors of native
plants. For ful [account, see Britton and Brown's Illus-

trated Flora, Coulter and Rose's Monograph of the
North American Umbel] iferae, Contrib. U. S. Nat. Herb.
7:90 (1900), and Manuals. Zizi.as are mostly referred

to Thaspium by previous botanists, but the authors
cited above retain it as a separate genus mainly on ac-

count of the wingless fruit.

A. Mays of umbels 9-25, stout, asceHcliiirj.

afirea, Koch. Early or Golden Meadow Paksnip.
Height 1-2J4 ft.; basal and lower lvs. 2-3-ternately com-
pound: upper lvs. ternate: fr. oblong, 2 x VA lines.

April-.June. Fields, meadows and swamps, New Bruns.
and S. Dak. to Fla. and Tex. B.B. 2:534.

AA. Says of umbels 2-lZ, slender, diverging.

Babbit, Britton. Distinguished from Z. aurea by the

rays and by the fr., which is oval or broader, 1-lJi lines.

May. Mountain woods, Va. and W. Va. to N. C. and Ga.
B.B. 2:534. w. M.

ZlZYPHUS (from Zizouf, the Arabian name of Z. Lo-
tas). Bhamnhcew. Jujube. Deciduous or evergreen
shrubs, or sometimes trees usually with prickly

zinnia Haaeeana (>

branches, alternate, short-petioled, 3-5-uerved, entire or

serrate lvs. and small greenish or whitish flowers in

axillary cymes followed by drupe-like sometimes edible
fruits. They are not much cultivated in this country
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and, none of the species is hardy north; the hardiest
seems to be Z. vulgaris, but it is tender north of Wash-
ington, D. C. Most kinds have handsome foliage and
are well adapted for planting in shrubberies in the
southern states and California. They seem to thrive in
any well-drained soil. Prop, by seeds, by greenwood
cuttings under glass and by root-cuttings. A genus of
about 40 species distributed through the tropical and
subtropical regions of both hemisplieres, allied to Pa-
Utirua, biit chiefly distinguished by the drupe-like fruit.

Shrubs with slender often procumbent branches, or
trees; stipules mostly transformed into spines, often
only one stipule spiny or one a straight and the other
a hooked spine: fls. 5-merous: ovary 2^, usually 2-

loculed; style usually 2 parted: fr. a subglobose to ob-
long drupe. The fruit of Z. Jujiiba, vulgaris and Z.
Lotus are edible and the first named is much cult, in

China.

Jujuba, Lam. Tree, 30-50 ft. high: branches usually
prickly; young branchlets, petioles and infloreso.ence
densely rusty tomentose: Ivs. broadly oval or ovate to
oblong, obtuse, sometimes emarginate serrate or entire,
dark green and glabrous above, tawny or nearly white
tomentose beneath, 1-3 in. long: fls. in short-stalked
many-fld. axillary cymes: fr. subglobose to oblong,
orange-red, >.>-?4 in. long, on a stalk about half its

lengtii. March-June. S. Asia, Africa, Australia. Gn.
i:i, p. 194.

sativa, CTiirtn. {Z. vulgaris, Lam.). Common Jujube,
Shrub or small tree, attaining 80 ft.: prickly or un-
armed: glabrous branchlets often fascicled, slender and
having frequently the appearance of pinnate Ivs.: Ivs.

ovate to ovate-lauceolate, acute or obtuse, oblique at

the base, sometimes emarginate, serrulate, glabrous, %-
2 in. long: tls. fascicled, in axillary cymes: fr. ovoid to
oblong, dark red or almost black, }4-% in. long, short-
stalked. March-June. S. Eu., S. and E.Asia; natur-
alized in Ala. A.G. 1891:79 (as var. inerniis). The Ju-
jube is somewhat planted in Florida and Califoruia, al-

though it yet has no commercial rating as a fruit plant.
According to Wickson, it was introduced into California
in 1876 by G. P. Rixford. and is "fruiting regularly and
freely in several parts of the state." The fruits or ber-
ries are ripe in November and December, and the plant
begins to bear at three years from planting. The Jujube
fruit is used in confectionery.

