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Washington, D. C, August 21, 1907.
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" Contents of and Index to Bulletins of the Bureau of Plant In-
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CONTENTS OF AND INDEX TO BULLETINS OF THE
BUREAU OF PLANT INDUSTRY NOS. 1 TO 100.

INCLUSIVE.

INTRODUCTORY STATEMENT.

The work of the Bureau of Plant Industry, which was organized

on Jul}' 1, 1901, is chissifii'd under the general subjects of Patho-

logical Investigations, Physiological Investigations, Taxononiic In-

vestigations, Agronomic Investigations, Horticultural Investigations,

and Seed and Plant Introduction Investigations. Upon the organ-

ization of the Bureau the several series of bvdletins of the various

divisions incorporated in the Bureau—Vegetable Pathological and
Physiological Investigations, Botanical Investigations and Experi-

ments, Grass and Forage Plant Investigations, Pomological Investi-

gations, and Experimental Gardens and Grounds—were discontinued,

and all the scientific and technical publications prepared in these

offices and in tho.se subsequently organized have been issued in a single

series of bulletins.

Attention is directed to the fact that " the serial, scientific, and

technical publications of the United States Department of Agricul-

ture are not for general distribution. All copies not required for

oflicial use are by law turned over to the Superintendent of Docu-

ments, who is empowered to sell them at cost."' All applications

for these bulletins should therefore be made to the Superintendent

of Documents. Government Printing Office. Washington. D. C.
accompanied by either a postal money order, an express money
order, a draft on New York, or by cash. Postage stamps, foreign

money, uncertified checks, and defaced or slick coin will not be

accepted in payment for jiublications. No charge is made for })ost-

age on documents forwarded to points in the United States, Guam,
Hawaii, Philijjpine Islands, Porto Rico, or to Canada, Cuba, or

Mexico. To other coimtries the regular rate of postage is charged,

and remittances must cover such postage.

Copies of all of these bulletins except Nos. T), K!, 21, '23. 2G. and

28 can be furnished by the Superintendent of Documents.
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b BULLETINS OF THE BUREAU OF PLAXT INDUSTRY.

Since the publication nf the hist bulletin indexed in these pages

(No. 100), the following bulletins of the Bureau series have ap-

peared or are now in press, as indicated :

No. 101. [The bulU'tin now in the reader's luniils.]

102. itiseellaneous Papers. 1. Sminnarv of Ueoent Investigations of

the Value of Cacti as Stock Food. II. A Successful Dairy Farm.
Ill, Planning a Cropping Sy.steui. IV. The .Vpplication of Vege-

tative Propagation to Leguminous Forage Plants. V. The Con-

trol of Texas Koot-Kot of Cotton. \l. The History of the Cow-
pea and Its Introduction into America. VII. A New Method for

the Detenuination of Nicotiue in Tobacco. li)07. Price, 15

cents.

103. Dry Farming in the Great Basin. U)OT. Price, 10 cents.

104. The Use of Feldspathic Kocks as Fertilizers. 1907. Price, 5 cents.

10"). The Relation of the Coni])osItion of the Leaf to the Burning Quali-

ties of Tobacco. 1907. Price, 10 cents.

106. Seeds and Plants lmix)rted. Inventory -Vo. 1~.
I
In ])ress.]

107. American lioot Drugs. [In press.

1

108. The Cold Storage of Small Fruits. 19(17. Price. ].". cents.

109. American Varieties of Garden Beans. 191)7. Price, :;."i eent.s.

110. Cranberry Diseases. |ln press.]

111. Part I. The Larkspurs as Poisonous Plants. 1907. Price. '> cents.

Part II. The Fibers of Long-Staple Upland Cottons. 1907.

Price, 5 cents. Part III. Imported Lnw-(;r:i(lc Clover and .\1-

falfa Seed. [In ])ress.]

112. The Use of Suprarenal Glands in the Physiological 'I'csting- of Drug
I'lants. 1907. Price, 10 cents.

113. The Comjjarative Tolerance of Various I'lants fur the Salts Com-
mon in .\lkali .Soils. [In press.)

114. Sap-Rot and Other Diseases of the Red Gum. fin press.)

ll.">. The Disinfection of Sewage Kffluents for the I'rotection of Water
Supplies. [In press.]

lie. The Tuna as Food for Man. [In press.)

117. The Reseeding of Depleted Range and .Native Pastures. [In pres.s.]

118."Pei-uviau .Mfalfa. [In press.)

Since its organization the Bureau of Plant Iiidustry has con-

tributed the following papers to the series known as Farmers' Bul-

h'tins, coijies of which will be sent witliout cost to any |)erson in

the ITiiited States or its possessions uj)on api)lication to a Senator,

Representative, or Delegate in Congress, or to the Secretary of Agri-

cnltin-e, Washington, I). C:
No. 139, Knimer: .\ (irain for the .Semiarid Regions; .No. 110, Pineapple

(irowing; No. 147. Winter Forage Crops for tlie .South; No. MH. Celery Cul-

ture; No. 1:14, The Home Fruit (iarden : Preparation and Cai-e; No. l.'if). The
Home Vineyard, with S|H'cial Reference to .Northern Cotiditlons; No. IS?, The
Propagation of Plants; No. Ifil, Practical Suggestions for Fruit Growers;

No. 1()4, Rajx- as a Forage Crop; No. I()7, Cassava; No. 108, Pearl .Millet; No.

174, Broom Corn; No. \7'i. Home Manufacture and Use of Unfermented GrajM-

.liiice; No. 176, Cranberry Culture; No. 181, I'runing; No. 185, Beautifying

the Home Orounds; No. 188. Weeds Used in Medicine: No. 194, Alfalfa Seed;

No. ]iKi, Annual Flowering J'hints; No. 198, Strowberries ; No. 199, Corn
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INTROnUCTOKY STATEMENT. 9

firowinp; Xn. 204, The Cultivation of Mushrooms; No. 208, Varieties of Fruits

UccoiniiicndiMl for I'lanting; No. 213, Raspberries; No. 214, Beneficial Kacteria

for Lcuuniinous Crops; No. 21.'>, .Mfalfa Orowing; "No. 217, Essential Steps

in ScciirinfT an Earlj- Crop of Cotton; No. 218, The School darden ; No. 210.

Ijcssons from the Grain-Kust Epicleniic of 1904; No. 220, Tomatoes; No. 221,

Fungous Diseases of the Cranberry ; No. 224, Canadian Field Peas ; No. 229,

The Production of Good Seed Corn; No. 2.'!], Spraying for Cucumber and
^felon Di.seases; No. 232, Okra : Its Culture and U.ses ; No. 238, Citrus Fruit

Growing in the Gulf States; No. 240, Inoculation of Legumes; No. 242, An
Example of Jlodel Farming; No. 243. Finigicide.s and 'I'heir Fse in Preventing

Diseases of Fruits; No. 24.5, Itenovation of Worn-Out Soils; No. 246. Sac-

charine Sorghums for Forage; "No. 247, The Control of the Codling Moth and
A])])le Scab ; No. 248, The Lawn ; No. 2.)0, The Prevention of Stinking Smut of

Wheat and Loose Smut of Oats ; No. 253, The Germination of Seed Corn ; No. 254,

Cucimibers ; No. 255, The Home Vegetable Garden ; No. 260, Seed of Red Clover

and Its Impurities; No. 271, Forage-Crop Practices in Western Oregon and
Western Washington ; No. 272, A Successful Hog and Seed Corn Farm ; No.

274, Flax Culture; No. 278, Leguminous Crops for Green Manuring; No. 279,

\ Method of Eradicating Johnson Grass ; No. 280, A Profitable Tenant Dairy

Farm ; No. 282, Celery ; " No. 283, Spraying for Apple Diseases and the Cod-

ling Moth in the Ozark.s ; " No. 284, In.sect and Fungous Enemies of the Grape
East of the Rocky Mountains ; No. 285. The Advantage of Planting Heavy
Cotton Seed ; No. 286, Comparati\e Value of ^^^lole Cotton Seed and Cotton-

Seed Meal in Fertilizing Cotton ; No. 288, Nonsaccharine Sorghums ; No. 289,

Reans; No. 291, Evaporation of Apples; No. 292, Cost of Filling Silos; No.

294, Farm Practice in the Columbia Basin Uplands; No. 299, Diversified Farm-
ing T'nder the Plantation System ; No. 300, Some Important Cirasses for the

Gulf Coast Region; No. 301, Home-Grown Tea; No. 302, Sea I.sland Cotton;

No. :{04. (Jrowing and Curing Hops ; No. .300, Dodder in Relation to Farm
Seeds; No. 307. Roselle : Its Culture and Uses.

In addition, the Bureau of Plant Industry has contributed the

following papers to the Yearbooks of the Department of Agricul-

ture frora 1901 to date, all of which have been reprinted for distri-

l)ution in sejsarate form. The editions of those bearing numbers

marked with a star (*) are exhausted. The others can be obtained

A\ ithout cost upon addressing a request therefor to the Secretary of

Agi'iculture, Washington, D. C.

No. 225, The Relation of Nutrition 1o the Health of Plants; No. 229, Little-

Known Fruit Varieties Considered Worthy of Witler Dissemination ; *No. 230,

Commercial Apple Orcharding; *.N'o. 23S, .Vgrieultural Seeds—Where Grown
and How Handled; *No. 242, .\griculture in the Tropical Islands of the United

States; No. 246, The Home Fruit Ciarden ; No. 254, The Hemp Industry in the

United States; No. 262, The Contamination of Public Water Supplies by Algse

;

-Xo. 264, Industrial Progress in Plant Work; *No. 266, Top-Working Orchard

Trees ; *No. 277, Bacteria and the Nitrogen Problem ; No. 278, Systems of

Farm Management in the United States ; No. 279, Improvement of Cotton by

Seed Selection; No. 2S1. firape. Raisin, and Wine Production in the United

States ; No. 283, Promising New Fruits ; No. 284, Plants as a Factor in Home
.Vdornment ; No. 287, Improvement of Corn by Seed Selection ; No. 290, Ferti-

" Contributed jointly by the Bureaus of Entomology and Plant Indu.strj'.



10 Bt'I-LETIXS OF THE BUREAU OF PLANT IKDUSTRY.

lizers for Special Crops; Xo. 291, Crops Used in the Reclamation of Alkali

Lands in Egypt; *No. 293, Cultivation and Fertilization of Peach Orchards;

*Xo. 310, The Cultivation of Corn; Xo. 314. The Growing of Long-Staple Up-

land Cotton; Xo. 317, lielation of Cold Storage to Commercial Apple Culture;

X^o. 320, Relation of Sugar Beets to General Farming; No. 321, Principal Com-
mercial Plant Fibers ; *Xo. 323, A Model Farm ; No. 325, Cultivation of Drug
Plants in the United States; Xo. 326. Macaroni Wheat; No. 330, Promising

New Fruits: Xo. 336. The Relation of Plant Physiology to the Development of

Agriculture ; Xo. 340, Opportunities in Agriculture : I. Growing Crops vmder

Glass. II. Fruit Growing. III. General Farming; * Xo. 343, Xew Citrus

Creations of the Department of Agriculture ; *Xo. 349. Potato Culture near

Greeley, Colorado; Xo. 351, Sugar-Beet Seed Breeding; X'o. 354, Some Uses of

the Grapevine and Its Fruit ; Xo. 356, Promising New Fruits ; No. 358, The
Improvement of Tobacco by Breeding and Selection; Xo. 361, Cotton Culture

in Guatemala ; *No. 363, \York of the Bureau of Plant Industry in Meeting

the Ravages of the Boll Weevil and Some Diseases of Cotton : Xo. 367, Plant

Diseases in 1904; Xo. 377, Diversified Farming in the Cotton Belt: I. South

Atlantic Coast. II. Alabama and Mississippi. III. Louisiana. Arl;ansas, and

Xortheastern Texas. IV. Texas; X'o. 383, X'ew Fruit Production of the De-

partment of Agriculture ; *Xo. 384, The Business of Seed and Plant Introduction

and Distribution: Xo. .S87. The Handling of Fruit for Transportation ; Xo. 380,

Tlie Effect of Inbreeding in Plants: • Xo. :«>4, New Opportunities in Subtropical

Fruit (Jrowing: No. :!!I0. Promising New Fruits; No. 4«1. Progress in Drug-

Plant Cultivation: No. 409. Plant Di.seases in 1905; No. 411, The Present

Status of the Nitrogen Problem; Xo. 419, Range Management; No. 422,

Methods of Reducing the Cost of Producing Beet Sugar ; Xo. 427, New Citrus

and Pineapple Productions of the Department of Agriculture; Xo. 429, Promis-

ing Xew Fruits ; No. 431, New Tobacco Varieties ; Xo. 437, Plant Diseases in

1 906.

A report of the Chief of tlie Hiireau of Phiiit Iiuhistry detailing

the principal lines of investifjation inulertaken antl the results aeeon-i-

plished during the preceding twelve months has heen issued yearly

l)oth in connection with the .Vnniial Uejioi-I of the Secretary of Agri-

culture and in separate form.

The miscellaneous circulars aiul minor puhlications of the Bureau,

referring to many different lines of work and apjx'aring in various

forms, do not hear consecutive numbers or constitutv a regular series,

and on account of limited editions not heing available for distribution,

even to public libraries, agricultural experiment stations, or to col-

laborators of the Department of .\griculture, (iiey are not classed as

"publications" and no announccnieMt of tiieir issue from (lie jiress is

made by the Department.

J. E. UotKWELL,

Editor of Bureau.

Wasiiixcton, D. C,
Auymt 20, 1907.
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LIST, WITH CONTENTS, OF BULLETINS OF THE BUREAU OF

PLANT INDUSTRY NOS. 1 TO 100, INCLUSIVE.

A star (*) before a number indicates that the stock of the Department of Agriculture is exhausted

and tliat collaborators can not be supplied with the bulletin so marked. Similarl.y, a star before a

part of a bulletin shows that this part can not be furnished in separate form. "Where a dagger (t)

is used, the electrotype plates of the bulletin specified have been destroyed. Where no price is given

(in the cases of Bulletins Nos. 5. Ifl. 21. 23, 26. and 28), the publication can not be furnished by

the Superintendent of Documents.

* No. 1. The Relation of Lime and Magnesia to Plant (Ti-owtli.

I. Liming of Soils from a Physiological Standpoint.

By Oscar Loew, Expert in Physiological Chemistry.

II. P^xperimental Study of the Eelation of Lime and

Magnesia to Plant Growth. By D. W. May, of the Office

of Experiment Stations. 1901. 5;? pp., 3 pis. Price, 10

cents.

Contents: 1. Liming of soils from a iihysiological standpoint : Introduction

—

Injurious action of magnesium salts—Theoretical discussion of the functions
of lime and magnesia—The ratio between lime and magne-sia in soils of differ-

ent countries: Soils of America; soils from European countries; soils from
.\siatic countries ; soils from African countries : soils from Australia ; river

deposits- Some special physiological cases relating to the ratio between lime
anil uKifi'iicsia—Correction of lime and magnesia content in soils. II. Experi-
mciiUiI stnily of the relation of lime and magnesia to plant growth: Intro-

iluction—Tlie role of lime in the soil—The role of magnesia in the soil—The
object of the experiments—Lime and magnesia as nitrates and sulphates in

water cultures : Results of experiments with cowpeas ; results of experiments
with privet—Lime and magnesia as carbonates in sand odtures : Experiments
with tobacco; experiments with barley; experiments with oats, wheat, and
l)ean.s—Lime and magnesia as carbonates in soil cultures: Experiments with
oats and <'owpeas—Lime and magnesia as nitrates in sand cultures: Experi-
ments with wheat and oats; experiments with cowpeas; experiments with
tobae<'o—Lime as sulphate and magnesia as carbonate in soil cultures: Exper-
iments with cowpeas—Summary.

*
f No. 2. Spermatogenesis and Fecundation of Zamia. By Herbert

J. AVebber, Physiologist, Vegetable Pathological and

Physiological Investigations, Plant-Breeding Labora-

tory. 1901. 100 pp., 7 pis. Price, 20 cents.

Contents: Introduction: Summary of recent literature; acknowledg-
ments—Methods and materials used—Development of microspores—Develop-
ment of ])istillate cones—Development of the i)ollen tube and prothalUis:

(Jerminatiou of ])ollen and growth of [jrothallns; division of second prothallial

cell; appearance and growth of l)le])haroplasts ; growth of basal end of pol-

len tube— Division of the central cell—Metamorphosis of the si)ermatids

—

Structure and form of the mature spermatozoid—Movement of spermatozoids

—

Process of fecundation—Division of the fecundated egg cell— Is the blepharo-
plast a centrosome?—Summary—Bibliography—Explanation of illustrations.
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12 BULLETIXS OF THE BUREAU OF PLANT IXDUSTEY.

No. 3. Maoaroni Wheats. By ^Mark Alfred Carletoii. Ccrealist.

Vegetable Pathological and Physiological Investigations.

1901. 62 pp.. 11 pis.. 2 figs. Price, -20 cents.

Contexts : Introduction—Characteristics of macaroni wheats—Distribution
of macaroni wheats—Adaptability of durum wheats to our semiarid districts:
Climatic comparisons : comparison of soils ; experimental i)roof : testimony
of private parties ; testimony of experiment stations—The market for maca-
roni wheat : Foreigrn demand ; quality of g-raiu demanded ; possibility of a
home demand: kinds of wheat now used by our factories: comparison of
foreigrn and domestic macaroni; preparation of semolina: bread from maca-
roni wheats—Cultivation of luacaroni wheats: Preparation of the soil;

methods of seeding: care in harvesting—Effects of local variations in soil and
climate—Varieties : Gharnovka : .\rnautka ; Kubanka : Pererodka : Belo-
turka : A'elvet Bon ; Black Don ; Sarui-bug'da ; Medeah ; Pellissier ; Candeal

;

Xicarag'ua : Wild Ooose ; Missogen ; Polish; winter varieties—Kxiierimental
comparison of varieties—^Russo-Mediterranean traftic in macaroni wheat

—

Summary.

+ No. 4. Range Improvement in Arizona. (Cooperative Experi-

ments with the Arizona Experiment fetation.) By
David Griffiths. Expert in Charge of Field Management,

Grass and Forage Plant Investigations. I'.IOl. 31 pp.,

6 pis., 5 figs. Price. 10 cents.

Contents: Introduction—Former conditions—Circular letter and questions

—

.\nswers to questions—Feed on the ransre : The plantains: saltbushes and
their allies; native lepumes : the Cactacea>; the grasses—The range reserve

tract: .Vrea C: area K: area F; area A: area B : area I)—l*reci|)itation

records—Summary and suggestions.

*t No. 5. Seeds and Plants Imported tliroiigh the Section of Seed

and Plant Introduction for I)istril)iition in Cooperation

with the Agricultural Experiment Stations. Inventory

No. 9. Numbers 4351-5500. 1902. 79 pp.

Contents: Introductory statement—Inventory of seeds and plants im-

ported—Index of common and scientific names.

f No. fi. A List of American Varieties of Peppers. By \V. W.
Tracy, jr.. Assistant. Botanical Investigations and Ex-

periments. 1902. 19 pp. Price. 10 cents.

Contents: Introduction—List of abbreviations of names of seedsmen—List

of varieties.

* No. 7. The -Vlgerian Durum \MieatR: .V Classified List, with De-

scriptions. By Carl S. Scofield. Expert. Botanical In-

vestigations and Experiments. 1!>02. 4S pp.. is pis.

Price. 15 cents.

Contents: Introduction—Obje<-t of a descriptive classification of wheal
varieties—Basis of jiresent des<Tiptions and classification: Structure of tin-

wheat head; grain characters: relative value of characters- (ilossary of

terms u.sed—(ieneral character of the durum wheats- l)escri|>tion of varieties

with key: .\icha el Beida : Conrtellenn-iit : l!elf>tnrka; Xcres : I'oulot ; I'aros :

Heliouni; Medenh : CaiddeSiouf: Kahla : Trinienia : llached: Boghar; F.l

Aoudja; Tesdouni : M'Saken ; Medeba : Meskiana: (aid Klen/e ; Pelissier;

Moha'med ben Bachir: Kl llainra : A/izi ; Maroc; Ourhda ; .\djini ; Zedouni

;

.Aures ; Moroccain ; Nab el Bel ; Kl Saf ra.
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LIST AND CONTENTS OF BULLETINS 1 TO 100. 13

*
f No. 8. A Collection of Economic and Other Fungi Preioared for

Distribution. By Flora AV. Patterson, Mycologist, Vege-

table Pathological and Physiological Investigations.

1902. 31 pp. Price, 10 cents.

Contents: Introduction—List of duplicate material prepared for free dis-

trilnition and for exchange to the State Agricnltural Experiment Stations and
to person.s intei-ested in work upon fungi.

* No. 9. The North American Species of Spartina. By Ellmer D.

Merrill, Assistant Agrostologist, Grass and Forage Plant

Investigations. 1902. 16 pp. Price, 10 cents.

Contents : Technical descriptions of the grasses included in the genus
Spartina.

f No. 10. Records of Seed Distribution and Cooperative Experiments

with Grasses and Forage Plants. By F. Lamson-Scrib-

ner, Agrostologist, Grass and Forage Plant Investiga-

tions. 1902. 23 pp. Price, 10 cents.

Contents : Purchase and collection of seeds, roots, and specimens—Coopera-
tion with the stations authorized—Lines of investigations of forage problems

—

Articles of cooperation—Seed distribution: Distribution by packages; distri-

bution by pounds ; amounts of the several varieties distributed—Seeds to

private individuals—System of keeping records—A list of experiment sta-

tions with which articles of cooperation have been signed—Conclusion.

* No. 11. Johnson Grass: Report of Investigations made during the

Season of 1901. By Carleton R. Ball, Assistant Agros-

tologist, Grass and Forage Plant Investigations. 1902.

24 pp., 1 pi., 1 fig. Price, 10 cents.

Contents: Description—Origin and distribution—Dissemination—Control:

State laws—Eradication : Hand labor ; cultivation ; winter fallow : summer
fallow ; cultivation in crops ; patented methods ; use of chemicals ; electric-

ity—Utilization of Johnson grass—Summary.

*
t No. 12. Stock Ranges of Northwestern California : Notes on the

Grasses and Forage Plants and Range Conditions. By
Joseph Burtt Da^-y, Assistant Botanist, Agi-icultin-al

Experiment Station, University of California. 1902.

81 pp., 8 pis., 3 maps, 4 figs. Price, 15 cents.

Contents: Introduction—Physical features of the region: Agricultural

sulidivisions : topography; climatology; temperature; i)recipitation ; pro-

vailing winds—Itinerary—Range conditions: The interior plateau region:
luountaiu valleys; temperature; water supply ; soils; agricultural products

;

the wild meadows and pastures; forage value of the wild meadows; imjirove-

ini-nt of ])asture and meadow; forage (ilants recommended for trial; the

u|)land ranges; temperature; precipitation; water supply ; soils; the open,

summer, or .annual range; grasses and other forage plants; weeds; the prai-

ries; the woodland or winter range; trees; underbrush; herbaceous plants;

forage ])lauts; im])rovement of the woodland forage; forage plants recom-

mended for trial; the chaparral; sub-alpine meadows; system of range rota-

tion and management; carrying capacity ;
|)resent capacity ; former capacity ;

range deterioration; primary cause; excessive land valuations; how over-

stocking effects deterioration "; wild oats and alfilerilla ; bunch-grasses; sheep
versus cattle ; summary ; range preservation ; formation of a seed bed ; pre-

serve the timber and brush; maximmn versus optimum stocking; range
renewal; range improvement—The coast-bluff belt: Climatology: the mesa
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lands; soils; gi-asses and other foragfe plants; the white-ash prairies; bottom
lands; soils; forage crops; land values; sand dunes; native sand binders;
methods of preventing drifting and reclamation of ^vaste dunes; beach grass;
sea lyme grass; utilization of sand dunes

—

The redwood belt—Fodder crops:
Fodder crops noAv cultivated; plants recommended for cultivation or trial

—

Poisonous plants—Fungous parasites—Phytographic notes—Summary—Index.

*
t Xo. 13. Experiments in Range Improvement in Central Texas.

By H. L. Bentley, Special Agent, Grass and Forage

Plant Investigations. 15)02. 72 pp., 2 pis., figs.

Price. 10 cents.

Contexts : Introduction—History of the first year's work : Selection of the
land; plan of experiments; carrying capacity of the pastures; seeding the
ground ; conclusions from the first year's work—History of the second year's
work : Experiments with varieties ; range improvement ; catching wind-blown
seeds; transplanting grass roots ; baling legumes and fodder plants ; exhibits
at fairs; summary—History of the third year's work: Weather conditions;
grass-garden work; a failure noted ; a tentative success noted; ex|X>riments
with grasses; native grasses the best; experiments with the coarser forage
plants; range improvement; transplanting grass roots; the cultivation of
pasture grasses—Summarj- : Cattle held on station pastures ; the matter of
cost—Hay and pasture plants recommended for central Texas : brasses ; barn-
yard grass ; Bermuda grass ; biiifalo grass ; bushy blue stem ; Colorado grass

;

cotton top grass ; crab grass; curly niescpiite ; everlasting grass; gama grass;
grama grasses; black grama; blue grama; side oats grama; Johnson grass;
knot grass; little blue stem; the millets; needle grass; rescue grass; the
sedges ; smooth brome grass ; the sorghimis ; Texas blue grass ; white top
grass; wild rye; wild timothy; other central Texas grasses; legiunes in

central Texas; alfalfa or lucern ; Turkestan alfalfa; oasis alfalfa; Florida,
beggarweed ; the clovers; alsike clover; bur clover; mammoth clover; red
clover ; l{\issian red clover ; sweet clover ; white clover ; ])eas and beans

;

cow|x>a.; field pea ; gram or chick ])ea ; Metcalf bean ; soy bean ; suUa ; velvet
l)ean ; vetches; spring vetch; hairy vetch; other forage jilants ; connnon oats
and wheat ; peanuts; rape; saltbushes; sanfoin ; sweet potato ; fallow wei-d ;

teosinte—Conclusion.

* No. 14. The Decay of Timber and Metliods of Preventing It. By
Hermann von Sclirenk, Instrnctor in Henry Shaw School

of Botany and Special Agent in Chai-ge of Mississippi

Valley Laboratory, Vegetable Patliological and Physio-

logical Investigations. 1002. I'li |)p., IS pis.. 27 figs.

Price, 55 cents.

Contents: Introduction: Scope of this report—Structure of timber : Wood
cells, wood fibers, etc.; chemical nature of wood; nu'chanical nature of wood;
life of the wood cells; heart and sap wood—Factors which cause the decay of
wood: fieneral remarks; agents whicli cause decay; how fungi and bacteria
grow; rate of growth and deca.v ; natural resistance of tind)er; sawn versus
hewn tind)cr; .seasoned versus green timl)er; races of woorl ; variability in

timber; sumniar.v—Timl«'r ]>reservati<m : Introduction; theory of bnpregna-
tion ; retrogressive changes which take i)lacc in imjiregnated wood— Kesidts of
tind)er impregnation: Introiluction ; ex]ieriment nuide in Texas— Kesults of
timbi'r inii>regnation in Kurope— 'I'ies, jiolcs, etc.: Kinds of tinil)cr; form; tie

specifications; splitting; stacking; summary— Hallast—Tie plates- Fasten-
ing— .Methods of iiupregnation : I ntrodncllon :' effect of seasoning after treat-

iiicnf ; results of treatnieiit ; conclusions; creosotliig; sunnnary ; /.luc clilo-

ridc and coal-tar oil ; Ilasscbnanti tri-atmcnt; new processes; the scniiization
process; emulsion trcatnuMit ; cri'o-ri'siuate process; Fcrrel process; coiu-lu-

sions—Ucmoval and disposal of ties— Kci'ords—Conclusions and reconnuendn-
tions : Seasoning of tind>cr; sawn and lii-wn timber; form of tie; preservative
processes; changes whiih tri-ated timber undergoes; utilization of inferior
timbers; the growing of fie timber; causes of decay of tinibci— ltibliogni])hy--

Api)endix.
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*
t No. 1."). Forage Conditions on the Northern Border of the (ireat

Basin, Being a Report upon Investigations Made during

July and August, 1!I01, in tiie Region between Winne-

mucca. Nevada, and Ontario, Oregon. B}- David Grif-

fiths. Expert in Charge of Field Management, Grass

and Forage Phint Investigations. 190-2. GO pp., 16

pis., 1 map. Price, 15 cents.

Contexts: Introduction—De.scription of the region: Precipitation record
for 1900 and 1901—The soil.s : Description of soil samples: jiartial analyses of
soil samples; forage plants growing on alkaline soils—Handling of stock

—

The range: Kange conditions—Hay crops: Methods of handling hay—Sand
binders—Weeds—I'oisonoiis plants—Forage plants : The true sages ; the salt
sages and their allies: the clovers: the sedges and rushes; miscellaneous;
the grasses—Summary—Index of common and scientific names.

* t No. 16. A Preliminary Study of the Germination of the Spores of

Agaricus Campestris and Other Basidiomycetous Fungi.

B}- Margaret C. Ferguson, cooperating with Vegetable

Pathological and Physiological Investigations. 1902.

43 pp.. 3 pis.

Contents: Introduction—Methods—Experimental: Spore germination (pre-
liminary study): extremes of temperature: action of an artificial digestive
fluid : effect of acids on germination ; acids followed by alkalies : effect of
light on germination ; age of the spores relative to their power of germina-
tion : a new factor in germination: effect of mjcelium on germination; a list

of substances tested—Conditions of growth: Coprinus micaceus: Hx^jholoma
appendiculatum ; Agaricus campestris—Historical—Bibliography—Appendix.

No. 17. Some Diseases of the Cowpea. I. The Wilt Disease of the

Cowijea and Its Control. By W. A. Orton, Assistant

Pathologist. II. A Cowpea Resistant to Root-Knot (Hete-

rodera Radicicola). By Herbert J. Webber, Physiologist,

and W. A. Orton, Assistant Pathologist. 1902. 38 pp.,

G pis.. 1 fig; Price. 10 cents.

Contents : I. The wilt disease of the cowpea and its control : Introduction

—

Description of the disease—Cause of the disease: Description of the fungus;
manner of infection and spread ; relation to other \vilt. diseases—Distribu-
tion—Extent of loss—Preventive measures: Kotation of crops: substitution
of other crops; experiments with cowpeas and other crops. II. A cowpea
resistant to root-knot (Heterodera radicicola) : Introduction—Description of
the disease—Plants affected—Extent of the disease—Methods of treating root-
knot—The use of resistant varieties and stocks—A resistant cowpea—The
breeding of nematode-resistant plants.

* t No. 18. Observations on the Mosaic Disease of Tobacco. Bj'

Albert F. Woods, Pathologist and Physiologist, Vege-

table Pathological and Physiological Investigations.

1902. 2-1 pp., pis. (including 3 in colors). Price. 15

cents.

Contents: Introduction and historic.il siunniarv—Translocation of starch

—

.\rtificial production of the disease—Infectious nature of tlie disease—Zymogen
for oxidase and peroxidase—I'reventivc measures.
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* No. 10. Kentucky Bluegi-ass Seed: Harvestiiiir. Curing, and Clean-

ing. By A. J, Pieters, Botanist in Charge of Seed Lab-

oratory, and Edgar Brown, As.sistant Botanist, Botanical

Investigations and Experiments. 1902. 19 pp.. (> pis.,

3 figs. Price, 10 cents.

Contexts : Introtlnction—Distribution of Kentuol<\' bhiegrass—Quality of
seed required by the foreisru trade—Adulteration—Source of tlie market suj>-

ply—Factors controlling- the profitable hai vesting of seed—Yield per acre and
total crop—Harvesting: Season; harvesting green seed: methods; kinds of
.stripj)ei-s—Curing: I'resent methods; turning the ricks; heating; relative

merits of indoor and outdoor curing—Cleaning—Effect of curing on the vital-

ity of the seed: Germination tests: summary of results—.Vrtiticial curing

—

Conclusions.

No. 20. Manufacture of Semolina and ^lacaroni. By Robert P.

Skinner. Consul General at Marseille. 1902. 31 pp., 5

pis., 6 figs. Price, 15 cents.

Contents: Introduction: A neglected opportunity; development of the
industry in France ; French metadine wheats ; g-rowth of the demand for maca-
roni ; need of growing the durum wheat—The market for durum wheat: Wild
Goose wheat: prospective demand for American hard wheat and semolina;
European methods and products ; scouring the grain—Manufacture of semo-
lina : Using wheat from different covmtries; cleaning the wheat; percentage
of semolina in different wheats; importance of cleanliness; the milling proc-
ess; classification of prod\ict-s—Manufacture of macaroni: The process;
mixing the semolina ; curing operations—Durum wheat for bread flour—Tables
of exports, imixjrts, and prices.

* No. 21. List of American Varieties of Vegetables for the Years

1901 and 1902. By AV. W. Tracy, jr.. Assistant, Botan-

ical Investigations and Experiments. 1903. 402 pp.

Contexts : Introduction—Rules of nomenclature—Kules for entering—List
of abbreviations of names f)f seedsmen— List of varieties: .\rtichoke; aspara-
gus; bush lima bean; green-iK)dded bush l«'an ; jjiile l«"an; jiole lima bean;
wax-podded bush bean; garden beet; sugar beet and mangel-wurzel; broc-
coli; Brussels sprouts ; burnet ; cabbage; curdoon ; carrot; cauliflower; cel-

eriac ; celery ; eher\il ; chicory ; chives ; chufas ; collards ; field corn ; pop
corn; sweet corn; corn salad; cress; cucumber; dandelion; eggplant; endive;
fetticus; flag; French s])inach ; garlic; German celery ; grass nuts ; gumbo;
herlis ; horse-radish; kale; kohl-rabi; leek; lettuce; marfynia; melon; musk-
melon; mustard; okra ; onion; orach; oyster ]ilunt; parsley: parsnip; pea;
peanut; |H>pper ; pie])lant: pumpkin; radish; rampion; rhubarb; rotpiette;

salsify: scolymus ; scorzonera ; skirret ; sorrel; spinach; squash; sunflower;
Swiss chard; tomato; garden turnip; ruta-baga ; watermelon.

f No. 22. Injurious Effects of Premature Pollination; with General

Notes on Artificial Pollination and the Setting of Fruit

without Pollination. By Ciiarles P. Hartley, Assistant

in Physiology, Plant Breeding Laboratory, Vegetable

Patiiological and Pliysioiogical Investigations. 1902.

48 pp., 4 pis., 1 fig. Price, 10 cent.s.

Co\tent.s : Introduction—Kxporinients with tobacco blossoms: Xficroscopic

study of tobncc-o pistils and ovaries— Kx|M'riments with blossoms of Datura
tatula— F.X|M'riments with cotton blossoms - KxiH-riinents with orange blos-

soms— Kx|xTinients with tomato blossoms—Couclusiun—Kxplunutiun of plates.
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* Xo. l':1 Beiseeni: The (jreat Forafre and vSoiling Crop of the Nile

Valley. By David G. Fairchild, A<rricultural Explorer

for Seed and Plant Introduction. li)()2. 20 pp.. 14 pis.

COXTE.NTS : Introduction—General uses—Varieties: Muscowi ; FachI : Saida

—

Use as a green fodder—Berseeni as a hay crop—Conchision—Description of

plates.

No. 24. The Manufacture and Preservation of Unfermented Grape

Must. By George C. Husniann. PLxpert in Charge of Viti-

cultural Investigations, Pomological Investigations. 1!»02.

19 pp.. 1 j)l.. 4 figs. Price, 10 cents.

Contents: Introduction—Historical notes—Composition of the g'rape

—

Causes of fermentation—Methods of preventing- fermentation—Process used in

California—Methods used in the Eastern States—Home manufacture—Uses of

unfermented must—A few g-ood recipes—Analyses of grape must—Prices and
statistics.

No. 25. Miscellaneous Papers. I. The Seeds of Rescue Grass and

Chess. By F. H. Ilillnian, Assistant, Seed Laboratory.

II. Saragolla Wheat. By David G. Fairchild, Agricul-

tural Explorer. III. Plant Introduction Notes from

South Africa. By David G. Fairchild, Agricultural Ex-

plorer. IV. Congressional Seed and Plant Distribution

Circulars, 1902-1903. 1903. 82 pp., 3 pis., C figs. Price,

15 cents.

Contents : The seeds of rescue grass and chess. Saragolla wheat. Plant
introduction notes from South Africa : Introduction—Some Cape seedling

grape varieties: The Red Hanepoot grape; Vitis rupestris metallica : Vitis

rupestris Le Koux—Fruit-bearing hedge plants—Khodes grass—The Kafir plum
as a shade tree—The Kooibloeni. a new corn parasite—The Natal pineapple.

Congressional Seed and Plant Distribution circulars, 1902-1903: Plan of dis-

tribution and allotments—Distribution of novelties and specialties—Directions

for planting Indbs—Distribution of cotton seed—Rivers Sea Island cotton

—

Sea Island cotton No. 224—Iron cowpea—Kleinwanzleben sugar beet—Distri-

bution of tobacco seed and cultural directions.

* No. 2G. Spanish Almonds and Their Introduction into America.

By David G. Fairchihl. Agricultural Explorer. Seed

Introduction and Distribution. 1902. 16 pp., frontis-

piece, 7 pis.

Contents: Introduction—The almond industry in Spain: Varieties of

S])anish almonds ; method of planting and culture ; gummosis of the almond

—

Possibility of establishing the Jordan almond in America—Description of

plates.

No. 27. Letters on Agriculture in tiie West Indies. Spain, and the

Orient. By David (i. Fairchild, Agricultural Explorer.

Seed and Plant Introduction and Distribution. 1902. 40

pp., 5 pis. Price. 15 cents.

Contents : Agriculture in the P>ritish West Indies—Jamaica yam cultiva-

tion—Opportunities for agriculturat and botanical research in the Philippine

Islands—.Agricultural conditions in Spain—Xotes on conditions in China—The
Persian Gulf region—Tireeds of milch cattle and carabaos for the Philippine

Islands—Agriculture in Japan—Description of plates.
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* No. '28. The Mango in Porto Kico. By G. X. Collins, Assistant

Botanist in Tropical Agi'iculture. Botanical Investiga-

tions and Experiments. 1003. S8 pp.. lo pis.

Contents : Introtliiftion — Description — Origin — Culture : Requirements ;

methods of proijagation ; seed; inarehinsr: layering: ])ateh buddinar: culti-

vation: diseases—L'ses : The canning of the green or ripe fruit: marmalade
and jelly; chutney; alcohol; medicinal [iroperties: dye. tan. and pigment;
gimi ; minor uses in India—The mango in Porto liico : Present status ; best
localities: Porto Rican forms; Mango de Mayaguez : Mangotina; Melocoton

;

Mango de rosa ; Mango pina ; Mango largo; Mango mango; Mango jobos;
Mango redondo ; varieties to be introduced: Mnlgoba ; Alphonse, Ajihoos. or
Alfoos; Xo. 11; Manila; Mango china : Gordon; Peters; Julie: best method
of introducing new varieties^Packing and shipping—ilarket—Summary

—

Description of plates.

t No. L'!l. The Effect of Black-Eot on Turnips: A Series of Photo-

micrograpiis. Accompanied by an Explanatory Text. By
Erwin F. Smith, Pathologist, Laboratory of Plant Path-

ologj', Vegetable Pathological and Physiological Inves-

tigations. 15)03. 20 p]).. frontispiece. 13 pis. Price. 15

cents.

Contents: Introductory—Cieneral considerations—Plant furnishing the cul-

tures—The method of inocidation. etc.—Symptoms which resulted—Technique
employed in study of diseased plant—Special account of the diseased jilant

—

Results of synchronous inoculations into other plants—Description of plates.

* No. 30. Budding the Pecan. By George W. Oliver, Expert, Seed

and Plant Introduction and Distribution. l'.>02. 20 j)p.,

frontispiece, 7 pis. Price, 10 cents.

Conte.nts : Dilticulties encountered in pecan budding—Why the pecan should
be budded

—

liaising .seedling stocks—.Selection of din-nuint buds- Locati<ui of
the buds— Kxperiments with liuds of the current season—Au improved nu-thod
of budding—Other methods of budding—Starting buds into growth—Trans-
planting budded trees—Description of plates.

No. 31. ("nltivated Forage Crops of the Northwestern States. By
.v. S. Hitchcock, Assistant Agrostologist. in Charge of

Cooperative Experiments, (irass and Forage Plant Inves-

tigations. I!t02. 28 pp., 7 pis. Price. 10 cents.

Contents: Description of the regions: (ireat Plains; liocky Mountain
region; (ireat liasin ; interior valley of California; upper Pacific coast region;
the "Inland Kinpire"— Forage crops; .Mfalfa; general ccuulitions: feeiliug

value; seeding: nuikinghay; Turkestan alfalfa; timothy; grain hay; red-
top ; awnless bronu- grass ; velvet grass ; clovers ; forage crops of minor
im|H)rtance; Kentucky bluegraws ; orchard grass ; cheat; perennial rye grass ;

I'ape; field jieas ; vetches— Paling hay—Description of plates.

* No. 32. .V Disease of the White Asii Caused by Poiyponis Fraxino-

pliilus. By Hermann von Schn-nk. .'Special .VgenI in

Charge of tlie Mississippi VaMey Lidioratorv. \'egetaltle

Pathological and Physiological Inve>tigations. 1!K)3. 2(1

j)p., 5 pis., 1 lig. Price, 10 cents.

Content.s : lntrodu<'tion--\Vliite rot; (ieograpliieal distribution; siisci-pti-

bllity to this disi'ase; method of attack: descriptiiui of diseased wood; the

sporophore ; microscopic changes in the wood; growth of the fungus in dead
wood ; rcinedius—Description of plates.
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* No. 33. North American Species of I.ieptochloa. By A. S. Hitcli-

cock. Assistant Aorrostolofrist. in Charge of Cooperative

Experiments, Grass and Forage Plant Investigations.

1903. 24 pp., pis., 10 figs. Price, 15 cents.

Context."! : Introduction—Key to specu-s of the United States—History of
genus—.Vorth .\inerican sjwcies—Species excluded—Description of plates.

*
t No. 34. Silkworm Food Plants: Cultivation and Propagation.

Hy George W. Oliver, Exi)ert, Seed and Plant Intro-

duction and Distribution. 1903. 20 pp.. fr()ntis]:)iece,

12 pis. Price. 15 cents.

Contents: Introduction—Methods of reproduction: Propajiration by cut-
tings: summer cuttings: winter cuttings: the cutting; jn-ejiarations for
planting cuttings: indoor spring cuttings: ])ropagation by seeds; grafting
and budding; root grafting; .scion or sprig budding; shield budding; raising
stocks for grafting and budding—Soil—Planting—Pruning—Description of
plates.

No. 35. Recent Foreign Explorations, as Bearing on the Agricultural

Development of the Southern States. By S. A. Knapp,
Special Agent, Seed and Plant Introduction and Distri-

bution. 1903. 44 pp., G pis., 2 figs. Price, 15 cents.

Contents : Introduction—Japan : Agricultural situation ; acreage and yield

of food crops; methods of rice culture; field work; cutting rice; manure;
farm wages; cost of raising rice ; farm life; general remarks—Ceylon: Agri-
culture : imports ; farmhouses—India : Timber ; extent of arable land ; fer-

tility of the soil ; green manures ; commercial fertilizers ; crop rotation : public
roads; conveyances; dress; country houses; villages: plows and sera|)ers;

.seeding and harvesting; rice farming; treatment of the seed bed and manur-
ing; plowing and fertilizing; methods of cultivation; product jier acre: har-
vesting: thrashing; wages; cost of cultivation: northern limit of culture;
consumption of rice as food; acreage under cultivation; acreage under irri-

gation; live stock and farm implements; ^vells; rice produced; agriculture
in the Punjab; cost of living; rice farming in Lower Burma: rice milling;
rice for foreign markets; selection of seeds—China; Agricultural conditions;
tillage of the soil; irrigation: cultivating, harvesting, and thrashing rice;
hidlingrice: production and cost of milling rice : cost of building, etc.; expor-
tation of agricultural product.s—The Philippine Islands: Rainfall; tempera-
ture; range of products: stock and pasture lands: fodder plants; sugar cane;
rice farming; fruits; timber.

*No.36. The "Bluing" and the " Ked-Rot " of the Western Yellow

Pine, with Special Reference to the Black Hills Forest

Reserve. By Hermann von Schrenk, Sjiecial Agent in

Charge of the Mississippi Valley Laboratory, Vegetable

Pathological and Physiological Investigations. 1903. 40

pp., 14 pis. (including 4 in colors). Price, 30 cents.

Contents : Introduction—Death of the trees: When are the trees dead—The
"blue" wood: Hate of growth of the blue color: nature of the "blue" wood;
strength of the "blue" timber; lasting power of the "blue" wood—The "blue"
fungus ; Kfl'ect of "blue" fungus on the toughness of the "blue" wood ; relation
of the "blue" fungus infection to the beetle holes; fruiting organs of the
"bhie" fungus; growth in artilicial media: clissemination of the spores; the
blue color; summary—Decay of the "blue" wood : The "red-rot" of the western
yellow |)ine; cause of the "red-rot": conditions favoring the development of
the "red-rot" fvmgus : final stages and fruiting organs: rate of growth of
"red-rot"— .\moimt of diseased timber—Possible disposal of the dead wood:
In the Black Hills; in the remaining parts of South Dakota—Value of the
dead wood—Inspection—Hecommendations—Description of plates.

101



2U BrU-ETIXS OF THE BUREAU OF PLAXT INDUSTRY.

No. 37. Formation of the Spores in the Sporangia of Rhizopus Nigri-

cans and of PhyconiA'ces Nitens. By Deane B. Swingle.

Assistant in Pathology. Laboratory of Plant Pathology.

1903. 40 pp.. 6 pis. Price, 15 cents.

Contexts : Historical—Methods—Rhizopus nigricans Ehrbg.—Phycomyces
nitens Kunze—(Jeneral considerations—Summary—Index to literature—De-
scription of plates.

* No. 38. Forage Conditions and Problems in Eastern Washington,

Eastern Oregon. Northeastern California, and North-

western Nevada. By David (rrifliths. Assistant in

Charge of Range Investigations. 1!)03. r>2 pp.. pis.

Price. 1.5 cents.

Contexts: Introduction—Itinerary—General account—Changes in the han-
dling of the Washington ranges—Condition and plants of the range—Meadows
and hay crops: Alfalfa: timothy and redtoi>: awnless brome; grain hay;
cheat: root cro|>s : native hay crops: wild wheat: bunch bluegrass; giant
rye-gra.'-s : sprangle-top: uiiscellaneous forage plants—Reclamation of swamp
lands—Xeeds of the region—Plants injurious to stock—Weeds of meadows and
jja-stures—Diseases injurious to forage crops: Vstilago hy))odites; I'stilago
scolochloa ; Tilletia fusca : I'stilago bromivora: I'stilago striaeformis—Sum-
mary and siiggestions : Xeeds of the region: alruses: native grasses worthy
of cultivation: wild wheat ( Elymus triticoides) : bunch bluegrass (Poa laevi-

gata) : short-awned brome (Bromus niarginatus) ; mountain rye-grass (Ely-
mus glaucus) ; bunch wheat-grass (Agropyron spicatum inernie) ; giant rye-

grass (Elymus conden.satus)—Index of grasses and forage ]>lants— lliescriptiou

of jilates.

* No. 'M. The Propagiition of the Easter Lily from Seed. By George

W. Oliver. E.xpert. Seed and Plant Introduction and

Distribution. l'.'0:{. -24 pp.. 7 pis. Price, 10 cents.

Contexts: The Hermuda lily— Varieties of Lilium longiflorum from .Ia)>an

—

Deterioration of the Itcruiuda and .lupau grown lilies— Recent efforts to culti-

vate the Easter lily in the United States— Lines of investigation carried on by
the l)e|)artment of Agriculture— Planting in the o])en gTound—Reproduction
from >eed—Emasculating and pollenating the flowers—Sowing tlie seeds

—

Pricking off the seedlings—Descrijition of plates.