Z. Lhtus, Lam. Prickly shrub, 3-4 ft. high: Ivs. ovate-ob-
long, erenulate, glabrous: fls. In few-tid. a.Killary cymes: fr.

subglobose, yellow. S. Eu., N. Afr.—Z. Palmrus, WiUd.=Pa-
liurus Spina-Christi.— Z. Spina- Christi, Wilkl. Small prickly
tree: Ivs. oval to oblong, erenulate, glabrous or piibesfeut on
the veins beneath: fls. in axillai-y clusters; pedicels tomentose:
fr. ovoid-globose, red. N. Afr. W. Asia. This species is sup-
posed by some to have furnished Christ's crown cf thorns; see
also Paliurus Spina-Christi.

Z. Pdrryi, Torr. Belongs to the genus Condalia, which is

easily distingiiislied by not having spiny stipules but the
branchlets transformed into slender thorns and by its entire,
usually pennitierved Ivs.

—

Z. Fa.rrpi, Weberb., is a much
branched, glabrous thorny shi-ub, 4-15 ft. high: Ivs. elliptic to
obovate. obtuse, euneate at the base. %-%. in. long: fls. slender
pediceled, in sessile clusters: fr. ovoid, % in. long S. Calif.

This plant was once offered by a collector of native plants, but
it is probably not in the trade now. Alfred Rehder.

ZYGADfiNUS (Greek, yoke and gland, some ot the
species having two glands in the base of the perianth).
Liliacem. As outlined by Beutham & Hooker, the genus
has 12 .species, one of which is Siberian and the re-

mainder North American and Mexican. This disposi-
tion includes Amianthium in Zygadenus, but most au-
thors do not unite the two. They are smooth, rhizom-
atous or bulbous plants, with simple erect stems bear-
ing a raceme or panicle of white, yellowish or greenish
flowers; Ivs. mostly crowded at the base of the flower-
stem, long-linear. The fls. are perfect or polygamous,
the segments many-nerved and often adnate to the base
of the ovary, the parts withering and persistent; sta-

mens 6; capsule 3-loculed, the locules in fruit separate
at the top or for their entire length.
The species of Zygadenus are little known in cultiva-

tion. They are sometimes recommended for the wild
garden, where they thrive in wet or boggy places. In-
creased by division; also rarely by seeds. Some of the
species have poisonous bulbs, rhizomes and foliage.

Monographed by Watson, Proc. Amer. Acad. Arts &
Sci. 14:278 {1879J.

A. Loeules of tJie capsule deJiiscing tothehase: stamens
free from perianth-segments: glands usually 1 or
2 in the base of the perianth. Zygadenus proper.

B. Glands large, covering nearly the whole base of the
perianth segments: bulb tunicated.

C. I'ls. usually perfect, rather large.

61egans, Pursh {Z. glaiicus, Nutt. HeUnias glab4r-
rima, Ker.). Three ft. or less tall, the Ivs. %m. or less
broadand very glaucous: bracts purplish: fls. greenish,
in simple or sparingly branched racemes, the segments
broad and less than 3^in. long, coherent to the ovary,
the fl. opening about Hin. across. Across the continent
from New Brunswick and south to New Mexico. B.M.
1G80. B.R. 24:67.

Fremontii, Torr. Lvs. an inch or less broad, less
glaucous than the above: bracts green: fls. usually
larger, rotate, the segments free from the ovary. Cali-
fornia, from San Diego north, in the Coast Range.—
One of the "Soap plants." Said to be the best of the
genus for cultivation.

Niittallli, Gray. Lvs. from H-% in. wide, scarcely
glaucous, light green: bracts scarious: fls. K in. across,
in a simple or branched raceme, the segments free from
the ovary. Kans. to Colo, and Texas.

cc. Fls. polygamous, small.

venendsus, Wats. Slender, 2 ft. or less tall: lvs. very
narrow {% in. or less), scabrous, notglaucous, the stem-
Ivs. not sheathing: bracts narrow, scarious: fls. in a
short simple raceme, the perianth free from the ovary,
the segments J4 in. or less long, triangular-ovate to
elliptic, short-clawed. S. Dakota to Cahfornia. — Bulb
poisonous.

pamcul&.tus, Wats. Usually stouter, the lvs. broader
and sheathing: raceme compound: perianth-segments
deltoid, acute, short-clawed. Saskatchewan to Calif.—
Bulb poisonous.

EB. Glands very obscure: bulb soniewJiat fibrous,
narrow.

leimanthoides, Gray. Stem slender and leafy, 4 ft. or
less tall: lvs. ^ in. or less wide, green on both sides:
racemes panicled: fls. about ^i in. across, the segments
oblong, not clawed. N. J. to Ga.

AA. Locules dehiscing only above the middle: stamens
inserted on the perianth-segments : glands none:
bulbous.

museit6xicuni, Regel (Selbnias leeta, Ker. Amidn-*
thiui/i m.usc(vt6xic-um', Gray. Chrosp4rmamusc<st6xicum,
Kuntze). Fly-poison. Slender, 4 ft. or less tall: lvs.

rather short, the basal ones varying from }-i in. to over
1 in. broad, not glaucous: racemes simple: fls. about
% in. across, the segments ovate-oblong and obtuse.
New York to Fla. and Ark. B.M. 803, 1540. L.B.C.
10:998. Gn. 57, p. 160. — Bulb and herbage poisonous.
A fly poison has been made from the bulb. l H.B.

ZtGIA. SeeAlbizzia.

ZYGOPfiTALTTM (name referring to the united flower
parts). Orc]tid(}ce(f. Plants with numerous distichous
lvs. sheathing a short stem which usually becomes
thickened into a pseudobulb: lvs. membranaceous, ve-

nose or plicate: fls. solitary or in racemes, showy:
sepals and petals nearly alike in form and color, often
united to each other at the base, the lateral sepals form-
ing a mentum with the foot of the column; labellum
with the lateral lobes scarcely prominent, middle lobe

broad and plane, spreading, or recurved at the apex,
with a prominent fleshy crest on the disc: column in-

curved, wingless or with small wings; pollinia 4, not
appendiculate. Includes Bollea, Hiintleya, Warczewic-
zella. and Batemannia, which are often separated as

distinct genera. Heinrich Hasselbking.

Zygopetalum is a' genus of mostly epiphytal orchids,

of easy ciilture. The Z. Maekaii group grow well un
der pot culture. One or two species with creeping rhi-
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zoiiies, like %. nin.riUiire, thrive best ou sections of tree

t'eru. (ismuudii rluziinie or in basliets. A good compost
consists of equal parts of chopped sod, peat fiber and
sphagnum moss, well mixed and interspersed with

pieces of rough cliarcoal, about one -half of the pot

space being devoted to clean drainage material. After
distributing the roots, the compost should be worked in

carefully but not too firmly about them, leaving the

base of the plant even with, or just above, the rim of

the pot. Repotting should be done when the plants

show new root action. The temperature should range
about 60° F. liy night and 60° to 70° by day in winter,

and in summer as low as possible, with free ventilation

during inclement weather. A cool, light location in the

cattleya department is favorable. The compost should
be kept in a moist condition at all times. The plants

are propagated by cutting through the rhizome between
the old pseudobulbs at a good eye, potting up the parts

and removing them to a rather higher temperature un-
til they start into new growth.
The Batemanuia, Pescatorja and Warczewiczella

groups are very similar in habit of growth, and all

thrive well in orchid baskets suspended from the roof

of the odontoglossum or coolhouse, in a compost con-

sisting almost entirely of chopped live sphagnum,
freely interspersed with rough pieces of charcoal. Au-
tumn is the best time to rebasket the plants, as tliey

suffer during the warm weather if disturbed at the

roots during spring. They need a shaded location, a

moist atmosphere and a liberal supply of water at the
roots at all seasons. Never allow them to rexnain dry,

as they have no resting season.
The Bollea group is closely allied and requires the

same general culture but needs 5° F. higher tempera-
ture during the winter season.
The Promenfea group comprises a few small-growing

species, all good subjects for the cool dei>artment.
They grow tiest suspended from the roof in small bas-
kets or perforated pans in a mixture of peat fiber and
chopped spliagnum with a liberal supply of water and
good drainage. 'jj jj. Qrey.

Burtli, 13.

coeleste, 9.

cEeruleuin. ."r

criuitum. .5.

discolor, ly.

INDEX.

(rautieri, H.

intermedium.
Laliiidei. 11.

M.aek:iii. ti-

masillare. 4.

Patini, 10.

rostratum, 1.

Sedeni, 7

violaoeum. s

Wendlandi. 14.

dingy yellowish green, with blotches of j^nrple <.n the
inside, lanceolate, acute, erect, spreading, all united
toward the base; labelluni large, rounded, emarginate,
wliite with radiating vein-like deep blue lines, glabrous.
Brazil. B.M. 2748. B.K. 17:1433 (as Eulophia Maek-
(liana). P.M. 3:97. L B.C. 17:1664. J.H. 111. 33:295.
—This is distinguished from Z. intt'rini'<liiint and Z.
i-rinUum by its smooth lal)ellum and narr<iwer Ivs.