* No. 40. Cold Storage, with Spi'cial Reference to tlic Pear and

Peach. By (J. Harold Powell. .Vssistant Pomoiogist in

Charge of Field Investigations, and S. II. Fniloii, .Vs.sist-

ant in Pomology. 1903. 28 pp., 7 pis. (indiuling 5 in

colors). Price. 15 cents.

Contexts : The function of cold storage—The piirposos of fruit storage—In-

flueiu'e of cold storage im the [lear industry— lYactical difticulties in jiear

storage—Outline of experiments in |H>ar storage: The influence of the degree
of maturity on keeping f|uality ; the influence of delayed storage on keeping
(piality ; the influence of different teni|K'ratures on keeping (|uality; the
iuflucnie of the type of package on keeping qiuillty: the influence of a
wrapjx-r on keeping (piality : the influence of cold storage on the flavor and
aroma of the fruit: the U-havior f>f the fruit when removed from stori^fe;

summary— Influence of colil storage on the |M-ach industry— Practical difli-

culties in |H-ach storage - Outliiii- of e\|Mriment:^ in {x-aeh storajjc : tieneral

statement of results—Descriptiuu of plutvs.
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*No. 41. The Coiumercial (jrading of Corn. By Carl S. Scofield,

Expert, Grain Invebtigations. 1903. 24 pp., 4 pis.

Price, 10 cents.

Contents: Introduction—Inspection departments—Grain grrading: Corn

—

Definite grade standards—Grade uniforniit.v— Essential elements in grading
corn—Apparatus required—Methods of determination: Moisture; color;
damaged grains ; broken grains and dirt—Classes and grades of corn—In-

spection certificates—The cause of deterioration—Local and special grades

—

Description of i)lates.

* No. 4'2. Three New I'lant Introductions from Japan. By David G.

Faircliild, •Agricultural Explorer. 1903. 24 pp., 6 pis.

Price, 10 cents.

Contents : Mitsumata. a Japanese paper plant : Introduction ; species of

paper plants in Japan ; the mitsumata plant ; the cultivation of mitsumata ;

the manufacture of mitsumata paper ; the manufacture of leather paper—Udo,
a new winter salad : Introduction ; the cultivation of kan udo ; the cultiva-

tion of moyashi udo
—

'Wasabi, the horse-radish of the Japanese: Introduction;
the cultivation of wasabi—Description of plates.

No. 43. Japanese Bamboos and Their Introduction into America.

By David G. Fairchild, Agricultural Explorer. 1903. 3G

pp., 8 p\s. Price, 10 cents.

Contents : Introduction—General considerations—General characters of

the Jaj)anese bamboos—I'rojjagation of Japanese bamboos—Suitable location

and soil conditions for bamboos—Japanese management of bamboo groves

—

Profits of bamboo culture in Japan—Culture of tlie edible bamboo—Different
species of bamboos : Phyllostachys mitis ; Phyllostachys quilioi ; Phyllostachys
henonis; "Madaradake" or "Ummon-chiku" ; Phyllostachys nigra; Phyllo-
stachys castillonis; Phyllostachys aurea ; Phyllostachys bambusoides ; Phyl-
lostachys marliacea; Arundinaria japonica; Arundinaria simoni ; Arundi-
naria hindsii ; Arundinaria hindsii, var. gramlnea ; Bambusa veitchii ; Bam-
busa palmata; Bambusa quadrangularis ; Bambusa vulgaris; "Shakutan"

—

Description of plates.

* No. 44. Tlie Bitter-Kot of Apples. By Hermann von Schrenk,

Special Agent in Charge of the Mississippi Valley Lab-

oratory, and Perley Spaulding, Special Agent. 1903.

54 pp., 9 pis., 9 figs. Price, 15 cents.

Contents : Introduction—Historical account of the bitter-rot—Distribution
of the bitter-rot fungus: Geographical distribution; occurrence on various
hosts—General description of the bitter-rot : Time of appearance : charac-
ter of the spots ; cause of the bitter-rot ; rate of development of the bitter-

rot ; the diseased apple—The bitter-rot fungus: Life history on apples; the
conidia; growth in cultures; conidial and ascus stages; the name of the

bitter-rot fungvis—The canker stage: Discovery of the canker; descri|)tiou of

the canker stage—Relation of the cankers to the bitter-rot—Spread of the
bitter-rot—Remedial measures: Removal of diseased fruits and mummies;
removal of limb caid<ers ; spraying with fungicides—Summary and recommen-
dations—Index to literature—Description of plates.

No. 45. The Phj-siological Role of Mineral Nutrients in Plants. By
Oscar Loew, Professor of Agricuhural Ciieniistry in the

Imperial University of Japan. 1903. "o ]^K Price, 5

cents.

Contents: General renuirks on the uiiiural constituents found in organ-
isms: Historical notes; mineral compounds found iu organisms; variety of
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functions of mineral substances; general value of certain mineral salts; the
low atomic weitrlit of the mineral nutrients—The physiologfical role of phos-
phoric acid : Relation of ])hosphoric acid to proteids and to the division of
cells ; the physioloirical importance of lecithin

;
phosphoric acid in chloro-

phyll : potassium phosjjhate as a cell constituent—The physiological role of
silica—The ))hysiological role of iron compounds : Relation between the
coloring matter of the blood and of the leaf; infl\ience of iron and other
mineral nutrients on the formation of chlorophyll; fertilizing effect of iron
salts; organic compounds containing iron; ircm in fungi; manganese in

jilants—The physiological role of halogen compounds; I'lants raised without
chliirids; value of potassium chlorid for buckwheat; beneficial and injurious
action of chlorids; absorption of chlorids by aquatic plants; sodium chlorid
in animals; fluorids in physiological relations; behavior of jilants to potas-
sium bromid ; relations of organisms to iodin compounds—The physiological
role of alkali salts: Importance of potassium for the formation of starch and
protein; beneficial action of sodium salts n))on plants; necessity of sodium
salts for animals; can potassium salts be replaced by rubidium salts in green
plants and in animals?; behavior of fungi toward rubidium salts; physiolog-
ical superiority of potassium salts—The physiological role of cah'ium and mag-
nesium salts: Distribution of lime and magnesia in plants; the physiological
importance of lime salts in plants; views on the functions of lime salts;

formation of lime incrustations; can calcium in plant cells be replaced by
strontium?; poisonous action of magnesium salts; life without lime salts;

possible relations lietween linu- and the transportation of starch; the physi-
ological role of niagnc'sium salts; increase of magnesia in oily seeds; neces-
sity of magnesium salts for fungi ; can magnesium salts be replaced by
beryllium salts?; imi)ortance of lime salts for animals; proportions of lime
and magnesia in animal organisms; behavior of animals to strontium salts

and oxalates ; final remarks.

* No. 40. The Propagation of Tropital l'"riiit 'I' ices and ( )lhci- I'lants.

By (leorge W. Oliver. E.xpert. UW.\. l\s pp.. y pis.

Price, 10 cents.

Contents: Introduction—The mango: Pros|)ects as a fruit tree; propa-
gation in India; |)r()pagating tests at the Dcpartuient ; best age for wood;
thr«-k bark of mango an obstacle in budding; knife for budding the mango;
methods which show best results; apjilyiug the buds; when to bud; selection

of budiling material; a secoud nu-thod of attaching the bud; raising .seedling

stocks; transplanting young seedlings; imporliug nuiugo scions—The lociuat:

Regions where the locpiat nuiy be grown; raising seedling stocks—The fig:

Cuttings; grafting and budding—Tea; Necessity for vegetative propagation;
veneer grafting; herbaceous grafting; pro])agating house; cuttings—Manila
hemp: Imjiortance of introdui'tion into the United States; raising plants
from seeds; cultivation in [\\r I'hilippiue Islands—Uc.scriiition of jilates.

* No. 47. The Description of Wiieat ^'arieties. By Carl S. Scofield,

Botanist in Charge of (Jrain (iradc Investigations. 1903.

m pp., 1 folding tai)le. 7 pis. Price. 10 cents.

Contents: Introduction— IC.\planatiiu\ of form usid in the description of
wheat varieties—Dcseri])tion of plates.

No. 48. The Apple in Cold Storage. By C lIarol<i roweli, .Assistant

Poniologist in Charge of Field Investigations, and S. II.

Fidlon, Assistant in Pomology. I'M):]. W) pp., fi pis. (in-

clnding 5 in colors). Price, l.') cents.

Contents: Introduction— Influence of I'oM storage on llic :ippli> industry—
'I'he i'xt<-nt of the cold-storage warehousing industry Tlu- function of the
colil-storage warehouse- l'rinci|>les of mechanical refrigeration: The utilizn-

tltm of the cold temperatures; the dirc<t-expansion system; the brine-

circulating system; the nir-circulaf ing system— Outline of experiments in

apple .'•torage— Factors influencing the keei/ing ipiality of apjtles : The maturity
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of the fruit when i)ieked ; how to oI)tain more uiiiforiii and better eolored
fruit ; influence of delaying- the storage of the fruit ; influence of storaj^e tem-
perature; influence of a fruit wrapjjer ; influence of cultural conditions;
influence of the type of package—'ITie behavior of the fruit when removed from
storagi—The imjiortance of good fruit—Apple scald: Xature of the scald;
influence of maturity of the fri:it on scald ; influence of temperature on
scald ; the temperature in which the fruit is removed from the storage house;
influence on scald of delaying the storage of the fruit after it is picked;
influence of a fruit wrapper on scald ; varieties most susceptible to scald

;

treatment to jirevent scald—Compa*ison of varieties in cold storage—Outline
of cultural conditions—Variety catalogue—Summary—Description of plates.

* Xo. id. The Culture of the Central American Ruljl^er Tree. By
O. F. Cook. Botanist in Charge of Investijrations in

Tropical Ajrriculture. IHOS. sc, pp.. is ],ls. Price. 2.")

cents.

Contests: Introduction—The status of Castilla rubber culture: Castilla

versus Hevea : uncertainties attending rubber cidture : extent of the Castilla

rubljer industry: Castilla in the West Indies; Castilla culture for Porto Kico

;

rubber in the I'hilippines—Botanical study of Castilla: Difficulties in studying
tropical trees ; the original description of Castilla ; description and botanical
characters ; species and varieties of Castilla ; Hooker's monograph of Castilla

;

Costa IJican species of Castilla ; field notes on Castilla in Guatemala and
southern Mexico ; habits of Castilla in the wild state : the rubber tree and the
trumj.et tree; Castilla not a genuine forest tree—Improvement of rubber trees

bj- selection—Problems jjresented by the latex, or "milk" : Evolutionary argu-
ments regarding latex; f\inctions ascribed to latex; the .structure of latex;
seasonal influences on latex; latex in desert plants; water storing as a func-
tion of latex; significance of multiple tapping—Climate and rubber produc-
tion: A continuously humid climate not necessary for Castilla: greater
abundance of Castilla on the drier Pacific slope ; freer flow of milk in drier
regions; decrease of milk with altitude and continuous humidity; Castilla in

Nicaragua: Castilla in Costa Rica; Castilla on the Isthmus of Panama; anal-

ogy of the Assam rubber tree; the Para rubber tree in humid localities; pro-
ductiveness of Para rubber trees in dry situations; the true climate of Hevea

—

The culture of Castilla : Shade in the culture of Castilla ; .shade not a neces-

sity ; relative cost of .shade culture ; effect of shade on form of tree : shade
and rubber production; leguminous shade trees to be preferred; distance
between trees; methods of clearing land for rubber planting; clean culture
with forest protection: methods of handling Castilla seeds; seed beds and
nurseries; pro))agation of Castilla from cuttings; Castilla as a shade tree

—

Extraction of the latex of Castilla: Primitive methods of tapping: age at
which planted trees may be tapped; direction and shape of incisions; tapping
instruments; multiple tapping; protection against thieves—Methods of coagu-
lating the latex of Castilla: Coagulation by creaming: discoloration of Cas-

tilla latex: other methods of coagulation; coagulation of scrap rubber

—

Productiveness of Castilla: Yield of wild trees; yield of cultivated trees

—

Profits and prospects of Castilla culture: Management of rubber plantations;

security of investments in rubber plantations; requirements for successful

rubber plantations ; opinion of the United States consul-geuei'al in Mexico

—

( oncluiling summary—Description of plates.

* Xii. :<(K ^^'il(l Rice: Its Uses and Propa<ra(ion. By Edgar Brown.

Botanist in Charge of Seed Lalwratory. and Carl S. Sco-

field. Botani>t in Cliarge of Grain Crade Investigations.

IW?,. -24 pp.. 7 pl>. Price. 10 cents.

Contents : Introduction—Distribution and habitat of the plant—Life his-

tory and natural propagation—Botanical description: General morphology;
the" root; the stem ; the leaves: the panicle—Varieties—Diseases—Harvesting

the seed—Prejiaration of the seed for food juirposes—The food value of wild

rice— .\rtificial propagation—Previous failures in planting—Plantings made in

l'J02— Storing seed—Suggestions for harvesting, storing, and planting—De-
scription of plates.
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*Xi). .')1. Miscellaneous Papers. I. The Wilt Disease of Tobacco

and Its Control. By R. E. B. McKenney. Physiologist.

II. The "Work of the Community Demonstration Farm
at Terrell, Tex. By Seaman A. Knapp, Special Agent.

*III. Fruit Trees Frozen in 1904. By M. B. Waite,

Pathologist. IV. The Cultivation of the Australian

AVattle. By David G. Fairchild. Agricultural Explorer.

*V. Legal and Customary Weights per Bushel of vSeetls.

By Edgar Brown, Botanist in Charge of Seed Labora-

tory. VI. (lolden Seal. By Alice Henkel, Assistant,

and (i. Fred Klugh. Scientific Assistant. 1905. 46 pp.,

5 pis., 5 figs. Price, 5 cents.

Contexts : The wilt disease of tobacco and its control : The disease—Cause
of the disease—Control of the disease. The work of the community demon-
stration farm at Terrell. Tex.: Introduction—Kesults accomplished—Methods
employed—Description of the farm— Fertilizers used—Cotton—Corn. Fruit
trees frozen in 1904: Introduction— Damajjre to bearings peach orchards: How
to treat the peach orchards—Injury to plum trees— Injury to nursery trees

—

Damaire to ])ear trees. The cultivation of the Australian wattle. Lejjal and
customary weights per b\ishel of seeds: Introduction—Legal weights per
bushel—Customary weights ])er bushel. Ciolden Seal: History—Habitat and
range—Common names—Pescription of the plant—Description of the rhizome,
r)r rootstoek—Collection and preparation of the root—Diminution of supply

—

Cultivation: Necessary soil conditions: fertilizers; artificial shade; u.se of
trees as shade; attention rcquireil ; methods of propagation; experiments
with seeds; experiments with divided rhizomes; ex])eriments with jilants

from fibrous roots; yield of roots; time necessary to mature eroji— Xlarket
conditions : Highest and lowest prices.

* No. 'f2. Wither-Tip and Other Diseases of Citrous Trees and Fruits

Caused by Colletotrichiun (iloeosporioides. By P. II.

Rolfs, Pathologist in Charge of Subtropical Laboratorj'.

1904. 22 pp., G ])ls. (including S in colors), 1 fig. Price,

15 cents.

Contents: Introduction—Distriliution of the diseases—General method of
attack: Kxtent of injury—Varieties attacked—Lime: Anthracnose ; wither-
tip: fruit canker—Lemon: Leaf-spot and wither-tii); lemon-spot; the color-

ing house; the coloring lied—f)range and pomelo: Leaf-spot; wither-tip

—

Description of the fungus: Synonymy— Preventive anil remedial measures;
Treatment to prevent lemon-spot ; treatment of lime trees; the effect of prun-
ing; cultivation and fertilization; fi-rtilizers—Sununary— Description of plates.

* No. 53. The Date Palm and Its Utilization in the Southwestern

States. By Walter T. Swingle, Physiologist in Charg'

of Laboratory of Plant Life History. 1904. 155 pp.,

22 pis., 10 figs. Price, -JO cents.

Contents; Introduction—What is the date palm?—Date culture by the
ancient-s—Propagation of the date palm: Seedling palms; seedling (lute

palms for the Salton Itasin ; propagation of the date )mlni by olTshoots; dis-

tances hetwecM tri-cs; proportion of male trees (hat should be planted; varie-

ties of iii:ile date palms—Care to be given date jialms : The age at which date
palms begin b<-aring; |iollination of the date palm; gathering, curing, anil

packing dates—Tyjies of dates and varieties suitable for culture in the fnited
States: The three types of dates; varieties of dales suitable for I'ulture in

llie riiited States; the Deglet Noor .late; the Khalas date; other promising
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dates; the ordinary dates of oomnierce ; varictii's of dates that should be

secured for trial iu the United States; introduction of Saharan varieties of

date palms into the L'nited Stat?;—The date jjalni as a shelter for other fruit

trees—Irrigation of the date palm : Amount of \s-ater necessary for a date

palm; warm irrigation water advantageous—Drainage for the date palm

—

Effects of atmospheric humidity and rain on the date palm: Kainy weather
disastrous to the flowers and ripening fruits of the date palm—Sunshine
necessary for the date palm—Heat rerpiireiuents of the date palm : Resistance

of the date palm to cold in winter ; the date palm flowers late in spring and
escapes injury by late frosts; drainage of cold air and inversion of tempera-
ture in relation to date culture: hot summers necessary for the date palm;
amount of heat required to mature the date—Effects of wind on the date

palm—Resistance of the date palm to alkali: Investigation of the alkali-

resisting power of the date palm in the Sahara; alkali conditions in relation

to date culture at Biskra. Algeria; alkali conditions in relation to date

culture at I'"ougala. Algeria ; alkali conditions in relation to date culture at

Chegga. Algej-ia; alkali conditions in relation to date culture at M"raier,

.Ugeria ; alkali conditions in relation to date culture at Ourlana. Algeria;

previous and subsequent analyses of alkaline soils from the Sahara ; drainage

water from alkaline soils used to irrigate date palms in the Sahara; alkali

conditions in relation to date culture in the Salt River Valley. Arizona

;

alkali conditions in relation to date culture in the Salton Basin. California :

geography and geology of the Salton Basin ; water supply of the Salton Basin ;

soil conditions in the Salton Basin ; alkali conditions at Palm Canyon in the

foothills bordering the Salton Basin; chemical composition of the alkali of

the Salton Basin; fertility of the soils of the Salton Basin; subsidiary cul-

tures to follow in connection with date plantations on alkaline soils: limits of

alkali resistance of the date palm : resistance of the date palm to chlorids

;

resistance of the date jialm to sidj^hates ; resistance of the date palm to car-

bonates (black alkali)—Regions in the United States where date culture can
succeed : California ; Salton Basin or Colorado Desert ; Death Valley ; Colo-

rado River Valley ; plateau region ; interior valley region ; coast region of

southern California ; Xevada ; Arizona ; Salt River Valley : Colorado River
Valley; New .Mexico; Texas—Xo danger from Mexican <-<>nipetition in date
culture—Profits of date culture: Extent of the market—Im|)ortance of life-

history investigations in demonstrating the feasibility of date culture—Suni-

raarj'—Description of plates—Index.

Xo. 54. Persiiin Gulf Dates and Their Introduction into America.

By David G. Fairchild. Agricultural E.xpiorer. 1903. 32

pp., -i pis. Price, 10 cents.

Contents : Introduction—General description of the region—Climate—Lo-
cation of the date gardens—Soil conditions—Irrigation of the plantations

—

Secondary cultures between the jjalms—Treatment of the soil and planting

of young palms—Pollination—Different varieties of the region: Bagdad varie-

ties; Kustawi : .\scherasi ; Bedraihc; Maktum : Burn! ; Zehedi ; Barban

;

Sukeri ; Taberzal : Mirhage; Bassorah varieties ; Berhi : Hevezi ; Saver (or

Ustaaniran) ; Ilalawi : Khadrawi ; Hassa varieties; Khalasa (or Khalasi) ;

.lask varieties ; Bunder .\bbas varieties ; Maskat varieties ; Fard ; Burni

;

Xagal : Mnbsali ; Khanezi ; Khassab; Hellali ; Guadur varieties—Diseases
and pests—Cost and profits of date culture—Packing and shipment of dates

—

The date as a food—Description of plates.

X. 55. The Dry-Rot of Potatoes Due to Fusarium Oxysporum. By
Erwin F. Smith and Deane B. Swingle. Laboratory of

Plant Pathology. I'.HH. G4 pp.. 8 pis., 2 figs. Price. 10

cents.

CoMTENTS : Introduction—Effect of the disease on the ])lants—Effect of dif-

ferent fertilizers on resistance to the disease—Description of the fungus:
Mycelium: .Microconidia : .Macroconidia : Chlamydospores : Sderotia ; growth
in different !uedia ; growth iu alkalis; growth in acids; growth in the absence
of free oxygen : reaction to sunlight : range of temperature for growth ; name
of the fungus—Geographical distrilnition of the disease-Remedial measures

—

Culture media used—Summary— Literature—Description of plates.
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* No. ofi. Nomenclature of the Apple: a Catalogue of the Known Va-
rieties IJeferred to in American Publications fi-oni 1804

to IDOJr. Compiled hy W. H. Ragan. PLxpert in Ponio-

logical Nomenclature. 190.5.
|
Achliticuis and Correc-

tions. 190;-).] 395 pp. Price, 30 cents.

Contents : IntrocUiction—Code of nomenclature of the Anioriean Pomolofr-
ieal Soeiety : Priority; form of names: publication: revision—Key to the
abbreviations used in citations of authors and publications: Alphabetical list

of abbreviations used in desijrnating' the publications quoted—Cataloirue of the
known varieties of apples referred to in American ]iublieations from 1804 to
1904— Index to the ^Vmerican literature of the a))|)le. 1S04 to 1904—.\dditions
and corrections.

No. i")?. ^[etiiods Used for Controlling and Kcclainiing Sand Dunes.

By A. S. Hitchcock, Assistant Agrostologist. in Cliarge of

Cooperative ExperiuitMits. 1904. 'Mi pp.. D pis.. 9 figs.

Price, 10 cents.

Contents : Introduction—Formation of sand dunes : .Action of the wind
upon drifting sand—Artificial fixation of dunes: Binding' the sand: bindiufj
by means of j>:rasses ; transplautiui;'; arranjfcment of the plantation: forma-
tif)n of the barrier dune: hiudinff by means of heather; layiui;' thi- heather:
bindinuf with sand hedges; forestation—Fixation as observed in Europe: The
Netherlands; coastal dunes; interim- dunes; Denmark; Oxbiil ; Skagen

:

(iernumy : France—Summary—Description of plates.

*No. 08. The Vitality and (iermination of Seeds. P.y J. W. T.

Duvel, Assistant in the Seed L;d>or;it(.ry. 1904. 9(i pp.,

2 figs. Price, 10 cents.

I'OXTENTS : Introduction—Materials and methods: Seeds: germination tests
and apparatus— KtTect of climatic conditions on the vitality of seeds—Cau.ses
of the losses in vitality in different climates— KflTcct of moisture and tem]«'ra-
turc upon vitality: Seeds packed in ice: effect of nu)isture on vitality at
higher teni))eratnres ; sunimarv—'l"he effect of definite cpiantities of moisture
on the vitality of seeds when they are kept within certain known limits of
temperature— .\ comparison of methods of storing and shipping seeds in order
to protect them from moisture, and consecpiently to insure a better jireserva-

tion of vitality; Suggesticms of earlier investigati(ms : the necessity for thor-
oughly curing and drying seeds; character of the seed warehouse or storage
rf)om ; the value of good seed to the market gardener: shipping seeds in char-
coal, moss, etc.; nature of the ex|ieriments : disjiosit i(Ui of the sam|)les;
results of the germination tests—F.xperiments in keeping and ship])injj seeds
in special ])aekages—IJespiration of seeds: Summary- Fnzynu's in seeds and
the part they l)lay in the jireservat ion of vitality— Siimnniry—Ijiterature

cited— Index.

No. r)9. Pasture. Meadow, and I-'orage Crops in Neliraska. By T. L.

Lyon, .Vgricidtnrist, Nebraska K.\])eriuieut .Station, and

A. S. Ilitclicock, Assistant Agrostologist, in Charge of

Cooperative Experiments, V. S. Department of .Vgricul-

tiire. 1004. ()4 pp., (> pis.. 8 figs. Price, 10 cents.

Contents: Introduction—Climatic and soil conditions of Nebraska: Kain-
fall : teniperatiiri' ; physiogi'aphy ; soil-Crops—Classification of forage (ilauts:

Duration: |)erennials: annuals; natural groups; legumes; grasses; miseel-

laiicous; methods of utilizing the crops ; iiasfures; nu'adows ; soiling crops ;

silage Itesults of ex|ierimcMts with grasses and forage plants at th<- .N'l-braskn

ICxperiinent Station: Orasses and forage plants which have given successfid

results; brome-grass ; results of cooperative experiments; alfalfa; coo|MTn-
tivi- experiments with alfalfa: alfalfa seed from dilTerenl smirccs; 'rnrkestan
alfalfa: Peruvian alfalfa; Saniarkanil alfalfa; seed from dilTcrent States;

other experiments with ulfulfu; meadow fescue; orchard gra.ss ; timothy;
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clovers ; Kentucky bluegrass ; redtop ; side-oats {rranm ; wheat-grasses ; grasses
and legumes of less importance—Pastures and meadows : Native grasses : care
of native pastures and meadows; tame pasturi's at the Nebraska Kxperiment
Station ; the .seed bed for grasses and clovers

—

.\iiniial forage cro|)s : Sorghum

;

millet; cowpea ; small grains; corn; soy bean; rape; Canada field pea;
vetch—Plants which can not lie recommended—Index of gras.ses and forage
plants—Description of plates.

* No. 60. A Soft Eot of the Calk Lily. By C. O. Townsend, Pathol-

ogist. 1904. 47 pp., 9 pis., T figs. Price, 10 cents.

COSTEXTS : Introduction—Cause of the calla rot—General appearance of the

disease—Effect of the organism on the calla—Morphological characters of the
organism—Physiological characters of the organism: Nutrient media: beef

broth; agar plate cultures; agar streak cultures; agar stab cultures; beef

agar, with iron sul])hate ; gelatin stab cultures ; egg albumen ; milk ; litmus
milk; litmus milk in nitrogen; Uschinsky's solution; Dunham's solution;

Dunham's .solution, with acid fuchsin : Dunham's solution, with indigo-

carmine ; peptone solution, with rosolic acid : Dunham's solution, with methy-
lene blue ; steamed potato cylinders ; raw potato ; raw eggplant ; raw cauli-

flower ; raw radish ; raw cucumbers, sliced ; raw cucumbers, whole ; raw
green peppers ; raw mature onions bulbs ; raw young onions ; raw pieplant

;

raw cabbage; raw parsnips; raw carrots; raw turnips; raw salsify; raw
tomatoes, ripe; raw tomatoes, green ; raw apples (York Imperial) ; raw pine-

apples; raw yellow bananas; gas; action on lead acetate; indol ; nitrates

reduced to nitrites ; maxinmm temperature ; minimum temperature ; opti-

mum temperature; thermal death point; diffused light; direct sunlight;
effect of nitrogen ; effect of carbon dioxid ; effect of hydrogen—Comparison
of calla-rot germ with similar organisms: Bacillus carotovorus Jones: Bacil-

lus oleracese Harrison ; lleinz's hyacinth germ (Bacillus hyacinthi septicus) ;

Potter's P.seudomonas destructans—Origin and spread of the disease—Reme-
dies—Summary—Description of plates.

No. <)1. The Avocado in Florida: Its Propagation, Cultivation, and

Marketing. By P. H. Rolfs. Pathologist, in Charge of

Subtropical Lalioratory. 1904. 'M\ ])p.. 4 pis.. 9 figs.

Price, 5 cents.

Contexts : Introduction—Th3 name avocado—Literature—Distribution and
time of blooming—The a\ocado for wind-breaks and shade trees—Methods of
starting an orchard : 'I'hc seed bed ; the nursery ; cultivation in the nursery

;

budding; grafting; transplanting to the field; top-working trees; cultiva-

tion ; fertilizers—Sujieriority of budded trees—Variation of fruit from seed-

ling trees: Description of variation!?—Marketing: Picking; grading and
sizing: packing—Tlie fruit: The edible portion: seed and seed cavity—Shape
of the tree—Forms and varieties: The Mexican avocado; the West Indian-
South American avocado : the ideal avocado—Uses of the fruit—Diseases

:

Leaf disease; remedy; fruit disease; reniedj'—Summary—DescriiJtion of

pl.ites.

No. 6'2. Notes on Egyptian Agriculture. By (leorge P. Foaden.

B. Sc. Secretary of the Khedivial Agricultural ."society,

Cairo, Egypt. 1904. (il pp., (> pis.. 3 figs. Price. 10

cents.

Contents : Introduction—Composition of Nile mud during flood—IiTigation

and fertilizers—Soil.s—Labor—Value of land—Animal labor—Seasons—Cotton :

Distance between the cotton beds; date of planting cotton; sowing cotton;
watering cotton ; manuring cotton : summary—\arities of cotton grown in

Egypt: Ashmouni ; lower Egypt cottons; Mit .\tifi : .\bbasi: Jannovitch

—

Seed selection—Picking cotton—Marketing cotton—Cotton and cotton-seed
exports—Sugar cane—Beets—Berseem, or Egyptian clover—Lueern (alfalfa)—
Corn—^\heat and barley—Beans—liice—Onions—Millets and sorghums

—

Minor crops: Lentils: earth nuts, or peanuts; chick-peas; lupines; fenu-
greek : flax.
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No. 63. Investigations of Eusts. By Mark Alfred Carleton, Cereal-

ist in Charge of Cereal Investigations. 1904. 32 pp., 2

pis. in colors. Price, 10 cents.

Contents: Additions to our knowledg'e of life histories: Euphorbia rust
(Uromyces euphorbi;i> C. and P.) ; sunflower rust ( Puccinia heliantlii Schw.) ;

crown rust of oats (Puccinia rhanini [I'ers.] Wettst.)—Segreg:aton of host
])lants : Black stem rust of AgropjTon and Elyinus ; orange leaf rust of
^VuTopyron and Elynius ; black stem rust of Agrostis alba vulgaris ; rust of
Chloris (Puccinia chloridis Diet.) ; rusts of willow and Cottonwood (Melanip-
sora)—Winter resistance of the \iredo : Uredo of Kentucky bluegrass rust
(Puccinia poarum Niels.) ; uredo of Puccinia niontanensis Ell.—Emergency
adaptations: Puccinia vexans Farl.—Experiments with Lepto-uredine;e : Rust
of oocklel)ur (Puccinia xanthii Schw.); rust of velvet leaf ( I'uccinia hete-
rospora P.. and C.)—Perennial species: .Vecidiinu tuberculatum E. and K.

;

rust of I'eueedanum fa>niculaceum—Description of i)lates.

* No. C)-!:. A Method of Destroying or Preventing the Growth of

Alga' and Certain Pathogenic Bacteria in Water Sup-

plies. By George T. Moore, Physiologist and Algolo-

gist in Charge of Laboratory of Plant Physiology, and
Karl F. Kellerman, Assistant in Physiology. 1904. 44

pp. Price, 5 cents.

Contents: Introduction—Microscopical examination of drinking water

—

Wide distribution t)f trouble caused by alga> in water supplies—Xlethods in
use for ])reventing bad etTects due to alga»— Desirability of other methods

—

Determination of a physiological method—Effect of co|>i)cr sul|)hate—Method
of ajjplying the co|)per siilphate— I'ractical tests of the method : Water-cress
beds; water reservoirs— Elfcct of copper \ipon iiathogenic bacteria: Typhoid;
Asiatic cholera—Comparison of effect of other disinfectants—Colloidal solu-
tions—Conclusions: Necessity of knowk^dgc of organism and conditioi\ in

reservoir; application of method for destruction of pathogenic bacteria not
designed to replace efficient nu'ans of filtration already in use: medicinal
use; conditions under whi<-h the Department of .Vgriculture can furnish
information and assistance in a])plying this method—Cost—Summary.

No. ().5. Reclamation of Cape Cod Sand Dunes. By J. M. Westgate.

Assistant in Saiid-Bindiiig ^^'ork. 1904. 3S j)p.. (l pis.

Price, 10 cents.

Contents: Introduction— Ecological relations of the vegetation: Ecological
factors; mode of deposition of the Caix" sands; development of the dune
range; natural reclamation; areas rc<'eiving gradual uccumulatiims of sand;
areas not receiving gradual accumulations of sand; nuirshes and bogs; early
accounts—Devastation of the established dune areas: Early conditions inci-

dent to the devastation; restrictive legislation—.Artificial reclamation of
the Cape sands: Early work of sand control; recent work by the Stat<'

;

preliminary operations; attempts without beach gi-ass ; utili/afion of bcn<'h

grass; relative merits of spring and fall planting; selecting and transplant-

ing the sets; cost of i)lanting; i)rcsent status of the various plantings;

effectiveness of brush laying; efficiency of beach grass for sand binding;
necessity of ulfiniate forestation; iniseellaneous operations on the sand; road

construction: reclamation of small areas; commercial utilization of saiul

;

developnuMit of the protective beach ridgi-—The Province lands: State owner-
ship; value of the land.s—Summary— l{ibliograph>— Descri]ition of |)lates.

* No. GG. Seeds and Plants Imported During the Period from Sep-

tember, 1900. to December, 1903. Inventory No. 10;

Nos. ;">;")01-98!)C.. 190.";. 333 pp. Price, 1") cents.

Contents: Introfluelory statement Inventory of seeds and plants im-

ported— Index of common and scientific names,
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No. 07. Range Investigations in Arizona. By David Griffiths,

Assistant in ('luugc of Range Investigations. lOO-l. G2

pp., 10 pis., 1 fig. I'l'ice, 15 cents.

C'ONTKNTS : Introduction—The small inclosure-—The larpc inclosnre: Topog--

raphy; soil; brush and timber; forapfe plants; amount of feed produced

—

Carrying capacity—Water for stock—The sea.sons—Erosion—The prairie dog

—

llange feed : The grasses ; pigweed family ; the clovers ; alfilerilla ; miscel-

laneous winter and spring annuals ; miscellaneous browse plants—Hay crops

—

Weeds—Plants injurious to stock—Summary—Description of plates.

* No. ()8. North American Species of Agrostis. By A. S. Hitchcock,

Systematic Agrostologist in Charge of ITerbarinm. 190o.

r>8 pp., 37 ])is., 2 figs. Price. 10 cents.

Contents: Introduction: Taxonomy; nomenclature; plates; .specimens

listed—Ili.story of the genus—Ceneric description—Key to species—De.scrip-

lion of specie-s—Species excluded—Notes on Mexican species—Index to .species

and synonyms—Description of plates.

No. l)i). American Varieties of Lettuce. By ^^'. W. 'I'raey. jr.. Assist-

ant, Variety Trials. liiO-t. 10:3 pp., 27 pis. Price, lo

cents.

Contents : Introduction—Varieties and their description : Nomenclature ;

environment and selection ; source of seed—Cidtural peculiarities—Terms
used in description: Classes; size; maturity; shooting to seed; habit;

leaves; color; seeds; seedling plants—Varieties suited to different condi-

tions and requirements—Table of varieties—Classification of varieties—Key
to varieties—Description of varieties classed as distinct—Catalogue of variety

names.

No. 70. The Commercial Status of Durum AATieat. By Mark Alfred

Carleton, Cerealist in Charge of Cereal Investigations,

and Joseph S. ChaniUcrlMin. Physiological Chemist, Cereal

Investigations. I'.toi. 7n jip., ."> pis., 1 fig. Price, lo

cents.

Contents: Introduction—I'rojier rank of durum wheat^—Special qualities

of commercial value—The name "durum"—Durinn wheat for macaroni : Char-
acteristics of good macaroni ; process of manufacture ; list of manufacturers
of macaroni in the United States ; possibility of ex])ort of semolina and
macaroni; methods of cooking and serving macaroni; recipes; semolina;
.soups ; macaroni with cheese or milk ; macaroni with tomatoes ; macaroni
witli meats ; macaroni with nuts ; timbales ; croquettes ;

garnitures ; spa-

ghetti ; salads; desserts; special Italian recipes: miscellaneous—Durum
wheat for bread : Private experiments ; cooperative baking experiments of

the Department of Agriculture: chemical study of durum-wheat flour and
bread; examination of standard flours ; total proteids ; gliadin and'glutenin ;

conclusions; examination of the flour and bread of the baking test; con-

clusions; reports on trials of the bread; grain dealers; millers; bakers;

teachers and experts in domestic science ; chemists and flour experts ; techni-

<'al journals; quotations from particularly interesting reports; results of

other tests; remarks on the variors (-hemical and baking tests; the color of

flour and bread ; experience recpiired for perfect operations—Other ])roduets

from durum wheat—Progress of the new indu.stry : Increase in production of

durum wheat; determination of fhe best varieties; commercial inspection

and grading; disposition of the lilO.I crop; mills now handling the wheat;
prices ; the outlook—Description of plates.
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* Xo. 71. Soil Inoculation for Legumes; with Reportf> upon the Suc-

cessful Use of Artificial Cultures by Practical Farmers.

B3' George T. Afoore. Physiologist in Charge of Labora-

tory of Plant Physiology. 1905. 72 pp., 10 j^ls. Price,

15 cents.

Contents: Introchiction—The fixation of free nitrogen—Benefieial effect of
lefTiiniinous crops—Direct effect of nodules upon Icfjunies— Effect of nodule-
bearing legumes npon succeeding crops—Artificial inoculation of the soil

—

Soil ti'ansfer—Xitragin—Nature of the organism—Cross-inoculation and spe-
cific characters—Methods of cultivation—Effect of varying conditions: Light,
heat, and air; acids and alkalis; nitrates; moisture—Where is nitrogen
fixed?—Nodules not always beneficial—Symbiosis or parasitism'.'—Infection
and fixation of nitrogen without nodules—Inoculation by pure culture

—

Methods of using liquid culture—Time of inoculation—\^'llen inoculation is

unnecessary—When inoculation is necessary-—When to exjiect failure with
inoculation—Results—Reports : Alfalfa ; red clover ; cow|x>as ; garden peas

;

beans ; soy beans ; hairy vetch ; crimson clover ; sweet peas ; field jieas

;

velvet beans ; berseem ; jjeauuts; miscellaneous—Summary.

* No. 72. Miscellaneous Papers. I. Cultivation of AMieat in Per-

manent Alfalfa Fields. By David Fairchild. Agricul-

tural Explorer. II. The Salt AA'ater Limits of "Wild

Rice. By Carl S. Scofield. Botanist, Grain Grade In-

vestigations. * III. Extermination of Johnson Grass.

By "W. J. Spillman. Agrostologist. * IV. Inoculation of

Soil with Nitrogen-Fixing Bacteria. By A. F. Woods,

Acting Chief of Bureau. 1905. 30 pp., 3 pis., i figs.

Price, 5 cents.

Contents: Cultivation of wheat in permanent alfalfa field.s. The salt-

water limits of wild rice: Introduction—The method of testing salinity—The
regions investigated—Conclusions. Kxlcrniination of Johnson gra.ss: Intro-

duction—Character of the soil—Methods of trcatnient— linplements used—The
production of hay. Inoculation of soil with nitrogen-fixing bacteria: Intro-

iluction—The commercial ])roduction of ciMturcs—When inoculation is neces-

sary—When inoculation may prove advantageous- -When inocidation is nn-
uece.s.sary—When failure is to he ex|)ected—Cost of cultures—Increasing
cultures—Prei)aring and using the culture .solution—Keeping cultures for

future use—Danger of inoculation by soil transfer—Pure-culture inoculation.

* No. 73. The Development of Single-Germ Beet Seed. By C. O.

Townsend. Pathologist, and E. C. Kittue, Assistant. r.tO.").

20 pp., 8 pis., (1 figs. Price, 10 cents.

Contents: Introduction—Single and niulti])le germ beet seed—The beet

flower—^The first .seed .selectiini—(iermination and vitality—(ireenhouse e.\|M'r-

|„„.„ts—Seed beets in 1 ".)():<— licet seed in litO.i—Change (if locati.in of cx|x'ri-

ments—Progress of the work in 1001 : Planting and growth of the seed beets;

arrangement of single flowers; methods of pollination; gathering tile seed ;

percentage of single-germ .seeds—Conclusion—Description of plates.

No. 74. The Prickly Pear and Other Cacti as Food for Stoclc. By
David (iriflitlis. .V.ssislaiit .Vgrostologist in Charge of

Range Investigations. 190.">. 18 pp.. 5 pis., 1 fig. Price,

5 cents.

Contents: Introduction' History (ieographical distribution of economic
cacti In the United States— .Methods of feeding: Singeing the spines; singe-

ing with U torch ; stcauiiiig ; chopping by machinery ; other chopping devices

;
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removal of the crlge of tlio joints; liaiiclliiifj tlic ]>lants—I'ear iiiaohinorv :

Orig-in of pear machinery; pear cutters; pear burners—I'ear for milk |)ro-

ductioii : Some dairy rations inclndinp pear— Pear for fattening- and main-
taininfif cattle—I'ear as a hop feed—I'ear for sheep and goats—Pear as a
ration for worlsing animals— Effect of pear upon stock—Cactus for the silo

—

Pear thickets and their destruction—Species of cactus which are of forage
value— Kstablishing plantations of pear—Yield of pear—Behavior of pear after
harvesting—Other economic asjiects of the cacti—Some conditions obtaining
in the jjrickly-pear region—Popular postulates of cactus feeding—Description
of plates.

No. "."). Rangi' Maiiageincnt in tin' State of Washington. By J. S.

Cotton. Assistant in Range Investigations, in Cooperation

with the AVashington Stale Experiment Station. 1905.

•iiS pp., 3 pis. Price, 5 cents.

I'oxTENTS : Introduction—Hange improvements: Winter pastures; semiarid
lands ; mountain grazing areas—Protection of pastures—Alternation of pas-
tures—Using pastures before ground is settled in the spring—Improvement of
stock—Index of grasses and forage plants—Description of plate.'-.

Xo. 7(). Copper a.s an Algicide and Disinfectant in Water Snpplies.

By (leorge T. Moore. Physiologist and Algologist in

Charge of the Lal)oratorv of Plant Physiology, and Karl

F. Kellernian. Assistant in Physiolog}'. 1905. 55 pp.

Price, 5 cents.

Contents : Introduction—Difference in toxicity of copper sulphate in labo-
ratory and field conditions—Effect of copper sidphate upon fish—Conditions
determining the proper quantity of copper sulphate for eradicating algie

—

Appearance of resistant forms of alga" in reservoirs previously treated—Odor
and taste due to large numbers of algie killed—Reports from various cities and
towns upon the effect of treatment : Baltimore, Md. ; Bond Kill, Cincinnati.
Ohio: Butte. Mont.; Cambridge, X. Y. ; Elmira, X. Y. ; Fieldhome, X. Y.

;

Glencove, Long Island, X'. Y'. ; Greenwich. Conn. ; Hanover. X. H. ; Hanover.
Pa. ; Ivorydale. Ohio ; .lohnson Creek, Wis. : Middletown, X. Y. : ilillersburg.
Pa. ; Moncton, Xew Brunswick ; Xew Y'ork, X. Y. ; XewtowTi, Pa. ; Oberlin.
Ohio ; Passaic. X'. .1. ; Port Deposit. Md. ; Khinebeck, X. Y. ; Scarboro. X. Y'.

;

Springfield, 111. ; Waltham, ilass. ; Water Mill, Long Island. X. Y. ; Wellsboro,
Pa. ; Winchester. Ky. ; Winnebago City, Minn.—X'ecessit.v for determining the
polluting organism—Troublesome forms and their identification: The Sedg-
wick-Kafter method of quantitative determination: key for identifying'
algie—Method of applying copper sulphate—Sterilization of bacteria-polluted
water by means of copper sulphate—Sterilization of the water supplies at
Columbus. Ohio, and Albuquerque, X, Mex.—Sterilization of water by means
of metallic copper—Copper in the disposal of sewage—Cojiper supplementing
the use of filters—Copper treatment and filtration at Anderson. Ind.—Objec-
tions to the use of copper sulphatt"—Opinions of toxicolos^ists upon the effect
of copper s\dphate—Medicinal use of copper—Conclusion—Summary.

No. 77. The Avocado, a Salad Fruit from the Tropics. By G. X.

Collins, Assistant Botanist in Investigations in Tropical

Agriculture. 1905. 5ii pp.. 8 pis. Price, o cents.

Contents: Introduction—Origin and history: Early accounts; common
names; not native in the West Indies; distribution—Description—Botanical
affinities—Yarietie.s—Geographical types: Guatemala; Porto Rico; Mexico;
Costa Rica ; Cuba : Hawaii—Cidture : Propagation by seed ; asexual pro])aga-
tion; soil; climate; cultivation; improvement; shipping qualities; uni-
formity; extension of season; seed red\iction; texture; flavor; yield; size;

resistance to cold—Diseases—The avocado in Porto Rico—The avocado in

Hawaii—The avocado in Florida—The avocado in California—Bearing age
and life of tree—Yield—Harvesting: Time to ])ick : method of gathering;
packing and shijjping—Cold storage—Marketing: Market season—Methods of
eating— Pood value—Cott of production—Summary—Description of plates,
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* No. 78. Improving the Quality of ^Mieat. By T. L. Lyon, Agri-

culturist and Associate Director of the Agricultural

Experiment Station of Nebraska, I'.nd Collaborator of

the Bureau of Plant Industry. 1!)0."). 120 pp. Price,

10 cents.

CoKTENTS : Object of the investigution. I'art T. Historical: Some con-
flitions afFectinpf the composition and yield of wheat: {'oniposition as atTected
by time of cuttinsr; iiifliicncc of immature seed U]ioii yield; influence of
climate upon comj5osition and yield ; influence of soil upon composition and
yield: influence of .soil moisture iipon composition and yield: influence of
size or weight of the seed-wheat kernel up<m the cro]) yield : relation of size

of kernel to Tiitronfen content : influence of the specific sjravity of the seed
kernel u]ion yield; relation of specific pfravity of kernel to nitroifen content;
conditions afFccting the |!roduction of nitroiren in the j^rain. Tart IT. Kxjieri-

mental : Some properties of the Avheat kernel—Yield of nitnisrcn ])cr acre

—

Method for selection to increase the cpiantity of proteids in the kernel

—

.V basis for selection to in<'rease the (puintity of proteids in the endosperm
of the kernel—Improvement in tlie (piality of the gluten—Some results of
breeding' to increase the content of proteid nitrofren—Yield of grain as affected
by susceptibility to cold—Yield and nitrogen content of {jrain as r Tectcd by
length of g'rowing period—lielation of size of head to 'ield. h-ight, rnd tiller-

ing of plant—Simimary an<l conclusions.

Xo. 79. The Variability of Wheat ^'arie(ies in Ivcsislaucc to To.xic

Salts. By L. L. Ilarter, Scientific Assistant, Laboratory

of Plant Breeding. 100'). 48 i)p. Price. T) cents.

Co.NTKNTS : Introduction—Salts used—Varieties .selected : T'reston ; Turkey;
/.innnerpian ; Kharkof; I'adui ; C'hul ; llndajiest ; Knbanka ; -Maraouani

—

Methods of experiments—Methrxl of establishing: the toxic limits—Itesults of
experiments: With magnesium suljihate ; with magnesivnn <'lil<u'id ; with
sodium carbonate; with sodium bicarbonate; with sodium sulphate; with
sodiimi chloric! ; summary of tables—Comparison of results with difTerent
species—.\sh analyses—Individual variability—Neutralizing ctTcct of the salts

em])loyed upon other toxic substances—Dilute solutions as stiniuhmt.s—Practj-
cal value of results—Summary—Itililiography.

No. 80. Agricultural Explorations in .Vlgeria. l'>y 'I'lionias II. Kc:ir-

ney. I'hysiologist. '\'egetal)le Pathological and IMiysiolog-

ical Investigations, Bureau of Plant Industry, ami Thomas
H. Means. Formerly of the l^iireau of Soils. liiO.".. 08

pp.. 4 i^ls. Price. 10 cents.