Vars. superbum, grandiSldram, majua are also adver-
tise,!

3. Gauti^ri, Lem. Pseudobulbs oblong sulcate, 4 in.

high: scape 2-3-Hd.: fls. 3 in. across; sepals and petals
green blotched with brown; labellum broadly reniform,
deep purple at the base, white in front, sometimes
nearly all deep purple with a darker crest. Autumn.
Brazil. I.H. 14:,i3.^. Gn. 49:1053. -The Ivs. are fascicu-
late, narrowly oblong, keeled, 12-16 in. long: inflores-
cence shorter than the Ivs.

4. maxillare, Lodd. Pseudobulbs 2 in. long: Ivs.
lanceolate, 1 ft. long: scape 9 in. long, 6-8 fld. : fls. 13^
in across; sepals and petals ovate-oblong, acute, green,
with tran.sverse brown blotches; labelium horizontal,
purple, with a very large, glossy-purple, notched horse-

shoe-shaped crest, middle
lobe roundish, waved, and
obscurely lobed. Winter.
Brazil. 'B.M. 368fi. L.B.C.
18:1776. .J.H. III. 33:29.'..

P.M. 4:271.- Distinguished
by its small fls. and very
large crest

A. Scape taU, several-fid.

B. Anther tong-rostrale 1. rostratum
BB. Anther not rostrate

c. Petals spotted or blotched.
V. Lahellttm gtabrou^ 2. Mackaii

3. Gautieri
4. maxillare

DD. Laheltam pubescent 5. crinitum
6. intermedium

CO. Petals nnitormti/ colored 7. Sedeni
AA. Scape shorter than the Ivs., 1-ftcl.

B. Column hood-like f arching over
the crest.

c. Fls. deep violet 8. violaoeum
cc. Fis. violet-purple 9. coeleste

ccc. Fls. tose-colored 10. Palini
11. Lalindei

BB. Column not hood-like.
c. Fls. broivn, spotted 12. Burtii

cc. Fls. white or greenish white... 13. discolor
14. Wendlandi

1. rostratum, Hook. Pseudobulbs oblong, compressed:
Ivs. lanceolate, 5 in. long: scapes 4 in. long, bearing
1-3 lis. : sepals and petals linear-lanceolate, greenish
brown, wavy, 2-3 in. long; labellum about as long as
the petals, subrotuud, with reflexed margins, pure white
with few radiating lines near the base: column wings
rounded, sharply serrate on the upper margin: anther
witli a long beak surmounting the column. May, .June,
Oct. Guiana. B.M. 2819. J.H. HI. 28:7. A.P. 6:633.

2. Mdckaii, Hook. Fig. 2799. Pseudobulbs large,
ovate: Ivs. many, linear-lanceolate, 1 ft. long: scape
18 in. long, bearing 5 or 6 large lis.: sepals and petals

127

Zygopetalum
Mackaii (Xli).

5. criaitum, Lodd. Habit of Z. intermedium: Ivs.

broadly linear-lanceolate: fls. on long, stout scapes;
sepals and petals 2 in. long, oblong-lanceolate, green
with rather few brown blotches; labellum 2 iii. across,
spreading, wavy, scarcely emarginate, white with purple
veins radiating from the thick crest, disc hairy. Fls.

at various times. Brazil. L.B.C. 17:1637. B.M. 3402
(as Z, Mackaii, var. criniftfm).~Thi^ has fewer brown
blotches on the sepals and petals than Z. intermedium

.

There are varieties with pink, blue, or almost colorless
veins on the labellum. Var, coeriileum, Hort., has the
vines deep vivid blue.
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6. intermedium, Lodd. Lts. ensiform, 1}4 ft. long,

13'-2 in. wide: scape longer than the Ivs., bearing 5-6

fls. each nearly 'S in. across: sepals and petals oblong,
acute, green with large, confluent blotches of brown

;

labelluin rotund, narrowed at the base, <leeply 2-lobed
in front, pubescent, bluish white with radiating broken
lines of purplish blue; column green and white. Fls.

in winter, remaining in perfection about two months.
Brazil. R.H. 1873:190 (as Z. Rivieri ).- P\a.nts of Z.
Mackaii are often cultivated under this name.

7. S^deni, Reichb. f. Plants strong, with the scape
about as long as the Ivs. and bearing several fls. : sepals
and petals deep purple-brown, bordered with green

;

labellum pale purple in front, becoming deep purple
toward the base. P.M. 1880:417.—A gardeu hybrid
raised by Veitch.

8. violiceum, Reichb. f. (Huntleya violAcea, Lindl.).

Fig. 28U0. Lvs. as in Z. Lalind&i: fls. on nodding
scapes 4-6 in. long, deep violet; sepals and petals ovate
revolute, tipped with yellowish green; labellum ovate,

cordate, crest of thick ridges covered by the arching
column. Guiana. F.S. 7:678. P.M. 8:1.

9. coelSste, Reichb. f. {Bbllea eceUstis, Reichb. f. ).

Lvs. 6-10 ou a shoot, oblong-lanceolate, 6 in. long, 2 in.

broad, with 6 paler sheaths 3-4 in. long; fls. solitary, on
stout peduncles 6 in. in length ; sepals broad, violet-

purple, darker toward the top and margined with yellow
at the tip, the lateral pair larger; petals like the dorsal
sepal but paler; labellum short-clawed, ovate, deeply
cordate, margins recurved and tip revolute, deep violer

with yellowish margins and a thick yellow crest. Fls.

freely in summer. Columbia. B.M. 64.18. Gn. 31. p.

121; 49:1072.

10. P&tini, Reichb. f. (BAUen Piithii. Reichb. f. ).

Lvs. linear-oblong: fls. large, rose-colored, paler than
those of Z. Lalindei; sepals oblong attenuate, wavy,
the lower half of the lateral pair darker; petals trian-

gular-oblong, undulate; labellum triangular hastate at
the base, yellow, tip revolute; column pink, covering
the thick yellow crest. Colombia. F.M. 1875:147. G.C.
II. 3:9.

11. Lalindei, Reichb. f. (Bbllea Lalindei, 'Reichh. f.).
Lvs. elliptic-lanceolate, about 1 ft. long: peduncles 3
in. long, with solitary fls. 2K-3 in. broad: sepals ovate-
oblong, recurved at the tips, rose-colored, with straw-
colored tips; petals undulate-oblong, colored like the
sepals or with white margins; labellum ovate-hastate,
margins and tip recurved, golden yellow, disc with a
semi-circular crest of thick, radiating lamellse: column
broader than the disc, arched over it. Aug. Colombia.
B.M. 6331.— Color of the flower varies to bright violet.

12. Biirtii, Benth. & Hook. (Batemdnnia Bi'irtii,

Endr. & Reichb. f.). Lvs. elliptic -oblong, 10-14 in.

long: fls. solitary, 3 in. across; sepals and petals
broadly elliptic ovate, acute, reddish brown, spotted
with yellow; labellum trowel-shaped, cordate, white at
the base, apex brownish purple; crest pectinate. Costa
Rica. B.M. 6003. F.M. 1874:101. Gn. 57, p. 309.

13. discolor, Reichb. f. ( Wdrrea discolor, Lindl.
WarcseiviczHla discolor, Reichb. f.). Lvs. narrowly
lanceolate, jointed, 9 in. long: scapes I-fld., shorter
than the lvs.: sepals spreading, lanceolate, white:
petals shorter, ovate, white with a tinge of purple, half-

spreading; labellum large, broadly obovate, somewhat
convolute, white, changing to deep purple toward the
disk, and having a whitish or yellowish crest. Central
America. B.M. 4830.

14. W6ndlaudi, Reichb. f.
(
Warcsewiczi^lla Whid-

laiidi. Hort.). Lvs. tufted, lanceolate: fls. 4-5 in. across,

solitai-y, on a scape 3-4 in. long; sepals and petals
lanceolate, somewhat twisted, greenish white; labellum
ovate, cordate, undulate, white, streaked and spotted
with violet-purple: apex revolute, crest semi-circular,

violet-purple. Heineich Hasselbring.

2800. Zygopetalura violaceum (X J^)



The Rural Science Series
EACH BOOK IS THE WORK OF A
COMPETENT SPECIALIST, UNDER
THE EDITORIAL SUPERVISION OF

PROFESSOR L. H. BAILEY, of Cornell University

The following volumes are now ready:

THE SOIL. By F. H. King, of the Uuiversity of Wisconsin. 303 pp. 75 cts.