Contents: Introduction—Topogrraphy : Coast region; high i)latcau or
steppe region; desert region- -Climate : Coast regiiui ; temperature; humid-
ity; preei|)itation ; wind; high plateau region; desert region: temperature;
humidity; precipitation— Irrigation: Coast region ; high plateau region ; desert
region—Soils: Coast region; littoral z<Mie; valley and plain zone; nu)un-
tain zone; high plateau region: <le>ert region: saline soils; coast region;
desert region: .soil nuiiutgemcnt : rotations; fertilizers; i)repanition of the
laud; clearing aiul leveling; plowing—(icneral economic eouilitious: Histor-
ical and |)olitical ; land values; farm labor; agriculture of the nathe jiopula-

tion; among the Arabs; among the Kabyles; anu)ng the Saharan.s—Crops of
the colony: (Jeographical distribution: coast region; littoral zone; volley

and i)lain zone; mountain zon<- ; high plateau region; desert region; princi-

pal crops in detail; fruit crops; grapi's: wine grajies ; table grapes; olives;

figs; citrus fruits; dates; less important orchard crops; truck crops;
cereals; wint<-r cereals; wheal; barley; oats; suunner cereals: sorghum;
Indian corn; forage crops; wild forage: fallow-laiul forage: forage* of

natural meadows and prairies; rnlli\ated forage; leguminous crops ; alfiilfa,

or lucern ; horse beans; s ilia ; fenugreek ; berseem ; vctclns ; tree crops
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as forage; carob, or St. .John's bread; Indian tig; miscellaneous crops;
tobacco ; fiber plants ; perfume plants—Live stock : Cattle ; horses ; donkeys ;

mules; camels; sheep; poats— Korestry : General conditions; forest prod-
ucts; fuel: timber; cork; tan b.irk ; alfalfa; dwarf palm.

No. 81. Evolution of ("clliiliii- Slnictiiivs. By O. F. Cook ;iiul Wal-

ter T. Swiuiik-. l'.»().".. i-'C. pp.. 1 pL, '2 figs. Price. .">

cents.

Contents: Introduction—The elimination of the simple-celled phase

—

.\lternation of structural types—Sexuality a mechanism of evolution—Two
types of double-celled structures—Heredity in reticular descent—Summary

—

Explanation of plate.

No. 82. Grass Lands of the Soutli Alaslai Coast. By C. V. Piper.

Agrostologist in Charge of Forage Plant Introduction.

1905. 38 pp., 4 pis. Price, 10 cents.

Contents : Introduction—The location of the grass lands ; Kadiak Island ;

Alaska Peninsula and adjacent islands ; Unalaska and the neighboring islands ;

Kenai Peninsula; the Yakutat plains—Imjiortant factors relating to the
agricultural value of the grass lands : The abundance and permanence of
native fodder plants ; bluetop ; beach rye ; bluegrass ; silver-top ; Siberian
fescue ; sedges ; Alaska lupine ; fireweed ; food value of native Alaskan
grasses ; cultivable forage crops ; silage alone as a ration for milch cows

;

Alaskan experience in stock raising; hogs; goats; sheep husbandry; cattle;
population and available markets ; freights and transportation ; desirability

of south Alaska as a home; climate; garden products; fuel; choice of a
location—Land laws applying to Alaska: Homesteads; application for a
homestead for surveyed land; inceptive rights of homestead settlers; home-
stead settlers on unsurveyed lands ; cultivation in grazing districts ; home-
stead claims not liable for debt and not salable; soldiers and sailors' home-
stead rights ; soldiers' additional homestead entry—Description of plates.

No. 83. The Vitality o-f Buried Seeds. By J. W. T. Duvel, Assist-

ant in the Seed Laboratoi-y. lOO."). 22 pp.. 3 pis.. 1 fig.

Price, f) cents.

Contents : Introduction—Kinds of seeds buried—How the seeds were
buried—Oermination tests—Gelation of depth of burial to vitality—Hard
seeds—Seeds of cultivated versus wild plants—Summarv—Description of
plates.

* No. 84. The Seeds of the Bluegrasses. I. The (reruiination. Grow-

ing, Handling, and Adidteration of Bluegrass Seeds.

By Edgar Brown, Botanist in Charge of Seed Labora-

tory. II. Descriptions of the Seeds of the Commercial

Bluegrasses and Their Impurities. By F. H. Hilhnan.

Assistant Botanist, Seed Laboratory. I'.H)."). 3S pp., 35

figs. Price, 5 cents.

Contents: I. The genuination. growing, handling, and adulteration of

bluegrass seeds: Description of commercial and hand-gathering seeds—Grades
and quality of commercial seeds—.\didteration—Weight per bushel—Germina-
tion—Growing and handling: Poa pratensis (Kentucky bluegrass) ; Poa com-
pressa (Canada bluegrass) ; Poa trivialis (rough-stalked meadow grass) ; Poa
ncMiiiralis (wood meadow grass); Poa triflora (fowl meadow grass); Poa
arachnifera (Texas Viluegi-ass) ; Poa annua (annual bluegrass) ; Poa alpina
(al|iiuc meadow grass) ; Poa sudetica. 11. Descri|)tions of the seeds of the

commercial bluegrasses and their impurities: The bluegrasses: Key to the

sieds of the more common s])ecies of Poa as found on herb:iriuni specimens;
key to commercial bluegrass seeds after preparation for market; comparison
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of the principal ilistinguishiiio- t-harat'ters of bhiegrass seeds; <le«Tiptions of
species ; I'oa pratensis L.. Kentucky bhiegrass. June grass ; Poa coiupressa L..

Canada bhiegrass. flat-stemmed bliiegrass ; Poa trivialis L.. rough-stalked
meadow grass; Poa nemoralis L.. wood meadow grass; Poa triflora Ehrh.
(
I', flava L.. P. serotina Ehrh.). fowl meadow grass, false redto)) : Poa arach-

nifera Torr.. Texas bhiegrass: Poa annua L.. annual meadow grass; Poa
alpina L.. alphie meadow grass; Poa sndetica Haenke ; Panicularia spp. : Pani-
cularia nervata (Willd.) Kiintze. nerved manna grass, sometimes called fowl
meadow grass; Panicularia americana (Torr.) MacM., reed meadow grass,
water meadow grass, tall manna grass—Weed seeds commonly found with com-
mercial bhiegrass seeds : Bursa bursa-pa.storis (L.) Britton, shepherd's-purse;
Lepidium virginicnm 1... ])eppergrass ; Cerastium vulgatnin L., mouse-ear chick-
weed: Alsine media L.. common chickweed : .Msine graminea (L.) Britton;
(arduiis arvensis (L.) l!obs.. Canada thistle ; Taraxacum taraxacum (L.) Karst.,

dandelion: Matricaria inodora I,., scentless camomile; Hiera<-ium sji.. hawk-
weed: Anthcmis colula I... dog fennel, mayweed: Chenopodiinn allnini L.,

lamb's quarters, jiigwced : Plantago lanccolata I,., rib-grass, buekhorn, English
jilantain : Ituniex cripsjius L.. curled dock ; Itumex acetosella I... sheep's sorrel,
.sorrel; Veronica arvensis L.. corn speedwell; Juiicus tenuis. Willd.. slender
rush; .Tuncoides cani])estre (L. ) Kuntze. field rush: Jiincoides albida DC.
wood rush; Carex cephalojihora Muhl.. oval-headed sedge—Ergot occasionally
found in commercial bhiegrass seed: Clavicei)s ])urpurca (Fr.) Till., ergot.

* No. S."). The Principles of Musliroom GroAvino: and Mnshrooni

Spawn Making. By B. M. Dugrfrar. Professor of Botany

in the University of Missouri, and Collaborator of the

Biu-ean of Plant Industry. 1!)05. (iO pp.. 7 pis. Price.

10 cents.

Contents : Introduction—General considerations—Market c'onditioiis—(Jer-

mination studies: Keview of earlier work; ex|)criniciital work—Ti.ssiie cul-

tures—Nutrition: (Srowth on manure and other complex media: growth on
chemically known media: tabulation of special results; acid and alkaline

media—Temperature and moi.sture—Preparation of the comjiost— Installa-

tion of beds—Spawning and casing the beds—Mushroom growing: Ex|)eri-

nients at Columbia. Mo.: variability in imishrooms grown under different con-
ditions; the cultivation of various species of mushrooms: coo|H'rative ex|)eri-

meiit.s—Cave facilities in the United States—Open-air culture—Mushroom
spawn making: .\ "chance" method; a ".selective" nietho<l ; ]nire-culture jire-

caiitiims; the tissue-culture method: the commercial process—The vitality

of mushroom spawn.

No. Sr>. .Vfrriculture AVithoiit Irrigation in the Sahara Desert. By
Thomas H. Kearney. IMiysiolojrist. lOOrt. DO pjj., 5 pis..

1 fig. Price. ;) cents.

Co.NTENTS : Introduction—Population—Climate—Water supply—Soils—The
date gardens: Planting; care of palms; fighting the .sand ; manuring; har-
vest; yields: vari«'ties chiefly grown—Conclusion—Description of plates.

No. ST. Disease Resistance of Potato«'s. By L. K. Jones, Botanist of

the N'erniont Agricultural Experiment Station and Col-

laborator of the Bureau of Plant Industry. 100."). ;W pp.

Price. ."> cents.

( ontt-;nts : liitroiluctioii- Potato culture in Kuro|M— Observations on |M>tHlo

di.sca.ses and disease resistance in ICurope : Certain minor diseases: internal

brown s|)of : filosite. or growing-out : leaf-s|Mit : seabl>ine.ss of tubers ; potato

scab; varietal resistance to scab: otInT scab-like diseases; |K)tato stem dis-

eases; blackleg: other stem diseases : late-lilight and rot due to l'hyto|ihthoru

iiifi-stans- Itcsistance as shown toward late-l>light and rot: llistori<'al stati'-

lueiit ; the meuiiiiig of disea.se resistance; di.sease resistance and vrgetative
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vi{>-()i-: tin- rcliilion of hvbridit.v to (liscasf rosistiiiiiT ; iiiiprovt'imiit l)y .selec-

tion; are early or late varieties the more resistant?; relation of source of

seed and cultural methods to disease resistance; composition and character
of tubers as related to rot resistance ; character of stem and foliage as

i-ejated to disease resistance—Disease-resistant varieties of Europe : (ireat

Britain ; Germany and Holland ; France and Relofiiim—Disease-resistant varie-

ties of America: Investig-ations at the experiment stntious ; work at the Ver-

mont station; information secured liy a circuhir <>( in(|uir.\ : resistance to

seal)—Suunnarv.

No. 88. AVcevil-Resisting Adaptations of the Cotton Plant. By O.

F. Cook, Bionomist in Charge of Investigations in the

Agricultural Economy of Tropical and Suhtropical

Plants. 1906. 87 p}).. 10 pis. Price, 10 cents.

Contents : Introduction—Selective influence of the boll weevil—General pro-

tective characters : Dwarf habit and determinate growth of Kekchi cotton

;

variations in the Kekchi cotton ; effects of Guatemalan conditions on United
States varieties; acclimatization of Kekchi cotton in the United States; early

bearing' facilitated by long- basal branches; early rejection of superfluous

squares; seasonal bearing of perennial varieties; annual cutting back of

])erennial varieties; hairy stalks and leaf stems; pendent bolls—Extratloral

nectaries: Nectaries of tlie leaves; externa! nectaries of the involucre; inner
nectaries of the involucre ; nectaries of Guatemalan Sea Island cotton ; continued
secretion of nectar; bractlets subtending inner nectaries; efficiency of the

kelep protection; other nectar-bearing plants visited by the keleps—The invo-

lucre as a ])rotective structure: Tnvolucral bracts grown together; appressed
margins of bracts; large involucres of Kekchi cotton; opening, or flaring, of

bracts avoided ; hairy margins of involucral bracts ; extent of protection by
involucre ; advantage of open involucre.s—Behavior of parasitized buds

:

Shedding of weevil-infested squares: countings of flared and fallen squares;
proliferation of internal tissues of buds ; causes and conditions of bud pro-

liferation ; proliferation in other varieties—Protection of the bolls : Persist-

ence of flowers; immunity of very young bolls; rapid growth of young bolls;

thick-walled bolls; tough linings of chambers of bolls; ])roliferation from the

wall of the boll ; time required for proliferation ; efficiency of adaptive charac-
ters of bolls; bacterial diseases following weevil injuries; breeding in buds a
derived habit; relation between proliferation in buds and in bolls—Protection
of .seeds by lint: Protective seed arrangement in Kidney cotton—Cultural value

of Kidney cottort—The nature and cau.ses of adaiitations—Conscious and uncon-
scious selection—Summary of adaptations: Classificution of adaptations;
adaptive characters of different types of cotton—Concbuling remarks—Descriji-

tion of plates—Index.

No. Si). AVild ^ledicinal Plants of the ITnited States. By Alice

TIenkel, Assistant, Drug-Plant Investigations. 190('). 7C.

l)p. Price, 5 cents.

Contents: Catalogue of commou and scleiititir uanii's of wild me(li<'inal

pUuits. with descriptions, statements as to geographical distribution, parts

used. etc.

No. '.10. Miscellaneous Papers. * I. The Storage and (Jerniinatiim

of Wild Rice Seed. By J. W. T. Duvel, Assistant. II.

The Cro\vn-(iall and Ihiiry-Koot Diseases of the Apple

Tree. By George (i. Iledgcock, Assistant. * III. Pep-

l)erinint. By Alice Ilenkel. Assistant. IV. The Poison-

ous Action of Johnson (irass. V>y \. C. Crawford. Phar-

macologist. IDOC). '.\\ ])])., T) pis., ;i figs. Price. 5 cents.

CoNTKNTS : The storage and germination of wild rice seed ; Introduction

—

Distribution—Habitat —Germination of the seed— Fall seeding versus spring

101



36 BULLETINS OF THE BUREAU OF PLANT INnUSTRY.

seeding—Directions for storing- the seed—Detailed conditions and results of
storage experiments—Packing for transjiortation—Methods of making ger-
mination tests—Effect of temperature on germination-Summary— Descrip-
tion of Plates I and II. The crown-gall and hairy-root diseases of the apple
tree: Introduction—Two distinct diseases, crown-gall and hairy-root—Types
of apple crown-gall—Effect upon the length of life of the ap|)le tree—Sugges-
tions to nurserymen—Data desired. Pep]iermint: Description—Countries
where grown—Peppermint cultivation in the United States—Cultivation : Con-
ditions injurious to croj)—Harvesting and distMlation—Description of still

—

Peppermint oil and menthol—Export of peppcrnunt oil—Prices of peppermint
oil. The poisonous action of Johnson grass.

No. iU. Varietii's of Tobacco Seed Distributed in IDOiVd. witli Cul-

tural Directions. By A. D. Shaniel and W. AV. Cobev.

In Charge of Tobacco Breeding Experiments, Laboratory

of Plant Breeding. UtOC). 40 pp., !) i)ls. Price, 5 cents.

Contents : Introduction—Description of varieties : Cigar-wrajiper tobaccos ;

Sumatra; Connecticut Havana: Connecticut Hroadleaf; cigar-tiller tobaci'i>s;

('id)an ; Zinnner Spanish: Little Dutch: ])ipe tol)ac<'os: Xorth Carolina Hright
Yellow; Maryland Smoking: plug tobaccos; White Hurley: Orinoco and
Yellow Mammoth : Virginia types ( I'.lue Pryor. Sun-Cm-cd. aull White Stem) -

Direct ions f(U- culture : Sumatra tobacco ; Comu'eticut Havana tobacco ; Con-
necticut Hroadleaf tobacco; Cuban tobacco; /.imnu'r Spanish and Little Dutch
tobaccos; Maryland Smoking tobacco; Xorth Carolina, Tennessee, and Vir-

ginia tobaccos; White Burley tobacco—In.sect enemies— Directions for saving
seed—How to secure good seed—Description of plates.

* No. !)'i. Dat(^ Varieties and Date Culture in Tunis. By Thomas II.

Kearney, Physiologist, Plant Breeding Investigations.

1!H)C.. Uii pp., 10 pis., 52 figs. Price, i'."> cents.

CoNTE.NTS ; Introduction—Characteristics of the region: (leography; the
.Terid ; the Xefzaoua; Gabes; Gafsa ; climate; temperature; atnios|)herie

humidity; precipitation; irrigation and drainage; water sup[>ly ; irrigation

system; drainage .system; soils of the Jcrid region; texture; fertility;

alkali—Culture of the date ])alm : Size and value of the gardens; labor and
tenantry sy.stem

;
])ropagation ; pre|iaring the land; planting; irrigating;

manuring; other cultural methods: pollination and male palms; ripening;
harvesting; preserving— Varieties of the date ])alm in Tunis: Descriptions of

the varieties; varieties of primary imjiortance: soft dates; dry dates; varie-

ties of se<'ondary im]iortance ; dry dates; soft dates; varieties of minor Ini-

I
nrtancc ; dry dates; soft dates; varieties ini|)orted but not included in the
key; varieties included in the key but tiot im|)orted ; descrii)tive key to the

cluiraeters of the fruits; synopsis of the groups; key to the varieties— Index

—

Description of plates.

* No. !):',. The Control of Apple liitter-Kot. By W. ,M. Scott,

Patiiologist. lilOC. ;5C.
i)p.,

S pis., 1 lig. Price, 10 cents.

Co.NTENT.s : lntro<luction—The disease and its cau.se: ']"he diseased spots on
the apple; the bitter-rot fungus ; the mycelium ; summer spores ; a.scos])ores ;

germination of the spores; bitter-rot cankers on tin- branches: stnirce of

infection and spread of the diseasi'; inllueiu'ing conditions ; weathi-r; nioi.s-

tnre; temperature; susceptibility of dilTcrcnt varieties— I!emedial measures

—

The X'irginia experiments: The experimi'Utal tiees; the plan of tin' experi-

ment; object; spraying .schcnu'; weatlier conditions altiuiding the experi-

ment; results; beneficial elTccts of spraying ; ctTeet of thi' treat meni on other
diseases; scab; leaf-sjiot; sooty-blofidi ; injurious efTecfs of the treatment;
rn.ssi'ting; coating of llordeaux mixture- Commercial opi-nilions: Hesnits in

several orchards— Preparation of Ilordeaux mixture- .Method of applying
Horili-aux mixture—Conclusions and recommendations—Description of plates.
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* No. !i4. I'"aiiii Practice with Forage Crops in AVestcru Oregon and

Western Washington. By Byron Hunter, Assistant

Agiieulturist, Farm Management Investigations. l!>Or,.

-)!) pp., i figs. Price, 10 cents.

Contents: IntrotUiction—Description of the region—Haymaking: Condi-
tions governing stage at which hay should be cut ; curing hay : hay caps—The
silo—The nature of leguminous plants—Forage crops: Red clover; methods o^t

.sowing; the seed cro]) ; alsike clover; common vetch; methods of sowing;
soiling; the hay cro]) ; the seed crop; pearl vet<'h ; field peas; alfalfa;

methods of sowing; inoculation; timothy; the rye-grasses; orchard grass;
meadow fescue; velvet grass; Indian corn; rape; the .seed crop; thousand-
headed kale; methods of sowing; feeding; the seed crop; root crops ; soiling
(green feeding) crops—See<ling timber burns and burnt slashings.

No. !);-). A Xew Type of Ked Clover. P)y Charles J. Brand. Assistant

Physiologist, Laboratory of Plant Life History. IDOli.

48 pp., 3 pis., 2 figs. Price, 10 cents.

Contents : Introduction—The importance of clover culture—Domestic versus
foreign seed—Objections of European growers to American red clover—Hairy
clover a cause of bloating—Some general objections to the growing of clover

—

Ccrtaiu objections overcome by new type of clover—Disadvantage of lateness

of maturing under some conditions—Heavy yield of first crop and accruing
advantages—Other points of excellence of hairless clover—Effect of persisting

basal leaves on quality of ha^'—Lateness of hairless clover with reference to

insect ravages—Effect of lateness of maturing- when seed production is de-

sired—Sections particularly suited to the cultivation of the new type—Seed of

new type indistiguishable from ordinary form—Plans of experiments, origin

of seed, and mrthods of jjrocedure—Sources of Itussian clover seed except Xo.
16—Source from which iiussian seed Xo. 16 was obtained—The soil and cli-

mate of Orel—Purity and germination of seed used in experiments—Detailed
description of e,X])eriments : The experiment in Nebraska; location; soil;

drainage-; pre|)aration of land and seeding; general weather conditions during
1904 ; comparison of strains of clover on entering the winter of 1904 ; compari-
son of early growth of certain strains of clover; weather during growing
season of 19uj; earliness of varieties and order in which they matured; yield

of the Orel clover compared w ith other strains ; the experiment in South
Dakota; location; soil and drainage; preparation of land, seeding, and sub-

sequent treatment; weather conditions during 1904 and 1903; comparison of
yields; the experiment in Minnesota; location, soil, and drainage; prepara-
tion of land, seeding, and subsecpient treatment; weather conditions during
1904 and 190.'); comparative condition of different strains of clover in the
spring of 190.')

; yields of green matter; comjiarison of clover Xo. 16 with
other strains; yields of field-cured hay; order in which the various strains

matured; comparison of yields of field-cured hay; the experiment in North
Dakota; location, .soil, and drainage; preparation of land, .seeding, and sub-

sequent treatment; weather conditions during 1904 and 1905; comparison of

yields—Other experiments in which clover Xo. 16 was included—Description

of new type and name projiosed—Later observations—Summary—Description
of plates.

* No. !)(). Tobacco Breeding. By A. D. Shamel and W. W. Cobcy,

In Charge of Tobacco Breeding Experiments. Plant

Breeding Investigations. 1007. 71 pp.. 10 pis., 14 figs.

Price, lo cents.

Contents: Introduction—The great variability of tobacco plants—The intro-

duction and acclimatization of varieties—The structure and arrangement of

flowers—The necessity for iidireeding—The improvement of the shape of

leaves—The modification of the size of leaves—The control of the nundier of

li'aves on individual jjlants—The production of nonsuckeriug types—The jiro-
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(luction of early varieties—The improvement of the biirniujr (]uality—The
selection of seed plants : Keeords of breeding work made in the field ; perma-
nent records of breeding' work—Methods of saving- seed—Seed separation

—

Disease resistance—A new variety produced by seed selection : Uncle Sam
Sumatra—New varieties produced by hybridization and seed selection : The
Cooley Hybrid ; the Brewer Hybrid—Descri])tion of plates.

* Xo. !>7. Seeds and Plants Imported During the Period from De-

cember. I!t03, to December. 1905. Inventory Xo. 11:

Xos. 0897 to 16796. 1907. 255 pp. Price, 30 cents.

Contents : Introductory statement—Inventory of seeds and ))lants ini-

])orted—Index of common and .scientific names.

Xo. 98. Soj' Bean Varieties. By Carleton K. Bail, .Vgronomist.

Grain Investigations. 1907. 30 pp.. 5 ]ils. (including 1

in colors), 'J figs. Price, 15 cents.

Contents: Origin and introduction of the soy bean—Variability—Classifica-

tion: Key to the varieties—Descriptions of the varieties: Rlack-.seeded group;
Buckshot: Xuttall : Kingston; Kl)ony ; Flat King; Ricelaiid ; brown-seeded
group; Ogemaw; Eda ; Baird : Brownie; uiottled-seedeil group; Hankow;
.Meyer; green-seeded grou|); Samarow ; Cuelph ; greenish-ycllow-seeded
group; Yosho ; llaberlandt: Tokyo: yellow-seeded group; Ito San; Man-
hattan; Butterball; .\niherst : HoUybrook ; Mamnioth— List of syiuinym.s

—

Distribution numl)er.s-—Description of plates.

* Xo. 99. A Quick Method for the Determination of Moisture in

Grain. By Edgar Brown. Botani.st in Charge of the

Seed Laboratory, and J. W. T. Duvel, Assistant in the

Seed Laboratory. 1907. 24 pp., 12 figs. Price. 5 cents.

Contents : Quality of export corn—Causes of deterioration—The percentage
l)asis for moisture determinations—Description of a method for the rapid de-

termination of nioi.sture—I'reparation of samples for moisture determination:
Taking the bulk sample; taking the sani|)le for the nioistinv test; size of

sample for the moistinv test: weighing the sample for the moisture test:

grinding the grain unnecessary—Oil for tlie moi.sture test: Quality r<'(|ulred ;

(|Mantity re(|uinMl—Descri]ition of the apparatus: The evaporating chamber;
the condenser: the st:md supporting the ovaporiiting clianiher and ((Uidenser

;

the distillation llasks ; the tliermometers ; the c(uulcnscr tubes ; the graduated
cylinders for collecting ami measuring the water— Ci>niparlsoii of results with
deterniinatiims made in a water ov<ri: Variations in duplicate tests

—

Summary.

Xo. 100. Miscellaneous Papers. * I. ('ranl)erry Spriiying Ivxperi-

ments in 1905. By ('. L. Shear. Patliologist. * II. Tlie

Wra|)ping of .Vpple (Jrafts and Its Relation to tlie

Cro\vn-(iall Disease. By Ilerinaini von Schrenk. Special

•Vgent. and (ieorge (!. IledgcocU. Assistant. III. Gar-

licUy Wiieat. By .1. W. T. Duvel, Assistant. * \\

.

-Methods of Testing tlic iiiu'iiing Quality of Cigar To

bacco. By Wigiitiuaii W. (iarner. Scientific .Vssistant.

* V. The Drug Known as IMnkroot. By AV. W. Stock

berger. Expert. VI. Orchard (Jrass. By R. A. Oakley.

.Vssistant .\gricul(urist. VII. The Effect of Co|)per
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Upon ^\';lt('l• I>iiclei'i;i. By Knrl !•'. Kcllci'inaii. IMiysiol-

ogist, and T. 1). Bi'ckwitli, Scientific Assistant. \'III.

Conditions Affecting Legume Inocnlation. By Karl V.

Kellcrnian. Physiologist, and T. R. R<)f)insoM, Assistant

Bhysioiogist. 11)07. 8:5 pp., !» pis., f. figs. Price, -ir,

cents.

Contents: CranlxTry spraying ('xpiTimi'iitK in KjO.'i: Intrixliiction—Spray-
ing- and its resnits—Importance of early applications— ICfl'ects of spi-aying
jilants when in full bloom—Keeping (pialities of sprayed and nnsprayed fruit

—

Cost and recommendations. The wrapping of apple grafts and its relation to
the <-rown-gall dis-ease: Introduction—Account of experiments—Manner of
wra])ping—Grafts left unwrapped—Resnits of wrapping: Effect upon the
union ; effect on crown-gall formation—Keconimedations—Suggestions to nurs-
erymen—Summary. Garlicky wheat: Introduction—Wheat containing gar-
lic—pyxperiments in separating garlic from wheat: Lot A; lot P.: lot C—The
total cost of drj-ing and cleaning garlicky wheat: The net cost of removing
garlic—The effect of the drying on the ndlling qualities of the grain—The
i'ffe<'t of the drying on the vitality of the wheat—Machinery used for drying
and cleaning—Summary. Methods of testing the burning (iiialitv of cigar
tobacco: Introduction—The smoking test—The effects of the iiller. the binder,
and the wrapper on the burn of the cigar—Testing the capacity for holding
fire and the evenness of the burn—Testing the burn of cigar-filler tobacco.
The drug known as pinkroot : Introduction—Trade varieties of pinkroot

—

Identity of chief substitutes—Minor adulterants—Methods of distinguishing
pinkroot from its substitutes. Orchard grass: Introduction—Methods of cul-
ture: Seeding; mixtures with red clover; mi.xtures with other grasses; life

of meadows—Uses and value : Hay ; pasture ; seed ; harvesting the .seed crop;
thrashing; handling the aftergrowth; value of the straw; weeds in orchard
grass seed fields ; other grasses in fields intended for seed—Summary. The
effect of copper upon water bacteria: Introduction—Resistance of various
bacteria—Effect of carbon dioxid on viability of Bacillus coli and Tiacillus

typhi—Copper sulphate and filtration. Conditions affecting legume inocnla-
tion : Introduction—Use of lime— Kft'ect of soil conditions upon bacteria

—

Effect of heavy inoculation— Effect of teration—Associative action of bac-
teria—Si im ui ary.





INDHX TO HULLimXS 01- THl- HURHAU OF Il.WT IXDl'STRY

NOS. 1 TO 100, IXCI.l'SIVH.

Bulletins of whicli iiidoxos \v(>re ])iinlO(l as a ]iart of thoir contents

are not now indexed witli tlie same fullness as others, the reader being

referred to the complete indexes to be found in Bulletins Nos. 53, 58,

S8, and 92; to indexes of plants (mainly gi-asses and forage plants)

in Bulletins Nos. 9, 12, 15, 38, 59, 08, and 75; to indexes of the com-

mon and scientific names of seeds and plants imported in Bulletins

Nos. 5, (U), arid 97, while Bulletins Nos. 5(> and S!i are themselves

alphabetical indexes.

Bibliographies {'overing the subjects treated will be found in I>nl-

letins Nos. 2, 14, Ki, 37, 44, 55, 5G, 58, 05, and 79.

Wherever a subject is treated practically throughout an entire

bulletin, the word hull < fin follows to indicate this fact. Similai'ly.

paper is added to an entry covering a part (advance sheets) of a

bulletin subsequently reprinted in complete form.

A
ISllllelill

Aecidiiim tuberculatum, rust 6-)

.Vcration of soil. Hcc Soil.

Africa, Algeria, agricultural explorations, hiillrtiii SO

Sahara Desert, agriculture without irrigation, bulletin .. Sfi

soils, analyses 1

South, jilant introduction notes, pai)er 2.")

Tunis, date varieties and date culture, huUetiii 92
t>ce alio Algeria, Eg.ypt, Sahara Desert, and Tunis.

Agaricus cami)estris and other basidioniycetous fungi, germi-
nation of spores, btillrthl 16

growing and spawn making, bulletin S.')

Agricultural explorations in Algeria, bulletin 80
.\griciilture in West Indies, Spain, and the Orient, bulletin 27

without irrigation in the Sahara Desert, bulletin.. 86
Agrop,\ rou rusts 63

Agrostis. description of genus fiS

species (is

history of geuils (is

inde.\ to species and synon.v^l^ (iS

key to species lis

Mexican species tis

nomenclature (is

North American species, bulletin. (is

plates made to show technical dctuil^ 6S

s|)ecies excluded 68
specimens listed . 68
ta.xonomy 68
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Hnlletin. Pago.

Alahaina. analyses of soils 1 18

Alaska, grass lands of Alaska peninsula and adjacent islands.. S2 12
Kadiak island S2 11-12
Kenai peninsula ....: 82 1S-14
southern coast S2 9-3:)

Unalaska and neighboring islands 82 12-13
Yakiitat plains 82 14-15

land laws S2 29-35
peninsula and adjacent islands, description 82 12

south, cattle raising 82 83-25
choice of location for settlement 82 28-29
climate 82 2fi 27
desirability as a home 82 26-28
fodder plants, native, abundance 82 lG-18
forage crops, cultivable 82 19-20

freights and transportation 82 26
fuel 82 28
garden products ;....'. 82 27
goat raising 82 21

grass lands, agricultural value 82 16-29
coa.st, huUctin 82 1-38

location 83 11-15

grasses, native, food value ^ 82 18-19

hog raising 82 21

markets available 82 25-26

poi)ulation 82 25-26
precipitation 82 27
sheep raising 82 22-23

stock raising 82 21-25
temuerature 82 26-27

Alcohol, potato ....'. 87 10

Alfa in Algeria 80 95-9S

Alfalfa, effect of treatment with humus and lime 100 78-79

fields, cultivation of wheat, jxliwr 72 5-7

in .Mgeria 80 79-83

central Texas 13 54-55

Kgvpt . 62 49
Neiiraska 59 25-31

Northwestern States 31 15-21

Oregon and Wa.shington. western 94 23-25

inoculation, results 71 46-53

nodule-forming bacteria 94 24-25

Oasis, in central Texas 13 56

sowing, methods 94 23-24

Turkestan, in central Texas 13 5.5-56

Northwestern States 31 21

Allil.'riliu, Arizona 67 53-54

-Mgii'. ilifferent forms, effect of various concentrations of cop-
per sulphate 64 15-20

ill water supplies, hiillrlin 64 1-44

76 1-.55

effect c,f coiiper. iiniwr 100 57-71
sulphate 64 1.5-44

76 9-31
38-55

forms resistant to copper sulphate 70 12

identification of troiililesoine foniis.... 76 32-37
key for identification 7(1 35 37
methods for preventing bad elTeets M 13-28

70 38-39

Spdgwi<-k-l{after method of <niantitii-

tive determination 76 32-35

trouble widely ilistributed 64 10-13

key for identllication ." 76 35-37

C'hlorophyceiB 70 . 36-37
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Bulletin. Page.

Alg'eria, Indian Hg SO 85

irrigation 80 29-S8

labor on farms SO 50-51

land values SO 50

live stock SO 87-90

mules SO an

oats : SO 76

olives SO 64-66

orchard crops, miscellaneous SO 70-71

palm, dwarf SO 98

perfume plants SO 86-87

plowing SO 48-49

preparation of the land, methods. 80 4S-49

sheep 80 89-90

soil management '. 80 46-48

sorghum 80 76-77

sulla 80 83

tan bark : 80 93

timber : 80 93

tobacco 80 85-86

truck crops SO 71-73

vetches SO 83-84

wheat SO 74-75

.Mgerian durum wheats, list, with descriptions, bulletin 7 1-48

Alkali conditions. Arizona 53 99-101

California .53 101-114

Sahara 53 72-99

Salton Basin 53 101-114

in soils in the .Jerid, Tunis 92 36-41

salts, physiological role 45 2S-35

Almond, guniniosis 26 13

Almonds. .Jordan 26- 10-13

Spanish, bullrtiit 26 . 1-16

introduction into .\merica 26 13-14

planting and culture 26 12-13

varieties 26 10-12

.\lsinc graminea. description of seeds .... 84 33

.\merican. North, species of .\grr).stis, bulleiiii 68 1-68

Pomological Socictv. code of nomenclature 56 11-13

varieties of lettuce'. IniUrtin 69 1-103

peppers, bulletin fi 1-19

vegetables, bulletin 21 1-402

Appli-. l)ittiT-rot, cause 93 8-15

control, bulletin 93 1-36

experiments in controlling disease in Vir-

ginia 93 17-28

remedial measures 93 15-17

cold storage, cultural conditions of fruit 48 34-35
experiments, hulhtiii 4S 1 66

influence (Ui apple industry.... JS 9 10

variety catalogue 1>^ 3fi 63

crown-gall, relation of wrapping grafts, paper lOO 13-20

ty|M-s 90 16

grafl-s. wrapping, n-latiou to crown-gall, iiaprr. 101) 13-20

index to American literature 56 375-383

leaf-spot, effect of Rordeaux mixture 93 27

nomenclature, bulletin 56 1-395

authors and publications quoted 56 12-20

scab. etTect of Itordcnux mixture 93 26-27

.scald, influence of delayed .storage 48 30 31

nuituritv i>f fruit 48 27-29

IcMipcrii'lureK 48 29-30

wrapper 48 31
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Itullellu. I'age.

Apple, scald, na'.ire 48 27
treatment to prevent 48 .'ia-S.i

varieties most susceptible 48 :U-32
sooty-blotch, effect of Bordeaux mixture 93 27
trees, diseases, crown-g-all and hairy-root 90 13-17

effect of diseases on life 90 16
varieties, catalogue 50 21-374

Apiiles, bitter-rot, litillcthi 44 1-54

cankers 44 29-:i2

relation to <j.<-easc. . 44 :i2-3R

description 44 15-19
distribution 44 15-19
funsrus. conidia 44 21-25

life history. . 44 19-21
name 44 25-29

historical account 44 11-12
literature 44 46-51
remedial measures 44 38—44
sjiread 44 36-38

keeping- ipiality, effect of cultural conditions 48 23-24
delay in .storage 48 19-21
maturity of fruit 48 16-19
package 48 24-25
removal from storage 48 2.5-26

tennperature 48 21-22
WTapper 48 22-23
varieties in cold storage, comparison.. 48 3.3-34

variety catalogue of stored fruit 48 36-62
.\rizona. alkali conditions 53 99-101

date palm suitable 53 126-133
cxjjeriment .station, coojjerativc experiments. huUvliii .. 4 1-31

07 1-62
grasses and forage plants ... 67 9-62
range improvement, hullctiii 4 1-31

67 1-62
investigations, biillrtiii 4 1-31

67 1-62
ranges, alfilerilla 67 53-54

annual plants 67 54-56
brow.se plants . 67 56-57
brush 117 19-21
cactacejE 4 19-20
clovers 67 52-53
feed 4 14-23

67 46-57
production on large experimental tract.. 67 24-32

forage plants 07 21-24
former conditions 4 10-14
grasses 4 20-23

67 46-56
hay crops 67 57-58
itinerary of explorations 67 9-10
large inclosure for experiments 67 16-32
legumes 4 18-19
live stock, carrying capacity.. 67 32-34

plants injuring 07 59-60
pigweed family 67 " 50-52
plantains 07 15-17
plants found growing . 07 24-32

injurious to stocl< 07 59-00
poisonous 67 59

prairie dogs 07 40
l)recipifation records 4 30

67 41-44
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r.iilli'lin. ragp,

Ai'izoii!!. rano-i's. c|iiestioiis am! answers ivg:arflinfr iria/injr

conditions , 4 10-14
saltbushes ami their allies 4 17-18

seed planted in experimental tracts 4 25-28
soil (iT lS-10

erosion liT 44-46
suggestions for improvenu'iit 07 30-31
timber 07 19-21

tracts reserved for exp'^rlmeiits 4 23-30
67 10-32

weeds 67 58-59
seasons 67 38-44
soil 67 18-19

.\rtichnke. varieties 21 15-16

.\ruM(Iiiiaria hindsii 43 32
var. graminea 43 33

japonica 43 31

simoni 43 32
Ash. diseased wood, description » .'.2 11-12

14-17

susceptibility to disease 32 11

white. disease caused by Polyi)orus fraxino|;hihis. ?)h//(7i».. 32 1-20

Asparagus, varieties 21 16-18

Avistralia, soils, analy.ses 1 25

wattle cidtivation 51 21-25
Avocado, a salad fruit from the 'lYopics, Itullciin 77 1-52

bearing age of tree 77 36

botanical affinities 77 17-18

budded trees superior 61 21

climatic requirements 77 28-29
cull ivat ion „ 61 20

77 29
culture 77 27-33
ile.scription 77 15-17

diseases 61 32-33
77 33-34

distribution and time of blooming lil 1.3-15

fertilizers .•... 61 20-21

forms and varieties 61 28-31

fruit, analyses 77 46-47
cost of production .'. 77 48
de.seri|)tion 61 27-28
eating, methods 77 44-46
edible portion 61 27-28
flavor, improvement by selection desirable 77 32
food value 77 46-47
grading and sorting 61 24-25
iiarvesting .». 77 37 40
ideal 61 31

imiirovements desired 77 29-33
marketing 61 23-26

77 41-44

pa.'kiufT 61 2.5-26

77 38-40

Pi'-lviug 61 23
tiuu' 77 37
method 77 :!7-38

seed and .sce<l <:nil\ 61 28
.sliipping 77 3S-40
size desired . 77 33

storage, cold 77 40-41

texture, improvement dcHired 77 32
uniformity desirable 77 30

use« 61 31 32
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Avocadri. i;i'o<fr;i|iln

Hllllctii

listributiou 77
types ----- 77

Costa Rica .. 77
Cuba 77
Guatemala 77

Hawaii 77
Mexico . 77
Porto Rico 77

history, early records, origi^ names, etc 77
ideal '

61

in California 77
qualities, improvement desired 77

Florida, biillrtiii 61

status 77
Hawaii , 77

Porto Rico 77

We.'it Indies, not native 77

life of tree 77

literature 61

Mexican 61

name : - i; l

names, common 77

nursery u\

orchard, methods of .starting 61

orig-in and history 77
propagation, a.sexual 77

by seed 77
resistance to cold desirable 77
-season, extension desirable 77
seed bed : 61

reduction of size desirable .. 77
seedling- trees, variation in fruit 61

shape of tree 61

.••oil requirements 77

top-working trees 61

transplanting to the field 61

varieties 77

West Indian—South American 61

wind breaks and shade trees, suitabil t\ 61

vield, increase desirable 77

I'agp.

15
20-27
2.i-26

26
21-23
26-27
24-2.5

23-24
10-15

31

36
30

1-36
3.5-36

34-35

14

36
11-13
2!)-30
10-11
11-13

16-lS
15-21
10-15
27-28

27

33
30-31

16

31

21-23
28
28

l>)-20

B
illi. resistani-e to copper
illus aroideae. bacterium of soft rot of calla lily, bulletin..

effect of carl)on dioxid
differelit temperatures
diffused light

direct sunlight
hydrogen
nitrogen

on lead acetate
fornuition of gas
growth in nutrient media
nitrates reduced to nitrites

thermal death point -

cnli.effei't of carbon dioxid

'•"I'l'f'-

100
60
60
60

typhi, elTeet of copper

carbon dio.xid

I'.aeteria. alfalfa
lcg\ime iuocculation

59
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Itullettn.

I'.actfria, legumes, soil inocculation. biiHetin 71

nitrogen-gathering, cultures, commercial production.. 72
cost .'. 72

directions for using 72
inoculation 72

keeping for future use.. 72
methods of increasing .. 72

effect of acids and alkalis 71

light, heat, and air 71

moi.sture 71

nitrates 71

methods of cultivation 71

using liquid cul-

tures 7

1

nature of organism 71

results of inoculation 71

symbiosis or parasitism 71

Scr also Nitrogen,
pathogenic, effect of copper (i4

sterilization
phate

.\ll)U<pier(|ue, N. .Mex

.\iulerson. Ind
t'ohiuibiis, ()hii>

sterilization of water with metallic
copper

sterilization of water with metallic
copper. Philadelphia, Pa

soil, associative action .'.

contaminating forms
effect of lime

soil conditions
inoculation for legumes, bulletin

paper
results and reports

Scr also Soil inoculation.
soft rot of calla lily, bulletin

water, effect of copper, paper.
resistance to copper
Sec also Copper.

Ham., ('.\ri.i;ton Koy, bulletin entitled "Johnson grass: lie-

port o f investiga-

tions made during
the .season of 1(101

"

" Soy beau varieties
"

Itamlxios, .i'apani' biilleliii

characters
edible, culture
general considerations
groves, management
location and soil conditi
profits of culture
propagation
species

lianibusa juilmata
quadrangularis
veitchii

vulgaris
I'.arh'V in .Mgeria

Kp.vpt
liarnyard gross in central Texas..

101

Page.

1-72
23-24
2.V26
26-27
29-30
27-28

26
20-30
28-29
30-31

30
27-28

38-39
26-27
22-25
4.3-71

3.5

28-44
38-47
.'>l-.55

28-38
38-44
39-40
44-47
39-40

40-13

76
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Bulletin. Payi-.

Beach gTas.s on Cape Cod 6.j 24-.'t0

Bean, bush, gfreen-podded, varietit-s 21 20-3."!

Lima, varieties 21 19-20

wax-podded, varieties 21 44-.5.'i

Metcalf, in central Texas 13 62
mung:. nodules produced by inoculation 100 80-81

pole Lima, varieties 21 41-44
varieties 21 33-41

soy, in central Texas 13 62-63
varieties, bulletin 98 1-30

velvet, in central Texas 13 64

Beans, horse, in Algeria 80 83

in Egypt 62 54-55
results of inoculation 71 65-67
soy, black-seeded group 98 12-17

brown-seeded group 98 17-19
classification 98 9-12
descriptions of varieties 98 12-27
distribution numbers 98 27-28
green-seeded group 98 20-21
greenish-yellow-seeded group 98 21-23

inoculation 100 77

key to varieties 98 11-12

mottled-.seeded group 98 19-20

origin and introduction 98 7-8

results of inoculation 71 67-68

synonyms 98 27
variability 98 8-9

varieties, Amherst 98 25
Baird - 98 18-19

Brownie 98 19

Buckshot 98 12-14

Butterball 98 24-25
Ebony 98 15-16
Eda 98 IS

Flat King 98 16

Guelph 98 20-21

Haberlandt 98 22
Hankow . 98

Hollybrook 98

Ito San 98

Kingston 98

Mammoth 98
Manhattan 98

Meyer 98

Nuttall 98

Ogemaw 98
Riceland 98

Samarow 98

Tokyo !i>!

Yosho !is

yellow-seeded group ''s

velvet, results of inocidation 71 70

I'.EcKwiTii. Theodore Day. and Kellerman, Karl Freperic.

paper entitled "The effect of copper upon water bacteria" .. 100 .")7 71

Beet, garden, varieties 31 53-65

sugar, and mangel-wurzel, varieties 21 65-74

flowers, arrangement 73 19

description 73 12-14

•pollination 73 19-21

in Egypt 62 45-46

Kleinwanzleben 25 68-69

single-germ seed, development, hiillcthi 73 1-26

progress in 1904... 73 18-22

101
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Hullotin. Page.

Beet, suifar. sing^le-irerni >ieeil. experiments in Ut;ih 7.') 18

Washington,
T>. C T.i 16

gratherinfi' ?:> 21

germination and vitality 73 l.')-16

proportion develojied .". 73 21-22

seed beets in 1903 73 16-17

planting and
growth in ISXH 73 18-19

selection T.". 1 :.

Beggarweed, Florida, in central Texas 13 56-57

Belgium, potato varieties ,S7 30-31

Bentij:y. Henky Lewis, bulletin entitled "Experiments in

range improvement in central Texas" K! 1-72
Bermuda grass in central Texas 13 38
Berseem. the great forage and soiling crop of the Nile Valley.

bulletin "... 23 1-20

growth in Egypt 62 20.46-49
history ". 23 9-11

in Algeria SO 83
inoculation, results 71 70
uses 23 11-13

17-19
varieties 23 13-17

Beryllium salts in place of magnesium salts 45 fiO-63

Bessey. Krnst .\tiiearn', bulletin cntitleil " Seeds and plants
imported » » * Inventory No. 9" 5 1-79

Bibliography of specific subject treated in bulletin 2 87-92
14 67-70
16 39-40
37 38
44 46-51

61-62
56 375-383
5S 90-92
65 36
79 47-48

liiskra, .Mgeria, alkali conditions 53 76-78
liitter-rot of apple, bttUrtin 44 1-54

control, billlctiii 93 1 36
I'.lack Hills Forest Keserve, "bluing" and " red-rot " of west-
ern yellow pine. huUrtin 36 1-40

I'.lackl'eg of potatoes S7 17 18

I'.lack-rot. inocidation of turnips, exprrinienls 29 10-19

methods employed 29 12

symptoms resulting 29 13

technique employed 29 13-15
lurnips. elTecl. billlrliii .'. 29 1-20

I'.lack stem rust of Agropyron and Elynius 6:; 15-16
Agrostis '. 63 17-18

KIcpharoplast in Zaniia a centrosome ? 2 70-81
I'.lood and leaf, relation between coloring matter 45 21

I'llnegrass, annual, growing and handling 84 14

C'ana<la. characters S4 23, 25
27, 28

description S4 24-25
growing and handling 84 13

in south .Alaska 82 17

Kentucky, characters „ „ 84 23, 25, 27
<lescription . „ 84 22-23
distributicm 19 7

growing and handling 84 12-13
in Nebraska 59 35-36
Northwestern Slates 31 24
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Bulletin. Page.

Buffalo grains in central Texas 13 39

Nebraska .i9 40

Bulbs, directions for planting 2.i 47
Buried seeds, vitality experiments, buUetin 83 1-20

Burma. Lower, agricultural conditions 35 35

Burnet, varieties 21 76

Burning quality of cigar tobacco, methods of testing, imiicr... 100 31-40

Burnt slashings in western Oregon and Washington, seeding.. 94 39

Cabbage, varieties

Cacti, economic, distribution in United States
miscellaneous uses
species of value as forage

prickly pear, etc., as food for live stock, bulletin

Calcium salts, effect on plants
I)hysiological role ;

replaced bj- strontium
California, alkali conditions

avocado growing
date palm suitable
interior valley, description
northeastern, forage conditions, bulletin

northwestern, agricultural subdivisions
bottom lands
chaparral
climatology
coast-bluff belt
fodder crops
fungous parasites
grasses, forage crops, etc., index..

interior plateau region
itinerary of investigations
mesa lands
mountain valleys
open, summer, or annual ranges....

])hysical features
phytographie notes
poisonous plants
prairies

range conditions
deterioration
improvement ,

preservation
renewal
rotation and management

.

soils

redwood belt
sand dunes
stock ranges, bulletin
subalpinc meadows
tojMigraphy
iiplaiiil ranges
woodland or winter range

temperatures
Src aluo Salton Hnsin.

Calla lily, soft rot, bulletin

Camels in Algeria
Camomile, scentless, description of seeds..

Canada thistle, description of seeds
Canary gra.ss, reed, in Nebraska

101

76-103
11-12
40-41
37-38
1-48

16-17
3,1-70

46-49
101-121

36
122-125

13

1-52
11-13
54-36
31-32
14-15
49-62
64-73
74-76
79-81
16-49
15-16
.-.0-52

16-24
25-27
11-15
76-77
73-74
27-28
52-54
16-63
38-43
48-49
43-46
46-48
33-34
17-18
2,-., 55
62-63
.58-62

1-81

32-33
13 14

24-25
2S-31

51

1-47

89
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Ilullctin. I'agp.

Cape Cot] Kaiui diiiu's, reclamation, hiillrlht 0."> 1-.38

of Good Hope, seedliiis' grape varieties 2.'i 14-16
Carhon dioxid. efF.'et on Liaeilhis eoli and Macillus typhi 100 04-6!)

Cardooii, varietie.s 21 104
Cakleton, Mabk Alfred, bulletin entitled "Investigations of

rusts" fili 1-.12

"Macaroni wheats" :'. 1-02

and CiiAMBERL.MN, Joseph Scuuder
bulletin entitled "The euniiMerciMl

status oC durum wheat" TO l-TO
Carnallit, action on crops 1 12
Carob in Algeria SO 84-85
Carrots in western Oregon and Washington '.)4 :i.")-37

varieties 21 104-116
Cascade Mountains, farm practice in territory to the west.

hilllrtiii '14 1-30
Castilla and trumpet tree, comparison 411 29

botanical study 49 lS-31
cidture ! 4!) 4S-62

clean cultivation 4!) 56
clearing land 49 55-56
distance between trees 49 54-55
profits and prospects 49 76-84
propagation from cuttings 49 59-60
seed beds and nurseries _ 49 58-59
seeds, handling 49 56-58
shade 49 48-54

description 49 19-23
habits in wild state ' 49 28-29
Hooker's monograph 49 23-24
in Costa Rica 49 24-25

43-44
Guatemala 49 25-28
India , 49 45
Mexico 19 25-28
Nicaragua 49 43

latex extraction 49 02-69

not a forest tree 49 30-31

on Isthmus of Panama 49 44
Porto Rico, suitability 49 IT

l)roductivene.ss 49 T4-T6
rubber culture, status 49 13-18

industrj', extent 49 16
shade tree 49 60-62
species and varieties 19 23-27
tapping 49 62-68

versus Hevea 49 14
Cattle, fattening and maintaining on prickly pear T4 24-29

in .\lgeria '....-..... SO 88
raising in South Alaska S2 23-25

Cauliflower, varieties
Ci'leriae, varieties
< elery, varieties
Cell, central, in Zamia

fecundated egg in Zamia
Cells, evolution
Cellular structures, evolution, hiillclbi

('entral .\nierican rubber tn-e, culture, bulletin
Centrosome in Zamia
(\'reals in .\lgeria

Sec uho Corn, Oats, Sorghum, and Wheat,
Ceylon, agricultural conditions
CiiA.MiiKRi.AiN. Joseph Scudder. and Cakleton, Mark Alfred.
bulletin entitled "The coinnu'rcial status of durum wheat"

Cheat in Northwestern States

101
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liiilledn. Page.

Chegga, Alg-eria, alkali conditions 53 84-88

Chervil, varieties 21 132

Chess and rescue g'rass, seeds, paper 2.) 5-8

Chestnut tree, lime and magnesia content 1 30
Chick-peas In central Texas 13 61-62

Egypt 62 61

Chiokweed, common, description of seeds 84 32-33
inoii.se-ear, description of seeds 84 32

Chicory, varieties 21 133

China, agricultural conditions 27 22-27
35 37-40

rice, cultivation 35 39

hulling and milling 35 ,39-40

Chives, varieties ; 21 133

Chlorids, absorption by aquatic plants _ 45 26

beneficial and injurious action 45 25-26

Chloris rust 63 18

Cholera, Asiatic, effect of copper 64 34-36
76 51-54

Chufas, varieties 21 133

Cigar tobacco, methods of testing the burning qualit.v. ;»//«'(.. 100 31-40

Circulars, congressional seed and plant distribution, 1902

1903 25 23-82
Citrus fruits in .\lgeria 80 68-69

and trees, diseases, biillrtin 52 1 22

remedial measures 25 17-19
varieties attacked 52 11

Clover, alsike, in central Texas ,
' 13 57

western Oregon and Washington 94 17-18

bur, in central Texas 13 .'57-58

crimson, residts of inoculation 71 69

culture, iniixirtance 95 10

Kgy))tian, berseeui, liitllctiii 23 1-20

mammoth, in central Texas 13 58

red, hairless Orel, description and name proposed 95 41-42
experiments 95 17-18

22-41
42-44

inse<'t injuries 95 15-16
lateness of maturing 95 13, 1.5. 16

jwrsistiug basal leaves 95 14-15
plans of experiment.s 95 17-18

lX)ints of excellence 95 13-14
sections suited to growth 95 16
seed, germination 95 21-22

indistinguishable from ordi-
nary form 95 16-17

])roduction 95 16
purity 95 21-22
used in ex|ieriments. origin 95 17-18

source from which obtained 95 19

of other Ku.ssian seed 95 18-19
yield 95 13

hairy, cause of bloating 95 12

inceiitnil Texas 13 .18-59

western Oregon and Washington 94 14-17

inoculation 71 53-57
1 00 77

methods of .sowing 94 1.5-16

mixturi-s with orchard grass 100 47-4S

new tyiM-. Iiiillrliii 95 l-4«
objections of European growers to American

clover 95 1

1

to growing 95 12

overcome by new t.ype 95 12-13
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Clover, reel, liussiaii. hiilleliii

ill central Texas....

•seed crop
(loincstic ver-siis foreign

sown with wheat, oats, or rape
sweet, in central Texas
white, in central Texas .

Clovers in .\rizona
.\el5rasUa
.Vevada and Oregon
Xorthwestern States _._ __

'I'exas. central - -- --

CoBEV, Wll.l.lAM Wlil'liEl). and Siiamki,. AKciiiB.vi.f) Dixon, bul-

letin entitled-
"Tobacco breeilinp;'"

"Varieties of tobacco seed distributed in 1905-6, with
cultural directions "

Cocklebur rust -

Cold, effect on yield of wheat
storage, apple, hiillctiii

pear and peach, bulletin

Collanl.s, varieties
Collection of economic and other fungi for distribution, hiil-

Irtiii

Colletotrichuni gloeosjiorioides. description
diseases caused
distribution
method of attack

Coi.i.ixs. Grv N.. bulletin entitled "The avocado, a salad fruit
from the Tropics "

" The mango in 1' o r t o
Itico "

Colorado grass in central Texas
Columbia. Mo., experiments in mushroom growing
Commercial grading of corn, hiillrtiii

status of durum wheat, bulletin

Community demonstration farm at Terrell. Tex., jiuiier

corn
cotton
description.,

ferti I izers
used

m e t h o d s

employed
results

a c c o m -

plished ....

Com])ost for mu.shroom growing
Conden.ser tubes used in moisture determinations of grain

used in moisture determinations of grain
Conditions affecting legume inoculation, iiuiier

Congressional seed and jilant distribution, allotment and plan-
circulars, 1902-190,3..

Control of apple bitter-T-ot. bulletin

Cook, Obatou Fui.i.ek, bulletin entitled "The culture of the
Central .\merican
rvibber tree "

" Weev il-resisting
adaptations of the
cotton plant "

and Swingle. Walter Tennyson, bul-

letin entitled " Involution of cellu-

lar structures"
t ooley Hybrid tobacco
Copper as an algicide and disinfectant in water supplies, 6mI-

Irlin

colloidal solutions

101
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17

11

15-lG
..9-fil)

00
)2-5.3

34-3.-)

4.'>-4C

23-24
:J7 60
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Riilletin. I'agc.

Copper, effect \ipon cholera gerni.s .. 64 34-36,39
paracolon 64 38

paratyphoid t)4 39

pathogenic bacteria <i4 28-38
76 38-54

tvphoifl sperms 64 28-.34

37-39
T6 38-54

water bacteria, paper 100 57-71

metallic, for sterilizing water 76 40—43

resistance of various water bacteria 100 59-64

sulphate and filtration 100 69-71

comparison with other disinfectants 04 36

<'ost of treatment 64 43

difference in toxicity in laboratory and fieUl

conditions 76 9-10

effect on alga^ 64 15-20
26-28

76 9-31
38-55
20-21

20
H-12
21-25
48-54
1-44
1-55

42
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Copper sulphate fur water supplies, effects.

eradication of algfse..

filtration necessary ••

knowk'dffe of pollutinj

organism necessary ...

method of application...

illetin.
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Bulletin. Pago.

Cottim, in Esjypt. plowing^ 62 18-20
seed e.xports 62 42

selection 62 38-S9
sowing' 62 2:i

varieties 62 33-38
Abbasi 62 36-37
-Vshnioiini 62 34
.laiiniivitch 62 37-38
Mit Afiti 62 35-36

waterina: 62 23-20
John Storrs. bulletin entitled "Kanpre management

in the State of Washing'ton" 7."> 1-28
Jones Improved 25 49-50
Kekchi. dwarf habit, etc 88 11-28

involucres, etc 88 3'.)-42

protection of bolls 88 51-6.i

Kidney, cultural value 88 67
seed arrangement 88 66-67

King 25 51 -52

long-staple Upland varieties 25 56-57
Parker 25 50-51
]il!int. l)M(ls. ])rolifcratinn 88 46-51

.58-61

couscious and unconscious selection 88 70-72
e.xtrafloral nectaries 88 28737
involucre as a protective structure 88 37-43
nature and causts of weevil-resisting adapta-
tions J(S 67-71)

])arasitized bud.s, behavior 88 43-51
])rotection of bolls 88 51-65
protective characters 88 11-28
seeds, jjrotection by lint 88 65-67
weevil-resisting adai)tations, bulletin '. 88 1-87

Kivcrs 25 55. 5!) 63
directions for planting and picking 25 61-62
history 25 59-61

Seabrook 25 55
Sea Island No. 224 25 64-65

varieties 25 55. 57
-seed, distribution in 1903 25 47

pure, how to grow 25 58
.short-staple Upland varieties 25 56
top grass in central Texas 13 40
wilt, control 25 61

description 25 61
Cottonwood rusts 63 18-19
Cowpca. diseases '. 25 67-68

in Nebraska .59 47-48
Iron, circular containing description, etc 25 65-6S

characters 25 6(>

directions for planting .\ 25 6(1

history 25 65 C(i

root-knot ..." 25 67-68
description 17 23-24
resistant variety 17 31-35

sonic diseases, hilllcliii 17 1-38
will, cause 17 10-12

ih'script ion of ilisea.se 17 9 lo

fungus 17 11

distribtitiim 17 13

infection and spread 17 11-12
loss 17 13-15
pri'»ciilivc Miciisurcs 17 15-20

experiments 17 16-20
rotation of crops 17 15
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HiillcCin. ragp.

Cowpea, «ilt. [ireventive measures, substituiion of crops 17 l.">-16

relation to other diseases 17 12
Cowpeas in central Texas 13 60-61

results of inoculation 71 ."iS-61

Cows fed on prickly pear, milk production 74 20-24
milch, experiments with silage alone 82 20-21

frab-frrass in central Texas 13 41
Cranberries in full bloom, effect of spraj'ing- 100 10

keeping qualities of sprayed and unsprayed fruit.. 100 10-11
Cranberry spraying cx])eriments in 190.5, jiupcr 100 7-12
Crawfobi), Ai-BEBT Cor.nei.ius. paper entitled "The poisonous
action of Johnson gra.ss " 90 31-34

Cre.ss beds, eradication of algse 64 26-27
76 48

varieties 21 166-1G7
Cross-pollination, methods 96 20-21
Crown-gall and hairy-root dl.seases of the apple tree, paper.... 90 1.5-17

formation, effect of wrapping 100 18
relation of wrapping of apple grafts, paper 100 13-20

Cuba, avocados 77 26
Cuban-grown tobacco, supply 96 13-14
Cucumber, varieties 21 167-182
Cultivated forage crops of the Northwestern States, bulletin.. 31 1-28
Cultivation of the .Australian wattle, paper 51 21-25

wheat in permanent alfalfa fields, paper 72 5-7
Cultural directions, tobacco 91 15-34
Culture of the Central American rubber tree, bulletin 49 1-86
Cylinders, graduated, used In moisture determinations of
grain '.

99 20-21

D
Dairy rations, prickly pear 74 20-24
])andellon seeds, de.scrlptloii

varieties
Darwin's Investigations of cross and .self fertilization

Date culture by ancients
feasibility for United States
in Algeria

Mexico, competition
Sahara '.

Tunis
on Persian Gulf, bulletin

profits

gardens of Oued Souf, Sahara Desert
care of palms
harvest
manuring
planting
sand encroach-
ment

varieties grown ..-

yield
Tunis, irrigating

manuring
planting
])reparatlon of soil

size and value
on Persian Cuilf. irrigation

location J

planting
secondary cultures
soil !

treatment

84
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Date ])aliii ami its utilization in the Sonthwestern States.

bullet ill 53

cultural methods in Sahara 86
Tunis 92

on Persian Gulf 54

heat requirements 53

humidity and rain, effects 53

male trees and pollination 112

manuring' 92
propagation iu Tunis 92

tyix-s 53

varieties, Algeria 80

and date culture in Tunis, bulletin 92
Deg-let N'oor 53

Khalas 53

ordinary - 53

I'ersian Gulf 54

Sahara Desert .- 33
86

sorts suitable for introduction 53

Dates as food 54

gathering, curing, and packing 53

heat required to mature 53

in Algeria ..^ 80

market ; 53

packing and shipment 54

Persian (iulf. hiillrliii > 54

Davy. Joseph Birtt. bulletin entitled "Stock rangfes of north-
western California : Notes on the grasses and forage plants
and range conditions " 12

Decay of timber and methods of preventing it, bulletin 14

Demonstration farm. Terrell, Te.\.. paper. 51

Denmark, sand fi.xation 57

Description of wheat varieties, bulletin 47
Determinations, moisture, of "grain 99
Development of single-germ beet .••'ee<l. bulletin 73

Disease, mosaic, tobacco, observations, bulletin 18

resistance of |K>tatoes, bulletin 87
tobacco 96

tobacco wilt and its c<iiitrol, paper 31

Diseases, almond, gunimosis 26
apple, bitter-rot. bulletin 44

control, bulletin 93
crown-gall, t.vpes 90
leaf-s|)Ot ... ..". „ 93
.scab 93

scald 4S

sooty-blotch 93
tree. <-rown-galI and hairy-root, paper 90

ash. white, bulletin 32

avoca.los 77

bacterial, black-rot of turnips, bulletin 29
Fiermuda or Kaster lily 39
black-rot. effect on turnips, bulletin. 29
citrus trees and fruits, bulletin 52

cowpea. bulletin 17

cranlxTry, spra.viiig experiments in 1905. patter 100

c-rown-gall t)f a])ple, relation of wrapping; of apple
grafts, paper 100

ilr.v-rot of potatoes, bulletin 55

fungous, western yellow pine, bulletin 3fi

lilv, cnllu. soft-rot, bulletin 60
Easter 39

mango 28
pine tree, western yellow, bulletin 36
|)otato, blackleg 87
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41-55
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58-70
52-58
.50-51

49-50
43-45
30-31
69-70
1-112
33-36
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21-27
41-43
25-26
31-43
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29-30
65-70
69-70

138
29-30
1-32

1-81

1-96
9-14
25-27
1-18
7-24
1-26
1-24

1-39

60 62
5-8

13

1 -54

1-36

16

26-27
26-33

27
13-17
1-20

33-34
1-20

11-15
1-20
1-22

1 - 38
712

13-20
1-62
1-40

147
11-15

20-21
1-40
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Bulletin.

Diseases, potato, filositr. or growing-oiit S7

internal bro^vn-spot 87

late-blight 87
leaf-spot 87
scab and scablike diseases 87

potatoes, disease resistance, huUetin 87
rusts, investigations. huUctin 63

soft rot of calla lily, hiiUetiii 60

tobacco, mosaic. biiUrthi , : 18

wilt and its control, paper 51

turnips, black-rot, bulletin 29

western yellow pine, "bluing" and "red-rot," bulle-

tin 36

Distillation flasks used in moisture determination of grain 99

Dock, curled, description of seeds 84

Donkeys in Algeria 80

Drainage system in the Jerid, Tunis 92
Drug known as pinkroot. iiiiper 100

plants, wild, of the United States, bulletin 89

See also Golden seal and Peppermint.
Dry-rot of potatoes due to Fusarium oxysporum, bulletin 55

DiTGGAR, Benjamin Minge, bulletin entitled " The principles of

mushroom growing and mushroom spawn making" 85

Dunes sand, Cape Cod. accumulations of sand 65

beach grass, condition of plantings 65

cost of planting 65

etficiency for sand binding 65

selecting and transplanting
sets ;..- 65

time of planting 65

utilization 65

bibliography 65

brush laying 65

deposition of sand 65
devastation of dune areas 65

legislation to
prevent 65

development of dune range 65
marshes and bogs 65
protective beach ridge.. 65

forest area . 65

forestation necessary 65

lands, value . 65
jjrovince lands. State ownership 65
rainfall .'. 65
reclamation, bulletin 65

artificial . 65
natural . . 65
small areas . 65

road construction 65

sand control, early work 6."i

recent worU 0.>

utilization 65
vegetation, ecological relations 65
work by State in reclamation 65

controlling and reclaiming methods, bulletin 57

fixation 57

b.v forestation 57

grasses ..57
heather . 57

hedges .. 57

in Denmark . 57

Europe ^. 57

France 57
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19-28
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Bulletin. Page.

Dunes, sand, fixation in Germany .i" 27-29
Massachnsetts 65 1-38

Netherlands 57 23-25
formation 57 S-13

Diiniiii wheat. Algrerian varieties, bulletin 7 1—48
conimereial status, bulletin „ 70 1-70

macaroni wheats, biillrtin 3 1-62

:Sc€ also Macaroni and Wheat.
DuvEi.. Joseph William T^ll. bulletin entitled

—

"The vitality and °:ermiua-
tion of seeds" 5S 1-06

" The vitality of buried
seeds" ..". 83 1-22

paper entitled

—

" Oarlicky wheat " ino 21-30
" 'I'he storajre and jrermina-

tioii of wild rice seed". 90 .1-14

and Urown. Kkcar. bulletin
entitled ".\ quirk method
for the determination of
moisture in strain" 99 1-24

E
Earth's crust, lime and majrnesia content 1 13

Effect of black-rot on turnips, bulletin 29 1-20

copi)er upon water bacteria, imper. 100 57-71

Egg^jlant. varieties 21 183-187
Egj-pt. agriculture, notes, bulletin 62 1-61

alfalfa, or lucern 62 49

beans 62 54-5.i

beets, sug-ar 62 45—46

berseem. cultivation 23 9-19
62 20. 46 49

chick-peas 62 6

1

corn 62 49-51

cotton 62 16-42

fenufrreck 62 61

flax 62 61

irrigation and fertilizers 62 9-13

later 62 14-15
of animals 02 15 16

land, value 62 15

lentils 62 60
lupines '.

., 62 61

millets 62 .59-60

Nile River mud. coni|H>siti"n 62 9

onions ... 62 58-59

|ieanut.s, or earth nuts 63 60-61

rice 62 55-58

seasons 62 16

soils 62 13-14

sorghums 62 59 60
sugar cane 62 42-45

wheat and barley . 62 51-54

Klymus rusts i>;i 15-17

virginicus in Nebraska 59 41

Kndive. varieties 21 187-189

Knsilage 94 11-13

prickly pear 74 3.5-30

Knzyms in seeds .58 82-87

Kragrostis in Nebraska 59 4 1

Krgot in bluegrn.ss seeds, descripll<Mi 84 38

.Kupborbia rust . 63 9-11

Kiiro|>i-, [Mitato culture 87 9-12
diseuse-reKititant varietien 87 28-31
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Bulli-lin. I'H^p.

Europe, jiotato diseases 87 12-lU
Kvaporatiiig' chamber used in moisture determinations of

grain :. 'J'.> I :!-!!»

Kverlasting grass in central Texas 13 42

Evolution of cells, alternation of types 81 13-15

elimination of simple-celled phase 81 12-13

heredity in reticular descent 81 20-22
sexuality a mechanism of evolution 81 15-16

types of double-celled structures 81 16-20

cellular structures, bulletin _ 81 1-26

Experiment station work, potatoes 87 31—36
stations, cooperation in testing grasses and for-

age paints II) 8-11

lO.xperimental .study of the relation of lime and magnesia to

plant growth, paper ... 1 37-53

Kxperiments. cooperative, with grasses and forage plants, and
records of seed distribution, bulletin 10 1-23

iu range improvement in central Texas, bulletin, 13 1-72

Explorations, foreign, recent, bulletin 35 1—11

E.xplorers, agriei»ltural, results accomplished 66 8-9

Extermination of John.son grass, paper 72 15-22

FaJBCHii.n, David tiBANUiso.N. Imllctin entitled

—

Berseem : The great forage
and soiling crop of the
Nile Valley" 23 1-20

" Japanese bamboos and their
introduction into America" 43 1-36

" Letters on agriculture in the
West Indies, Spain, and the
Orient" 27 1-40

'* Persian Gulf dates and their
introduction into America" 54 1—33

" Spanish almonds and their in-

troduction into .\merica ".. 26 1-16
' Three new plant introduc-

tions from Japan " 42 1-24

paper entitled

—

" Cultivation of wheat in per-

manent alfalfa fields" 72 .5-7

"Plant introduction notes
from South Africa " 25 13-22

" Saragolla wheat " 25 9-12
" The cultivation of the Aus-

tralian wattle " 51 21-25

statement as to results accom-
plished in introduction of for-

eign seeds and plants 66 7-9

Farm practice with forage crops in western Oregon and west-
ern Washington, biitle}in 94 1-39

Kecundation process in Zamia 2 63-69

Feeding crops, green 94 38

Kennel, dog, description of seeds 84 35

Fenugreek in -Mgeria 80 83

Egypt •. 62 61

F^ousoN, Margaret Clay, bulletin entitled ".\ preliminary
study of the germination of

the spores of .\garicus eanipes-

testris and other basidiomyee-
tous fungi" 16 1-43

mushroom germination investi-

gations 85 13-15

Fert^ilizers. manure for mushroom growing S5 23-31
33-36
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BulletlD.

Fescue, meadow, in Nebraska 59
western Oregon and Washington 94

Siberian, in ."^oiith Alaska 82
Fiber plants in Algeria 80
Fig. propagation 46
Figs in Algeria 80
Filosite of potatoes 87
Filters, supplementary use of copper .-. 76
Filtration, water, and copi)er sulphate 100
Flasks, distillation, used in nioi.sture determinations of grain.. 99
Flax in Egypt 62
Florida, avocado, cultivation, etc 61

Flour and bread, durum wheat, cheiiiical and baking tests.

remarks "0

study 70
color 70
tests, reports

durum wheat, chemical analyses
Flowers, calla lily, soft rot. hiilletin n

Easter lily, propagation from seed. biiUetin

tobacco, structure and arrangement
Fluorids in physiological relations
Fo.\DEN. C;eorge 1'.. bulletin entitled "Xotes on Egyptian agri-

culture"
Fodder crops, northwestern California
Food for live stock, prickly pear and other cacti, bulletin

value of avocado
Forage, berseeni, or Egyptian clover, biilletin

conditions on the northern border of the Great Basin,
bullet ill

crops, cultivated, Northwestern States, bulletin
in Algeria

Nebraska, biilletin

western Oregon and western Washington,
bulletin

suited for cultivation in south Alaska
plants, Arizona

cla.ssification

miscellaneous, in central Texas
Nevada and Oregon
on alkaline soils

prickly pear and other <'acti. bulletin

problems, lines of investigation uiulertaken
Forest fires in western Oregon and Washington, seeding

burned areas
products, etc, See Pine, Railroads, Timber, and
Wood.

Forestation of sand dunes
p'orestry in .Mgeria
Formation of the spores in the sporangia of Rhizopus nigri-

cans and of I'hycomyces nitens, bulletin

Fougala. .Mgeria. alkali conditions
France. pf>tato varieties .*

sand fixation _
Fruit, apple, nomenclature, bulletin _

iM-aring hedge jilants _ „
|)each and |)enr, cold storage, bulletin „
setting withruit pollination, bulletin

trees frozen in 1!I04. (miier

tropical, propagation, bulletin

Fruits, apple, bitter-rot. bulletin

cr>ntrol, bulletin

avocado, bulletin

in Florida, hulleliii

citrus, diseases, bulletin

JOl

Pa?e.

31-32
27-28

17

86
17-19
67-68

13

4,1-44

69-71
19 20

61
9-33
35-36

60-65
36-44
62-63
49-60
36-42
1-47
1-24

17-21
26-27

1-61
64-73
1-16

46-47
1-20

1-60
1-28

77-85
1-64

I -,39

19-20
21-24
18-23
65-72
42-.'>5

20
1-48
8-9

39

57
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Bulletin. PaK*'.

p^uits. cranberry spraying- fxperinuMits in l'J05, paper 100 7-12

date varieties and date culture in Tunis, bulletin 92 1-112

dates, biillrtiii 53 1-155

Persian Gulf, bulletin 54 1-32

fig, proijan-ation 46 17-19

grape must, unferraented, bulletin 24 1-19

in .Mgeria 80 60-71

FULTO.N. Saniord Hamilton, and Powell, George Habold. bul-

letin entitled

—

"Cold storage, with special reference to the pear and
peach" 40

'"riie apple in cold storage" 48

Fimgi. collection for distribution, bulletin 8

conditions of trrowth 16

germination of the spores of Agaricus campestris and
other basidiomycetous fungi, bulletin 16

mushroom growing and spawn making, bulletin 85

nomenclature 8

species of mushrooms cultivated in experiments 85

spore germination, bibliography 16

effect of acids 16

and alkalis 16

age of spores 16

light 16

mycelium 16

substances tested 16

experiments : 16

historical review of investigations.. 16

methods used 16

new factors 16

Fungicides. Bordeaux mixture for cranberries. iKipcr 100

Fungous diseases, citrus trees and fruits, bulletin .")2

Fungus, apple bitter-rot, bulletin 44

control, bulletin 03

"blue," on western yellow pine 36

color 36
dissemination of spores 36

effect on toughness of wood 36

fruitiog organs 36

growth in artificial media 36
relation to beetle holes 36

Fusarium ox.vsporum. dry-rot of potatoes, bulletin.... 55

Polyporus fraxinophilus. on white ash, bulletin 32

Fu.sariuni oxysporum, culture media 55

description 55

distribution 55

dry-rot of potatoes, bulletin 55

growth 55

1-28
1-66
1-31

30-33

1-43
1-60
7-31
19-23
39-40
20-21

21

21-22
21

26-28
28-30
13-30
33-38
12-13
22-26
7-12
1-22
1-54
1-36

15-26
24-26

24
20

22-23
23-24
20-22
1-20
1-20

5.5-59

27-51
51-52
1-62

34-49
50-51
52-54

(i

Gabes, geography 92 19-20

C.afsa. geography 92 20-21

Ciania grass in central Texas - 13 43

Garlic in wheat, cost of removal 100 26-28

experiments in removal 100 22-26

loss entailed 100 21-22

quantity before and after treatment 100 26

varieties ^ 21 190

Garlicky wheat, paper 100 21-30

Garnkr. Wightman Wells, paper entitled "Methods of terting
the burning qualitj' of cigar tobacco" 100 31-40

Germanv, analyses of soils 1 22

pot.Vto varieties 87 _ 30

sand fixation 57 27-29
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Bulletin.

Germination and vitality of seeds, hiilletin 58
of mushroom spores •. 85

the spores of Agaricns compestris and other
basidioniycetous fungi, bulletin 16

wild rice seed 90
tests of biiried seeds 83

Gluten in wheat, improvement in quality 78

Goat raising in south Alaska 82
Goats in .Vlgeria ; 80

Arizona 67
pricklj- pear for feeding

Golden seal, paper _

collection and preparation of root
cultivation
description of plant

rhizome, or rootstock
diminution of supply
habitat and range ".....A

history
market conditions
names, common

Grafting fig. loquat, mango, and tea 46
Grafts, apple, manner of wTapping 100

results of wrapping. 100

Grain, grade standards .,. 41

uniformity 41

grading 41

hay 31

inspection 41

moisture determinations, description of apparatus 99
oil required 99 -

preparation of samples 99
results made with water

oven, comparison 99

quick method of determining moisture, bulletin 99

Grains, small, in Nebraska 59

Gram, or chick-pea. in central Texas 13

Grama, blue, in Nebraska 59

grasses in central Texas m 13

side oats, in Nebraska _ 59

Grape, composition 24

juice, analysis 24

fermentation, causes 24
prevention '. 24

manufacture, t'alifornia 24
Eastern States 24
home 24

prices and statistics 24

recipes 24

unfermented, hi.storical notes .» 24

uses 24

lime and magnesia requirement I

must, manufacture and preservation, bulletin 24

Ked Ilanepoot variety 25

varieties, .-icedlings, tape of Good Hope 25

Vitis rupestris Le Ronx 25

metallica 25

Grapes in Algeria 80

Grass, alpine meadow, description 84

growing and handling 84

annual meadow, description 84

blue, Kentucky, seed, bnlleliii 19

brome. awnless 31

in Nebraska 59

.smooth, in central Texas. 13

western, in Noliraska SO

mi

Page.
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11-19
91-95
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90
34
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3.5-46

39
40-44
37-38
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39-40

36
3,5-36

4.5-46

36
8-23
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13-21
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21-23
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39
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Bulletin

Grass, Colorado, in central Texa.s 13

fowl meadow, description 84
Rowing and handling 84

.lohnson, extermination experiments, paper 72
implement-s used 72
method.s of treatment 72

'

hay production 72
investigations, liuUctin 11

poisonous action, paper 90
June (Kentucky bhiegrass), characters 84

description 84
growing and handling 84

lands of the south Alaska coast, bulletin 82
nerved manna, description 84
orchard, paper 100

reed meadow, description 84
rescue, seeds 25
Rhodes 25
rough-stalked meadow, characters, distinguishing 84

description 84
growing and handling 84

seeds, rescue grass and chess, paper 25
tall manna, description 84
water meadow, description 84
wood meadow, characters, distinguishing 84

description 84

growing and handling 84

.S're (iho Bluegrass, etc.

Grasses, Agrostis, North American species, bulletin 68

and forage crops of western Oregon and Washington.. 94

Northwe.-itern States, bulletin 31

plants, Alaska, bulletin 82
Arizona, bulletin 4

67

California, northwestern, bulletin.. 12

classification 59
by duration of life.... 59

methods of utiliz-

ing 59

natural groups .... 59

cooperative experiments, bulletin .. 10

indexes 9

12

15
38
59

68
75

Johnson grass, extermination,
paper 72

investigations 11

poisonous ac-

tion, paper.. 90
Leptochloa, North American spe-

cies, bulletin 33

native in Alaska 82
Nebraska, bulletin 59

Nevada and Oregon, bulletin 15

prickly pear and other cacti, 6tt/-

Irtin 74

purchase and collection of seeds,

roots, and specimens 10

seed bed 59

di.stribution 10

Texas, central, bulletin 13

Washington, Oregon, California,

and Nevada, buth-tiii 38

Page.
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27-28
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Bulletin. Page.

Grasses aud forage plants, Washington State 75 11-26
blue, seeds, biiUetiii 84 J-38
Kentucky bluegrass seeds, bulletin 19 1-19
miscellaneous, central Texas 13 53-54
mixtures with orchard grra.ss 100 47-48
North American species of Agrostis, bulletin 68 1-6S

Leptochloa, bulletin 33 1-24
Spartina. bulletin 9 1-16

Great Basin, description _ 31 12
northern liorder, description of region 15 12-15

forage conditions, biillelin .... 15 1-60 .

plants 15 42-55
precipitation 15 13-15
soils 15 15-20

Britain, potato varieties 87 29-30
Plains, description 31 10-11

Gbiffiths. David, bulletin entitled " Forage conditions and
problems in eastern
Washington. eastern
Oregon, northeastern
California, and north-
western Nevada " 38 1-52

" Forage conditions on
the northern Iwrder of
the Great Basin, being
a report uj)on investi-

gations made during
July and August. 1901.

in the region iH'tween
Winnemucca. Nevada,
and Ontario. Oregon " 15 1-60

" Uange improvement in

.\rizona (Cooperative
experiments with the
.Arizona experiment
station)" 4 1-31

" liange investigations in

Arizona " 67 1-62
" The prickly pear and
other cacti as food for
stock" 74 1-48

Guatemala, avocados 77 21-23
Castilla (rubber) 49 25-28
experiments with weevil-resisting cotton 88 7-74

Gypsum, use in crop production 1 9-10

H
Hairy-root of the apple tree 90 1.5-17

Halogen comiiounds. ))hysiological -role 45 24-28
Harter. LEO.NARr) L.. bulletin entitled "'ITie variability of wheat

varieties in resistance to tt)xic salts" 79 1-48

Hartley. Charles Pixcknev. bulletin entitled "Injurious ef-

fects of premature pollination : with general notes on arti-

ficial |K)Ilination and the setting of fruit without i)ollina-

tion" 22 1-18

Hawaii, avocatlos 77 26-27,35
Hawkweed seeds, description 84 34

Hav. baling 31 26-27
caps _.... 04 1

1

crops in Arijsona 67 57-58
Nevada and Oregon 15 33-37

handling 15 35-37
.Tohnson grass 72 22

making in western Oregon and Washington 94 9-11

methods of curing 94 10-11
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Bulletin. rage.

Ha.v. orchard fjrass 11)0 ifl-SO

stage of growth for i-ntting !M 11-10

IlEtMiCoCK, George Crant. paiitr entitled
"

'I he crown-gall and
hairy-root diseases of the a])ple

tree" 90 13-lT
and VON ScHRENK. Hermann, paper

entitled " The wrapping of apple
grafts and its relation to the
crown-gall disease" 100 13-20

Hedge ))lants. fruit bearing...- 23 16-17

Hemp, Manila, propagation 46 23-26
Henkel, Alice, bulletin entitled " Wild medicinal plants of

the United States " 89 1-76

paper entitled "Peppermint" 90 19-29

and Klugh, George Fred, paper entitled

"Golden seal" .51 35-46
Herbs, varieties 21 190-19.5

Hevea, climate suitable 49 47

comparison with Castilla 49 14

Hii-i.man, Frederick Hebard, paper entitled " llcs-criptions of
the seeds of

the commercial
bluegrasses and
their i m p u r i -

ties" 84 15-38
" The seeds of
rescue grass
and chess " 25 5-8

Hitchcock, Albert .Speak, bidletin entitled " Cultivated forage
I' r o p s of the
Northwestern
States" 31 1-28

" Methods used for
controlling and
reclaiming sand
dunes " 57 1-36

" North American
species of Agros-
tis " 68 1-68

" North .\nierican
species of Lep-
tochloa " 33 1-24

and LroN, Thomas Lvtti.eton. bul-

letin entitled "Pasture, meadow.
and forage crops in Nebraska '

Hoes, "scuffle"

Hogs in .south Alaska
prickly pear for feeding

Holland, potato varieties

Homestead laws of Alaska
Horse-radish of Japanese

varieties

Horses in Algeria
Humidity, atmospheric, in Tunis
Hungary, analyses of soils I

Hunter, Byron, bulletin entitled "Farm ]!ractice with forage
crops in western Oregon and western Washington" 94

HusMANN, George Charles [Frederick], bulletin entitled

"The manufacture and preservation of unfermented grape
must" 24

Hybridity of potatoes, relation to disease resistance 87

Hybridization and seed selection, new varieties of tobacco
produced 96

101

59



70 BULLETINS OF THE BUREAU OF PLANT INDUSTRY.

I
Bulletin.

Implements used in exterminating Johnson grass 72

I m]X>rtations of seeds and plants. Inventorv No. 9, bulletin... a

10, buUetin.. 66
11, buUetin.. 97

Improring the quality of wheat, bulletin 78

Inbreeding of tobacco necessary 96
Index," common and scientific names of plants (mainly

grasses and
forage
plants) '.I

12
15

3S
,59

68

seeds and
plants im-
jwrted .">

66
97

, „ 53
58
88
92

general

India, agricultural condition.s 35

fig in .\lgeria 'O

grass in Nebraska 59

mango scions, importation 46
rice, consumption as food 35

farming .^ 35

milling 35
soils, analyses 1

Injurious effects of premature pollination, bulletin 22
"Inland empire." description 31

Inoculation, legume, bulletin .'. 71

conditions, paper
of .soil with nitrogen-fixing bacteria, paper
with soil bacteria, effect of heavy
See aiKO Bacteria, Legumes, Nitrogen, and

Soil inoculation.
Insect enemies of tobacco

resisting adaptations of cotton plant '.

"Internal brown-spot" of potatoes
Introduction, dates, Persian Gidf, bulletin

Japanese bamboos, bulletin

seeds and plants, bulletin _ „ _

100
72

100

Introductions, plant, from Japan, bulletin

Inventorv of .seeds and plants imported. No. 9. bulletin

10, bulletin

11, bulletin

Investigations of rusts, bulletin

lodin com|)Ounds, relations of organisms _
Iron com|)Oiinds, physiological role .-.

in fungi _
influence on formation of chlorophyll „..

organic compounds
salts, fertilizing efTect

Irrigation, agriculture in Sahara Desert without irrigation,
bulletin

Page.

20-22
1-79

1-333
1-255
1-120
22-26

16

79-81
59-60
47-51
57-61
61-64
25-26

75-79
317-333
239-255
145-155
93-96
79-87

107-110
22-37

85
39

14-15
31-33
26-30
34-37
35-36

24
1-48

14-15
1-72

73-83
23-30
79-81

34
7-74
12-13
1-32
1-36
1-79

1 -333
1-255
1-24
1-79

1 333
1 255
1-32

27-28
21-24

23
21-22
22-23

22

1-30

'•' l!ullctins 56 nnd NO are also indexes in themselves.



INDEX TO BULLETINS 1 To 100. 71

Irrigation, in Alg'eria

Kgypt 62
tlie Jerid, ^unis

Italv. analyses of soils

.laniaica yam cultivation

.la pan, agricultural conditions

illetln.
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Btiltetia. Page.

Kearxey. Thomas Henry, and Means. Thojias Herbert, bul-
letin entitled "Agricultural ex-
(Jorations in Algeria" 80 1-98

Kelep protection of cotton plant-s 88 34-37
Kellebman, Kabl Frederic, and Beckwith, Theodore Day.

paper entitled "The ef-

fect of c<)i)per upon
water bacteria" 100 .IT-Tl

Moore. George Thomas, bul-
letin entitled "A method
of destroying or prevent-
ing the growth of a\g»
and certain pathogenic
bacteria in water sup-
plies" 64 1-44

"Copper as an algicide and
disinfectant in water sup-
plies" 76 1-55

HoBixsox, Thomas Ralph.
pai)er entitled "Condi-
tions affecting legume in-

oculation" 100 73-83
Kenai peninsula. Alaska, description 82 13-14
Kentucky bluegrass seed : Harvesting, curing, and cleaning,

bulletin 10 1-19
Key, descriptive, to characters of dates 92 94-106

to varieties of lettuce 69 24-27
Klugh. George Fred, and Henkel, Auce, paper entitled
"Golden seal" : 51 35-46

Knapp. Seaman Asahel. bulletin entitled "Recent foreign
e.\|)l<)rati(ins. as bearing on the
agrii'ultural development of the
Southern States" 35 1-44

paper entitled "The work of the
community demonstration farm
at Terrell. Tex." 51 9-14

Knot-grass in central Texas i;i 46
Kohl-rabi. varieties 21 200-203
Kraemer. Dr. Henry, statements regarding the toxic infinence

of copper 76 49-50
experiments with copper foil in water

supplies 70 41-43

L

I.anib's-quarters, .seeds, description 84 35
Land laws of .\laska 82 29-35
Late-blight and rot of potatoes 87 19-28
Latex, or milk, of rubber trees 49 32-39

40-43
coagulation 49 69-73
extraction 49 62 69

Laws regarding agricultural lands in .\laska 82 29-35
Leaf and blood, relation between coloring matter 45 21

spot, apple, effect of Itordeaux mixture 93 27
potato 87 1.3-14

Lecithin, physiological importance 45 17-19

Leek, varieties 21 303-205
Legal and customary weights jjer bushel of seeds, paper 51 27-34
Legume inoculation, conditions, intper 100 73-83

effect of lime 100 74-76
soil conditions lOo 76-79

Legumes. Arizona 1 18-19
bacteria for soil inoculation, hiillrliii 71 1-72

ini
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bulletin. Tagf.

Legfumes, bacteria for soil inoculation, paper 72 23-SO
too 73-83

conditions affecting- inoculation, paper 100 73-83

cro.ss-inoculation and characters of Ijacteria 71 2.')-27

effect of nodules 71 15-18

varying conditions upon bacteria 71 28-31

fixation of nitrogen without forming nodules 71 36-37

inoculation by pure cultures 71 37-38
72 29-30

of soil with nitrogen-fixing bacteria.

paper 72 23-30

methods of cultivating bacteria 71 27-28
72 26

using liquid cultures 71 38-39
72 . 26-27

nature '. 94 13-14

nitrogen-gathering organism, nature 71 22-25

nodule-bearing, effect upon succeeding crops 71 12-15
18-19

nodules not always beneficial 71 34-35

soil inoculation, bulletin 71 1-72

paper 72 23-30

results and reports 71 43-71

Texas, central 13 54-65

time of inoculating with bacteria 71 39-40

See also Bacteria, Nitrogen, and Soil inoculation.

Leguminous crops, effect upon succeeding crops 71 12-15
18-19

plant.s, nature and relation to bacteria 94 13-14

Lemon, coloring bed 52 15

house 32 14-15

leaf-spot and wither-tip 32 12

spot 32 13

treatment 52 17-18

Lentils in Egypt 62 60

Leptochloa, North American species, bulletin 33 1-24

Lepto-uridineae, experiments 63 25-27

Letters on agriculture in the West Indies, Spain, and the

Orient, bulletin 27 1-40

Lettuce, American varieties, bulletin 69 1-103

catalogue of variety names 69 80-103

classes 69 12-13

color 69 IS

cultural peculiarities 69 11-12

environment and selection 69 10-11

habit 69 15-16

leaves 69 16-1

S

maturity 69 14

nomenclature 69 9-10

seedling plants 69 19

seeds 69 lS-19

shooting to seed 69 14-13

size 69 13-14

source of seed 69 11

terms used in description 69 12-19

varieties 21 205-226

classed as distinct, description 69 28-80

classification 69 23-24

description 69 9-11

key 69 24-27

suited to different conditions 69 19-20

table ,. 69 21-23

Lilium longifloruni, deterioration, cultivation, and varieties.... 39 8-16

reproduction from seed 39 16-21

Lily, Bermuda, industry 39 7-8

calla, soft rot. bulletin 60 1-47
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BuUetiD.

Lily, calla, soft rot, cause 60

comparison with similar organisms 60

effect «"

general appearance i">"

morphological characters 'i"

origin and spread tj"

physiological characters 60

remedies ''0

Easter, or Bermuda. Bermuda-grown, deterioration 39

cultivation in United States A9

diseases 39

emasculating and pollinating 39

investigations in propagating

—

39

Japan-grown, deterioration 39

planting in open ground 39

propagation from seed, bulletin

reproduction from seed

seedlings, pricking off 39

seeds, sowing 3!)

varieties from Ja])an 39

carbonates in sand cultures 1

soil cultures 1

nitrates and sulphates in water cul-

tures 1

in sand cultures 1

experiments with barley 1

cowpeas 1

39

Lime and magnesia a

oats and cowpeas
wheat, and beans..

privet
tobacco

I.imi

List

wheat and oats

extracted by various plants
functions, theoretical, discussion

in animals, proportion
chestnut tree

countries, various
plants, various
river deposits, ratio

soils, correction
sugar beet
tobacco leaf ash

soils

relation to plant growth, bulletin

requirements of grape

as sulphate in soil cultures

effect upon inoculation of legumes
incrustations ., ~.

in earth's crust
plants, distribution

role, in the soil

salts, functions
importance for animals
life without
physiological importance

role

transportation of starch

s. anf hracnosc
fruit canker
trciitnicnt of trees

withcr-tip

Mg of soils from a physiological standnoint, /taper.

of ,\nu-ricun vari<-tie.s of |H>ppers. hiilhtin

Page.

12-13
38-40

15

13-14
1.^,-16

40-41
16-38
42-43
9-11
11-13
11-15
18-19
13-15
9-11

15-16
1-24
16-17
20-21
19-20
8-11

43-45
46-47

39-43
47-50
44-45
39-42

). 51-52
46-47

45
42^3
43,44
49-50
48-49

33
16

65-67
30
18

30-33
26

33-35
30-33

27-2S
1-53

28-30
50-52
74-76

46
13

35-37
37

41-46
64-65
52-54
38-39
35-70
.54-55

11-12
12
18

12
9-35
1 19
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List of American varieties of veffetables. hilllrUn

See also Apple, Cotton, Date. I'lirigi, (Irasses and forape
plants, Lettnoe, MediciMal plants. .Seeds and plants im-
ported. Soy lieans, and Tol)aceo for lists of varieties;
ahii Names.

Live stock, Arizona, earryinf;' capacity of rang^c's

injnrions plants
water snpply

liandlinjj. Nevada and Oregon
in .Vlfi'eria

prickly pear for feeding, hiilh liii

Loco weed, .\rizona
LoEW, OscAB, bnlletin entitled "The phy.siological role of

mineral nutrients in plants"
paper entitled "Liming of soils from a physio-

logical standpoint"
Loqnat, propagation
Louisiana, analyses of soils

Lupine, Alaska
experiments with lime

Lupines in Egypt .---

Lyon, Thomas Lyttleton, bulletin entitled "Improving the
quality of wheat"

and HncHCOCK, Albert Spear,
bulletin entitled "Pasture,
meadow,, and forage crops in

Nebraska" _

:i2
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Bulletin. Page.