THE SPRAYING OF PLANTS. By E. G. Lodeman, late of Cornell University.

399 pp. $1.

MILK AND ITS PRODUCTS. By H. H. Wing, of Cornell Univ. 311 pp. $1.

THE FERTILITY OF THE LAND. Bv I. P. Roberts, of Cornell University.

421 pp. .$1.25.

THE PRINCIPLES OF FRUIT-GROWING. By L. H. Bailey. 516 pp. $1.25.

BUSH-FRUITS. By F. W. Card, R. I. Agric. College. 537 pp. $1.50.

FERTILIZERS. Bv E. B. Voorhees, N. J. Exp. Sta. and Rutgers College.

335 pp. $1.

THE PRINCIPLES OF AGRICULTURE. By L. H. Bailey. 300 pp. $1.25.

IRRIGATION AND DRAINAGE. Bv F. H. King, of the Universitv of Wisconsin.
502 pp. $1.50.

THE FARMSTEAD. By I. P. Roberts, of Cornell University. 350 pp. $1.25.

RURAL WEALTH AND WELFARE. By George T. Faibchild, Ex- President

of the Agrieultui-al College of Kansas. 381 pp. $1.25.

PRINCIPLES OF VEGETABLE -GARDENING. Bv L. H. B.uley. 458 pp.
$1.25.

FEEDING OF ANIMALS. By W. H. Jordan, of New York State Experiment
Station. $1.25 net.

FARM POULTRY. By G. C. Watson, of Pennsylvania State College. $1.25 net.

So long as the demand warrants, new volumes will be added to the Rural
Science Series. Definite arrangements have been completed for the following

:

Physiology of Plants. By J. C. Arthur, Purdue University.

Plant Pathology. By B. T. Galloway and associates, of U. S. Dept. of Agr.
The Pome Fruits (Apples, Pears, Quinces). By L. H. Bailey.
The Care of Stock. By N. S. Mayo, Kansas State Agriculture College.

The Principles of Stock-Breeding. By W. H. Brewer, Ph.D., Yale University.

"The 'Rural Science Series,' representing the truly scientific spirit which now pervades our leading schools
ot agriculture, is an attempt to popularize tundamental agricultural laws, and at the same time to inculcate
practical lessons in the art of tilling the so\\."—BeoiL-w of Meviews.

The Macmillan Company
new YORK CHICAGO BOSTON SAN FRANCISCO



The Garden- Craft Series
WRITTEN BY

PROFESSOR L. H. BAILEY
Of Cornell University, Editor of the Cyclopedia of American Horticulture

PRACTICAL handbooks for the horticulturist, explaining and
illustrating in detail the various importaut methods. They

may be called manuals of practice, and, although nearly all are

written l)y Professor Bailey, of Cornell University, they include

the opinions and methods of successful specialists in many lines.

The fact should be emphasized that the Garden-Ceatt Manuals
are summaries of principles and of the best practice in the lead-

ing American horticulture methods.

The volumes are compact, uniform, and are illustrated as the

subject demands. They are of convenient shape for the pocket,

and are bound in flexible green cloth.

THE HORTICULTURIST'S RULE BOOK. By L. H. Bailey. 312 pp 75 cts.

THE NURSERY-BOOK. By L. H. Bailey. 3G.J pp. $L

PLANT-BREEDING. By L. H. Bailey. 293 pp. $L

THE FORCING-BOOK. By L. li. Bailey. 2GG pp. $1.

GARDEN-MAKING. By L. II. Bailky. 417 pp. $1.

THE PRUNING-BOOK. By L, H. Bailey. 34.5 pp. $1.50.

THE PRACTICAL GARDEN -BOOK. By ('. E. Hun'x and L. H. Bailey.

250 pp. .+ 1.

Other Works by Professor Bailey

THE CYCLOPEDIA OF AMERICAN HORTICULTURE. 4 vols. Sold by sub-

sei'iptiou. $20 net.

THE EVOLUTION OF OUR NATIVE FRUITS. 472 pp. $2.

THE SURVIVAL OF THE UNLIKE. 515 pp. $2.

LESSONS WITH PLANTS. 491 pp. .'^1.10 net.

FIRST LESSONS WITH PLANTS. 117 pp. 40 ets. net.

BOTANY: An ELEMENTARY Text for Schools. 372 pp. $1.10 net.

The Macmillan COiMPANY
NEW YORK CHICAGO BOSTON SAN FRANCISCO
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