Maize. See Corn.
Manganese in plants 45 23-24
Mangel-wurzels in veestern CTregon and Washington 94 35-37
Mango, budding 46 9-13

culture 28 13-21
requirements 28 13-14

description 28 10-1

1

diseases 28 20-21
in Porto Rico, biilletiii 28 1-38
introduction of new varieties 28 32-33
market 28 35-36
origin 28 11-13
packing and shipping 28 33-35
Porto Hican forms 28 27-28
propagation, methods 2S 14-19

46 8-15
seedling stocks 46 13-14
uses 28 21-25
varieties to be introduced 28 28-32

Manila hemp, propagation 46 23-26
Manufacture and preservation of imfermented grape must,

bulletin 24 1-19

of .semolina and macaroni, bulletin 20 1-31

Manure for mushroom growing 8."> 23-31
33-36

Martynia, varieties 21 226
Massachusetts, Cape Cod sand dunes, reclamation, hillletitl 65 1-38

May, David William, paper entitled "Kxperimental study of

the relation of lime and magnesia to plant growth" I 37-53
Mayweed seeds. descri))tion S4 35

Meadows, orchard gi-ass lOll 49

Means, Thomas IIerbekt. and Kearney. Thomas Henry, bul-
letin entitled ".\gricidtural Explorations in .\Igeria " 80 1-98

Medicinal plants, wild, of the United States. htiUrtin S9 1-76

Melon, musknu'lou, varieties 21 226-241
watermelon, varieties 21 391-402

Menthol and ])eppermint oil 90 26-27
Merrill, Elmer Drew, bulletin entitled "The North American

species of Spartina" '. 9 1-16
Mesquite, curly, in central Texas 13 41-42
Method of destroying or preventing the growth of algiB and

certain pathogenic bacteria in water supplien, 6h/-

letin 64 1-44
quick, for determining moi.sture in grain, bulletin 99 1-24

Methods of ti-sting the burning quality of cigar tobacco.
paper... .' 100 31-40

used for controlling and reclaiming sand dunes, bul-

letin 57

Mexico, avocados 77

southern, Castilla 49

Microsj)ira comma, effect of copper 64

76

Microspores in Zamiu, development 2

Milli't. .lajjanese barnyard, in N'ebraska. 59

Millets in .•cntral Texas 13

Egvpt 62
N'ci.raska 59

.Minerul cDinpounds in organisms 45

constituents in organisms 4."i

nutrients in plants, bulletin 45
low atomic weight 45

salts, value '. 45

substances, fimctions 45

Minnesota, analyses of soils 1

experiments with hairless Orel red clover 95

MiKCKLi.ANEoi'H Papers, bulletin 25

101
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AfiscEi.i.ANEors Papers, hiilhti

Mitsuinata, a Japanese paper plant
leather paper nianiifactiir;'

paper manufacture
plant

cultivation
Moisture determinations of grain, percentag'e basis

preparation of samples
quality and quantity of oil

required
quick method, huUctin

Moore, George Tiio.mas, l)ulletin entitled "Soil inoculation for
legumes; with reports upon the
successful use of artificial cultures
by practical farmers"

and Kellerman, Karl Frederic, bul-

letin entitled

—

".\ method of destroying or pre-
venting the growth of algre and
certain pathogenic bacteria in

water supplies"
"Copper as an algicide and di.'in-

fectant in \vater supplies"
Mosaic disease of tobacco, biillPtin

M'rai'er, Algeria, alkali conditions
Mulberry, planting

propagation by cuttings
grafting and budding
seeds

pruning
soil

Mules in Algeria
Afushroom growing, acidity and alkalinity affecting growth...

and spawn makmg, bulletin

beds, installation
spawning and casing

caves in the United States
compost used and its preparation
cooperative experiments
culture in open air
experiments at Columbia, Mo
general conditions and history
germination studies

earlier work
experiments

market conditions
nutrition experiments
results of growth on various media
species cultivated in experiments

temperature and moisture
ti.ssne cultures
variability of product
yield of experimental beds

spawn making
a "chance" method
commercial process
pure-culture method
a "selective" method
tissue-culture method

\italit\

Jlletln.
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Bulletin. Page.

Mu.shrooins. germination of the spores of Agariciis campestris
and other basidioniycetous fungi, bulletin 16 1-43

Must, grape, manufacture and preservation, biiUrtiii 24 1-19

Mustard, varieties 21 241-244

Names, common and scientific, of grasses and forage plants,
index t

seeds and plants imported,
index

scientific, of gra.sses and forage plants, inilcx.

varieties of apples, list

cotton, list ~

dates in Tunis, list

Cued Souf, list

on Persian Gulf, list.

fungi, list

lettuce, list

medicinal plants, wild, list

peppers, list

soy beans
tobacco, list

vegetables, list

.

Natal pineapple
Nebraska, annual forage crops

climatic and soil conditions
crops
experiments with hairless Orel red clover
grasses, native
pasture, meadow, and forage crops, bulletin .

pastures and meadows
tame

physiographer
rainfall
soil

.J,

temperature
Needle grass in central Texas
Xefzaoua. geography
Nematodes, cowpea disease ~

plants affected .>_

resistant |)lants and stocks
treatment

Netherlands, sand fixation

Nevada, date palm suitable
northern, forage condition.s, bulletin

northwestern, forage conditions, bulletin

New Mexico, date jialm suital)le

Nile Valley forage and soiling crop, Ix-rseem, bulletin....

Nifragin. cultures of nitrogen-gathering bacteria
Nitrogen content of wheat, conditions affecting

relation of si/e of kernel..

specific gravity
yield afTcclccl by length of grow-

ing i«Ti<.d

to the acre.,

fixation by legumes, hultftin

t2
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nullctin. I'liKC

Nitrogen fixation by legumes, ixiper 72 23-30
100 73-83

how and where supplied to legumes 71 31-34
how fixed by legumes 71 9-12
infection by legumes without forming nodules 71 36-37

jSee also Bacteria, Legumes, and Soil inoculation.
Nodule formation, effect of lime 100 74-7G

soil conditions 100 76-79
See also IJactcria, Legumes, and Nitro-

gen.
Nomenclature, apple, hiiUetiii .i6 1-39.")

fungi, hullrtiii 8 1-31

lettuce. biiUetin ii'.i 1-103
medicinal plants, wild, bulletin s;j 1-76
peppers, bulletin 1-19
soy beans, bulletin . lis 1-30
vegetables, bulletin 21 1-402
See also Names.

North .\merican species of Agrostis, bulletin 68 1-68
Leptochloa. bulletin 33 1-24
Spartina, bulletin 9 1-16

Dakota, analyses of soils 1 20
experiments with hairless Orel clover 9.") 35-39

Northwestern States, cultivated forage crops, buitrtiii 31 1-28
description of regions 31 9-l.">

Notes on Egyptian agriculture, bulletin 62 1-61

Novelties and specialties, seeds, distribution circulars 2.i 26-46
Nursery trees frozen 51 18
Nurserymen, suggestions regarding apple grafts 100 19

seedling apple trees 90 16-17
Nutrients, mineral, in plants, bulletin 45 1-70
Nuts, S|)anish almonds, bulletin 26 1-10

()

Oaki.ey, Russell Arthur, paper entitled "Orchard grass" 100 45-56
Oat-grass, tall, in Nebraska 59 39
Oats and wheat in central Texas 13 65-66

in Algeria 80 76
sown with red clover 94 15

Observations on the mosaic disease of tobacco and its contrdl,
b ullet in '. 18 1-24

Oil of peppermint 90 26-29
quality and quantity required for moisture determina-

tions of grain 99 12-13
Okra, varieties 21 244-246
Oliver, (Jeorge Watson, bulletin entitled "Biulding the iiecan".. 30 1-20

" S i 1 k w o r in food
plants : C ii 1 1 i v a-

tion and propaga-
tion" ; 34 1-20

"The propagation of
the Easter HI y
from seed" 39 1-24

"The propagation of

tropical fruit trees
and cthrr plants".... 46 1-2S

Olives in Algeria SO 64-66
(7nion. varieties '-1 246-263
Onions in Egypt ':. 5S-59

Orach, varieties -I 264

Orange and pomelo, leaf-spot ">2 15

wither-tip 32 10

.See also Citrus fruits.

leaf-rust of .\gropyron and Elymus 63 17

Orcharil grass, paper 100 45-56

2739—No. 101—07 6
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Bulletin. Page.

Orchard grra.ss. hay 100 49-.50

in Nebraska 59 32-S.?

Xorthwe.sterii States 31 24

Oreg-oii and Washington, western 94 27

meadows, life 100 4>)

mixtures with red clover, etc 100 47—48

pasture 10'^ 50

seed 100 50-54

handlin<? the aftergrowth 100 52

harvesting 100 51

oth^r gra.-ises in seed fields 100 54

thra.shing- 100 51-52

value of straw 100 52-53

weeds in seed fields 100 5.3-54

.seeding 100 46-47

iises and value 100 49-54

Orchards, apple, results of spraying for bitter-rot 9.1 28-30

Oregon, eastern, forage conditions, biiltethi 38 1-52

southern, forage conditions, buUriin 15 1-60

western, forage crops, bulletin 04 1-39

rainfall, etc 94 8-9

Orel. Russia, soil and climate 95 19-21

source of hairless red clover 95 19

Orto.n, \Villi.\.\i .\li.e.n. paper entitled "The wilt disease of

the cow|iea and its control" 17 9-22

and WELiDKU. IIekbert .Ioii.n, paper
entitled ".V co\v|)ea resistant to

root-knot ( lleterodera radicieola)" 17 2.3-38

Oned Souf, Africa, agriculture without irrigation, bulletin.... 86 1-30

climate 86 13-15

date gardens 86 18-26

care of palms 86 21

harvest 86 24-25

manuring 86 22-24

Iilanting 86 19-21

sand encroachments 86 22
varieties 86 25-26

yield 86 25

description of region 86 9-11

population 86 12

.soils 86 18

temperatures 86 13-14

water supply 86 16-17

Onrlana, .\lgeria, alkali conditions 53 89-96

Oxen, prickly pear for feeding 74 30-33

P

Pac'ific coast, upper, region, description 31 13

Palm, tlate. and its utilization in the Southwestern State.s,

bulletin 23 1-155

age of l)earilig 53 25-36

alkali resistance 53 72-121

care necessary in growing 53 25-30

oold-air drainage 53 61-62

resistance 53 59-61

distance lietween trees 53 22 23

drainage 53 50-52

historical description 53 13-17

in Tunis, culture „ 02 41-55

harv.'sting 92 52-54

irrigating 02 47-48

labor and tenantry system 92 42-43

male palms and polllnatinff. 92 50-51

manuring 08 49-.50

methods of culture 92 52

301
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P.iillptin.
• Pago.

Palm. (l;ite, in Tunis, planting 92 4C-47
preparing the land !»2 45
preserving the fruit 92 54-55
propagation 92 51-52
ripening of fruit 92 51-52
size and value of gardens 92 41-42
varieties 92 55-106

irrigation .. 53 44-50
male trees required . 5:! 23

varieties M 53 24-25

offshoots 53 20-22

on Persian Gulf, diseases and jnsls 54 27-28
irrigation 54 14-19

location of gardens 54 11-13
planting joung ti ^ 54 19-20
pollination 54 20

soils 54 13-14

treatment 54 19-20

subsidiarj- cultures 54 19

varieties
"

54 21-2"S

Bagdad sorts 54 22-24
P.assorah sorts 54 24-25
Bunder ."Vbbas sorts "i4 25
Guadur sorts -,1 27
Hassa sorts .

'4 25
Jask .sorts .4 25
Maskat sorts 54 25-27

pollination 53 26-29

propagation -. 53 lS-25
rain, effects 53 52-58
resistance to cold 53 59-61
seedlings 53 18-20
shelter for fruit trees 53 43—44
subsidiary cultures 53 115

sunshine necessarj' 53 58

water necessary 53 44-49
wind, effects ;.— 53 70-72

dwarf, in Algeria 80 98

See also Date.
Panicularia. descriptions of species . S4 31

Paper plant, Japanese, mitsumata 42 9-17
Parsley, varieties 21 264-26S
Parsnip, varieties 21 268-272
Pasture, meadow, and forage crops in Nebraska, hiilletin 59 1-64

I'astures, orchard grass 100 50

Washington State, alternation .. 75 23-24
mountain areas . 75 17-20

protection 75 20-g3
semiarid lands 75 15-17

use too early in spring 75 24

winter grazing 75 13-15

Pattebsox, Flora Wambaigii, bulletin entitled "A collection

of economic and other fungi prepared for distribution" 8 1-31

Pea. Sec I'eas.

Peach, cold storage, biilletiii 40
orchards frozen, treatment 51

Peanuts in central Texas 13

Egypt 62

results of inoculation — 71

varieties 21

Pear, cold storage, bulletin 40

keeping quality, influence of delayed storage 40
different temperatures 40

maturity 40

type of package... . 40

wrapper 4ii
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Bulletin. Page.

Pear, pricklv. and other cacti as food for stock, bulletin 71 1-18

burners 74 19-20

chopping 74 14

cost of feeding .— 74 41-43

methods of feeding to stock 74 12-lfi

handling 74 15-lfi

plantations 74 38

postulates of feeding cacti 74 43-46

removal of edge of joints 74 14-15

singeing the spines over a fire 74 12

with a torch 74 13

species of value for forage _ 74 37-38

steaming .'— 74 13-14

thickets, destruction 74 36-37

time re(|uired for new crop 74 40

torches for burning cacti 74 19-20

use as stock food, history 74 10-11

yield as forage 74 39

trees, frozen, treatment '>1 18-19

Peas and beans in central Texas _ 13 60-64

Canada field, in Nebraska 59 50

field : 31 25

94 22-23

iu central Texas 13 61

results of inoculation 71 (0

garden, effect of inoculation 100 79-8(1

results of inoculation 71 62-65

varieties 21 272-293

sweet, results of inoculation 71 69

Pecan, budded trees, transplanting 30 16-18

budding, bulletin 30 1-20

difficulties 30 9

importance 30 10

methods 30 13-15

buds, location 30 12-13

of current season, experiments. _ 30 13

selection - - 30 1 1-12

starting into growth 30 15

seedling stocks 30 10-1

1

Pepper. See Peppers.
Peppergrass seeds, description 84

Peppermint, paper 90

conditions injurious to crop 90 23-24

countries where grown 90 20-21

cultivation in United States 90 21-22

methods 90 22-24

description 90 19-20

distillation of oil 90 24 26

harvesting 90 24 ~.>

oil and menthol __ .^ 90 26 27

e.\iK)rts 90 27-2H

prices -- 90 28-29

still, description - 90 25-26

Peoners. .American varieties, bulletin 6 1-19
^*^

list 21 294-300

Perfumery plants in .\lgcria 80 86-87

Persian Gulf dates, butlftiii 54 1-32

region, agricultural conditions 27 27-30

climate 54 9-11

description ~ 54 8-9

soil conditions 54 13-14

Philippine Islands, agricultural conditions — ~ 35 ^^'^^
cultivation of .Manila hemp „ 46 2;i-2il

milch rattle and carabaos for 27 31-33

opportunities for agricultural ami botan-

ical research 27 15-19

101

32
19-29



INDEX TO BULLETIN'S 1 To KM). 83

Bulletin. Pago.

Philippine Lslands, rubber eulture 49 17-18

I'hosphoric aciti in chlorophyll 45 19

physiological role 4.') 16-2(.

relation to proteids and to divii^ion of cells... 45 16-17

I'hycomyces nitens, formation of spores, bulletin 37 1-40

J 'hyllostachys aurea 43 30

bambusoides 43 30-31

castillonis 43 29-3(1

henonis 43 2S

marliacea 43 31

mitis 43 27

nigra 43 29

quilioi 43 27-2S

<S'ee ali^o Bamboos and Bambiisn.
Physiological role of mineral nutrients in plants. Inillctiii 4.") l-7()

PiETER.s, Adrian John, and Brown, Edgar, bulletin entitled

"Kentucky bluegrass seed: Harvesting, curing, and
cleaning" 19 1 19

Pigweed seeds, description 84 3.i

Pine, western vellow, "blue" wood 36 11-1.5

decay 36 26-31

growtli of blue color 36 11-12

lasting power 36 14-15

nature 36 12-13

strength 36 13-14

"bluing" and "red-rot." hiillrtiit 36 1-49

death of trees 36 9-11-

diseased wood, disposal 36 32-33

quantity 36 31-32

value 36 33

inspection of timber 36 33-34

"red-rot" 36 26-31

cause 36 27-28

conditions favoring 36 28

final .stages and fruiting

organs 36 28-30

rate of growth 36 30-31

Sec (ilxi) TimVier and Wood.
Pineapple, Natal 25 20-22

Pinkroot, chief substitutes 100 42-43

drug so known, paper 100 41-44

methods of distinguishing 100 43-44

minor adulterants 100 43

trade varieties 100 41—12

Piper, Chabi.es Vancouver, bulletin entitled "'(lii^.^ Imids of

the south Alaska coast" 83 1-38

Pi.stillate cones in Zamia, development 2 19-22

Plant breeding, potatoes 87 20-39

tobacco, buUetin 96 1-71

growth, relation of lime and magnesia, paper 1 37

introductions from Japan, &«7/e*i» 42

Plantain, Engli.sh, description of seeds 84

Plantains in Arizona 4

Plants ami seeds imported. Tnventorv "No. 9. hiillrliii 5

10. hilllilii, 66

11. huUcfui 97

drug. wild, bulletin 89

marine, percentage of lime and magnesia content 1

mineral nutrients, biilletiu 45

of .\rizona 4

propagation, bulletin

Plum, Kafir, as a shade tree

trees, frozen, treatment
Poa, or bluegra.sses, comparison of characters

descriptions of s])ccles

1-24

15-17
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Poa. or bluegrasses, key to commercial seeds S4

seeds of common species in her-

baria 84

sudetica. description 8-t

growing- and handling 84

f!ee also Bhiegrass and Bhiegrasses.

Poisonous action of Johnson grass, paper. 90

])lants, California, northwestern 12

Nevada and Oregon 15

Pollen tube in Zaniia. development 2

Pollination, artificial, hiillctiii 22

experiments with blossoms of cotton 22

Datura tatula 22

orange 22

tobacco 22

tomato 23

premature, injurious effects, with general notes

on artificial pollination and the setting of fruit

without pollination, hidlctin 22

Polyporus fraxinophilus, disease of white ash, bulletin :!2

distribution '^2

method of attack :i2

remedies 'fS

sporophores ' -52

Porto Uico. avocados "'

Castilla (rubber) culture ^''

mango, hiillrthl 2S

I'otassium liromid. effect on plants 4.5

chlorid. value for bvickwheat. -t"'

phosphate as a cell constituent !"'

salts, formaticm of starch and protein 4.'>

physiological superiority 4.'>

replaced by rubidium salts 4."i

Potato culture in Kurope -
8J

diseases, blackleg '^j^

filosite, or growing-out 87

internal brown-spot 87

latc-blight and rot 87

leaf-spot *'"

scab and .scablike diseases '<"

resistance
"*

sweet, in central Texas I^i

Potatoes, best varieties in I'nited States and Canada ST

disease resistance, biillclhi 87

resistant varieties, America 87

Europe 87

dry-rot due to Fusarium oxysporum, btlllrtin .>.">

effect of disease ">.">

fertilizers on resistance S-'i

literature •'>•'•

remedial measures '>•''

PowEi.i., CiEonuE IlAHoi.n, and 1'ilton, Sanford Hamilton, bul-

letin entitled

—

"Cold storage, with sp«'cial reference to the jiear ami

peach" '"

"The apple in cold storage" '^

Prairie dogs •""

Precipitation. See Kainfall.

Preliminary study of the grruilnation of the spores of Aga-

ricus canipestris and other basldioniycetous fungi, bulletin.. Ifi

Prirklv iicar ami other cacti as food for stock, bulletin 74

cutters 74

cfTiM-t of food u|K»n stock 74

ensilage 74

Page.
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Prickly pear, food for cattle 74 24-29
cows, dairy rations 74 22 24

milk prodnctif)!! 74 20-24
hog-s 74 29-30
oxen u 74 30-33
sheep and goats 74 30

machines for cutting cacti 74 10-20
Principles of mushroom growing and mushroom spawn mak-

ing, bulletin 85 1-60
I'ropagation of the Easter lily from seed, IiiiUetin 39 1-24

tropical fruit trees and other plants, bulletin.. 40 1-2S
Proteid nitrogen, increase, results of breeding 78 9.'>-100

Proteids in wheat kernel, selection to increase quantity 78 76-91
Prothallus in Zamia, development 2 22-39
Pseudomonas camjjestris, black-rot bacterium, bulletin 29 1-20
Puccinea vexans, rust 63 22-25
Puget Sound, farm practices in territory near, bulletin 94 1-39
Pumpkin, -varieties 21 300-307
Punjab, British India, agricultural conditions 35 34-35

Q
Quick method for the determination of moisture in grain.

bulletin 99 1-2

1

R
Itadish, varieties 21 307-332
Kaoan, Wiu.iam Henry, bulletin entitled "Nomenclature of

the apple ; a catalogue of the known varieties referred to in

American publications from 1804 to 1904," with additions
and corrections 56 1-395

liailroads, balla.'^t, Europe 14 39
cross-ties, Europe 14 32-9C

form 14 34-35
impregnation 14 24-96
kinds of timber 14 34

prevention of s])litting 14 37

removal and disposal 14 61-62
specifications 14 35-96
stacking 14 37-38

United States 14 27-32
experiments 14 29-32

rail fastenings. Europe 14 40
tie plates, Europe 14 39

.SVp also Pine, Timber, and Wood.
Kainfall in Alaska S2 27

Algeria so 22-24
Arizona 4 28-29,30

67 41-44
Nebra.ska 59 13-14
Oregon and Washington, western 94 S-9
Tunis 9:.' 27-28

Kanipion. \arieties 21 332
KuMge conditions in Nevada and Oregon 15 23-33

northwestern California, liiilhlin 12 1-Sl

feed. Ariz(nia 67 46-57
improvement in Ari/on;i. Inillftiii 4 1-31

67 1-62

central T.'xas, /(H//(7//i - 13 1-72

investigations in Arizona, hilllitin 4 1-3!

67 1 62
managenu-nt in the St.'itc of Wiishiutjton. hiilhliii ., 75 1-2S

I'anges, Arizona, overstocking, etc.. Iiiillctiii 4 1-31

67 1-62

northwestern California, bulletin 12 1-81

carrying capacity 12 34-38
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Jtanovs. \Vashin<rton. changes in handling .T8 14-15
Oregon, California, and Nevada, abuses.. 38 44-4.5

condi-
tions
a n d
plants 38 15-27

Rape 31 25
in central Texas 13 67

Nebraska 59 50
Oregon and Washington, western 94 30-33

seed crop 94 32-33
.sown with red clover 94 _ 16

Recent foreign explorations bearing on agricultural develop-
ment of Southern States, h.illlrthi 35 1-44

Reclamation of Cajjc Cod sand dunes, biilli'tili 65 1-38

Records of seed distribution and cooperative experiments with
grasses and forage plants, bulletin 10 1-23

Red clover, new type, hiiVctiii 95 t-48
Srr alxn Clover, red.

Red-rot and bluing of western yellow pine, hiillcthi 36 1—40

Kedtop 31 22
false (fowl meadow grass), description 8i 27-28

growing and handling.... S4 13-14
in Nebra.ska 59 36

Refrigeration, mechanical, principles 48 13-15
lielation of linu' and magnesia to plant growth, bitllvtiii 1 1-53
Rescue grass and chess, .seeds, paitcr 25 5-8

in central Texas 13 48-49
Reservoirs, eradication of algie and pathogenic bacteria, 6w/-

letin - 64 1-44
76 1-55

Resistance to disease, potatoes, bulletin 87 1-39
Resistant cotton plants, bulletin 88 1-87
Rhizopus nigricans, formation of spores, bulletin 37 1 40

Ithode Island, analyses of soils 1 21

Rhodes grass 25 17

Rhubarb, varieties 21 332-333
Ril)-gra.ss seeds. de.scription 84 35
Rice, conditions in United States 35 9-11

in Kgypt 62 5.5-.58

wild, artificial propagation 50 21

botanical description 50 13-16
disea.ses .". .">0 18

distribution and haliitat 50 10-12
90 5-6

fall seeding versus spring seeding 90 7-8

life history and natural propagation 50

I'lanting .: 50

salt-water limits, paper 72
seed, food value 50

germination .t 90

etTect of temperature 90

test's 90

harvesting 50

jiacking for transportation 90

preparation for food 50

.sti>ragi' and giMinination, paper 90
experiments 90

mcth.xis 50

90

uses and propagation, bulletin 50

varieties 50

IJiTTiTC. KowAiU) Cooi'KK. and Towxskno. Ciiaki.ks Okrin, bul-

liliu iiitillrd "Tin- developmiMit of single-germ beet seed". 73

l.'iviT di'iMisits. analyses 1

Itoiii.Nso.N. Tiio.mah IfAilMl, and Kki.i.kk.man, Kaiii. I''iiki)i:hi('.

pa|)er entitled "Conditions alTccting legume inoi'ujiitiou ". loo
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Rocky Mountain region, description '.! 11-12

KoLFs, I'ETEB IIenry, bulletin entitled "The avocado in Florida ;

its propagation, culti-

vation, and market-
ing" 61 1-36

"Wither-tip and other dis-

eases of citrus trees

and fruits caused by
Colletotrichum gloeos-
porioides" 52 1-22

Kooi-bloem, corn parasite 23 18-20

Root crops in western Oregon and Washington 94 35-38

Root-knot of cowpea. description 17 23-24

extent IT 25-27

methods of treatment . 17 27-29

plants affected 17 24-25
resistant varieties 17 29-36

Roquette, varieties : 21 333

Rubber culture, status 49 13-18

uncertainties 49 14-16

plantations, management 49 76-78

requirements for success 49 80-82

security of investments 49 78-80
83-84

production and climate 49 39^7
tree. Central American, culture, bulletin 49 1-86

improvement bv selection 49 31-32

latex, or milk " 49 32-39
40-43

functions 49 34-35
38-39

structure 49 35-36

Para 49 45-47

See also Castilla.

Rubidium salts, action on fungi 45 33

in place of potassium salts 45 31-32

Rush, field, description of seeds 84 37

.slender, description of seeds 84 37

wood, description of seeds 84 37

Russia, analyses of soils 1 21

lUi.ssian red clover, new type, bulletin 95 1-48

Rust, .\ecidium tuberculatum 63 27-28

crown, of oats 63 13-14

of Agropyron * 63 15-17

Agrostis 63 1 7-18

Chloris 63 1

8

<ocklebur 63 26

Cottonwood 63 I S-19

Elvnius 63 15-17

Euphorbia 63 9-11

I'eucedanum foeniculaceum 63 28-29

sunflower 63 11 13

velvet leaf 63 26-27

willow 63 18-19

Puccinea vexans 63 22-2.

>

Uiist.s, emergency adaptations . 63 21-25

investigations, bulletin 63 1-32

])erennial species 63

segrt-gation of host plants 63

winter resistance of uredo 63

Ruta-bagas in western Oregon and Washington 94

Rye, beach, in south Alaska •''2

grass, perennial -jl

wild, in Nebraska 59

grasses in western Oregon and Wa.shington..' 94

wild, in central Texas 13
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Sages in Nevada and Oregon 15 42-45
Sahara Desert, date palm, alkali resistance 53 72-99

agriculture without irrigation, bulletin 86 1-30
date gardens 86 18-26

Salad, winter, udo 42 17-20
Salsify, varieties 21 333-335
Salt River Valley. Arizona, alkali conditions 53 99-101

water limits of wild rice, paper 72 9-14
Saltbushes and their allies in Arizona 4 17-18

in central Texas 13 68
Salton Basin. California, alkali conditions 53 101-114

geography and geology 53 101-104
soil conditions 53 106-114

fertility 53 114
water supply .". 53 104-106

Salts, toxic, dilute solutions as stimulants of plants 79 42-44
neutralizing effect on other toxic substances 79 39-42
resistance of wheat varieties, bulletin 79 1-48

salts used in ex-
periments 7!> It

resvdts of experiments as to resi-stance with
different species of plant.s 7!) 35-36

Sand binders, biilletiii ."i7 1-36

in California, northwestern „ 12 57-62
Nevada and Oregon 15 37-38

binding, beach grass 65 24-30
brush laying 65 28
forestation 65 30-31

control 65 21-31

dunes. Cape Cod, reclamation, bulletin 65 1-38

controlling and reclaiming methods, bulletin 57 1-36

in northwestern California 12 56-62
utilization 65 33-34

Sanfoin in central Texas 13 69
Santa Kita Forest Reserve, Arizona, description 67 16-32

SaragoUa wheat, paper 25 9-12

Scab, apple, effect of Bordeaux mixture 93 26-27
potato 87 14-1

7

Scald, apple 48 26-33

ScoFiELD, Cabl Schcbz, bulletin entitled "The .Algerian durum
wheats : .\ classified

list, with descrip-

tions" 7 1-4S
"The commercial grad-

ing of corn" 41 1-24
" The description of

wheat varieties" 47 I-IS

paper entitled "The salt-water limits

of wild rice" 72 '.i-H

and I'.KOWN. Kdcar, bulletin entitleil

"Wild rice: Its uses and propaga-
tion" :m 1-24

Scolymus, varieties 21 335

Scorzonera, varieties 21 335

Scott. William Moose, bulletin entitled "The control of apple
bitter-rot" 93 1-30

.ScRiB.NKK. Frank La.M90N-, bulletin entitled " Records of seed
distribution and cooperative experiments with grasses and
forage plants" 10 1-23

Sea water, soluble salts content 1 13-14

Sedge, oval-headed, description of seeds s| :i7 :!R

Sedges and rushes in .Nevatla and Oregon I.'' 4(i 55

in central Texas 1.: 4»t 50

.M.utli Alaska 82 17
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Sediments of rivers, analyses
Seed and plant distribution, circulars

introduction, notes from South Africa, paper..
bed for grasses and clovers
cotton, distribution in 1903
distribution records, bulletin
Kentucl<y bluejp-ass, bulletin
orchard g^rass

plants, tobacco, selection
potatoes, source, relation to disease resistance
propagation of Easter lily, bulletin
rape
red clover
selection, new varieties of tobacco produced
separation, tobacco
sugar beet, development of single germs, bulletin

single and multiple germs
distribution

thousand-headed l<ale

tobacco, directions for saving
how to secure good quality
methods of saving
plan of distritrution

varieties distributed, descriptions and cultural
directions, bulletin

vetch
Seeds and plants imported during the period from September,

1900, to December, 1903. Inven-
torv No. 10; Xos. .J501-9896. hul-

Irti'ii

during the period from December,
1903. to December, 1905. Inven-
tory No. 11 ; Nos. 9897 to 16796,
bulletin

through the Section of Seed and
Plant Introduction for distribu-
tion in cooperation with the
agricultural experiment stations.

Inventory No. 9 ; Nos. 4351-5.500,

bulletin ;

bluegrasses. bulletin

adulteration .'

comparison of characters
description of commercial and hand-

gathered seeds
descriptions of weed seeds commonly found..
ergot found in commercial seeds
germination
grades and quality of commercial seeds
growing and handling
key to commercial seeds and herbarivim

specimens
weight to the bushel

buried, vitality ex]jcriments, bulletin

(•ultivated compared with
wild species

effect of depth of burial...

germination tests
hard seeds
kinds tested
manner of burial

distriljution of novelties and specialties, circulars
germination and vitality, bulletin

hard, germination after iiurial

hardiness, cultivated compared with wild species
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Bulletin. Page.

Seeds, legal and cu.stoniary weight.s per bushel, paper 51 27-34

number produced by tobacco plants 96 21

of rescue grass and chess, paper _ 25 5-8

the bluegrasses, hiilletin 84 1-38

weeds found in bluegrass seeds, descriptions 84 32-38
respiration 58 74-82

vitality and germination, bulletin 58 1-96

apparatus for tests 58 11-13

curing and drying necessary 58 4.">

effect of climate 58 13-22

moisture and temperature 58 24-44

enzyms 58 82-87

experiments 58 9-90
localities for tests 58 48-50
nature of tests 58 47-48
packages tested 58 65-74
results 58 49-65
varieties tested 58 10-11

literature 58 90-92
los.ses in different climates 58 22-24

methods of .storing and shipping 58 44-65
packing in charcoal and moss 58 47
respiration 58 74-82
storage rooms, importance of dryness S8 46
suggestions of carFier investigators 58 44—45
warehou.ses, ini])ortance of dryness 58 46

Seedsmen, names and abbreviations 6 8-13
21 10-15

See also American varieties of lettuce.

Selection, potato improvement 87 25-26
Self-fertility of tobacco 06 18-19

22-26
Semolina and macaroni, manufacture, bulletin 20 1-31

curing 20 27-29
exportation, possibility 70 20
exports. import.s, and prices 20 29-31

macaroni wheat demand 3 29-44
mi.xing 20 26

IKTccntage in various wheats 20 20
preparation 3 43-44
products 20 22-24
recipes for cooking 70 21 22
use of macaroni wheat 3 29-44
wheat from <lifFerent countries used 20 15-16

See also Wheat.
Sewage disposal, use of copjwr 76 43

Shakutan bamboo 43 34

SlIAMEI., .\KCHIBAI,f> DlXON. iinil ColtKV. \Vll.I.IA.M WlI.KRKl). bul-

letin entitled

—

"Tobacco breeding" 96 1-71

"Varieties of tobacco seed distributed in 1905-6, with
<'ultural directions" 91 1-40

SiiEAK. CoRMCi.irs r.oTT. paper entitled "Cranberry spraying
ex|H-riinents in 1905" _ 100 7-12

Sheep in .Algeria „ „ 80 89-90
prickly jiear for feeding 74 30
raising in south .Maska 82 22-23

Shepherd's-pur.se seeds, ilc.si-riptioii 84 32
Shoe-king orchard grass, method u.sed 100 ,'il

Silage ulone for milch cows, experiments ,S2 20-21
.Silica, physiological role 45 20
Silkworm" food plants 34 1-20

•SjloN in western Oregon an<l Washington. 94 11-13
Silv<T-top in south .\lasUa 82 17

Singh'-gcrm beet seed, development. Itiillclin 73 1-26
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Skinner. 1!obebt I'., bulletin entitled "Manufacture of semo-
lina ant] macaroni"

Skirrct. varieties

Smith, Erwin V.. bulletin entitled "'ITie effect of black-rot on
turnips: A series of photomicrographs,
accompanied by an explanatoi'v text"

and Swingle, Dkane Bbet, bulletin enti-

tled "The dry-rot of potatoes due to i"u-

sarium oxysporuni"
Smoking machine for testing burning quality of cigar
tobacco

Sodium bicarbonate, resistance of wheat varieties...

carbonate, resistance of wheat varieties

chlorid in animals
salt water

resistance of wheat varieties

salts, action upon plants
necessity for animaLs

sulphate, resistance of wheat varietl>

Soft rot of calla lily, bulletin

Soil, aeration, effect on nodule formation..
conditions, eft'ect on bacteria
erosion, Arizona
inoculatioa, bttlletin

paper

100
100

distribution of cultures
for legumes, iulletiii

results with principal crop.-<

when necessary

ix)ssiblj' advantageous
to expect failure

unnecessary

transfer

.See also Bacteria, Legumes, and Xitrogen.
Soiling crops in western Oregon and Washington..
Soils, correction of lime and magnesia content

liming, paper
of Algeria

Arizona
California

Oued Souf, Africa
the Jerid, Tunis

Sahara
various States and countries, analyses

Some diseases of the cowpea, bulletin

Sooty-blotch, apple, effect of Bordeau.x niixt\ire

Sorghum in Algeria
Egypt
Nebraska
Te.xas, central

Sorrel, or sheep's-sorrel, description of seeds
varieties

South .\merica, analyses of soils

Dakota, experiments with hairless Orel red clover
Southern States, recent foreign explorations bearing on agri-

cultural development.-.
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Sugar beet, lime and magnesia content 1 33-35
cane in Egypt 62 42—4.5

Sulla in Algeria 80 83
central Texas 13 64

Sunflower, varieties 21 3.')2

Swingle, Dease Hret. bulletin entitled "Formation of the
spores in the sporangia of Khizopus
nigricans and of Phycomyces ni-

tens" 37 1-40
and Smith, Ebwin F., bulletin entitled

"The dry-rot of potatoes due to

Fusarium oxvsporum " 55 1-62
Walter Tennysox, bulletin entitled "The date palm

and its utilization in the
Southwestern States" 53 1-155

and Cook, Orator Fuller, bul-

, letin entitled "Evolution of
cellular structures" 81 1-26

Swiss chard, varieties 21 352-353
Switch-grass in Nebraska : 50 41

T
Tan bark, Australian wattle 51 21-25

in Algeria SO <.)5

Tea. propagation 46 19-23
Temperatures, cold, utilization 48 14-15

Tennessee, analyses of soils; 1 21

Teosinte in central Texas 13 70-72
Terrell, Tex., work of community demonstration farm, paper.. 51 9-14
Texas, analyses of soils 1 20

central, cattle held on station pastures 13 34-35

cost of cultivating pastures 13 35-37
description of. region 13 7-12

hay and pasture plants recommended 13 37-72

range improvement, experiments, huUetin .... 13 1-72

first year's work 13 12-19

grasses and forage plants
cultivated 13 24-33

legumes and fodder
plants in bales 13 24-25

plan of experiments 13 14-15

second year's work 13 19-26

seeding the ground 13 16-19

seeds, wind blown 13 23-24

selection of land 13 12-14

third year's work 13 26-33

varieties tested 13 19-22

ranges, carrying capacity 13 15-16
weather conditions 13 26-28

date palm suitable 53 134

Thermometers used in moisture determination of grain 99 20
Three new plant introductions from Japan, bulletin 42 1-24

Timber burns, seeding, in western Oregon and Washington 94 39

decay and methods of preventing it, bulletin 14 1-96

bibliography 14 67

causes 14 16-24

fungi and bacteria 14 18-24

rate 14 19-21

resistance 14 21-23

sawn versus hewn 14 21-22

seasoned versus green 14 22-23

demand and supply 14 9-11

diseases, "bluing" and "red-rot" of the western yellow
pine, bulletin ,

36 1-40
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MISCELLANEOUS PAPERS.^

SUMMARY or RHCHXT I\\HSTI(;ATI().\S OF THE
WVLIH OF CACTI AS STOCK FOOD."

Hy David (tRiffiths, Assinlant Agroslologinl, Farm Management Investigations, Bnreau

of Plant Industrtj, and R. F. Hare, Chemist, Nnv Mexico College of Agriculture and

Mechanic Arts.

INTRODUCTION.

In connection with introductions, the improvement of species, and

a general study of the economic relationships of native and intro-

duced species of cacti the authors have jomtly undertaken a somewhat

critical comparison of the species of this group from a forage stand-

point. In order to make the chemical work worth wliile it has been

necessary to put the characterizations of the difterent forms and

species in such condition that they are recognizable to others. This

could only be done by the use of copious notes in connection with

each, for names are of uncertain meaning and in many cases will be

of uncertain significance in this group of plants for a long time to

come. The chemical side of the investigations seems to be essential,

for when these studies were begun there was but little literature deal-

ing with the cacti from a forage standpoint.

oin two publications of the United States Department of Agriculture (Bulletin

No. 74 of the Bureau of Plant Industry and Bulletin No. 91 of the Bureau of Animal

Industry) the value of the cacti as forage plants has been demon.«trated. Since those

plants are known to possess important economic value more knowledge concerning

them is desirable. As a basis for future investigations, the Bureau of Plant Industry

and the AgricuUural Experiment Station of New Mexico have collected specimens (if

these plants and their fruits from a wide area, from which a large number of chemical

analyses have been made. The results are detailed in the fullowing pages, which

contain 187 fodder analyses and 26 complete a.?h analyses. The territory from which

the material was collected extends from central Texas to r'alifornia and southward to

tlie central plateau of Mexico.

.\ttention Ls called to the fact that the apparent high content nf fats and protein in

the fruit of certain species is due to the large amount of these classes of nutrients found

in the seed. As these seeds are surrounded by a dense layer of wholly indigestil)le

tissue, the high content of ether extract and protein is misleading. The analyses

show that the fodder value of the fruit of cholla (Opuntia fiilgida\ especially is little

more than that of the stems. It will be seen that in chemical composition the different

forms of cacttis compare favorably with ordinary green fodders and root crops.

There arc many points of special interest in connection with the ash analyses, par-

ticidarly the high content of potash, magnesium, and calcium, .\lthough the cane

cacti show a relatively higher food value, practical considerations relating to growth

and ease of propagation render them of less value than the prickly pear, except in

certain limited localities where they are especially abundant.—W. J. Spili-man.

Agriculturist in Charge of Farm Management Investigations.
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The investigations have been conducted in cooperation between
the Office of Farm Management Investigations of the Bureau of Plant
Industry and the .Vgricultural Experiment Station of New Mexico
for the puqiose of determining, if possible, the extent of variation and
the nature of the food constituents of the different species wliich are

likely to be utilized as food for stock. The plants are groupeil under
tliree general headings—prickly pears, cane cacti, and miscellaneous

—

the first group being by far the most important, thou<;h the second
is largely utilized in sections where its different re|)resontatives grow.

Three or four members of this group have been fed to stock with

more or less success. The third group consists of miscellaneous

species from other cactus genera, which on the whole are but little

utilized as stock feed, although it is clearly shown that .some of the

species have been fed in rare instances. The interest in this group is

largely a matter of comparison with the others.

Details of the investigations are published in Bidletin No. 60 of

the Agricultural Experiment Station of New ^h'xico.

TH£ SA1CPI.es OF CACTI ANALYZED.

Considerable importance is attached to the method of sampling,

it being recognized that uniform samples of .such succulent and vari-

able plants are difficult to secure. It apjieared more logical, there-

fore, to describe the samples in such a way as to give other investi-

gators and the reader an accurate idea of the portion of the plant used

in the chemical analysis. The sample is indicated by a formula

—

for example (2-1-4-3-5) 3—in which the left-hand figure indicates

the number of terminal joints, the second number from the left the

number of joints next to the terminal joint, and .so <m, the figure

outside of the parentheses indicating the number of plants horn

which the sample was collected. All samples were forwarded to

the laboratorj- in tin cans from which a minimum of evaporation

took j)lace. They were pre|)ared by first being sliced open, so as to

expose a maximum of cut surface, and dried by artificial heat at a

temperature of not more than 70° C. The spines were then .singed

off by a small flame of complete combu.stion, care being taken neither

to de])osit combustion products upon nor injure the specimens. In

the analyses the methods of the Association of Oliicial Agricultural

Chemists were followed, with the exception of a few modifications

ill the determination of certain ash constituents.

WATER CONTENT.

A collection of samples for chemical analysis was begun in 1004,

and a fairly complete set was .secured during that year; but, owing

to the uncertainty thie to the analysis of singli' sami)les, these were

nearly nil duplicated in I'.MIS, in most cases from the same localities.
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FortuTiately lliore was a great difToroiicc between the rainfall durin<:

the months from Januar}- to March of 1904 and 1'.)().5. The effect

upon the water content of the plants is fairly well illustrated in the dif-

ferent tables of analyses, althouLjli no special effort was made to collect

the samples for the purpose of showing tliis feature in detail. There

are some apparent exceptions to the nde that the samples collected

in 1904 contain more water than those collected in 1905; biit this

may be accounted for in some cases by the difference in the portions

of plant collected or in other cases possibly by local conditions.

The amount of water in the different samples analyzed varied from

60.99 to 95.5 per cent. Tlie miscellaneous groiip is relatively more
succulent than either of the other two, the average amount of. water

being 87.88 per cent, while the prickly pears averaged 84.26 per cent

and the cane cacti 78.47 per -cent. As a nde, the fruit contained

more water than the stems and the younger growth more than the

older.

The difference in tlie species in the field during a diy and a wet

season is very marked, and even prickly pear has its limit of drought

endurance. Experience in southern Texas demonstrates that it is

much reduced in value during very prolonged dry seasons, for it

becomes tough and leathery. "Fat pear'' is largely the resxdt of

distention of the tissues by water. Some species, Opuntia fulgida

especially, when a favorable moist season follows an exceptionally

Av\ one, will absorb so much water that the fruits and yovmg joints

become ruptured by the excessive turgidity, and this often occurs

with the fruit of nopal cimueso and other cultivated Mexican species.

ASH CONTENT.

Plants grown in the arid and semiarid Southwest, where there is an
abundance of soluble salts in the soil, are found to contain more ash

than those grown in regions of frequent ramfall. The cacti are cer-

tainh' no exceptions to this rule. The average ash in the air-dried

stems and fi'uits of the jji-ickly pears analyzed amounts to 18.25 per

cent, for the cane cacti 15.50 per cent, and for the miscellaneous group

13.54 per cent, one sample running as liigh in ash as .'i3.S per cent of

the air-dried sid^stance. These averages would be .still liigher if they

did not mclude the ash of friuts, which always contain less ash than

the stems. The average ash in the air-tlried fruits of the prickly

pears, for instance, is 13.21 per cent, wliich is 5.4 per cent less than is

contained in an average of both stems and fruits of this group and 6.35

per cent less than is in the stems alone. It is the seed which is espe-

cially low in ash, the fleshy portion resembling the stem more closely

so far as its ash content is concerned. This is brought out verA'

forcibly in samples Nos. S022a and S0226, the former being the fleshy
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])ortion and the latter the seed of Opuntia phaeacantha. The fleshy

portion contained 25.60 per cent of ash, wliile the seed contained onh*

1.77 per cent.

The elements of the ash are present in abont the same proportion as

in the ash of other jjlants, except potassium, magnesium, and calcium,

which are found in large amounts. It is probably the presence of

these salts, coupled with the liigh water content, that causes cattle to

.scour when fed on an exclusive roughage ration of the.se jjlants.

In the follo\\-ing table there is given a comj)lete analysis of the a.sh

of a few of the samples, together with the results of tlie analysis of a

composite sample, and an average of all the ash analyses made. Com-
l)lete ash analyses were made of 26 samples hesitles the composite,

which was a mixture preparetl by carefidly igniting in a muffle two
grams of the ash of each of the 1S7 samples of cactus analyzed.

Table I.

—

Chemical analyses of representaliir samplis of cacti.

Sotentifip name ol cactus.

f)piintiii ful^da

Echin()cpreiis pnneacanthus ..

Opuntia raacrocentra
Ct'reus gi^antpus
Opuntia lindhpimeri

Composite
Average of all ashes

Santa Catalina May 4.1904
Mountains, .\riz.

Eaglp Pass, Tex .

.

May 10. 1904
OarHpld, N. Mcx.. July 11.1904
Tucson, Aris July 28, 1904 i

Encinal, Tex Jan. 17,1905:
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FOOD VALUE OF DIFFERENT PARTS OF THE PLANT.

The opinion is prevalent in .sDUthern Texas lliat tlie old woody

ste-ms of Opuntia lindheimeii fetl there are much more \-aluable as a

stock food than the younger growths. So firmly do many believe

tliis that they practice cutting off and throwing away two or three of

the terminal joints when feeding. In Mexico, on the contrary, the

young growth is always fed; but there the species are commonly

much larger and stouter, and tlie trunks are altogether too woody

to be fed even if it were desirable to do so. The reasons for the opin-

ions current in Texas are rather clearly brought out in the analyses.

The younger growth has a relatively higher water content, and there-

fore probably causes more scouring, which is the only evil influence

overcome by a rejection of it. On the other hand, the old stems

contain a much larger proportion of fiber and are really of less forage

value.

Guthrie," after comparing his own anah^.sis of the stems of four

Australian species with the analysis of fruits made by Wolf, concludes

that the latter are of less forage value than the stems, because they

contain a smaller proportion of nutritious substance and more crude

fiber. Forbes,'' on the other hand, concludes from analyses of Ari-

zona cylindrical-jointed species that the fnuts of these species are

relished by cattle on account of their high ether extract (including

fats). Our analyses show that the ether extract is mainly a constit-

uent of the seeds, and since these pass through cattle undigested can

contribute nothing to cither the palatability or nutritive value of

this part of the plant. That the seed is not digested is plaiiily shown
in the case of Opuntia lindhevmeri in many favorable seasons in por-

tions of Texas. In the vicinity of Austin, in the early spring of 1904,

there were numberless young plants springing up from cattle drop-

pings in many of the pastures. They were fuU}^ as numerous in some
situations as are the seedlings of the mescpiite under similar condi-

tions in favoral)le seasons in the river valleys of Arizona and on the

plains of southern Texas.

This applies to the genus Opuntia, to which belong the prickly

pears and cane cacti. The .seeds of the other group are very different

in character. There is no doubt that tiurros, wliich commonly feed

upon the fruits of the ^^znaga {Echinocactus unslizeni)
,
^et a great deal

of nourishment out of the seeds, which are very oily and easily masti-

cated. It is interesting to note that No. 817()a {Opuntia fulgida)

contains but little more food value in the whole fruit than is found

in the pulpy portion alone, but in this sample most of the .seeds were

poorly developed or sterile. Other samples of fruit of the same
species show an a])parently greater food value.

o Agricultural Gazette, New South Wales, 11: 671. 1900.

f>.\rizona Agricultural Experiment Station, Annual Report, 15: 49G. 1904.
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Table II.

—

Chemical composition of the different parts offruits of cacti.

8022a
8022b
8162a
81«2b
8173a

8173b

Opuntia pbaeacantba
Opuntia pbaeacantba
Opunlia spinosior .

.

Opuntia spinosior.

.

Ecb-nocactiis wisliz-

eni.

Echinocactus nisliz-
eni.

Opuntia tulgida
Opuntia tulgida

Seed
Pulp
Whole fruit
Pulp
Seed

Pulp

Whole fruit
Pulp

Water. Ash.

P.cl.
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ratio of from about 1:5.5 to 1:7. If a cow requiring; a ration of tlii.s

kind should oat cactus alone, it would take 160 pounds to furnish the

fats and carbohydrates and an additional 240 pounds to furnish

sufficient protein, and since to avoid scouring a cow should prob-

ably not be fed to exceed 50 or 60 pounds of cactus a day, it may be

readily seen how impossible it would be for a milk cow to get even a

one-sided ration from cactus alone.

A ration of 40 pounds of cactus with 10 pounds of wheat bran and

12 pounds of com stover would furni.sh the nutrients in somewhat

near the proper proportion. In a ration of this kind the cow would

get 21.16 pounds of organic matter, containing 1.68 pounds of pro-

tein, 11.82 pounds of carbohydrates, and 0.49 pound of fat, which is

in a ratio of 1:7.7.

If a ration is desired in which the cactus is fed with dried brewers'

grain and cotton-seed meal, it could be made by feeding 60 pounds of

cactus with 1 4 pounds of brewers'* grain and 1 pound of cotton-seed

meal. In this case 20.58 pounds of organic matter are fed, containing

2.85 pounds of protein, 10. .38 pounds of carbohydrates, and 1 pound of

fat. This ration would contain the nutrients in the ratio of 1 : 4.5. If

tliis ration is considered too narrow, it could be widened to good advan-

tage by feeding with it a small quantity of coarse, dry fodder, rather

than by increasing the amount of cactus.

A balanced ration of cotton-seed meal and cactus can not be pre-

])are(l, for if the meal be fed in just sufficient quantity to furnish the

proteids it would necessitate the feeding of too much cactus to sup-

ply the remainder of the carbohydrates. From this it must not be

inferred that a mixture of these foods would not make a de.sirable

ration; in fact, current successful practice has demonstrated that it

will. For example, a ration of prickly pear and cotton-seed meal was

fed to steers for one hundred and five days in a recent experiment

conducted by the Bureau of Plant Industry at Encinal, Tex., with a

gain of 1| pounds of flesh a day at a cost of only 3 J cents. Any
ration of these two foods that would secure this gain each day would

contain an excess of the proteids over an amount necessary for a bal-

anced ration. Fortunately, however, an excess of proteids can be

utilized in serving the function of the carbohydrates in the animal

body, and this no doubt is what took place in the above experiment.

Usually proteids are the most expensive foods for man and beast,

and it is poor economy to substitute them for carbohydrates; yet

such a condition is not uncommon in Texas cattle feeding, where

cotton-seed meal is cheaper than other more starchy foods.
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RELATIVE VAXtTE OF THE THREE GROUPS OF CACTI.

On account of several practical considerations the prickly pears

are of much more value than either of the other two groups. They
are more numerous m the wild .state, they adapt themselves to culti-

vation more readily, make a more rapid growth, and are more readily

propagated from cuttings, all of wliich are of vital importance in the

economic use and handling of the crop. Practically all of the Mex-
ican prickly pears are fed to stock to a greater or less extent, espe-

cially those growing where fodder is the most scarce, but there is only

one cylindrical-jointed species {Opuntia imhricata) wliich is used to

any appreciable extent. The experience of the A\Titers has .shown that

Cereus giganteus is readily eaten by cattle when chopped up, but

they know of no actual feeding having been conducted with it on

any commercial scale. Mr. C. R. Orcutt states that Echinocactiis

orcutiii. which is t^-pical of a considerable group of species, is occa-

sionally fed in Lower California. It is only in rare instances, how-
ever, that any great ([uantity of feed can be secured from cacti, out-

side of the genus Opuntia, and the greater part of the feed in this

genus is produced by the (lat-jointed forms. There are about five

species in the cylindrical-jointed group which have been fed with

some success. Ojntntia imbricata, from Mexico, has been referred to,

and in various writings the use of Ojnnifio arborescfiis, Opuntia sjri-

no»ior, and Opuntia fulgida are mentioned. To these .should be

added Opuntia prolifira from the coastal region of southern Cali-

fornia. These species constitute, witliout doubt, the best of the

cylindrical-jointed group, and when extent of territory covered, suc-

culence, and ea.se of propagation are taken into consideration Opuntia

fulgida and Opuntia imhricata are probably the most valuable of

this group. Opuntia arbonsctns lias a decidedly valuable character-

istic in that it extends farther to the north than any of the other

economic species of any of the groups, and it is foil to a considerable

extent in localities from southern Colorado southward.

The use of these species, however, and, in fact, the extended u.se of

nearly all the native species of this country and Mexico, presupjio.ses

artificial prejiaration. In dry .seasons in southern Arizona, cattle feed

upon the ])endeiit bimches of fruit-s of the choUa (Opttntia fulgida),

but it is done at a great .sacrifice of comfort. The Texas pear

(Oimntia lindheimeri) is grazecl to a considerable extent by cattle,

sheep, and goats without any |)reparation whatever, and even .such

thorny forms as cardon, shown in Plate I, arc grazed by cattle in

extreme cases."

a For furthi-r dibcuasiou, tjLX' BullctLn 74 \>l the Bureau vl Pliml Industry.
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COMMON AND SCIENTIFIC NAMES.

Considerable attention has V>een given to the popular names by
which the various .species are de.signated, especially the larger Mexican

forms, but inasmuch as these are to be more fully considered in

another puljlication now in process of preparation a full discussion of

the subject is postponed.

The chaotic condition of the scientific literature and the general

imperfection of knowledge of prickly-pear f(5rms have rendered it very

difficult to properly name the .species discu.ssed. The purpose of the

writers has been to present the exact status of their information,

indicating a doubt wherever one ocexu-s. The Engelmann species,

which are largely United .States forms, are comparatively ea,sily deter-

mined, in most cases through a reference to the ty])es in the herbarium

of the Missouri Botanical Garden. In case of long-established species,

however, it is absolutely impossible to correlate the specimens with the

literature and determine what name belongs to the plant under dis-

cussion. Opuntia tuna, for instance, has been paraded in literature a

great deal, and to it has been assigned all sorts of species; but, as

pointed out bj^ Berger and Maiden especially, no one knows what the

species is, and the wTiters know of no way by wliich its identity can

ever be determined.

Some species are referred to theii- proper genera only. Others
are given common names besides, but the majority of them are given

scientific names. All species receiving chemical analyses are repre-

sented in our collections by specimens mounted upon sheets in the

ordinary way or put up in boxes or in liquid. Many are growing
in conservatories or upon one of the plantations mamtained by the

United States Department of Agriculture, while the seeds of many
species have been wadely distributed to those interested in the scien-

tific and economic study of the group. The work is therefore well

supported by specimens to which access will be had in completing in

the future such naming as has not liitherto been undertaken. It was
early recognized that good dr\- specimens were absolutely necessary

for tliis work in order to make the chemical analyses and determi-

nations of permanent value.

^\Tienever a sample or set of samples represents a striking or con-

stant variation it is treated separately in the text; conseciuently

Opuntia Undheimeri, for instance, appears several times under two or

more headings. Each number or group of numbers is accompanied

by a brief set of notes made in the field beside the plant when the sam-

ples were collected, elaborated and perfected by subsequent experience.

These are presented as field notes simply and not as full technical

descriptions. This rather fidl set of notes, popular and scientific

names, and, as a final resort, our specimens and photogra]ihs, will

make it possible to easily verify the determinations of the writei-s.

4359—No. 102—117 2
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CLIMATIC BEaurBEMENTS OF PRICKLY PEARS.

Prickly pears and other cacti are apparently inseparably connected

in the public mind with drought and heat, but this conception of the

requirements for their best development is far from perfect. Our
driest deserts produce none of these plants in economic cjuantities,

and the same is true of our hottest regions. Rather than say they

are adapted to conditions of extreme heat and drought, it should be

said that they thrive best in a region which has an equable tempera-

ture and a considerable rainfall periodically distributed. There is

certamly no region in the world where these plants grow naturally in

such profusion as they do upon the plateau of Mexico, but this is not a

hot country'; neither is it excessively diy. It is verk' dry during a

large part of the year. It is a desert as compared with eastern Texas,

for instance, but it has a considerable rainfall during an average year.

The rain falls mostly in the summer, and then the count it looks like

anytliing but a desert. The average rainfall at Zacatecas for the

past teu years, as stated b}^ Mr. Albert L. de Lautreppe, who has

made a special study of the weather records of that city in connection

^vith a business venture, is 3H inches, but the average for the seasons

from January to April and from October to December is only live-

eighths of an inch to 2| inches, wliile the average for the other months

of the year is 3i to 7J inches a month. June, July, and August are

the rainy months, having an average rainfall of 4^ to 7J inches each

for the past ten years.

While many species appear to be able to withstand high tempera-

tures, they develop naturally in the greatest pn)fiisi<)n where the heat

is not excessive. The plateau of Mexico is a region with compara-

tively ecjuable climate. Some species thrive under extremes of

heat. Opuntia lindheunen is at home in the lower Rio Grande Valley

of Texas and Chihuahua, and the closely related Opuntia mgdinanni
and Opuntia engelmanni cycloides thrive in .southern Arizona, where

the mercury' often reaches 111° F. On the other hand, there are

species which grow where the winter temperatures go to at least -40°

F., but the jiiants are small and of no economic inii)ortance in them-

selves except as they may be used to give a hardy character to Tuore

valuable species. The valuable species of the Mexican iiighlands

thrive wliere the temperature falls to 14° F. in verA' rare instances.

Usually the freezing point is only rarely reached here. During the

pa.<?t winter (in05-6) the mercury dropju^l at the city of Zacatecas

to 14° F., and many of the more delicate spineless forms, as well

as the natives, were liadly injured. No pear was killed outright, but

the branches wern frozen down for four or more joints. Tlie.sc rotted

and (lropi>ed off, but the old trunks survived. OpuntUi JinJhrimrrl,

the common species of southern Texas, has been injured very severely

within the memorj- of the present generation. It suffered some injury

102-1
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(luring tlie vvinU'r of 1904-5. Jii tlic vicinity of San Antonio many
of the plants drooped badly after the coldest weather, which re<;is-

lered a temperature of 12° F. The majority of the plants straight-

ened up again, but in many the distal joiiils dr(i|)ped off as the result

of freezing.
THE USE OF PKICKLY PEAK IN MEXICO.

In Mexico the use of the prickly pear is much more varied than in

this country. There the established plantations are guarded from

animal depredations either by rude fences or hedges of some of the

tall columnar species of Cereus or the more spiny opuntias. The
latter are planted thickly in borders around the more nearly spineless

forms, which stock eat readily.

All of the species are fed to stock indiscriminately. Whatever is

available and can be spared is singed and fed to cattle. So far as

observed, the durasnillo (Opuntia leucotiicha) is preferred to all others.

This is due to some extent to its small liber content, Ijut more espe-

cially to its abundant delicate spines, which are singed oS more
readily than those of other species which have fewer spines.

However, the extent of cattle feeding upon tliis kind of food is

not so great in Mexico as one woidd .suppose fi'om the abundance of

the material and the great extent of time during which the practice

has been in vogue. The fact is that the average Mexican peon can not

afford to feed to stock what he him.self can use so profitably in other

ways. The prickly pear is to liim primarily an article of human
food, and its place can not be taken by any other plant.

The young joints as well are eaten by man m Mexico, and the

dried stems and joints are used for fuel. Of course, tliis fuel is

exceedingly poor, but it serves the purpose in that land where tliis

commodity is exceedingly scarce. The feeding of cacti to stock,

therefore, is a secondary consideration. The limbs wliich break

off and such other portions of the orchard material as can be spared

without seriously jeopardizing the tuna crop, together with such

wild forms as are avadable, are fed to cattle. On some of the large

haciendas, especially those devoted to maguey culture, the feeding

of pear to work oxen during the grassless season is a regular practice,

but then only wild forms are used. Over a large part of the Repub-

lic, therefore, although the prickly pears are nnich used for forage,

their principal use is as an article of human food.

THE SPECIES OF CACTI AND THEIR ANALYSES.

In all, 67 species and varieties of cacti are discussed, all of which

have been analyzed chemically, some j-epresented by as liigh as five

sam])les. One hundred and eighty-.seven fodder analyses and -Hi

complete ash analyses have been made. The following brief table

will illustrate the characteristic com])osilioii of representative sam-

I)les, together with an average of all the samples.

loa-i
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A SUCCESSFUL DAIRY FARM."
By L. <-T. DoiMiE, SHeidiJic Ass-ixlanl, Fanii MiiiKigemeiil Iiireiligutioiis.

INTRODUCTION.

In Delaware County, N. Y. . is a farm of 'iOO acres, owned by .Tohn

T. McDonjild and managed by him as a dairy farm. About half of the

land is meadow and half is permanent pasture. A small portion of

the meadow is each year plowed up for other crops—a few acres of

c.oi'n for soiling and a few acres of peas and oats for hay. This farm

lies in the valley of a tributary of the Delaware River and extends up

the hills on either side, so that the tillage land is gentl}' rolling, while

the pasture is comparatively^ steep. The soil is a reddish brown loam,

originally tilled with fragments of shale rock. The dwelling house,

barn, and dairy are located on the highway at a little distance from the

creek, and the mill and tenant houses near the road crossing the creek.

(PI. I, tig. 1.) The water supply is abundant, coming from several

springs nearly 100 feet higher than the Imildings. The shipping point

is 5i miles distant, over an easy road.

The dwelling house of the owner is provided with good plumbing,

is well heated, and is lighted by electricity. The bain contains 12-lr

cow stalls on the main floor and has a manure cellar ))elow. The sec-

ond floor can be driven upon also, and has six horse stalls and a grain

room, while most of the remainder is used as a hay loft. The dairy

building adjoins the barn and is equipped with steam power and the

necessary machinery for butter making. A small mill for sawing and

planing and for grinding grain is run by water power from the brook.

In this building is a small dynamo, also run by water power, which

furnishes light for all the t)uildings, including the cow and horse

stables, the dairy building, and the three small houses for the farm

" This article is one of a series issued by the Bureau of Plant Industry giving the

results of the study of systems of management on successful farms of various types.

The cropping system on the farm here describe<l is unique, in that half the land is in

permanent pasture and hi^lf in nearly permanent meadow. Each year a few acres of

the meadow that seem most to need resetting are broken up, sown to peas and oats

with whidi grasses and clovers are seeded, or planted to corn for soiling, this to be

followed by peas and oats with grasses and clovers. The special lesson to be learned

from this farmer's practice is the method of managing permanent grass land to main-

tain its pi'oduetivity.—W. J. Si'Illman, Aijriculturiit in Churgf of Farm Mat.iujeuient

Juitnlhjdtions.
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luind.s, as well as the owner's residence. There are also a small tool

shed and hay l)arn near the large barn and a tool shed near the mill.

The farm supports about 100 head of milch cows, 25 head of young
stock, fiOO hens, 5 horses, and 3 or 4 hogs. Eight hired men are em-
plo3'ed the 3'ear round. More cows are in milk in winter than in

summer and the extra work in the dairy compensates for the decreased

field work in winter.

The equipment of implements, tools, machinery, etc., is as follows:

Two plows of the swivel type (hillside plows); 2 harrows; 1 manure
spreader; 1 grain drill; 1 (J-foot mower; 2 hay rakes (1 one-horse,

1 two-horse); 1 tedder (on(^ or two horse); 2 wagons, with hay racks

and l)rake; 1 express wagon; 1 set of ice tools; dairy equipment;

saw and grist mill equipment; dj'namo and lights; 1 incubator.

The land is not divided by fences into small lots, but is inclosed

entirely ])y a stone wall, which was I)uilt when clearing the land of

stone, for all the land was formerly as stony as the jjastures now are.

(See PI. I, fig. 2.) Some of the tillage land has been drained with

stone underdrains, and from a good deal of it there has been a great

number of old jjine stmnps puHed out.

THE ROTATION FOLLOWED.

Tlie rotation on tills t'arni, if sucii it may lu- called, is exceedingl}'

simple. Broadly speaking, half the land is in permanent pasture and

half in meadow. Most of the 100 acres of meadow land is in grass

and clover. Each year about 12 to 15 acres of this grass that seem
most to need renewing are broken up. Of this, 2 or 3 acres are

devoted to corn for green feed in late summer, to be followed by peas

and oats the next .spring. The i-(Mnainiiig 10 to 12 acres are sown at

once to peas and oats for hay. In each of these cases grass and clover

are sown with the peas and oats, tht^ land tluis being returned to semi-

permanent meadow. If tilt! seeding fails, it is rejjeated after the peas

and t)ats are cut for hay. This gives a long period during which the

land stays in grass, but owing to the fact that the owner spreads the

manure from more than a hundred head of live stock upon this land,

hauling it at nearly all scsasons of the year, midwinter and haying time

excepted, the fields are kept in such a ])r<)ductive condition as to cut an

average of 2 tons of hay ])ei- acre over I lie cut ire meadow area, includ-

ing the peas and oats.

As .soon as the ground is hard enough to drive over in the spring,

the mamu'e is l)rushed with a hrusii harrow, the. man who drives the

harrow .sowing at the same time a very light application of clover

.seed—so light, in fact, that I l)ushel of red (;loverand 1 bushel of alsike

mixed go over the greater part of the 1()() acres. Or, when manure

is being spread in the spring, some clover seed is a|)plie<l by si)riid<ling

about a cupful on tn|) df the jdiided uniniirc s|)rea(lcr. This plan

lOli— II
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provides for remnviil of the clover and, tlirouj^h tlio af,'ency of the

clover and manure, maintains a better condition of the otlier grasses.

The owner believes also t hat the seedling plants of the clover hold l)etter

tlirough an unfavorable winter in the sod than they would in a newlj-

fitted seed bed. The manure is applied, so far as possilile, with a

spreader.

Oats and peas are seeded at the rate of 2 bushels of oats and 1 of

peas per acre; with these 6 quarts each of timothy and clover per

acre are sown, tiie drill with which the grain is .sown being provided

with a grass-seed attachment. Then if the oats lodge or the season is

unfavorable, so that the grass is killed out, a new application of seed

is made as soon as the oats and peas are cut, and the seed worked in

with a brush harrow. Following this a light coating of manure is put

on with the spreader. If the field should come in full of weeds it would

be replowed before seeding, but in any case the owner's plan is to get

a stand of grass as soon as possible, that lieing his Ijest crop.

HARVESTING THE HAY.

Since hay is the princii»ul crop on thi-; farm, it is worth while to

consider the method employed in putting in the hay and the utiliza-

tion of labor at that work. On the first daj- of hay harvest one man
runs the mower in the forenoon; another man runs the tedder in the

forenoon and the rake in the afternoon. Late in the afternoon one

or more men begin cocking the raked hay.

In the forenoon of the second and later da^'s one man with a team

runs the mower, another the tedder, and four men spread out the hay

cocked the previous afternoon in order that it may dry. In the after-

noons two men and teams haul hay from the field to the barn. The

proprietor works the hay fork on the loaded wagon, two men distrib-

ute the ha}^ in the mow, two pitch hay in the field, one I'akes the hay

cut and tedded in the forenoon, and another cocks the raked hay.

The man last mentioned also finds time to feed the hens in the after-

noon.

One of the hands spends his whole time in the dairy. Another man
is engaged in the dairy in the forenoons for a local dairy company

whose milk is handled in Mr. McDonald's building, while in the after-

noons this man works for Mr. McDonald in tht> hayfields or wherever

needed. Consequently in the forenoons there are eight men besides

tiie proprietor at work, and in the afternoons nine men are working

on the farm.

During forenoons in hay harvest the proprietor spiMuls iiis time

grinding sickles ami in superintending tiie work of his men so as to

keep them all profitably employed.

From ') to ti o'clock in the afternoon most of tlie men are kept

busy milking. Those who handle the work teams, however, have
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their teams to care for, aud, during ha_v harvest, one of these is back

in the tield shortly after 5.30 and both wagons are loaded and drawn
in before G.15 o'clock. The lighter team is hitched to the two-horse

rake at o'clock and rakes until 7.30. The men who milk, after get-

ting their supper go to the tield for a short time to bunch up hay or

load the two wagons. This makes a long day for the men, but this

extra labor is required for only a short time in the bu.sy part of the

haying sea.son; at other seasons the normal day's woi'k ends at ('>

o'clock.

Two days in the week the butter and eggs nuist be delivered to the

station, so instead of both teams going into the tield on these days one

man with the lighter team starts about 7.30 o'clock a. m. for town,

retui'ning before noon. On the da}' that the writer watched operations

closely the other team began drawing hay shortly after S o'clock and

had in two loads by 10.30. Of twelve loads bi'ought in during the

writer's visit, two were weighed. One had 2,-i0() pounds of hay on it,

the other 2,900. It is reasonai)ly certain that the a\.erage was at least

'i,.")!*!) pounds and all were taken oil' an area of not more than .') acres,

most of which had not been plowed for fifteen years. This shows a

yield of approxinuitcly 3 tons to the acre and was made up wholly of

line grasses with clover mi.xed ui,a most excellent (|uality of dairy feed.

The teams which do this work are of good size. One pair of mares

weighs "2,700 pounds, the other pair, hoi'ses. '2,S(>0 pouncN. 'i'lie single

rake was drawn during the afternotm by tiie driving liorse, consider-

ably lighter in weight.

As soon after haying as there is sutticient aftermath to furnish feed

the cows are turned into the meadows, for the permanent pasture is

then getting dry. Any newly seeded piece, however, is previously

given a light coat of matmre, which prevents the cows from grazing it

down, and any other j)iece which would be hurt by grazing is treated

likewise. The cornfield is shut off with a tempoi-ary wii-e fence. Some
maimre is spread occusionally even on the permanent pasture^.

FEED FOR THE COWS AND CALVES.

As soon as the pasture gets dry and insuflicient in the summer, and

before the mowing land can be used, a suitable ((luuitity of hay is fed

to the cows every day, and later on the corn is fed out green. The

roughage for winter feed is entirely of this mixed hay, which contains

a larire proportion of clover. The cows get, when in full milk, s

pounds of grain a day, in two feeds. The grain is mixed, consisting

of I part cotton seed meal, J pai'ts ground corn, '2 parts ground outs,

and I parts wheat bran. Skim milk is fefl to the calves until they

are more than a year old. and th(> surplus at all times is given to the

luilch cows.
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BTJTTEB. PRODUCTION.

The cows freshen during the fall, so that most of tlie t)utter is pro-

duced in the winter; fresh pasture conies on at such a time in the period

of lactation as to prolontr the flow of milk in the spring. The cows

produce on an average a pound of butter each per day for three hun-

dred da3-s in the j'ear—that is, 30,000 pounds of butter from Ion cows

in the course of a year. The butter is sold as soon as made the year

round to regular customers, mainl\- in New York City. The selling

price is 3.5 cents. Mr. McDonald paying the express charges to the

city. By the use of plenty of ha}' and skim milk for the calves as

the\' grow up thej^ are kept in vigorous shape and breed rather earlier

than the average, so that many of the heifers are in milk at two years

of age.
POULTRY PRODUCTION.

Four hundred of the GOO hens kept on the farm are housed in one

long, cheaph' constructed house. This house is divided so that

approximateh' .50 hens are in each inclosure. The other 200 hens for

breeding stock are kept in smaller pens in a separate location.

RESULTS ACHIEVED.

The gross receipts for a year for butter, eggs, and poultry, with

occasionally a small quantity of hay sold, amount to §10,(iOO in round

numbers. The annual expenses for grain are approximately $.3,000;

for labor, another S3,00i>. The debt on this farm in 1875 is said to

have been S8,40o, and to have been entirel}' cleared up in the twelve

years following that date. The hav land has been cleared of stumps

and stones, the buildings improved and added to (the dwelling house,

barn, and dairy now having slate roofs), the mill and electric-light

(>quipment have been put in, and the land rendered vastly more pro-

ductive than it was in ls7o.

The orchard back of the house has been made more productive by
general care, and especially by burying on the up-hill side of an apple

tree any animal which died on the farm.

In spite of the simplicity of its cropping system, this farm lias been

rendered so productive as to provide many of the comforts and con-

veniences usually attributed to city life, and to maintain a large fam-

ily at the same time.
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PLAXNLXG A CROPPING SYSTEM.
By \V. J. Spillmas, Agricutlurifl in Charge of Form Management Itnestigations.

INTRODUCTION.

One of the lines of work undertaken by the Office of Fann Manage-

ment Investigations is the making of working plans for farms. Some
of these plans are more or less general in character, representing sys-

tems adapted to particular t}-pes of farms in defuiite soil and climatic

areas. Others are made for individual farms.

There are two principal reasons why work of tliis kind is under-

taken. In the first place, very few farms have any definite cropping

system, and it is comparatively easy to plan a system that will meet

the requirements of the case and increase the farmer's income. We
are thus able to render material service to a considerable number of

fanners, whose farms in consequence become centers of local interest

and serve as object lessons to the community. In the second place,

the number of farms on which the full possibilities of a given t}-pe of

farming are realized is exceedingly small; so small, in fact, that it is

necessary to increase the number very materially before many impor-

tant problems relating to farm management can be solved.

To illustrate: On the farm of Mr. W. H. Rowe. described in Farm-

ers' Bulletin Xo. 272," the possibilities of a given system of managing

swine with a particular cropping system have been worked out. One
litter of pigs a year is produced. These are pastured on clover in

summer and fed sufficient grain to bring them to a weight of from

100 to 12.5 pounds by the end of the pasture season. In winter they

are fed grain and soy bean hay. The next summer they return to the

clover pasture, while the feeding of gram continues. About the 1st

of August they are sold, weighing from 325 to .3.50 pounds each. This

system utilizes the fidl possibilities of the clover pasture. The extra

hogs during early summer consume the abundant growth of clover

at that season, wlule the smaller number later find just about the

amount of pasture they can utilize. With tliis system the farmer is

able to sell an average of six large hogs a year for each acre in clover

on the farm. This farm is in the North, where winter pasture is not

available. The owner knew just what acreage of each crop to grow,

and he knew approximately the quantity of grain and mill feed he

would need during the year. Tliis is the only mstance thus far found

in which a farm devoted to hog raising had its problems so fully

worked out.

a A Successful Hog and Seed-Com Farm. 1906.
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^^uppose, now, a hog farm is located far enough south to make wnn*

ter pasture avaihihle, and that it is desired to produce 200-pound liogs.

Fall litters of pigs may be given pasture and grain during winter and
early summer, the gram beuig so apportioned as to cause the hogs to

reach the desired weight, say, by the 1st of July. Spring littei-s may
be given ]>astiire and grain till autunm, and then penned and forced

rapidh* to a weight of 200 pounds. In such a system, on a farm of a

given size, what acreage of winter pasture and of sunnner pastme
should be provided I \M\at pastiu-e crops shoidd be used I How
much grain siioidd be fed '. These are questions that can only be

answered by experience. We are able to make estimates that will

serve as approximate an.swei"s, but the experience of a considerable

mnuber of farms is necessary before these estimates can be relied on.

There are siniilar questions that need to be worked out in connec-

tion with nearly everj' type of farming for ever}' section of tiie United

States. One of the most important reasons why detailed jilans are

drawn in tliis office for individual farms is, therefore, to enable us to

find valuable material for the studj' of the possibilities of the various

t}-]3es oi farming. Among a large number of plans furnished,.some
will result in the development of farms to their full possibilities.

Ever}' such farm is an object lesson of great value. A large number
of .such farms would furnish data for generalizations of inestimable

value.

The number of distinct types of fanning is large, and most farms

combme two or more of these types. Even farms of exactly the same

type—as, for instance, daily faims that giow only roughage and buy

all the concentrates—may and do have widely different cropping sys-

tems. This is tnie even on contiguous farms of the same type. This

field of research is therefore a wide one. It relates in a most vital

way to the development of the agricultural resources of the countiy.

If properly pursued it can not fail to result in the accumulation of a

vast number of important facts and princij)les which can be j)ut into

pedagogical form and thus become an important subject of instruc-

tion in schools.

In attempting to plan a cropping system to fit exactly the needs

of a farm, the ()l)jection may l)i' raised that this is impossible because

of the great .seasonal variation in yields. Tliis objection overlooks

the fact that every farmer in the United States is actually comp(>lleil

to nnike such plans every year, whether they are feasil)le or not.

Tlu're can be no two answers to the question whether we .shall attt>mpt

to aid the farmer in this the most important work he has to do. If

agricultural science is of any value at all it must aid the farmer in

I)ianning his work. With sufficient study, the ordinary fluctuations

in yields beconu- known (juantities, antl allowances can be made for

them. When a farm is heavily stocked, it will occasionally occur
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that, food will run sliort. In such cases the only rosoiirce is to buy,

unless the farmer is willing to dispense with a portion of his stock.

It should be remembered that when a farmer is buying feed he is also

buying fertility. One of the most successful farmers in this country
saj's: "I usually keep enough stock to eat all I raise, and I usually

take the chance of keeping a little more; for it does the farm no harm
to buy a little feed if it is needed."

FARM SELECTED TO ILLUSTRATE THE METHODS USED IN
PLANNING A CROPPING SYSTEM.

The plan selected to illustrate the methods used in arranging a

cropping system to fit definite conditions is one recently drawn fur

a farm in northern Illinois. The man-
ager had already determined approxi-

mately the possibilities of this farm

under the particular tA'pe of farming

he desired to follow . The number of

conditions to be met was imusually

large. Figure 1 shows the arrange-

ment of the farm as it was presented

to us. It will be seen that the arable

land aggi'ogates 103 acres. This is all

good land, sloping in a fairly iuiift)rm

manner to the south and west, suffi-

ciejitly for drainage purposes. It was
desired to keep about 25 cows, 5 to 1.5

head of horses (some of these to be kept

for city owners), 50 to 60 hogs, and 100

hens. It was desired that a farmstead

be reserved iii the northwest corner of

the arable portion.

It was preferred that all the stock

slioidd be provided with pasture. At
the outset it was plain that ordinary

permanent pastures for aU this stock

would occupy too much land. It was
therefore decided to provide more pro-

ductive tomporarj' pastures. The con-

dition of the land justified the assump-
tion of the following yields : Silage, 9

tons; hay, 2 tons; .soiling corn, 7 tons.

It was assumed that by feeding 5

pounds of hay or 20 pounds of soil-

ing corn per head daily, the pasture could be made to carry 1 cow
per acre.

102—III
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Fig. 1—riim of furm us submittwi by the

manager for the recommendation of a
suitable cropping system.
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In order to ascertain the quantity of feed required annuall}', the

followiugr system of feeding: was assumed:

Cows.

May 10-October 10.—One acre of pasture per head. (This pasture will be second-

year timothy and clover meadow.)

May 10-August 10.—Five pounds of hay, with pasture.

August 10-October 10.—Twenty pounds daily of soiling corn or silage with pasture.

October 10-May 10.—The average ration for dry and other cows is silage. -10 pounds;

hav. 10 pounds; grain, 4 pounds.
Bulls.

May 10-August 10.—Silage. 25 pounds; hay. 15 pounds: grain. 4 pounds.

August 10-October 10.—Soiling crops, 25 pounds; hay, 15 pounds; grain, 4 pounds.

October 10-May 10.—Silage, 30 pounds; hay, 18 pounds; grain, 4 pounds.

Yiarliiujs.

May 1-October 1.—Pasture, with 5 pounds of hay daily.

October 1-31.—Pasture, with 25 pounds of rape daily.

November 1-30.—Hay, 12 pounds, and rape. 30 pounds, daily.

December 1-April 30.—Hay, 10 pounds, and silage, 25 pounds, daily.

Caltcs.

First four months, an average of 15 pounds of milk, 5 pounds of hay, and 1 pound of

grain daily. (This is a liberal allowance.) Five months, pasture, with 5 pounds of

hay daily. One month, pasture, with 10 pounds of rape daily. Two months, hay, 9

pounds, and silage, 15 pounds,.daily.
Horses.

An average of 18 pounds of hay and G pounds of grain daily throughout the year.

This is an overestimate, since some of the horses will l>e at piisluro part of the time, but

the number of horses in winter will exceed tlie number in summer. Besides, it is well

to have a resen-e of feed in case of short crops.

Jhijs.

The system of feeding hogs was a.ssumed to be that used on the farm described in

Farmers' Bulletin No. 272, already referred to. These two farms are in the same sec-

tion and on soil of the same type. The Kowe system wa-s al.«o usi-d, because it is the

:.nly one for which accurate data are at hand and which is adapted to the section in

questi(m.

The followiiifi table jrives tlie number of stock and tiie quantity of

each kind of food required, together with tlic yields per acre and the

number of acres of each class of crops:

Number ot live atook.
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From the preceding table it is seen that the following acreages are

required: Corn, 14.6 + 2.43 = 17.03; hay, 45; pasttire, 40; and rape,

0.52; a total of 102.55 acres. The problem now is to arrange these

acreages into stilt able rotations.

The fact that the cows need 25 acres of pasture suggests one rota-

tion on fields of 25 acres each. A part of one of these fields may also

furnish pasture for the horses. The further fact that the hogs require

5 acres of clover pasture suggests another rotation on 5-acre fields.

Since the necessary acreage is practically the whole of the arable land

it will be necessary to double-croj) a few acres in order to secure space

for the farmstead. No estimate of pasture for yoimg stock is included

in the table. Since it is desirable to keep about half as many of these

as there are mature cows, in order to maintain a high degree of effi-

ciency in the herd, it happens that the tract of 11.77 acres of woodland

pasture north of the road just about suffices for the j'oung stock.

THE ROTATIONS ADOPTED.

A careful consideration of the conditions specified and of the many
different possible rotations led to the adoption of one tliree-j'ear rota-

tion as follows: First year, 7 acres of com and 18 acres of peas and

oats; second year, timothy and clover; third year, timothy and

clover.

This rotation requires that timothy and clover be sown in the 7

acres of corn at the last cultivation, a common practice in New
England and a successful practice on several farms in Iowa, Missouri,

and other Western States. Timothy and clover are also to be sowti

either with the peas and oats, or immediately after the latter are

harvested for hay. The third year of this rotation furnishes the

necessarj" pasture for the cows; the second j'ear furnishes the required

10 acres of pasture for the horses and 15 acres for hay. This \vi\\

require a temporary' fence, which, however, is entirely feasible.

In case the seeding of grass fails, rj'e may be sown after the corn in

the fall, to be followed by soy beans for hay the next summer. If

the seeding of grass after the peas and oats fails, winter wheat should

be sowTi on the land needed for horse pasture. This will furnish good

pasture tlu-oughout the summer, as the wheat will not stool until late

in the fall or early the next spring. The remainder of the pea and

oat land may very properly be planted to sorghum for ha}'. The
next year the whole 25 acres may be sown m winter wheat in the

spring, to be used by the cows for pasture during the summer.

To secure the 5 acres of clover for the hogs, m a rotation in which

the remaining crops are usefid, the following three-year rotation was

arranged: First year, com, in which clover is sown at the last culti-

vation; second year, clover; third year, peas and oats for hay, fol-

lowed by rape sown in midsummer.
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Jt 77arm

This rotation permits more rape to be growii than is strictly needed,

but the extra quantity can be utihzed by the pigs and calves.

If the seeding of clover in the corn fails, sow winter wheat in half

of it in the autumn. Pasture this wheat down the next spring, and
follow it by sorghum for hog pasture, turning the hogs in on the

sorghum when it is about IS inches liigh. The other half of the land

should be planted to winter wheat in

the spring. This will furnish good
p<^sture for hogs throughout the

summer.

)
J' 11arm Tlicse two rotatious occupv 90 acres

\ of land, and furnish 12 acres of corn,

3S acres of hay, 5 acres of rape, and

all the pasture needed. There are

st ill needed h acres of corn and 7 acres

i)f hay. Reserving 3 acres for the

farmstead, 10 acres on which to grow

these crops are left. The evident solu-

tion of this problem lies in a two-field

rotation of corn, 5 acres, followed by

a double crop of hay the next year.

Fortunately, the farm described in

Farmers' Bulletin No. 272 has shown

that soy beans are not only an excellent

hay crop m that section, bvit that they

may be planted as late as the last week

in June. This fact suggests rye as a

winter hay crop. Only 2 acres of this

iu»ed be u.sed for hay, since only 7

acres of hay are needed and the soy

beans furnish .5 acres. The remaming

3 acres of rye will be convenient for

bedding. Accordingly, the following

two-year rotation was laid out for two

.")-acre fields: First year, com, followed

by fall-sown rA-e; second year, rj'e,

followed by soy beans.

It now remains to fit the.se three rotations into the arable lnn<i.

Figun> 2 shows the final result. This arrangement permits a single

road to reach everA* field on the farm. The peculiar outline of the

fiirm iiuikcs this road rather long, but it would be hard to avoid this

-liglit (iifliculty.

Fields (i, II. and I, figure 2. are to be devoted to (he tiiree-ycar rota-

tion consisting of 7 acres of corn and 18 acres of peas and oats the first

Fig. 2.— Final arrangempnt ol tlic sovcral

fieldt*. showing the cropping systom

iw^ommondt'd.
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year, followed by timothy and clover left down two j'ears. The otlier

three-year rotation on .5-acre fields may be run on any tliree of the

fields B, C, D, E, and F, with the two-year rotation on the remaining

two. The farmstead occupies the 3 acres in subdivision A. This

gives room for a tenant house, barn, chicken hou.se, and a small

garden.

On receiving the above plans, the manager of this farm WTote: "I
have carefully read your suggestions as to the field arrangements of

the farm and the plan of operation. I do not see why I can not carry

out every suggestion to the letter."

The results of the operation of this plan will be carefully studied

by this office. It will be seen that some features of the plan are some-

what experimental, at least for that locality. Other features are

based on successful practice on near-by farms.

ARRANGEMENT OF CROPPING SYSTEMS FOR FARMS.

It is hoped that ultimately it will be possible by the study of farm

practice on the best farms to arrange rotations in all parts of the

country based entirely on succe.s.sful local practice. '\^liile this office

can not undertake to furnish detailed plans for an indefinite number
of individual farms, at the same time we desire the opportunity to do

a considerable amount of this work, in order that we may test the

possibilities of certain types of farming and enlarge the number of

highly successful farms, so that we may have more material for the

study of farm management. Lltimately it is hoped to formulate

generalized plans for farms of various types in all sections of the coun-

try, and to make these plans available in our publications.
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THEAPPLICATIOX OF VEGETAini: PROPAGATION
TO LEGUMINOUS FORAGE PLANTS."

By J. M. Wkstiiate, Assistant Agrontotogist in Charge of Alfalfa and Clorer Introduc-

tion, Forage Crop Imestigalions, and George W. Oliver, Plant Propagator, Seed and
Plant Introduction Inrestigationx.

INTBODTJCTION.

The prartical dilliciilties wliicli have presented themselves in

connection with the development of improved strams of perennial

forage plants have been such as to retard the progress of the work.

The necessity for isolation to prevent promiscuous pollination and

the time required to secure anj' considerable quantity of seed have
together served to handicap seriously the work pf developing new
strains of forage plants, especially the perennial legumes. The
method of propagating forage plants hj means of cuttings herein

described has been worked out cliiefly in connection with MeMcago
sativa and Trifolium pratense, but preliminary^ experiments indicate

that it may be quite as successftdly adapted to all dicotyledonous

forage plants. Among the species wliich have been successfully pro-

pagated in this manner maj' be mentioned Meduagn sativa, Melilotus

officinalis, M. alba, Trifolium pratense, and T. repens. ^j using

the offsets or umovations the method is also applicable to grasses.

A number of problems in connection with the self-sterilitj' of the

different species in question demand further attention. It is hoped

that the method here suggested will stimulate the work of developing

varieties of forage crops throughout the countr}-.

a In the summer of 1903 a plot of Peruvian alfalfa (S. P. I. No. 9303) in the grass

garflen of the Department of Agriculture proved resistant to the leaf-spot disease

(Pseudopeziza medicaginis). which nearly ruined the check plot of ordinary alfalfa.

Although this strain is nonhardy and ordinarily winterkills except in the southern

portions of the United States, there were two plants which survived the severe winter

of 1903-1 in Wa.shington, D. C. These points, together with the hairiness, leatiness,

and vigorous growth of this variety, brought it to the attention of those interested

in breeding alfalfa. These plants were placed in large pot.s and moved to the green-

house to be utilized in the hybridization work inaugurated by Dr. B. T. Galloway.

Later on Doctor Galloway conceived the idea of raising a large number of plants of

these two individuals vcgetatively, in order to produce a large quantity of seeds the

same season. This was successfully accomplished l)y the method here described.

Th(? adaptation of this method to the breeding of forage crops, especially the legumes.

ha.s proved so promising that it is deemeil advisable to publi.<h the results ob-

tained.—C. V. Piper, Ayrustologisl in Charge of Forage Crop Investigations.
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DESCKIPTION OF THE METHOD EMPLOYED IN THE VEGETATIVE
PROPAGATION OF LEGTIMINOUS PLANTS.

The method, as here described, appHes .-specifically to alfalfa.

Slight modifications may be necessary in case of its application to

other species.

The cuttmgs .should be made about tlu'ee inches in length, prefer-

ably from the upper portion of reasonably matured stems. Plants

grown outside the greenliouse produce the best cuttings, but in case

the stock plants are not near at hand it is generally advisable to

transplant them to the greenhouse, cutting the stems back close to

the ground. Such plants will give an abimdance of good material

for cuttings «"ithin two weeks. It is practicable, when the cutting

material is limited in quantity, to utilize also the middle and lower

portions of the stem. In any case, two or three nodes should be

included in each cutting, the lower being near the base to facilitate

rooting. It is possible to secure a second set of cuttings from the

original ones when they have grown to twice their original height,

usually about three weeks after potting. The upper cuttings of the

original stem are best adapted to tliis second series of cuttings, as

the terminal growth is not interrupted. (PI. I, fig. 1.)

The slips should be inserted m sand (PI. I, fig. 2) and when the

largest roots are three-fourths of an inch in length they should be

transferred to 2-mch pots, and later on to 3-inch pots. (PI. II, fig. 1.)

The size which the plants can attain in such pots without becoming

pot-bound will permit them to be transplanted to the permanent

nurserA' rows, if the season be .suitable, or to an outside cold frame

(PI. II, fig. 2), to remain dormant till spring, in case the cuttings are

made during the winter. Greenhouse facilities are desirable, though

not essential. It is possible with .30 square feet of greenhouse space

and 90 square feet of cold frames to secure, during a single winter,

1,000 plants from an alfalfa plant of average size. In the northern

portions of the United States the conditions of the weather may be

too .severe to permit of transfer to outside cold frames. In the .south-

ern portion of the country cold frame protection may not be neces-

sary, but .some means should be adopted to protect the plants from

other .sources of danger until they can be permanently transplanted.

The efficiency of the method is shown by the fact that at least

95 per cent of alfalfa cuttings become well rooted in the pots. The
newly potted cuttings should be watered sparingly and .shaded from

direct sunlight for the first two days. Where it has been necessary

to transfer the plants to cold frames at Washington, D. C, in mid-

winter, the livss has been as high as 10 per cent, owing to the sudden

change of temperature. Cloth protection is recommended, as the

plants, having been grown in the greenhouse, arc likely to be tender.
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Fig. 1.—Cuttings of Peruvian Alfalfa Before and After Rooting.

jted in Sand in Greenhouse.
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Fig. 1,—Potted Cuttings of Peruvian Alfalfa in Greenhouse.

FiQ. 2.— Potted Cuttings of Peruvian Alfalfa in Gold Frames.
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No losses resulted on one occasion in the transfer of 1,800 plants to

the permanent nursery rows 5 miles distant. The tops were; cut

back to (3 inches in height before being removed from the pots in

the cold frames. (See PI. Ill, figs. 1 and 2.)

APPLICATION OF THE METHOD TO PRACTICAL PLANT-BREEDING
PROBLEMS.

In comiection with establishing new varieties of such leguminous

forage plants as alfalfa and clover it is sometimes desirable to start

with a strain from a single individual, or at best from a limited

number of individuals. This is the case where an especially prom-

ising form is coniiiied to so few plants that the problem of increasing

the stock for further tests and possible introduction is a serious one.

In work of this kind many difficulties have heretofore been encoun-

tered. The seed selected from a promising set of individuals in an

ordinary nursery or testing plot may have as its male parents plants

of all of the strains in the series imder test, a circumstance which

works agamst the fixing of the stram along the desh-ed lines.

This promiscuous parentage can usually be avoided only by keep-

ing the remainder of the plants clipped to prevent flowermg. This

is not practicable in case other strains are being developed at the

same time. Wliile it is po.s.sible to isolate several hundred plants so

that the danger of outside pollination is for the most part eliminated,

yet with a few plants this is much less satisfactory, .as there is not

the protection of mnnbers which a considerable area of plants of one

strain gives. The several hundred plants which can readily be ])ro-

duced from the selected mdividuals during the whitei- can be isolated

by transfer to a considerable distance from other plants of the same

or closely related species. It is possible that a considerable area

could be practically -isolated by lateral screens to confine the fer-

tilizmg insects temporarily to the plants in question. Under these

conditions the presence of great numbers will make it probable that

the bulk of the seed secured will have the selected individuals for

its male parents.

The quantity of seed procurable fi-om a few plants is usually so

small that several seasons are requned to obtain sufficient stock for

even the preliminary tests of the new strain under field conditions.

But by using cuttings it is quite practicable to produce in the green-

house as many plants from one individual during the fu'st winter as

would be expected in at least two years from seed. Therefore this

method results hi a considerable shortenijig of the time required to

get the seed of any one selected strain hi sufficient quantities for

field tests.

In practical selection work where strauis resistant to cold, drought,

or disease are being developed, natui'al selection will weed out the
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luulesirable plants. Iii these cases the method suggested by Haj's "

is most practicable. In case, however, the selections are being

made along different Imes, as for yield, leaflncss, or composition,

there can be no natural elimination of the undesirable individuals.

Ailificial elimination in many cases is tedious, as, for instance, when
selection for composition is in progress. The methovl here described

will enable frxcd strains to be secured in a much shorter time than
where the seed is influenced b^' pollen from inferior individuals.

In cases where there is at hand but a single individual of a given

strain its possible destruction bj' accident may be guarded against

l>y increasing the stock, as here suggested. If the preliminary tests

show it to be of probable value, the question of seed production can

then be considered.

The transplantmg of matured alfalfa plants is difficult, owing to

their great root development. It is nmch more expedient to make
cuttings to the requu-ed number and transplant these to the desired

location.

In experimental tests, such as fertilizer pot trials with single plants,

it is well known that the individual variations of the different plants

utilized is a varying factor, for which it is difficult to make correc-

tions. This factor is [)ractically eliminated where the ])lants under

test are produced by cuttings from, a single individual. It is sug-

gested that in fertilizer tests, for instance, where i)ots or even small

plots are used, the experiments can be rendered less lial)le to error

by utilizing freshly rooted cuttings of a single indiviiiual for the

entire series of experiments.

In view of the bearing which the seH'-fertiiity of a given sj^ecies

has upon the application of the method to starting a strain from a

single individual, a list of self-sterile and self-fertile plants is here

given. This list is from Kirchner,'' based in part ujjou his own work
and, in part, upon that of others. Those plants listed as self-sterile

failed to set seed when the inflorescence was bagged, while the self-

fertile species jiroduced seed when similarly covered.

Self-strrilc.— IMedicago sativa, M. falcat.a, Trifolium i)ratense, T.

hybridum, Vicia cracca, V. angustifolia, V. villo.sa.

Helf-feHile.—Melilotus alba, Medicago carstiensis, M. denticulafa,

Trifoiinm repeiis (slightly), T. incarnatum (slightly), Ornithopus

satis'iis, Cicer arietintnn, Vicia sativa, V. fabn. Lens esculenta,

Lathyrns sativus, L. tingitanus, Pisuni sativum. Glycine hispida,

I'lia.seolus vulgaris, Vigna siiuMisis.

" llayH, \V. M. A Method of lircfdiiig a Hardy Alfulfa. .Viiu'rican l!ri'cder»'

Aiwicialion, vol. 1, 1905.

1) Kircliiicr, Q. Ui-l)er die Wiikung dcr Sell)8ll)e.Hliiul)iing l)ei den Piiiiilioiiaccen.

Naturw. Zeitsehrift fUr Land and For.slwiithschaft, parts 1, 2, and 3, 1906, Digest

in Bot. Centralbl., Vol. XCVIII, No. 18, p. 449, 1905.
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The behavior of any species under continued inbreeding will deter-

mine the minimum number of plants which can be utilized as the

foundation stock for a given strain. It is, of course, impossible to

start with a single individual in case it Ls absolutely sterile to its own
pollen. It may be, however, that the differentiation incident to vege-

tative propagation permits the use of pollen of plants derived from the

same individual. If this last condition does not obtain, the employ-

ment of at least two individuals is essential. These should, of course,

be as nearly identical as possible with regard to the desired character-

istics.

The legumes are variable in respect to self-pollination, and unfortu-

nately there still remains a great deal of work to be done in this direc-

tion, as many of the early experiments were not performed under as

rigid conditions as might be wished. It is probable that many flowers

failing to set seed when bagged fail not because ihey are sterile to

their own pollen, but because of abnormal conditions incident to the

bagging. A series of experiments is in progress to determine whether

a number of the species of legumes usually regarded as self-sterile are

not to a certain extent self-fertile, at least to pollen from other por-

tions of the same plant or from another plant produced from a cutting

from the same individual.
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THE CONTROL OF TEXAS ROOT-ROT OF COTTON:
By C. L. Shear, Pdlliokiijist, ami < Iucjhck F. Mii.ks, Srinitijir Asxislanl in htdiulorii/.

INTRODUCTION.

Root-rot, or the so-called clyini;'' of cotton, is each year becoming
a more and more serious enemy of the cotton grower in Texas and
other parts of the Southwest. It has not yet been found east of Texas,

but it is likely to spread gradually eastward. The extent of its dam-
age to the cotton crop during the past season (1906) was apparently

greater than ever before. It has been estimated that the total loss

caused by this disease in Texas last year was about $3,000,000. Dur-
ing seasons favorable to the development of the parasite it increases

its area of destruction quite rapidly. Some cotton planters have
expressed the opinion that this disease is at present a more serious

menace to the cotton crop of Texas than the boll weevil.

Root-rot is not restricted to cotton, but attacks a large number of

other cultivated and wilil plants.

CAUSE OF ROOT-ROT.

The disease has been attributed l)y i)lanters to a variety of causes.

Our investigations have shown, however, that it is primarily due to a

fimgous parasite which lives and spreads in the soil. This fimgus is

known as a species of Ozonium and is most prevalent and injurious in

the Houston clay or black waxy soils of the Southwest. Under favor-

able conditions of temi)erature and moisture, the fungus attacks the

roots of the cotton plants, destroying the rootlets and external surface

of the roots and also invading the fibro-vascular system, thus causing

the plants to suddenly wilt and die. This organism grows best where
the aeration of the soil is poorest. The disease may be easily recog-

nized by the sudden wilting and dying of the plants and the ])resence

on the roots of dirty yellowish strands or a thm Aveft of the fungous

fdarnents.

oThe results of the field experiments conducted by Doctor Shear and Mr. Jliles

last season (1906) were so promising that it is deemed desirable to present them to

cotton growers at once. Further time will be required to conipK>te the investigations

and demonstrate more exactly the value of the method recommended.—B. T. Gallo-

way, Pathologisl and Physiologist, and Chief of Bureau.
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EFFORTS TO CONTROL THE DISEASE.

Our investigation of this disease, incliuling tlie tests of possible

methods of prevention or control, is not yet complete. A consider-

able variety of tests has been made in the application of various

fungicides and other chemicals and fertilizers to the soil, and attempts

have also been made to secure by selection a race or variety of cotton

that might be immime or show some degree of resistance to the dis-

ease. Neither of these lines of investigation has yet given promise of

success.
ROTATION OF CROPS.

It is generalh" knowni to planters familiar with root-rot that it does

not affect grasses and grains, and when such crops are grown uj>on

infected land for a few jears the succeeding cotton crop is not likely

to suffer so badly. The beneficial results from such rotations alone

are, however, not always uniform or satisfactory.

AERATION OF THE SOIL BY DEEP PLOWING.

Field and laboratory investigations, coupled with tlie ex]>erience

of practical growers, have leil tiie writers to conclude that lack of

proper aeration of tiie soil is one of the most important factors favor-

ing the devclopuient of the root-rot fungus. Deejier j>lowing than

that usually practiced in oniinary cultivation methods improves the

aeration of the soil and was therefore tried.

Three series of experiments were conducted, consisting of (I) deej)

fall [ilowing, the land being plowed to a depth of 7 to inches on

Deceml)er 7 and S, 100.'), (2) deep spring ])lowing, and (3) spring

subsoiling.

DKKr FALL I'LOWIN*;.

The experiment in deep fail plowing was carried on near Luling,

Tex. .\n area was .selected wliere the cotton was nearly all killed

by the root-rot during tlie previous season. Three acres of tiiis field

were plowed 7 to 9 inches deep; the renuiinder was given the ordimiry

pre])aration and cultivation, being simply bedtled up witli a "middle

buster" in the spring. The ct)ttt>n on both plats was planted at

the same time and treated in the same manner (luring tiie sea.son.

On October 2."), lOOfi, by an actual count of tii(> plants in 15 rows of

eacli J>lat, rej)res<'nting the average condition, only 12 per cent of

the plants on the dee|)-|)l(>wed plat were foumi to be dead, wiiile on

the ciieck ])lat adjoining, whicli had received ordinary preparation,

96 ])er cent of the plants hud been killed by the disease.
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DEEP SPRING PLOWING AND SUBSOn.ING.

The results of the deep spring plowing and subsoiling were not so

satisfactory', though there was a very noticeable benefit from this

treatment. The plants on the subsoiled land showed much less rot

than those on the land which was plowed deep. The cotton was
noticeablj' larger and more productive on all the treated plats, and
especiallj- on that wliich was subsoiled.

The accompanying illustration of our experimental plat at Petty,

Tex., from a photograph taken October 19, 1906, sliows on the left

root-rot-infected land treated by spring subsoiling and on the right

Fig. 3.—Cotton fii-M badly inf.'st.^d with the root-rot. showing the result ol spring subsoilini;. Tlie

pUit at the left, subsoiled, shows the eotton mostly alive, and the plat on the right, pix'pa red in the

ordinary way, shows the cotton nearly all dead.

the check plat which received ordinarj'^ preparation. The contrast

was not so great, however, througliout the whole area. It was
impossible to obtain satisfactory photographs of the plats treated

by deep fall plowing, as the leaf worm had destroyed the foliage.

TREATMENT RECOMMENDED.

The benefit derived from deep fall jjluwing is so remarkable that

it seems desirable to call the attention of cotton growers to this

method of controlling the root-rot. The deep fall plowing should

102-V



42 MISCELLANEOUS PAPERS.

be combined with rotation of crops, using, for two or tliree years

previous to planting cotton on the land, some of the grasses or grains

'best adapted to the requirements of the particular locality. This

course has proved most practicable and successful in combating this

disease.

In order to attain success by this method the plowing must be

yery thoroughly done and at the proper time. Good results can

not be secured unless the land is plowed to a depth of at least 7

inches, and 9 inches would be still better. This work cannot be

done with the small plows in general use by cotton planters. A
good disk plow or a 12 to 14 inch plow of the ordinary form must
be used. In the experiments of the writers the plowing was done

early in December. We believe it would be better to do it in

November, as the soil would have a greater opportunity to become

aerated; but if it is impossible to do the plo\\ing in the fall it

should be done during the winter or early spring.

102—
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THl: HISTORY OF THE COWPHA AXD ITS IXTRO-

DUCTIO.X INTO AMERICA."

By W. F. Wight, AmMnnt Bntnnlit, Tajonmnir Iinexliijntuyius.

INTRODUCTION.

The purpose of this paper '' is to give a brief histoi'y of the intro-

duction of the plant known as the cowpe.a [Vigna unguiculata) into

America, to establisli as nearly as possible the time at which it was

introduced, and to ascertain the region to which it is native.

"Altboufjh the cowpea is the chief leguminous orop of tlie southern United

States, the most diverse and often erroneous ideas prevail in regard to its geo-

graphif origin and the time and means of its introduction into American agri-

culture. It has been maintained by some, for example, that it is a native of

tropical America : by others, that it was brought from Africa by the negro

slaves, and by still others that it was introduced by the T'nited States Depart-

ment of Agriculture.

Hecause of the bearing of the question on certain introduction and breeding

e.\periments with cowpeas, Mr. A. .T. Pieters. then in charge of the seed intro-

d\iction and distribution work of the Department, started an inquiry into the

subject, intrusting the work to Mrs. K. S. Bort, who made extensive extruc-ts

from the literature of cultivated plants. So many questions arose, however,

requiring the consideration of a botanist trained in tlie critical discrimination

of plants and with a wide knowledg(> of botanical literature, tliat Mr. W. F.

Wight was assigned to the task. lie has made a thorough investigation of the

history of the cowpea, and in the accompanying paper has brought forward

I)roofs of the principal points in that history, namely, that the cowpea is a

native of the Afghanistan region; that it was introduced into the West Indies

over two hundred years ago, and that it subsequently was brought to the .Vmer-

iean mainland, gradually extending northward until, about 1707. it reached the

latitude of the Potomac and attracted the attention of such a kwn agriculturist

as Washington himself.

—

Fkedekkk V. Coville. liotanist in Charge of Taxonomic

Invcutigations.

iiThe author wishes to acknowledge his indebtedness to Mr. Frederick V.

Coville for Latin and (Jreek translations and for many suggestions: to the

Chinese Legation for translation from tlie Chinese; to Mr. S. Stefansson. of

the Library of Congress, for translation of Arabic ; and to Mr. C. M. Mausfleld,

of the Bureau of Plant Industry, for photographs.
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The conclusions which have been drawn are, briefly, that it was
introduced into the West Indies during the hitter half of the seven-

teenth century and probably reached the mainland during the first

half of the eighteenth century; that it is a native of India and the

region northwestward to the southern part of the trans-Caspian

district; that its cultivation in that region is of ancient date; that

its cultivation extended to China at a very early period; that it was
known in Arabia and Asia Minor as early as the beginning of the

Christian era, and was cultivated in at least one of the countries of

southern Europe at about the same time, but that its introduction into

central Europe was of much later date and entirely indej^endent of

its introduction into southern Europe.

The nativity of several economic plants that have been in cultiva-

tion for a very long period is extremely difficult of determination.

This difficultj' is especially great in the case of the cowpea {Vigna

ungukuJata), because of its similarity to some other leguminous

plants likewise in cultivation for several centuries, and the vague

Avay in which these plants Mere described or alluded to by early

authors.

It is evident from the statements of these authors that more than

one bean-like plant was in cultivation in southern Europe before the

discovery of America. It may be inferred also that at least one of

these plants bore a close resemblance to the common or kidney bean "

(P/iaseoliis riilgaris), since this species was introduced into Europe

without apparently receiving the attention that a plant more unlike

an}' known to them would have attracted. The statements regard-

ing the origin of maize, for instance, are much more definite than

those concerning the species of beans. Many of the botanical authors

who wrote during the century following the discovery of America

and the introduction of American species into Europe, like their

predecessors, sought to identify the beans cultivated at the time they

wrote with the bean-like plants described by Thcophrastus and Dios-

corides. This tendency is doubtless at least partly responsible for

their failure to distinguish clearly the species then cultivated. De

Candolle, in the " Origin of Cultivated Plants," while doubting the

identity of Phaseolns rulgaris with any of the plants known to the

ancients, after discussing the origin of the words applied to P. rid-

garis in several European languages, says (p. 339) :
" Nevertheless,

In tills paper the expression " the common bean " Is not use<l to de.slgnate

any piirtlculiir one of the niiuiy Knrtlen varieties of l'htiscotii.i riilmirlx. hut Is

app1l<Kl to nil the forms of the species. The term "kidney henn " Is used by

the ICnRllsh and " haricot beau" by the French lu the same sense.
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llic ilolirhns of Thoophrastus has Imh'U ilefinitelj- rcfprrod [by oilier

authors] to tlip Hcdvlct runner YFhaseolus (oce'incun {P. multiforus

Lam. )J, ami tliP fasiohix to the dwarf haricot [Phaseolus rulr/aris]

of our gardens * * - j p^jj only say it may be so." A<jain

(p. 347) : ^'Lnhiiiii in Dioscorides is tlio fruit of Ph. rulfjai^m, at least

in the opinion of rommentators."

I)e Candolle. however, apparently did not examine very carefully

the evidence of the Amei-ican origin of these plants. The early

accounts of discovery in America contain references to leguminous

l)lants which iiidicate iluit they were extensively used by the natives

of the New AA^oi'ld.

Hariot, 1588, "A Brief and True Report of the Xew Found Land
of Virginia," mentions two kinds: One, '' Okindgier, called by us

Beanes^ because in greatness and partly in shape they are like to

Beanes in England ; saving that they are flatter, of more divers

coloui-s, and some pide. The leafe also of the stemme is much difi'er-

ent." The other plant, " Wickonzowr, called by us Pease, in respect

of the beanes for distinction sake, because they are much less; al-

though in form they little diil'er: but in goodness of taste much, and
are far better than our English jjeaze." Captain John Smith, 1()12

(Workes, 02), writes: "They plant also pease they cal Assentamens,

which are the same they cal in Italye, Fagioli. Their Beanes are the

same the Turkes cal Garnanses, but these the)' much esteeme for

dainties."' « The same author, 1616 (Works, 207), in a description of

New England, mentions " beans and pease " among the " hearbes and
fiiiits," but gives no descriptions. JosseWn, 1675 (Voyages, 73-74),

ilistinguished four kinds of beans or peas, " French beans; or, rather

American beans. The herbalists call them kidney-beans, from their

shape and effects; for they strengthen the kidneys. The}- are varie-

gated nmch—some bigger, a great deal, than others; some white,

black, red, yellow. l)hie, spotted; besides your Boniris, and Cala-

rances, and the kidney-bean that is proper to Eonoake. But these

ai'e brought into the country: the others are natural to the climate."

Lawson, 1714 (History of Carolina, 130, 131), mentions several kinds

of " pulse " as '• bushel bean,"' " Indian rounceval, or miraculous peas,"

" Itonavis," " calavancies," and " nanticokes."' He also says " the

kidney lieans were here before the English came, being very plentiful

in the Indian corn fields."" Brickell. 1737 (Natural History of North

" Gray and Trumbull. 188."?, American .Tournal of Scienoe, 2() : i:^2. think these

names are (-onfounded. " Garvaiirc was the French name of the Chick Pea
(VUvr arietiniim), the Spanish (jarhanzo; and it is not in-oliahle that the

'Turks' gave this name to any kind of beans: while faiiiiioli was the Italian

equivalent of Latin /ihascolu Strachy's A'irginian vocabulary gives nxscntamcns

(and otassentamens) for 'pease,' and pcccatoas, pekctawcs, for "beans."'
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Carolina. 10. 17), describes the beans of the country in the following

language :

There .nrc several sorts of Pulse in this Province: ami first, the Bushel Bean,

so callc<l from producing a P.ushel of Beans or more from one that is I'lauted;

they are a Spontanious product in Carolina, and are Set in the Spring round

Arbours, or near long Poles set in the Ground for that piu'pose. where the.v

make a good Shade to sit under in the extremity of hot Weather ; they con-

tinue Budding. Flowering, and Ripening all the Summer, until the approach

of Frost, which prevents their farther (Jrowth. and so dye; They climb

prodigious high, and their Stalk is about the thickness of a Man's Thumb,
the Pod grows like the Kidney Bean, hut the Beau is flat, white, or mottled,

with a purple Colour: They are extraordinary good, and well relished Pulse,

either by themselves or with Jleat.

The Indian Jfounciral. or M iraeuloii.i Pea, so called from their long Pods

and great Increase. These are a late Pea, and require a pretty long Summer
to ripen and bring them to Perfection, they are a good Pulse, and in great

plenty all over this Province with Christian.<i and Indians.

The Bonavis is another kind of Pulse, and yields a great Increase, it doth

not require so long a Summer to ripen as the former, they grow like Kidney-

Beans, and are very plenty in this Province.

The Calivances ar(> another kind of Pulse, resembling the former, but are not

so flat, they are in great plenty in most of the Plantations amongst the Indian

Corn. 'I'hese and the Bonaris. nfl'ord two Crops in the Year, and are generally

ripe and in full perfection in six Weeks time.

The Xantieouehs are another kind of Pulse, and resemble the Calivances, and

are in great plenty all over this Provim'e.

There are several other kinds of Pulse in this Province that we have no

Name for, which are well known amongst the Indians, and are excellent Food.

The Kidney-Bean, is likewise here in great plenty growing for the most part

In every Corn-Field. The Indians had these four Sorts of Pulse, vix. the

Bonavis, Calivanees, yantieoaeks, and Kidney-Beans, and several other sorts,

long before the Arrival of the Europeans amongst them : whi<-h Report I have

had affirmed several times, not only from the Christians, but likewise from tlu'

Indians in these Part.s.

The.se refercnce.s and many others given by Gray and 'rrunibnli.

1883 (American Journal of Science, 2G: 130-138). and by Sturtovanl,

1887 (American Naturali.st, 21: 327-331), certainly justify those

authors in the conclusion that Phnneolun viilffaris, P. rorcincus, and
/'. lunatus are natives of the New World. Koernicke, 188.5 (Ver-

handl. Xat. Hist. Rhein. & Westphal. Correspondenzblatt, 130) , also

arrived at the same conclusion in regard to /'. euhjarh. The recent

discovery of seeds identified as /'. r}il<i(ir'is in the remains of the

mound builders in Ohio and of the cliff dwellers in New Mexico"

affords evidence additional to that presented by the above authors

of the nativity of that species. But among all the references given

there is no i)ositive evidence that any species of Dolichos or Vigna

was in cultivation by the Intlians for at least a hundred years after

Wittmack, 1005, Trans, Acad. Sci. St Louis, 15 : 14.
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the first English settlement. The authors of the eig:hteenth century

record a greater number of legumes than the authors of either the

sixteenth or seventeenth centuries, and there are frequent references

in the literature of that period to the introduction of seeds from the

Old AVorld. Not a single species of Dolichos is known except in a

cultivated state in North America north of Mexico, and Hemsley does

not enumerate any in the Biologia Centrali-Americana. Only one

species of Vigna. T". repens, now found spontaneous throughout the

Tropics, has the appearance of being indigenous to either North or

Central America, while about 10 .species of Phaseolus are known in

a wild state in North America, and Hemsley enumerates 41 in the

Biologia Centrali-Americana for Central America.

The tune at which important American food plants were intro-

.

duced into England is also significant in regard to tlie origin of these

plants. The following dates are given on the authority of Alton

(Hortus Kewensis, 1789) : Zea mays was cultivated in 1.562 ; Xkotiana,

tahuciim before 1570, but the exact date is apparently not known;
Lycopersuon hjcopersicum was cultivated in 1596; Phaseolus vulgaris

in 1597, and P. coccineus {P. mulfifonis Lam.) in 1597. The date

given for P. lunatus is 1779, but the figure and description of Gerard's

third kind (Gerard, 1597, Herbal, 1039), correspond very closely to

the so-called sieva type of P. hinatus. and it is j^ossible that it had
been introduced at an earlier date and, not meeting with favoi\ dis-

appeared, but thei'e is no evidence that Vigna unguienlata and Doli-

chos sesqiiipedalis were introduced into England before 1776 and

1781, respectively. With one possible exception, therefore, plants of

undoubted American origin were cultivated in England more than a

century and a half before Vigna unguiculata or Dolichos sesquipedalis.

This would scarcely have been the case if the two last-named species

had been cultivated in America for a long period, as the fii-st-named

were.

Of the two kinds distinguished by Hariot in 1588. the one called

Peaze " is without doubt the kidney bean, as it is called '"Peaze,

* * * for distinction sake * * * though in form they little

differ " from the bean except in size. The latter is compared with

the English bean {Vicia faba) in size and i^artly in shape, and is

either a large form of kidney bean or the Lima bean. If the words
' Fagiole " and " Garnanses " or garvanses are confounded by Smith,

the " pease " which he mentions probably refers to a species of Lathy-

rus or Vicia, and the " Beanes " to the common kidney bean. Tlunv

can be little doubt that '" Garnanses "
is a corruption of the Spanish

garbanzo, French garvance. It has also been written " garavance."
'" garvancos," and " gravances." The writer has been unable to find
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this word userl in Europe for any other phint than the chick-pea

{Cicer urietiuum), and although the introduction of seeds into

America began as early as the second voyage of Columbus, it is im-

probable that the cultivation of the chick-pea could have been intro-

duced among the Indians of the United States as early as 1612, and

it is doubtful Avhether it was ever cultivated by them.

There is no evidence that it was cultivated to any extent by the

colonists, though it was introduced some time jirevious to 1790. The

name was probably applied by Smith to some plant with a super-

ficial resemblance to the chick-pea. perhaps a vetch. There is at

least no evidence that the plant called " garnanses " was a species of

either Vigna or Dolichos. The name " calivance *' was applied by

Sloane, 1707 (Natural History of Jamaica. 1:18:^.). to the cowpea,

and this word is believed to be a corruption of " garbanzo." The
forms given in Murray (English Dictionary, under Calavance) are,

'• garvance." " caravance," " callavance." " callevance." " callvanse,"

" kalavansa." " callivancy," " callivance," "calavance." The earliest

use of the word " calavance " that the writer has been able to find is

by AVilliam Hughes, 1()7*2 (The American Physician, or a Treatise of

the Roots. Plants, Trees. Shrubs. Fruit. Herbs, etc., 17, 18), where he

writes concerning " Calavance. or Calavances:
"

These I'oasic have loiiR and small stalks, of a brownish groon colour. braiK'hcd

and spread \iih)u llie ground (unless they he supported li.v I'rops) much after

the s;inK' nianucr of oiu' Field-pease: the leaves shoot forth at several places,

set one against another,of a more .vellowish green colour than ours in Eiuiland

are: They have also towards the top. i'lasping Tendrils, as ours have: The

Cods are prctt.v long, wherein are small Pease of the bigness of our \'etches,

but long; or of the fashion of a Kidney-l)ean, and ver.v smooth; outwardly,

of a dark red colour ; neither are the.v uneven when the.v be dry.

The.v grow in many places in .Imerico. as in Jamaica, at Colonel Barington's

Plantations, at r,igance, at I'ortaniorhnt, etc.

They are planted at any time, and flourish all the .vear; of which the Hus-

bandmen or IManters there, have live <Tops in two .vears.

Some call them the Indian Yctchcu. some the Indian I'casr ; but those that are

Inhabitants there, call them Cala ranees, or Calicranrir.

The plant described by Hughes is certainly a plant with pinnate

leaves and tendrils, like tlie chick-pea. but Sloane. 1096 (Catalogus

Plantarum Jamaica, 71), cites "Calavance or calavances of Hughes,

p, 17 ( ?)," imder PhnncohiH ci'cetiix major, which is a cowi)oa. The
same author, 1707 (Natural History of Jamaica, 1: 183), under

Phaneolux ercrtiin major, says " Callavance Jamaicensibus dictus,"

without any indication of doubl. It would ajipear from these facts

that the word was originally used in .Vnu-rica to designate a vetch-

like plant and that its application !o tlie cowjiea 1)V Sloane was an

error. Several authors subscciuenlly atIoi)ted Sloane's usage of the
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iiiuiic, iiiid it is [)r(>s('rvo(l at the prest-iiL day in the form "galavaut"
aw tli(^ iiaiiic i>( one nf I lie varieties of the cowpca.

Tlie four kinds mentioned by Josselyn, Wilt) (Vo^^ages, 7;3-74), are
" kichiey-beans," " bonivis," " calavances," and-tlie " kidney-bean that

is proper to Konoake."

Bonivis is clearly a corruption of Italian liuona vista, and Hughes,
1750 (Natnral History of Barbadoes, '210), writes '"' Buoiui VUta,
commonly called Bonny-iHs." Its earliest nse in America appears to

be by Richard Ligon, 1657 (A True and Exact History of the Island

of Barbadoes, 22, 24), "Males, and Bonavists, planted between the

boughs, the Trees lying along upon the ground; so far short was the

ground then of being cleared." No description is given by which
the name can be identified with a particular species, and its api)lica-

tion can only be inferred from its later nse by other authors. Sloane,

1696 (Cat. PL Jam., 67, 68), and 1707 (Nat. Hist. Jam., 1:177),
uses bonavist for DoUchon labluh. The " Buona vista " of Hughes,
1750 (Nat. Hist. Barbadoes), is also certainly DoUrhos hthlah.

Wherevei- the word "bonavist" in its various forms occurs with an
identifiable description it refers to Dolichos lablah. Josselyn's "ca-
lavances," like that of William Hughes, is .probably a plant with
pinnate leaves. Certainly no variety of Vlgna v))(/iiicul(ifa then

known would mature seeds in New England. The " kidney-bean that

is proper to Ronoake " may be either the Lima bean, the scarlet run-

ner, or one of the numerous varieties of the kidney bean.

The " bushel bean " of Lawson is probably Phaseolus lunatn.s.

Sturtevant, 1885 (Amer. Nat., 19:454), has suggested that the
" Indian ronnceval, or miraculous peas," may have been Dolh'hoa

sesquliH-dalis, but it would have been more natural for an English-

man to have applied the term to a plant more nearly resembling

the English ronnceval. Lawson 's " bonavis " is doubtless Dolic/tos

lahlah, but " calavancies " and " nanticokes " are scarcely identi-

fiable, though the latter is probably one of the vai'ious forms of the

kidney bean. Brickell gives nearly the same descri])tion of bushel

bean and Indian ronnceval as found in Lawson; in fact, the word-
ing is so familiar that it is without much doubt copied from the

earlier author. There is less doubt, however, regarding the " Cali-

vances " of Bi'ickell. They resembled the bonavis, except that they

were not so flat. This clearly refers to some other plant than a Vicia

or Lathyrus, and though it can not be identified from the descriptions,

it nnist be eithei- a form of Phaseolus ndgavl.s or jierhaps the red-

.seeded form of Vigna unguiculafa, the " callavance " of Sloane.

Jamaica was captured by the British in 1655, and possession was
confirmed by treaty in 1(')70. William Hughes (The American Phy-
sician, etc., published in 1672), describes several plants cultivated in
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Jamaica, but does not include Yigna unguicvlatn, his calavancc. as

noted above, being a different plant. If Yiyna nngiiicuhita had been

cultivated in Jamaica at that time it would probabh' have been men-

tioned with the other cultivated legumes Hughes described. Sloane

visited the island in 1(>87, remaining fifteen months, and found both

the red and white seeded forms, and it is therefore very j>i'obable

that they reached Janmica some time between the years 107'J and

ItiST. Any plant that had been found valuable in Jamaica wouhl no

doubt soon 1)e tried in the southern colonies, for the early accounts of

the coh)nies indicate that they frequently obtained seeds of new plants

for trial. The Georgia colony* even sent a man to the Spanish West

Indies to secure new plants (F'rancis iloore, 1744, A Voyage to

(leorgia. Geoi-gia Historical S<K-iety. 1840, 1:09). It is tluuefore

possible that even the calavance of Lawson, 1714, is T'. vngnii-uhitd.

The statement of Briclcell. 1787 (Natural History of North Carolina),

that these plants were in America before the arrival of tlie Europeans

can scarcely 1k' taken seriously, for he makes it on the authority of

the settlers and Indians who would easily confuse i)lants so similar in

appearance as Vif/iia iiiupihiilata and Phascohis mlgarh. Tlie ex-

portations of peas mentioned liy some of tlie early historians probably-

refer to English peas, as Lawson, 1714 (Hist. Carolina. 130, 131),

sajs English jieas " have been made trial of '" and " yield very well.''

Tlie fii-st munistakable reference to tlie occurrence of Vi/jiia im-

(juiciilatd on the mainland of America appears in Romans (177.")),

Natural History of East and AVest Florida, 122, where the author

says: " Pease, a,s they are here called but improperly, because s|)ecies

of the PJiaxcohis and Dnlirhos are meant, follow tlie maize in utility.

It is well known that most people use them like European pease either

green or dry, and some kinds, such as the small white soi-t, tlie bona-

vist, cuckolds increase, the wliite black-eyed pea, the white crowder,

and many others, are undoubtedly at least as good." The '' small

white sort " is doubtless a white variety of the common bean; bona-

vist probal>ly refei's to Jiolirhox lnhhih. " Cuckolds increase "
is ap-

plied by Patrick Hrown, I7."i(; (Natural History of Jamaica, 202), to

a species which he says resembles liis seventh species, " Pliaseolus

erectus major." .Sloane, wiiich is Vi(/n<t iingiiioilatit. Lunan, 1S14

(Ilortus Jamaicensis, 1:434), says the "cuckolds increase" "seems

to 1)0 a species of (lolirhos^ as does the i)onavist." Tlie wliite black-

eyed pea is undoubtedly identical also with the black-eyed pea of

Jamaica, another common form of Vif/im unguioihitii. Tlie " white

crowder" does not appear to be described by eitlier Sloane or Hrown.

Witii the exception of the "suiall white sort " and the "white crow-

der" the names given by Houuins wei-e also given liy Hrown nineteen

years earlier, and by Lunan thirty-nine years later, and the fact that
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the names " ciilavance," " bonavist," " cuckolds increase," and '• lilack-

eyed pea " all ai)pear in the natural historj' literature of the West
Indies earlier than Ihey occur in the accounts of the American colonies

indicates that they came from the West Indies to the mainland.

Lunan, ISl-t (Hortus Jamaicensis, 1:107), under " Dolichos "' saj's:

" Besides the above indigenous species, three exotic ones have been in-

troduced, the lablab, of Mhich arbours are made in the East; the

kIiu'IisIs, or Chinese dolichos; and the caljaufr, which is said to be

cultivated for food in the East Indies."

The discussion given by llomans indicates that " pease " had been

grown in the southern colonies for several years, long enough at

least for their use to become " well known." In Virginia, however,

there is evidence that yigna imguiculata was not cultivated, at least

to any extent, at so QAvly a date. The correspondence of Washington
att'ords interesting evidence of this fact. A letter dated Hyde-Park,
Fairfax County, November 18, 1791, in reply to a circular letter sent

out by Washington (Letters on Agriculture to Arthur Young and
Sir John Sinclair, edited by Franklin Knight, 51, 1847), contauis

tlie following statement

:

As lo poasc, bonus, potatoos, anil tuniips, our laarts yield thorn vory well, but

as tliey are not raised for marlvot in seneral I can not say what may be their

average product i)er a<-re. It has ever appeai'ed to nie that if the farmers in

Europe, who hi.y so niueh stress upon these articles in tlieir writings, had our

excellent substitute for them. Indian corn, they \^•ould only regard them as we
do, for culiuary purposes.

Washington was accustomed to growing seeds of new plants that

might prove of agricultural value, and there are frequent references

in his correspondence to seeds which had come from England or

other countries and of which he wished the gardener to take particu-

lar care. The following are mentioned in Washington's correspond-

ence, besides the staple crops of corn, wheat, etc.: Lucern, sainfoin.

India hemp, l)uckwheut, furze, tlax, white bent-grass, everlasting

|)eas, and English field peas.

It was Washington's practice', sometimes, at least, to plant jiotatoes

with corn, since in a rotation of crojDs recorck^d in " George Washing-
ton and Mount Vernon," edited by M. I). Conway, 287, 1889, " Indian

corn, with intermediate rows of jiotatoes, or any root more certain

or useful (if such there be) that will not impede the plough, hoe, or

harrow in the cultivation of the corn," is given for one crop of the

rotation. There is apjiarently no reference in any letter of AVashing-

lon to the cultivation of peas or beans with corn. He used buck-

wheat as a green manure.

The first reference by Washington to the cowpea is in a letter to

Landon Carter, of Cleve, dated Philadelphia, i27th February, 1797,
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in which he says :
" I hope, as the season is appi'oaching fast when the

ground should be prepared for it. that you have informed Mr. James

Anderson (my manager) in a letter directed to the care of the post-

master in Alexandria, at what time he may send for the peas you

were so obliging as to promise me;" and the following fi'om a letter

of James Anderson to Landon Carter, which accompanied the above

letter of Washington. '' I have onh' to add to that wrote bj- the

President—that the sooner you have 40 bushels of the White Indian

poas(>, with black eyes—ready, you will the more oblige the Presi-

dent, I do not wish any of the small kind eitlier the round kind called

the Gentlemen pease, nor of the other small kind which resemble the

large."

Jefferson, 1801 (Notes on tlie State of Virginia), makes no mention

of peas or beans, although he enumerates the cultivated plants (p. 58),

saying—

Our farms prodnr-c wIie.Tt. rye. barley, oats, burkwlicat. brooiii corn, and
Iniliau cum. The climate suits rice well eiioufili. where the laiuls do. Tobacco,

hemp. Max. and cotton, are staple <-ommodities. In<li;:o yields two <-iittinf;s.

The silk-worui is a native, and the mulberry, proixT for its food, grows kindly.

We cultivate also jKitatoes. both the long and the round, turnips, carrots,

parsnips, pumpkins, and ground nuts (Arachis). Our grasses are hicerne, St.

foin, bnrnet. timothy, ray and orchard grass ; red, white* and yellow clover

;

greenswerd. blue grass, and crab grass.

The gardens yield unisk-melons. water-melons, tomatus, okra, pomegranates,

figs, and the esculent plants of Europe.

Beans and peas are not mentioned, and it may therefore be inferred

that neither was at that time of sufficient importance in northern

Virginia to l)c listed among the faruj crops. A legume, probably

Vir/iiti nnf/iilciihita, was, however, ctdtivated in the cornfields to some

extent in soutliern Virginia some years earlier than tlie publication of

Jefferson's Notes.

Dr. James Greenway, of Dinwiddle County, Va., in an article on

Cassia chamaeciistu as a soil renovator (Transactions of the .Vmerican

Philosophical Society, 3:'2l.'<'>, IT'.lS), siiys the "common cornlield-jiea

is far j)referable to everything that I have seen tried for this ])urpo.se.

Ever3' farmer who leaves his pea vines on the grounil, and does not

in the accustomed manner, i)ull them up for fodder, nuisl often have

ol)served that tlu'V <|uickly mouMer and fall to pieces; furnisiiing a

covering to the ground, which readily unites and blends with it, in

the manner mentioned of the l)ean "
|
i. e., Cnxxiit ihaiiKucristii].

A catalogtie of the plants foimd growing near Lancaster, Pa..

by Muhlenberg. IT'.'.') (Transactions of the .Vmerican Philosoj)liical

Society, .'5: l.">7), in which cidtivated and introduced |)Iants are given,

as well as wild plants, does not mention any Dolidios or \'igna. The

cowpea evidently hud not then reached that locality.
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It may be seen from the facts presented that tlierc is no evidence

that Vigna unyuiculata was one of tlie native l)eans of America.

On the contrary, it appears to have been first introdnced into

Jamaica at some time between lfj7'2 and 1()87 and to have reaclie<l

one or more of the southernmost colonies, probably from Jamaica,

sometime after the latter date, but before 1737, and its use to have

extended gradually northward until it reached the Potomac about

1790 or 1795.

Notwithstanding the confusion wrought l)y I'onunentators seeking

to identify Phaseolus indgarin with one of the climbing- plants of

Theophrastus and Dioscorides, Eurojiean botanical literature alfords

very convincing evidence of the Old AVoild origin of Vigna un-

guiculata.

Phtt^eohis vulgaris appears to have reached central Europe about

1530, and many authors at once identified it with Dioscorides's Smilax

kepaia, or, as translated into Latin, Smilax hortensis. The species

is discussed by Brunfels, 1.530 (Herb. Viv. Ic, 3: 130), and identified

on the authority of Heironymus Tragus with Dioscorides's plant.

Brunfels in his Exegesis onmiuni simplicium Dioscorides (Brun-

fels," 1532, Herb. Viv. Ic, 2:114), does not identify Smilax more

than to say that, according to Barbarus, it is a kind of phaseolus,

and it is evident that Phaseolus vulgcms was not known to this author

when volume 2 of his work was written. Bock, 15-10 (Kreuterbuch,

230), has a good colored figure of the kidney Ix'an, and says it has

lately come into Germany.
Matthiolus, 1588 (Ojiera, 341), says that phasioli are common in

Italj', but he apparently confuses the dwarf form of Phaseolus I'lil-

garis with the " phasiolus " of the ancients. No stipules are shown in

his figure, and it is probably Phaseolus rulgaris. In the earlier

editions of ilatthiolus's works, which appeared while the author lived

in Italy and southern Austria, no bean with " black-eyed " seeds is

described among the various sorts of " phasiolus." In a later work,

Matthiolus, 1505, Commentarii, 429, the dedication of which was

written at Prague, and dated January, 1505, seeds with a black ring

about the eye are described, but the figure is the same as in the work

issued in 1558. In Camerarius's edition of iTatthiolus, 1580 (Do

plantis epitome utilissima, 212), however, the figure of phaseo-

lus is Vigna imguiculata. It is certain that a low-growing legumi-

nous plant, resembling the dwarf form of Phaseolus rulgar-is, was cul-

tivated in the Mediterranean i-egion of southern Europe before the

discovery of America. Several of the ancient treatises on agriculture

give cultural directions for such a plant. Many, if not all, of the

" 'I'lic eclitiou of this woik publislicd iu \:>M was llio oue cousulteU.
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botanical authors after Dioscorides mentioned phaseolus, and Alber-

tus Magnus, who lived in the thirteenth century, used the word
" faselus " for a plant which had seeds with " a black spot at the

hilum." Caesalpin, 1583 (De Plantis, 238), also desci'ibed " phase-

lus " as having seeds with a black pupil.

Koernicke, 1885, Verhandlungen des naturhistorischen Yereins der

preussichen Eheinlande, Westfalens und des Keg.-Bezirke Osna-

briick, Correspondenzblatt, 136, maintains that the phaseolus of

Dioscorides and the phaseolus cultivated in Italy before the dis-

covery of America were the same species, ^''Yigna sine7isis,''^ and that

the '• Smilax kepaia " of Dioscorides was likewise that species, but a

climbing form. Koernicke states that a work of the year 1415, by

Rinio, a Venetian physician, contains a colored illustration of " F'aseo-

lus,'' and he identifies this as DoUchos melanopthalmus DC. He
says also that in both Codices of Dioscorides of the fifth century

after Christ, which illustrate the plant named phaseolus, the figures

are likewise the low form of Vigna ungniculata^ while for Smilax

kepaia an illustration is wanting. Koernicke, however, believes

Dolkhos melanopthalmus DC, D. monachalin Brot., D. luhia Forsk.,

D. sesqiapedalis L. to be low forms, and D. catjang L., D. sinensis

Stickman, and D. tranqueharicus Jacq. to be climbing forms of the

.same species. Baker, 1879 (in Hook. Fl. Brit. India, 2: 200), gives

F. sinensis as the climbing and Y. catjang as the Ioav form. Koer-

nicke says that the variation in the seeds is not gieater than in

Phaseolus vulgaris, and that dried plants in the Berlin Herbarium
show no specific differences. Vigna sinensis {DoUchos sinensis Stick-

man) on the basis of priority is adopted by Koernicke as the correct

name of the species, but he apparentl}' overlooks the fact that

DoUchos vnguiculafus L. {Vigna unguit-ulata (L.) AValp.) is still

earlier. Koernicke gives central Africa as the original habitat of the

species. DoUchos sesquipedalis, the asparagus beau, is considered a

distinct species by most authors, and the writer can not agree with

Koernicke that all the other names apply to the same species or that

central Africa is the home of any of them. It is true that tiie habit

of growth, whether low or a climbing form, is of no specific value, for

Vigna nnguiculata at least seems to vary in this respect.

The color of the seeds likewise fails as a distinguishing specific

character. DoUchos ungiiiculatus L. was founded on s])ecimens

grown in the garden at Ilpsala, but came to Linnieus from Bar-

liados. DoUchos sinensis was based on DoUchos sinensis or Katjang

Sina of Rumphius, and (he figure in Rumphius Herbarium Am-
l)oinense shows a climbing plant with two-flowered racemes and pen-

dulous jjods. DoUchos catjang is likewise based on a species of

Rumi)hius, Phaseolus minor or katjang pocti. The figures of this
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species shows a plant with the laceiiies two or tliree flowered, Ijut

with I he pods at maturity smaller and erect, or nearly so, and with

smaller seeds. A species grown in the greenhouses of the United

States Department of Agriculture shows similar characters, the pods

remaining erect until full grown, although they become pendent at

maturity. The pods are also conspicuously torose at maturity. This

species is Vigna catjang (Burm.) Walp. (PI. I and PI. Ill, B).

Practically all of the varieties commonly cultivated in America belong

lo Vigna unguiculata (L.) Walp. (F. sineriain (Stickman) Endl.),

the species with larger seeds and larger pods which usually become

])endulous when half their mature size or sometimes even earlier, and

which are only slightly constricted between the seeds (PL II, and

PI. Ill, A)."Forskal, 1775 (Fl. Aegypt-Arab., 133), desca-ibed

Dolk-hos luhia as having peduncles racemosely spicate at the apex and

the flowers crowded, and it may therefore be inferred that the racemes

were several-flowei'ed. The pods were described as erect. The color

of the seeds is not mentioned by Forskal, but Delile, 1812 (Plant. Cult.

en Egypt, 14), says they were white, with a black point at the eye.

Koernicke says the " ring about the navel is pale red,'' and the seeds

labeled D. luhia, recently received from the Museum d'Histoire

Naturelle, Paris, are quite small, red, with a black ring at the hilum.

The varieties of Vigna unguiculata commonly cultivated in America

seldom vary from the few-flowered character of the raceme and, at

maturity, pendulous pods. Delile says Dolichos luhia is known also

in Syria, Persia, and India, but there is but one other modern author

who has applied the name to any species in Asia. Basiner, 1848

(Beitr. Russ. Reich., 15:233), gives Dolichos lubia as one of the for-

age plants of Khiva, where it was known as " Lobia " or " Lobi." No
description is given, and therefore its identity with Forskal's j^lant

is not certain.

The fact that Delile says it was found also in India, but does not

mention any species of Vigna, suggests that his plant may have been

Vigna unguiculata or Vigna. cat}ang. Roxburgh, 1832 (Fl. Ind., 3:

302), described Dolichos sinensis as with peduncles " many-flowered."

and D. catjang, few-flowered. Baker, 1879 (Hook. Fl. Brit. Ind.,

2:20(j), unites the two as V. catjang and says petluncles 3 to flow-

ered. Baker, 1871 (Oliver, Fl. Trop. Afric, 2:204), describes the

racemes of Vigna sinensis as G to 12 flowered and the pods pendulous.

It appears, therefore that the few-flowered character of the raceme

usually observed in varieties cultivated in America is not constant

in either Vigna unguiculata or Vigna catjang. The descriptions

cited above indicate a variation of from 3 io 12 in the number of

flowers, and the plant described by Forskal as Dolichos luhia. since

it had erect pods, is doubtless identical with V. catjang. Yet, not-
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withstanding the variation in habit and number of flowers in the

raceme, the small seeds and small, erect pods of Vigna catjang ap-

pear to be constant characters, and two species, Vigna vrtguiculata

{V. sinensis) and T^ catjung, therefore are probably concerned in the

descrijjtions of these plants by the above authors.

It is quite possible that Vigna vngiiiciilata and T^. catjang may
have been grown by the Romans without being distinguished. The
cultivation and even knowledge of them, however, appears to have

been extremely limited in Europe, and T'. iingiilciilnfa at least may
have first reached central Europe not from Italy, but by waj' of

Russia and Russian Turkestan.

In 1.583 Clusius (Atrebatis Rar. Stirp., 725) described and figui'ed

a plant as a kind of phaseolus which is undoubtedly Vigna vngiiicii-

lata, though pods are not shown in the figure. Seeds of this plant

were received by Clusius at Vienna in the 3'ear 157G, having been sent

by Dodoens from Prague, where it was grown in the garden of the

castle the previous year. The following j'ear, 1577, seeds of the same

plant wei'e also sent by the Spaniards to the Austrian P]mperor.

These statements are repeated by Clusius, IGOl (Hist. Rar. PL, p.

ccxxii), where the same figure, as in the previous work, is reversed

and a figure of the pods in addition is given. It would appear

from these records that Vigna vngviadata first became known to the

botanists of central and northern Europe by its being grown at

Prague.

If seeds had reached Prague from Italy, the plant would probably

have been known also at Vienna, which was in the route of trade

from Italy northward, and, since Prague is an inland city, the seeds

may have been brought overland directly from I'ersia or India. So
long as the Venetians were in control of the trade with India, Austria

and southern Germany carried on commerce with Venice. With the

acquisition of the Indian trade by the Portuguese, Venice could no

longer supply the markets of Europe with the products of the East

and European nations apparently soon became jealous of the ad-

vantages held by Portugal, for it is stateil by Robei-tson, 1802 (His-

torical Disquisition Concerning India, 319), that an attempt was

made, in order io diminish the advantages which (lie Portuguese de-

rived from the discovery of a sea passage aroiuul tiie Cape of Good
Hope, to induce the Russians to convey Indian and Chinese com-

modities through tiieir Empire to some port on tlie Baltic from which

(iiey might be distributed through every part of Eur()])e. This

author also gives a luief account of the trade thus established.

Yeats, 1872 (The Growth and Vicissitudes of Commerce, ISS),

states (hat Kazan was (lie chief entrepol of (he (rad(> of nordiern

and central Asia. Russian trade with other European nations ujj-
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pears to have hccn confined largely to the countries of the nordi and

the cities V>elonging to the Ilanseatic League. Very little seems (o

have been written concerning the commerce of Prague, but the I>o-

heniians are a Slavic people and it is not improbable that they had

some trade with the other Slavic peoples of Europe. At least no

explanation of the occurrence of Vigna unguiculata at Prague before

it Avas known at Vienna seems so ijlausible as that it came by one of

the caravan routes to Russia and thence to Prague. De Candolle

(Origin of Cultivated Plants, 39) says Siwrn sisarum " came perhaps

from Siberia into Russia, and thence into Germany," and inclines to

the view that it was not known to the ancient (xreeks and Romans.

This species is considered to be a native of the Altai region of Sibei'ia

ami northern Pei'sia. The caravan route from India and China (o

Russia passed through the latter region.

The figure in Rinio, l-ilS (De Simplicibus), referred lo by Koer-

nicke, the writer has not seen, but in the Vienna Dioscorides Codex,

dating from about the fifth century, the figure of the plant supposed

to be the phasiolus of Dioscorides shows a several-flowered raceme.

It also shows what appear to be mature pods and, while not strictly

erect, they are not pendulous like those of Vigna unguiculata. The

word " hibia " is written in Arabic on the i^archment and the figure

corresponds very closely with the description of Dolichofi luhia.

Forskal says the latter species was known among the Arabs as '''Luhia

fjaeledi" (common lubia). Dioscorides was probably born at Ana-

zarba, a place in southeastern Asia Minor near the eastern extremity

of the Mediterranean, but he is supposed to have traveled and it is

not known where the plants he described may have been seen.

Koernicke believes the species to have come originally from central

Africa, as it grows wild there. This, however, is not necessarily con-

clusive. There are other instances, especially in the Tropics, of

j)lants appearing indigenous to countries in which they are known not

to be native. The facts given by Koernicke indicate rather that the

species has been introduced into central Africa, for he gives no name

in the native language, but says it is known to the natives bj' (he Ara-

bian names " lubiah " and '• ollaich."' Seeds of this plant have never

been found in the monuments of ancient Egypt, and the origin of

the word " lubia " indicates that the plant to which it was applied

came into Arabia and Egypt from the east. Lubia, lubiya, or lobiya

probably was not derived from the Greek word Ao/3os, which jirima-

rily means any projection like the lobe of the ear, but appears to be

of Persian origin and came to India through the Persians. Sir

George Watt, 1890 (Diet. Econ. Prod. India, 3: IS-t), says: "No
name like lohiya is given to any pulst^' by the aboriginal races of

Indian or by those of Aryan origin. It occurs purely among the
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people of upper India, where Persian influence is most pronounced."

The same author states that in all the districts of the northwest

provinces, with but one possible exception, the word lobiya is applied

to Vigna catjang.

Although none of the Indian works consulted that mention lubiya

are of such ancient date as Dioscorides. they nevertheless indicate

the antiquity of its cultivation in India. Vigna catjang, the species

with erect pods, is described and figured in Rheede, 1688 (Hort.

Malabar, 8:75. t. Jfl)^ under the name paeni. It is interesting to

note that the root nodules were mentioned in this work, " The root

is slender, whitish, and fibrous, the fibers clothed with round globules."

Rheede described nine different preparations of the seed which were

used in medicine. Other bean-like plants occur in the same work
under the names put^ja'paeru and catu-paeru, which indicates that

the paeru was better and probably longer known than the plants to

which compound names were given. In a work, Ain-i-Akbari or

Ayeen Akbery (Institutes of the Emperor Akbar). written in Persian

during the reign of the Emperor Akbar, 1.);)(>- IdO."), describing the

crops grown in Delhi and Agra, translated by Erancis (lladwin, 1783,

1:87, " lubj'a "
is given as one of the crops of the autunmal liarve.st.

Sir George Watt states that at the present time this would be Vigna

catjang, and in all probability wouKl have been the same in Akbar's

time. Sir George Watt gives nearly 50 vernacular names in differ-

ent Indian languages, of which only four are compound words and

only four otiiers consist of more than one word. One of the Sanskrit

names given by Watt is nis/ipdra. In the A'ishnu Purana, lib. 1, cap.

6, supposed to date from about 1045 A. D. (translation l)v Horace

Wilson, Complete Works, (>: 95), '' Nishpava, a sort of pulsi'," is men-

tioned in the list of important grains. This work is five hundred

years later than the illustration in tlie Vienna Dioscorides Codex.

Nevertheless, Sanskrit for two thousand years or more has led an

artificial existence, being the means of comnnniication and literary

•expression of the prie.stly anil learned castes, and tiie writer finds n<>

indication that the name nisiipava lias ever been applied to any other

plant.

The species api)ear to bo prol)al)ly of less ancient cnilivation in

China, for there is no indication of a Ciiinese introduction into India

or Persia, and it is improbable tiiat tiie same species would be native

on botli sides of such a natural barrier as tiie Hiniahiyas. Xevertiie-

le.ss, Vigna vngiiirulata at least ajipears to have lieen long cultivated

in China. It is mentioned and illustrated in the .second edition of the

Kin Huang Pen Ts'ao, wiiicii appeared in 155i>. In tiiis work it is

called the "common bean." iind otiier l)eans are compart-d with it. It

has not been practicable to consult the first edition of this work, pub-
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lisliod ill tho hoginning of (he lil'lccnfli ronfiiiy. ami wlictlipr it

;i|>])('ars (iicrc or not is uncertain.

It may be noted that no plant of American origin lias been iflenli-

lird in any Chinese work previous to the Pen Ts'ao Kang Mu. which

was finished in 1578, though not published until after ir>!K).

It may be concluded from the facts so far known regarding these

species that both Vigna uiiguicnlata and V. cafjang originally came

from a I'egion including and extending from India to Persia and tlie

southern part of the Trans-Caspian district, and that the Persians

called one or both of them by the name " lubia " and applied that

name to V. unguindata in northwest India after their conquest of

liiat region. The cultivation of V . unguicxdata extended to China at

a very early date, but the distribution of at least one of the species

with the name '' lubia " had extended from the region of its origin at

the beginning of the Christian era to Arabia and Asia Minor and

had reached some of the IMediter'ranean countries of Europe at about

the same time, but did not become known in central Europe until

the middle of the sixteenth century.
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A NEW METHOD FOR THE DETERMINATION OF
NICOTINE IN TOBACCO."

By WioHTMAX W. Garner, Sfientific AsshlanI, Tohacro Breeding fnvesligations.

THE RELATION OF NICOTINE TO THE QUALITY OF TOBACCO.

Nicotine is the characteristic alkaloid of tobacco, and thus far

has not been found in any other plant. Its function in the economy

of the plant is not understood, and it has not been determined with

certainty whether it i^laj's a role in nutrition or is simply a waste

product resulting from katabolic changes in the albuminoid constitu-

ents. The physiological effects on the human system resulting from

the use of tobacco are doubtless clue chiefly to the presence of nico-

tine, though in the case of tobacco used for smoking j^urposes other

constituents of the smoke probably play a considerable part. On
the other hand, it has been repeatedly shown that the burn, flavor,

aroma, and other important qualities of toliacco are in no sense pro-

o In the Tobacco Breeding Investigations conducted by the Bureau of Plant

Industry careful experiments have been undertaken to determine the relation

of the nicotine content of cigar filler and wrapper tobaccos to the qualitj- of

these tobaccos! It has been found in- the preliminary experiments carried out

by Dr. W. W. Garner, of this office, that the nicotine content of the leaves of

different tobacco plants grown under the same conditions varies in a striking

manner. The variability of the nicotine content of individual plants has sug-

gested the possibility of securing, liy breeding and seed selection, strains of the

different varieties of cigar wrapper and filler tobaccos possessing a low or a

high nicotine content. The large number of nicotine determinations necessary

in the carrying out of these tests has required a great expenditure of time and

money owing to the complicated and expensive method of determination. The
new method of determining the nicotine content of tobacco described iu this

bulletin greatly simplifies the work of the experimenter by enabling him to make
many more determinations in the same length of time than by any previous

method. This method also is very much less expensive than any previous

method and, as shown in this bulletin, is more satisfactory from the stand-

point of accuracy and reliability. The relation of the nicotine content of

tobacco to the quality and other characteristics of tobacco and the possibility of

breeding tobacco low or high in nicotine content will be presented iu more

detailed future reports of the Department.—.\. P. Shamel, I'liysiulotiist in

Charge of Cotton and Tobacco Breeding Investigatioius.
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poitioiial to the iiinount of nicotine present. Indeed, even the

" strength " of manufactured tobacco—using this term in the sense

understood by the trade—is not dependent upon the nicotine content.

It seems only reasonable, however, to suppose that tobacco entirely

free from nicotine would no longer prove satisfying to the consumer

any more than would whisky deprived of all its alcohol.

Numerous attempts have been made to devise a process for the

partial removal of the nicotine fi-om tobacco, either before or after

it is manufactured, by appropriate treatment, and many patents have

been issued for processes intended to accomplish this result, but none

of the proposed methods has as yet proved sufficiently practicable

to come into general use, and this is not surprising when it is re-

membered that the flavor and aroma of tobacco are comi)arable in

delicacy to those of tea and cotfee and that consequently even the

mildest treatment for the removal of the alkaloid is almost certain

to result in injury to these qualities.

There can be no doubt that there would be a genuine demand

for tobacco containing only a very small percentage of nicotine but

retaining the other attributes of the best grades of the crop as now
produced, especially in the case of the cigar-filler types. The most

rational method of attaining this end would seem to lie in the sj's-

tematic breeding of tj'pes characterized by their low nicotine content,

and at the same time avoiding those soils, fertilizers, and cultural

methods which tend to the excessive production of the nitrogenous

constituents of the plant. Extensive experiments have l>cen under-

taken in connection with the Tobacco Breeding Investigations of the

Bureau of Plant Industry with the object of securing types of

tobacco of this kind, and the results already obtained tend to show

that the variation in nicotine content of individual selections from

various types is fully as great as that of such physical characteristics

as shape, size, and numl)er of leaves. Since nothing like sufficient

data are available for establishing any constant relation between the

physical characteristics of different tobacco plants and their nicotine

content, these experiments necessitate the accurate determination by

analysis of the quantity of the latter in a very large number of

selected plants.

THE QUANTITATIVE DETERMINATION OF NICOTINE IN TOBACCO.

In order to conduct these experiments on a sufliciently comprehen-

sive scale it is imperative tiiat there be available a method for the

estimation of nicotine which is reasonai)ly accurate and is at the same

time rapid, so that a large niiinlM-r of determinations nuij' Ik' com-

pleted in a day's work. Kissling" has developed a method which

o Zeltachr. Aiuilyl. Cliem., XXII, 100.
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seems to have given satisfactory results in the hands of most analysts,

and has come to be recognized as the standard process. But this

method is long and tedious, and hence is not adapted to our needs.

It consists essentially in moistening the powdered sample with aque-

ous caustic soda and extracting with ether for several hours in a

suitable form of continuous extraction apparatus. The ether is care-

fully distilled from the extract, and the residue is subjected to distilla-

tion with steam. The distillate is collected in 100 c. c. portions and
titrated with a standard acid. It is apparent that the pi'ocess is an
exiwnsive one, both in point of materials consumed and necessary

equipment and in the time required for carrying it out.

Keller" has described a method which is simi:)le and rapid in execu-'

tion and avoids the tedious process of distilling the extracted nicotine

with steam. Six grams of the tobacco, j^reviouslj^ dried over lime,

are jjlaced in a cylinder with GO grams of ordinar}^ ether and 60

grams of jjetroleum ether, and 10 c. c. of 20 per cent aqueous caustic

potash are added. The contents of the cylinder are vigorously

shaken for thirty minutes and then allowed to stand for three hours

to clarifv'. The extract is filtered and 100 grams of it placed in a

cj'linder. To remove the ammonia in solution, a rapid current of

air is blown through the extract, after which there are added 10 c. c.

of water. After shaking well, an excess of standardized hydrochloric

acid is added and tiie titration completed with standardized ammonia.

With some minor modifications the method gives fair approximations,

but we have found that it is unsuited toour i-equirements. Inj^ointof

materials consumed it is even more expensive than the Kissling proc-

ess, and it also contains several sources of error. Adding 10 c. c. of

aqueous potash to the ether mixture increases the total weight of

solvent more than 8 per cent, and considerable quantities of nicotine

remain in the aqueous portion. Ordinary ether boils at 36^ C., which

is but little above ordinary room temperatures, and consequently it

is quite impossible to filter the extract without very considerable loss

of the solvent by evaporation. Again, most tobaccos j'ield extracts

which are so deeply colored that the nicotine can not be titrated with

accuracy until the solvent has been removed. This is the j^rincipal

reason wh}' it is necessary to subject the extract obtained by the

Kissling process to distillation with steam. From the results of our

experiments with Keller's method, supplemented by further tests

along other lines, we have developed a process which differs essen-

tially from Keller's in all of the details of the oiJeration and obviates

the difficulties encountered in the latter.

a Ber. I'barm. Ciesell., 1808, 145,

43.59—No. UlL'—U7 h
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Nicotine is readily soluble in nearly all of the ordinary solvents,

and hence there is no difficulty in extracting it completely fi*om

tobacco after it has been liberated from its salts Ijy means of a fixed

alkali. The separation of the nicotine from ammonia and amid bodies,

Tvhich are always present in tobacco, is the jJiincipal problem to be

solved in this connection. By using such solvents as ether and

ligroin, however, only the nicotine and a portion of the ammonia are

contained in the extract, and it is possible to remove subsequently

practically all of the ammonia by appro]iriato methods.

THE PKOPOSED NEW METHOD.

In endeavoring to devise a method for estimating nicotine suited to

our requirements, three principal objects were kei)t in mind, namely,

the use of a comparatively cheap solvent, the extraction of the nico-

tine without the use of an extraction apparatus requiring the applica-

tion of heat, and the direct titration of the extract without previous

distillation. Our process as finally adopted accomplishes all of these

ends, as will appear below.

Gasoline or ligroin was chosen as the most suitable solvent. This

is prepared by shaking the crude gasoline of 70° with concentrated

sulphuric acid and distilling and collecting the distillate coming over

between the limits of (\0^ and 100° C. By using a jnoduct with high

boiling point, the evaporation which takes place during the filtration

of the extract is reduced to a minimum and there is little danger of

explosions occurring from the accumulation of the vapors in the

atmosphere of the room. A number of preliminary exjierinients

were carried out to determine the conditions necessary for the com-

plete extraction of the nicotine from the tobacco and the effect of

varying amounts of ammonia on the results obtained by titration of

the extracts.

PRELIM I XARY EXPEKIMEXTS.

In order to avoid the possibility of the presence of organic acids in

the extract and to insure the complete extraction of the nicotine, a

fixed alkali must l)e added, and this is l)est applied in aqueous solu-

tion. Gasoline and water are inuniscible and their nnitual solubility

is very slight, i)ut these facts do not in any way hinder or retard the

extraction of the nicotine, since the latter is easily soluble in both tlie

water and the gasoline.

It is necessar}- to agitate the mixture only occasionally to avoid

too great a concentration of the nicotine in the portion of either

solvent which happens t(» Ik- in direct contact with the tobacco.

Using the ligroin in quantities of 100 c. c. to C or S grams or less

of tobacco, it was fountl llial the extraction of (he nicotine is com-

plete at the end of four hours, and when the quantity of the latter in
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llic tobacco is small less timo is leiiuircd. Lijri'oin is cajiahlc of

dissolving only a veiy small quantity of ammonia gas, and even this

is rapidly given off when the solution is exposed to the air, and

especial!}' when it is also agitated. It was found by experiment that

100 c. c. of ligroin saturated with annnonia, after being allowed to

stand one hour in an imstoppered Erlenmeyer flask, retained less

than i) milligrams of this base. On the other hand we have found

that no loss of nicotine whatever occurs when a solution of 0.3 gram
of the base in 100 c. c. of ligroin—equivalent to 5 per cent nicotine

in grams of tobacco-^is allowed to stand several hours in,an open

beaker at ordinary room temperature. Tobacco, especially after it

has been fermented, contains considerable quantities of ammonia,

but it was found that only a small proportion of this is contained in

the extract; hence the quantity dissolved is not sensibly affected by

the varying amounts contained in different samples of tobacco.

This fact is of importance, because it renders the subsequent

removal of the ammonia a very simple matter; in fact, even if no

attempt is made to remove the ammgnia in solution the error result-

ing therefrom will not exceed 0.2 per cent. In the following table

the results given in percentages in column 1 were obtained without

the previous addition of ammonia, while tho.se in column 2 were

obtained from the same samples after the addition of quantities

of ammonia in aqueous solution corresponding to 1.4 and 3.-5 per cent,

respectively, for 6 grams of tobacco:

Field number of tobacco samples.
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Finally, a number of analyses of different samples were made in

duplicate to show that the proposed method gives concordant I'esults

even when some of the conditions are somewhat modified, as, for

example, when the volume of aqueous caustic .soda added to the

tobacco before extraction is varied. The tabulated I'esults follow

:

Field number of tobacco samples.
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off from llie tobacco without bringing the latter on the fiUer, and

fiirtlier portions are pressed out by means of a glass rod flattened at

one end. The filtration should be carried out as rapidly as possible

in order to avoid loss from evaporation, and as soon as ail the extract

can be brought on the filter the funnel should Ije covered with a

watch glass. An aliquot portion of the filtrate—conveniently 75

c. c. corresponding to 4.5 grams of tobacco—is measured into a dry

separator}' funnel, which is left iinstoppered and allowed to stand for

about an hour in order to remove the ammonia. As has already been

stated, no loss of nicotine is to be feared by this treatment. Instead

of allowing the extract to stand in the funnel a slow current of air

may be drawn through it for five minutes by means of a stopper sup-

olied with inlet and outlet tubes, the latter of which is connected with

a filter pump. After the ammonia has been removed 10 c. c. of fifth-

normal sulphuric acid in about 50 c. c. of Avater are introduced into

the funnel and the contents thoroughly shaken. After drawing off

the aqueous layer the gasoline is washed twice with small volumes of

water and the excess of sulj^huric acid titrated with tenth-normal

alkali, using cochineal as the indicator.

This method of titrating the nicotine may be modified as follows:

The measured portion of the filtered extract is j^lacei in a 250 c. c.

Erlenmeyer flask and allowed to stand an hour. The standard acid

is then run in and a convenient volume of water added. The contents

of the flask are thoroughly shaken, and after the two layers have

separated the greater portion of the ligroin is drawn off by means of

a pipette." The excess of acid is then titrated as before. One cubic

centimeter of fifth-normal sulphuric acid is equivalent to 0.0324

gram of nicotine.

COMPAKISON OF THE NEW METHOD WITH THAT OF KISSLING.

As has already been stated, the only reliable method for the deter-

mination of nicotine heretofore available is that of Kissling. and we
have used this as the standard for comparison. The nicotine content

of a large number of samples of tobacco of different types has been

determined both by the Kissling process and by the new method, and

the figures given in the following table are fairly rej^resentative of

the results obtained.

It will be seen that the nicotine content in the different samples

included in the table varies from 5 to less than 1 per cent, and these

samples represent practically all classes of domestic cigar tobacco of

both wrapper and filler types. Most of the samples had been fer-

a It is necessary to remove the greater iwrtion of the izas^oline before titrating

because of the yellow coloring matter which it coutaius iu solution.
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niented, but some of them were iinfermenteil.

culated on the water-free samples.

All results are cal-
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After a very careful test of our new process, vre are fully convinced

that it gives very reliable and accurate results, while it is so simple in

execution that there are few chances for the occurrence of errors in

manipulation.
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Sir: I have tlio honor to ti-ansinit herewith and to recommend for

pul)lication as Bulletin No. 10:'> of the series of this Bureau, the ac-

companying maiuiscript, entitled ' Dry Farming in the Great Basin,"

l)y C. S. Scofield. Agriculturi-^t in Charge of Western Agricultural

Extension Investigations.

Nearly one-third of the ai'ahle land of the United States is either

arid or semiarid, ami conse(iuently can be used for agriculture oidy

when irrigated or when devoted to such crops as are able to thrive

with a limited supply of moisture or such a:^ permit special tillage by

wliich the scanty rainfall nuiy be secured and held in the soil.

Notwithstanding the natural drawbacks of this great semiarid

region, which occupies the larger part of the western United States,

hardy pioneers have found within it many places where profitable

farming is possible, and they have worked out tillage methods and

found suital)le crops for some sections that were believed a quarter

of a century ago to l)e unfit for anything but stock ranges.

In the present paper Mr. Scofield describes the natural conditions

and discusses the fai'niing methods and the crops for one of the sec-

tions of this arid region where ''dry farming "is now successfully

carried on. Some of the more in'iportant factors that have made this

development possible are shown to be a distribution of the rainfall

which is favorable as to .season, a clean summer fallow between

crops to conserve the rainfall of two seasons where necessary to pro-

duce a crop, and the maintenance of .soil fertility by good tillage,

together witji the continued addition of organic matter to the soil.

It is shown, also, that while .something has been done in the way of

using drought-resisting crops, secured either through introduc-

tions from other countries or l)y plant breeding, much still remains

to be done in this direction, and that furthei- work along this line,

together with still more knowledge as to the efficiency and cost of

various tillage methods, promises to greatly extend the boundaries of

profitable agriculture in the arid West.

Respectfully. B. T. (iai.i.owav.

Hon. James Wil.son,

Scrrcfari/ of A(/rtrii?tnn'.

Chief of Bureau.
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^

DRY FARMING IN THE GREAT BASLN.

INTRODUCTION.

Diii'in<i; the past four or five years much interest has been mani-

fested by the peoj)le of this country in the possibility of utilizing for

agricnilture some of the arable land in the western United States where

the rainfall is insufficient for ordinary farming. There are several

conditions that have contributed to this interest. American agri-

culture has enjoyed a large measure of prosperity during recent

years and agricultural investment and farm-home dev'elopment have

received an unusual impetus. The choicest of the well-watered public

lands have passed into private ownership and have greatly advanced

in price.

Then, also, during the last two or three years there has been ratJier

more than the normal amount of rainfall over the larger part of the

arid region, and many people acquainted only with the present con-

ditions firmly believe that the climate is gradually becoming more

humid. This belief is probably without any foundation in fact, and

it is surprising that it should exist, for the precipitation records of

the whole country receive wide publicity; but since the idea is gener-

ally held and has been widely advertised it becomes important to

emphasize the fact that there is no adequate basis for hopinll that

the clinuite of the arid West is undergoing any appreciable change

as regards precipitation.

Within recent years, also, investigatio)i and exj)erimentation have

been directed toward the solution of some of the complicated problems

involved in the conservation of soil moisture in these arid regions.

Actual additions to existing knowledge of the subject have been

relatively few, but public attention has been dii-ected to the work to

such an extent that the idea prevails that much more is now possible in

the way of utilizing a limited rainfall than was ever possible before.

There is some foundation for such a conclusion, but nothing to war-

rant many of the exaggerated statements now current. The conquest

of the arid AVest, to be successful and to be accomplished without

large and costly failures, must be made slowly and by the careful ap-

plication of definitely a.scertained facts. The boundaries of existing

2S52!)— No. 1();{—07 M 2 7



8 DRY FARMING IN THE GREAT BASIN.

settlements may be gradually extended, but ajiy wliolesale attempt to

colonize large areas of this arid land with people accustomed to farm-

ing only in humid regions or not accustomed to farming at all is

almost certain to result in disastrous failure.

The region just east of the Rocky Mountains has already been the

scene of some large booms in arid lands. One of the first of these,

•which occurred from 1880 to 1885, was partly the result of a series

of yeai-s of relatively high precipitation and partly the result of

very extensive railroad building. A series of drier years following

drove back many of the new settlers after they had lost all their pos-

sessions while waiting for a rainy season to come again. There have

since been a number of smaller booms, which have atl'ected different

parts of the region at difl'erent times, as a result of temporary periods

of increased rainfall or some other local cause. One of these, in the

two or three years following 181)0, began to assume large proportions

when the financial crisis of 1893 and the severe drought of 18!)-i com-

bined to drive back most of the new settlers. As each of these early

waves of settlement receded, it left behind some few pioneers, who,

by dint of harder work, by the use of better judgment in selecting

land, or by turning to stock raising and using as range land the farms

of their less persistent neighbors, succeeded in holding out through

the dry years.

The region just west of the Rocky Mountains, particularly that

portion of it lying within the State of Utah, was first settled by

farmers who depended exclusively upon irrigation for crop produc-

tion. The extensions of their settlements were naturally made along

those streams from which tlie diversion of water for irrigation was
possible. Thest> first settlements were made about ISaO, and for the

next tiiirty years irrigation farming and stock raising on (he open

range constituted the only agriculture of the region.

In tile decade of 1870-1880, some pioneer attempts were made to

grow crops without irrigation in and around some of tiie vaih'vs of

tiie (ireat Basin. These attemjits finally showed tiie way to the

utilization of large tracts of fertile land for wiiicii no irrigation water

could l)e had. The first etlorts were relatively few and unimportant,

I)ut as tlie country became more tiiickiy settled and new irrigation

enterjirises Ix-came scarce and expensive more attenliuii was directed

(o tlie develo|)menl of (liesc nonirrigal)le lands.

Tiiis development was begun l)y growing crops to supplement those

grown on the irrigated land, .\lmost no attempts were made at first

to estalilisb farms on the tiry lands, so that the first faihwes, i)v which

the methods of success were learned, were not so disastrous as they

might have been had it Imh-ii neces.sarv to i»uild homes and nnike other

improvemcjits independent of any irrigation opi)ortunities. It is
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LOCATION AND OKNKRAL DESCRIPTION OK THE REGION. y

manifestly much easiei- to experiment in dry farming, to gamV)lc on

the weather as it were, if one has an irrigated farm to fall back upon

in adverse seasons. Even where it is possible by the use of windmills

or the development of springs or small streams to irrigate relatively

small fields during a protracted drought, the settler is able to tide

over times when without such a resource complete failure would be

inevitable. When the utilization of the dry lands can proceed from
well-established agricultural centers, such as irrigated sections, in-

stead of having to start unsupported in the midst of the dry Jands,

the risk of disastrous failure is greatly reduced.

From the modest and tentative beginnings of a third of a century

ago there has grown a well-established system of farming in some

sections of the coimtry west of the Rocky Mountains. There are in

this great intermountain area three fairly well defined regions in

which dry farming" is now practiced to a considerable extent. For

convenience of designation, these regions may be named the Great

Basin, the Columbia River Valley, and the interior valley of Cali-

fornia. Each of these areas includes localities with widely differing

conditions of soil, climate, and agricidture, and each, taken as a whole,

diffei's from the others in important particulars, yet they have some

important features in common not shared by the Oreat Plains region,

which inckides most of the arid lands? east of the Rocky Mountains.

LOCATION AND GENERAL DESCRIPTION OF THE REGION.

The agricultural region referred to as tiie Great Basin area (fig. 1)

occupies a portion of the great depression between the Rocky Moun-
tains and the Sierra Nevada. To the north of the Great Basin

lies the drainage basin of the Columbia River, while to the southward

the drainage is collected by the Colorado River. The Great Basin

proper is well defined topographically. It includes a large irregular

body of land lying chiefly in the States of Utah, Nevada, Oregon, and
California, of which the drainage finds no outlet to the ocean, but

instead collects in various lakes and sinks, from which it evaporates.

"The term "dry farming" is a recent iuklition to agricultural literature, but

since it meets a real need it will probably find a permanent i)lace. There is some
difference of opinion as to just what the expression means. It is ordinaril.v

understood to mean farming in an arid or semiarid region without irrigation,

but this is often confusing, since " arid " is at best a relative expression and
Irrigation is often used even in liutnid regions. All good farming involves at

least some tillage of the soil. wlii<h a<<i)iaplislics sovcr.il purposes at once. The
soil is aerated, weeds are killed, the tilth is improved, and moisture is conserved.

Sometimes one and sometimes another of these objects is the chief aim. and
sometimes all are important. In dry farndng, however, tlie one object of para-

mount im|)ortance is the conservation of soil moisture, and all the tillage opera-

tions are directed to this end,
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10 DRY FARMING IN THK GREAT BASIN.

T

The Groat Salt Lake of Utah and a large depression in Nevada,

formerly occupied bv Lake Lahontan. are the two most impt)rtant

drainage centers, but there are numerous smaller lakes and sinks

quite independent of these. In addition to the agricultural land in

the (ireat Basin j)rt)per there is a consideiable area of arable land

lying IxHween the eastern side of the Gi-eat Basin and the Kocky

Mountains. This constitutes the northern portion of the Colorado

Kiver drainage basin, but in view of the similarity of conditions pre-

vailing over this region and the near-by (ireat Basin it seems proper

to include both in a discussion of the agriculture of the section, and

in the present paper the term '' Great Basin area " is used to include

not only the Great Basin proper, but also the region In'tween it and
the Rocky Mountains. By
far the larger part of the

arable land of the Great

Basin area lies at an alti-

tude of more than 4.200 feet

above sea level. The topog-

raphy is broken by numer-

ous moluitain ranges, so

that the arable land is con-

fined to the intervening val-

leys and wash plains. These

wash plains often occur ns

high mesas, with a gently

rolling topograph}' except

where they are cut by the

cour.ses of streams and re-

cent erosions.

The valleys of water
courses are now all more or

less develo])ed by irriga-

tion, while the higher mesas which can not be reached by gravity

canals remain to be utilized without irrigation, if at all.

In the eastern part of tiie (ireat Basin area, where most of the dry

farming is now done, the valleys and mesas are relatively small. One
or two of them are IT) or "JO miles across, but many are only 1 to \

miles across and f>f varying lengths. Often they lie lietween high

tiniiHM'-covered mountains that furnish perennial. streams and a tim-

l«'r sup|)ly. as well as vainalde lange land. In other cases they are

surrounded by relatively bairen hills, which atford iieilher water nor

timlM-r anil yield but little range.

In tile northern and central portions of this area the highei' and

better-watered arable Iand> are covered with sagel)rush {Artvmixia

hidciittita) with its gray-green foliage. In the swales on the roll-
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EXPERIMENTS IN DRY KARMINd IN THE (IREAT BASIN. 11

ing mesas the dark green of the rabbit brush (Chrysothamniis)

makes a pleasing contrast in the hindscape. Among this shrubby

growtli various grasses naturally occur, Agro])yron, Bouteloua, Stipa.

and liromus lieing the genera nioi'e commonly represented. In' a few

localities where conditions are favorable these grasses sometimes form

a compact sod, but usually they occur in scattered tufts. On exposed

situations and along the foothills, cedars of various species occui' in

scattering groups, usually marking I'ock outcrops or stony soil. In the

lower valleys, particularly in the heavier and salty lands, the gi-ease-

wood {SaTcohatim vermieulattis) replaces the sagebrush as the char-

acteristic shrub, with intermingling grasses or sedges where enough

moisture is available and with various saltbushes and saltworts,

species of Atriplex and Doiidia, where moisture is scant or alkali

abundant.

In the southern part of the Great Basin area the sagebrush is

replaced on the better lands by the creosote bush {Covillea triden-

iatu), while the lower and more alkaline lands are occupied almost

exclusively by the greasewood and the saltworts mentioned above.

Along the water courses willows and cottonwoods are common, but

aside from these the arable lands are treeless and easily brought

imder cultivation.

EXPERIMENTS IN DRY FARMING IN THE GREAT BASIN.

The first agricultural settlements in the Great Basin were made
along the courses of streams, where water could be diverted for irri-

gation, and appai-ently for a long time no one thought farming with-

out irrigation jjossible. As a consequence the early agriculture of

the region was confined to relatively intensive irrigation farming and

to ranging cattle and sheep on the higher lands. Irrigation farming

included the production of most of the staple crops common to Amer-
ican agriculture, but with considerably more emphasis on wheat and

alfalfa than on any other crops. According to the census of 1900

the State of TTtah had somewhat more than 686,000 acres in speci-

fied crops. Of these, about 190,000 acres were devoted to wheat,

about 270,000 acres to alfalfa, and nearly 11.5,000 acres to hay and

other forage crops; in other words, nearly 8.5 per cent of the total

acreage was devoted to these crops. Unlike the other irrigated sec-

tions of the West, the Great Basin area produces a considerable acre-

age of oats under irrigation. The area devoted to this crop in the

Great Basin in 1899 was slightly more than 43,(X)0 acres, while barley,

which is the most important cereal besi(]^>s wheat usually grown
under irrigation in the West, was grown on less than 9,000 acres of

Utah land. Corn is grown only to a limited extent, there being

reported for 1899 only 11,000 acres, while 10.000 acres were devoted

to potatoes and 5,000 acres to miscellaneous vegetables. Sugar beets
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12 DRY FARMING IN THE GREAT BASIN.

and orchard fruits are important features among the agricultural

industries of the area. The latter are both intensive crops, yielding

high returns per acre. Thei-e were grown T.-oOO acres of sugar beets

and Kl.OOO acres of orchard fruits in 1890. These areas seem small

for a whole State, but it should be remembered that only a relatively

small part of the State has yet been utilized for agriculture. There

remains much valuable land to be developed, both with and without

irrigation. During the decade from 1889 to 1S99 the irrigated acre-

age in Utah increased 138.8 per cent, or from ii(»3.473 to (••i9,293

acres, and progress has l>een fully as rapid since, .so that these figures

may be increased safely by .50 per cent in estimating the present

status of the agriculture of the area, and the indications are that the

acreage devoted to dry farming has inci'eased more rapidly even

than the irrigated acreage.

In the State of Nevada, which lies almost wholly in the Great

Basin, there is at present i)ractically no farming without irrigation.

The Twelfth Census reports for the State for 1899 a total in specified

crops of 328.458 acres, of which 323.3o-2 acres, or all but 5,000 acres,

Avere irrigated. The difference, or unirrigated land, was nearly all

in wild hay and probably irrigated naturally by overflow. There

are without doubt numerous valleys in Nevada where dry farming

is jjossible. but there is no evidence that any of these have yet been

developed.

The jjortion of Oregon included in the Great Basin is as yet almost

entirely without settlements, so that whatever resources it may have

in the way of lands adapted to dry farming arc still unknown.

Prol)ably the most striking feature of the agricultural jiractice of

I 'tail farmers is the lack of an intertilled annual crop to be grown in

rotation with the cereals and hay. The discrepancy between the com-

l)ined acreage of the three important intertilled crops (corn, potatoes,

and sugar beets) as compared with the cereal and hay crops is very

marked, there being only about 30.000 acres of this class of crops

as compared with more than 550,000 acres of cereals, alfalfa, and

tame grasses, or 1 acre of intertilled crops to 18 acres of the otliers.

This discrepancy shows the acute need of finding varieties of such

croi)s as corn and sorghum that can l)e used profitably in rotation

with the cereals and forage cro])s, for it is difficult to secure the best

results in general farming without the usi>, at least occasionally, of

an intertilled crop in the rotation. This is particularly true in farm-

ing without irrigation, for crojjs that can not be cultivate<l during

the growing season i)ernjit the waste by direct evaporation of a large

amoiMit of soil moisture, wiiih! with crops that can be intertilled

tiierr shrudd be but little nion" moisture icmovid from the soil than is

re«)uired by the cr<jp it.self.
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PRIVATE EXPERIMENTS IN DKV FARMING.

It is not tlio present purpose, to devote much space to an account

of the beginning of (h'y fanning in the (Ireat Basin, but it may l)o

said in passing that it was pi-obably first systematically ti'icd in llic

Cache Valley, near Logan, Utah, about 1870, or shortly Ijefoic. 'Ilw

lirst attempts resulted in failui'e, but in a few years enough hail lieeii

learned to justify a continuation and even a considerable extension

of the practice. The idea seems to have spread slowly at first, and

it has been only since 1885, or later, that it has reached any appre-

ciable proportions, even in the Cache Valley, where water for irriga-

tion was until recently ample for the needs of all the settlers.

Within the past two decades, and particularly during the last one,

there has been an enormous increase in the acreage farmed without

irrigation, until practically all the arable land in this valley is now

utilized either with or without irrigation. The Twelfth Census,

which gives the acreage of crops grown in 1899, reports a total of

58,6.58 acres irrigated in Cache County, which includes the Cache

Valley and little else, while the total acreage in specified crops for the

same year is nearly twice that area, so that for that year the acreage

farmed without irrigation nearly ecjualed the irrigated acreage. The

increase in acreage devoted to both kinds of farming has been rapid

since 1899, and it is probable that at present there is more dry-farmed

land in this valley than irrigated land. In the Bear River Valley

and in the valley of the Malade lliver there is also a large area of

dry-farmed land, which is rapidly extending northward and west-

ward. "^

Along the eastern shore of Great Salt Lake, on the lower benches

of the Wasatch Mountains, there are isolated patches of land farmed

without irrigation, but in some of these cases, at least, there is prob-

ably subirrigation from seepage water. On the foothills of the west

side of the Jordan River Valley, between Utah Lake and Great Salt

Lake, and also in Utah County east of Utah Lake, there is now con-

siderable dry farming on the higher lands. Much of this is of very

recent development.

Directly south of Great Salt Lake, in Tooele County, Utah, there

is a broad valley in which dry farming is now practiced to a con-

siderable extent. In the eastern jiart of Juab County and south of

Utah Lake, between Nephi and Levan, there has been a very rapid

development of dry farming within the past six years.

The accompanying sketch map (fig. 2), which shows approxi-

mately the location of the irrigated land in the State of Utah, may
serve to show also the location of the land farmed without irrigation,

since it is only around the edges of the irrigated land that dry farm-

ing is at present carried on.

X03



14 DRY FARMING IN THE GREAT BASIN.

In the southwestern part of Utah, in Imn and Washinirton counties,

dn- farming is still in the experimental stage, but there ai-e several

valleys in these counties where success seems assuriitl if proper meth-

ods are followed. In the southeastern part of the State, in San Juan
County, there is a liigh plateau extending eastward into Colorado

whicii prohahly contains a million acres of arable land adapted to

dry farming. (See PI. II. fig. 2.) This part of the State is difficult

of access and is at present but little known.

In addition to the localities mentioned, there are many others in

I
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and rotation and tor

testing crops and varieties to find those best suited to local con<litions.

Six such farms liave been established in representative parts of tlie

Stale; their approxinnite locations are shown on tliesketcii map, figure

2. These farms were ])rovide(l for by an act of tlie Utah legislature

approved March (>, 1»0.'5. Eacii of tiiem contains 40 acres of land, is

e<|uij)pe(l with tiu> lu'cessarv farm nuu-liinerv, and is well fenced, but

lias no other improvements. The work is directed by the ollicers of

the States Agricidtural Experiment Station at Logan. Utah, while

each farm is under the direct charge of a local superintendent. All
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tliii labor riMjuirod, wlictlicr of inoii or leaiiis, is cnii^loycd l>y (In ilay

or by thi' hour from iic:ir-l)y farms. No live stock is kcjil on the

farms.

On each of these farms systematic experiments have been planned

with a view to working out some of the more important tillage and
crop jiroljlenis, both general and local. The land is laid ofi' in long,

narrow strips, which are subdivided crosswise into plats ranging

from one-fifth to one-third of an acre in size. Except for a few

experiments, these strips or series of plats are alternately put in

crop and given a clean summer fallow. Plate T, figure 1, shows one of

these experiment farms with the alternate series in crop and in

fallow, while Plate II, figure 1, shows a portion of one of the fallow

series and the way the surface mulch is maintained. The plans of

the experiments and descriptions of the stations have been published

l)y the Utah Agricultural Experiment Station, and the i-eports of re-

sults obtained are to be published from tinic to time, as reiiuiretl by

the law under which they were established."

These experiment stations, representing as they do a variety of

conditions within the State, pi-omise to be of great value in solving

i-:ome of the i^roblems of di'y farming, {particularly if they can be

<'f)ntinued for a considerable length of time. From the fact that

the same general plan of experiments is being followed on each of

them, opi)ortiuiity is offered to get a j)erspective on the results that

would be quite impossible with only one or two such stations. In

iiddition to this, these farms serve in a measure as demonstrations

of what can be done and how best to do it in each of the sections where

Ihey are located. Such demonstrations are of the greatest value to

t! community, for the lessons of proper tillage methods for moisture

conservation are hard to learn except by costly experiment or con-

tinued observation.

LOCAL CONDITIONS WHICH AFFECT DRY FARMING.

From liie standpoint of dry farming liie most important feature of

climate is the precipitation; its amotmt, its distribution through

the year, tlie variation in amount from year to year, and the way it

falls—whether chiefly as snow, as frequent light showers, or as oc-

casional torrential rains. These factors are, of course, all closely

Interrelated with others, such as temperature, atmosiiheric humidity,

wind movement, and the character of the soil.

The success or failure of dry fanning in the (ireat Basin is largely

influenced by local conditions of climate and soil, so that a careful

" "Arid Farming in Utah." Bui. 91. Expt Sta.. Utah, Januar.v. 1905. and
" Meiuorandum of Plans for Arid F.irni Invosti^Mtioiis." Circulais No. 1 and :>,

Expt. Sta., Utah, April. 1004. and April. l!M).->.

28.^29—No. lO.''.—07 M 3



16 DRy FARAIING IN THE GREAT BASIN.

investiofation of these conditions is well warranted, not only by any-

one studying the subject as a whole, but also by anyone proposing to

begin such farming in that region. Some of these conditions, such

as the character and annual distribution of the rainfall, are much
the same for the whole region, but other conditions, such as the

actual amount of the rainfall, are largely influenced by the local

topography and therefore vary greatly oven within a limited area.

rRECIPIT.\TION MAIXI.Y IN WINTER.

In the Great Basin, as in nearly all of that part of the United

States lying west of the Rocky Mountains, the larger i)art of the

j)recipitation occurs during the winter rather than during the sum-

mer months. In this respect the climate ditlVrs from that of the

great semiarid region east of tlie Rocky Mountains.

Contrary to the generally accci)ted opinion, there seems to be good

reason for believing that more economical use of a limited rainfall

is j)ossibie when the larger part of it takes place during the winter

than when the rains are mostly confined to the summer months.

This is particularly true when the rainfall is too light to jjroduce

a crop every year, so that summer fallowing or alternate-year crop-

ping is necessary to conserve the scanty supply.

There are several rea.sons for this. AMieii tiie rain comes during

the cool weatiier a much smaller percentage of it is immediately

evaporated than in warmer periods, so that more of it soaks into tiie

ground. AVhen rain falls on the hot, dry ground in midsummer it

takes at least one-fourth of an inch to wet the surface and establish

connection witii the moist soil below, while on the heavier soils at

least one-half inch is needed to penetrate the dry surface. After

the rain lias ceased a considerable (luantity of water evaporates

before the surface is dry enough to cultivate, if cultivation is j)ossi-

ble. while witli standing grain and similar crojis tiie direct evapora-

tion from the soil continues until all moisture within reach of the

surface that lias not been taken iij) by tiie piants meaiiwliilc is lost

into tiie air.

Witii a favoral)le soil—a soil witli suHicient fine material to iiave

a higli waler-iioiding capacity, yet with enougli coarse material to

permit easy penetration of rain water—tiie liest use of a limited

rainfall is possilile wlien it occurs dui'ing tiie cooler montlis, eitiier

as snow or as slow rains of one-iiaif an incii or more at a time, so

as to give a maximum of penetration and a minimum of run-off and

evaporation. Tliis is, of course, not true for all climates nor for all

soil types. Where (he winters are long and s«'vere, so tiiat tiie

ground is deeply frozen, wintei- precipitation would Ix' largely

wasted in surfac(! run-oti' and liy eva|)oration before tiie ground
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LOCAL CONDITIONS WHICH AFFECT DRY FARMIN(i. 17

thawed out in the spriiiy; while on shaHow soils or soils with a

relatively small ainouiit of fine material, and consequently a low

water-holding capacity, the rain (hat falls, except during the grow-

ing season, is largely lost by percolation to depths beyond the reach

of plants.

It is well known that moisture may be lost very rapidly from a

soil if the surface is not stirred soon after a rain. It is, therefore,

only with intertilled crops that rain can be economically utilized

(luring the hot growing season. For crops that can not be inter-

tilled, such as wheat, oats, and barley, the gi-eatest economy of soil

moisture is possible if no rain falls after the crop is sown, or at least

after the last surface tillage is given." Where the soil is fairly

heavy and deep it can hold available sufficient moistui-e to mature any

ordinary crop, provided losses by direct evaporation are nearly or

quite prevented.

The growing season of the ordinary crop plants is set within fairly

definite limits. If moisture is not supplied at about the time it is

needed, the plants either die outright or are injured beyond recovery.

In farming with a limited rainfall there is therefor much less risk

involved where it is possible to store in the soil during a whole j^ear

enough water to carry a crop to matui'ity than where it is necessarj'

to depend on the chances of rains at just the projjer time during the

growing season. There is much less chance of a year-long drought

than of a drought of two or three weeks during the summer when
rain is badly needed for crops.

In figure 3 is shown the avei'age monthly pi-ecipitation at four

representative points in the eastern part of the Great Basin, while

for purposes of comparison similar diagrams are shown of the pre-

cipitation at four representative points in the Great Plains area

which lies on the eastern slope of the Rocky Mountains. The dia-

grams are arranged to show the average amount of precipitation in

inches of water for each month in the year, and the months are

arranged in the order of the calendar year, with January on the left

and December on the right.

It may be seen at a glance that the seasonal distribution of the

jirecipitation is strikingly different in the two regions represented.

In the Great Basin the larger part of the rain falls in the autumn,
winter, and early spring, while except at Parowan '> the midsuunner
rainfall is almost negligible. On the other hand, the characteristic

o In the case of autumn-sown cereals it is not only practical)Ie but dooitletUy

ndvantagpous to harrow the iToj) in tlio spring as late as it can lie tlono without
iii.iurint; the grain.

I" Parowan is evidently far enouRh south to share soinewliat in the torroiitiai

summer rains that often occur in .Vrizona and New jMexico.
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feature of the Great Plains climate is its relatively heavy summer
rainfall and its dry winters.

ANNUAL VARIATION IX R.\INFAIX.

There are no rainfall records covering long periods of time for the

places in the Great Basin where drj- farming is now attracting the

most attention.

The earlier settlers

were interested

chiefly in irriga-

tion farming and
gave but little at-

tention to rainfall.

AA'ith few excep-

tions such records

as are in existence

have been made in

cities or towns that

were located with

reference to irriga-

tion or transporta-

tion facilities
rather than in rep-

resentative agri-

cultural regions,

and consequently

the available rec-

ords are of limited

agricultural appli-

tiou.

T h e following

charts show the

total anniuil pre-

cipitation at four

places in Utah
where dry farm-

ing is now carried

on to some extent.

In fact, the two
towns Logan and

Kio. :; - Dlugrami! shnwinK the aviTiij;.' iiionthlv (invlpitKlicn al nomo t „ . . „ ,, ,,,.,,|,ol,lv
rci>r«»ontatlvopolnHin llii-»..riilarl(l \\>8t.

'""^ ' "" 1"""'""'^

re])resent tlu' best

and most extensive develojunont of dry farming in that region. Such
records as tlie.se are valuable in proportion to llieir length, for when
long continued they furiii>b a l)asis for iiUerpretiug present condi-

tions without wiiicli wrong juilgiiiciit woidd be almost certain.
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Logan, Utah, is situated near the northern boundary of the State,

near the eastern side of tlie Cache valley, in which dry farming has

l:)een carried on for nearly a third of a century, and it is now prob-

ably the most important dry-farming section in the State. Except
on the eastern side the valley is surrounded only hj low hills, so

that the rainfall is probably very evenly distributed over it. The
record shown in the diagi-am (fig. 4) covers a period of fourteen

years, from 1893 to 1906, inclusive, the annual average being 15

inches. It will be noted that for the period of record previous to

1906 the variation from the mean was slight, liut in 1906 the amount
of rain was nearly double what it was in 1905.

Tooele, Utah, is situated near the eastern edge of a broad valley

directly south of Great Salt Lake. This valley, which lies at an

altitude of about 4.500 feet, is one of the largest in the State in

which dry farming is pos-

sible. The region around

Tooele has not been used

for dry farming until

within the last three or

four years. Records are

available for the last ten

years only. The annual

average for that time is

15 inches, while the ex-

tremes range from about

10 inches to slightly over

•20 inches. (See fig. 5.)

It will be noted in this

case, also, that the rain-

fall during 1906 was the

greatest recorded, al-

though the difference is not so marked as in the record for Logan.
Levan, Utah, is situated in a comparatively narrow valley in the

central part of the State, a short distance south of Nephi. This
valley is in one of the older settled sections of the State, and since

1900 it has been the scene of ver\' rapid development of dry farming.

This record also shows an unusually large rainfall during 1906,

which was exceeded only in 1895. (See fig. 6.) It is clear from
such a record as this that frequent crop failures can be avoided only

by tillage methods by which a reserve of moisture is stored in tlie

soil for the use of crops during the drier j-ears.

Parowan, ITtah, is situated near the southern part of the State in

one of the smaller valleys east of the Escalante Desert. The annual
average for the fourteen A'ears recorded is 12.5 inches, while the ex-

tremes range from 21 inches as the highest to 7 inches as the lowest.

!
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20 DRY FARMING IN THK GREAT BASIN.

In this case, again, the unusual rainfall of 1900 is shown. It becomes

apparent from a comparison of this (fig. 7) and the preceding dia-

grams that the rainfall of 1900 was much above the average in the

Great Basin. The relatively large rainfall of 1906 has stimulated

local interest in dry farming in a way that nothing else could do.

The wonderfully large crops obtained during the last season with-

out irrigation, together with the recent unusual interest in dry farm-

ing, have combined to convince the local public that irrigation is

rapidly becoming unnecessary in that region. In fact it is not gen-

erally realized liow nuich more rain there was during the last year

than usually falls. It is true that

the present agitation in favor of

dry farming in Utah was actively

t)egun in 1902 and 1903. when the

rainfall was rather below the aver-

age, so that while the greater rain-

fall of last year has probably en-

couraged unwarranted hopes as to

what can be done without irriga-

tion, yet the actual extension of

farming has doubtless been much
greater than it would have been

without the increased rainfall.

There can be no doubt that there

for the records of rainfall show no

1
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farniiiifj e.\ce])t with irii^atioii. About -M) miles southeast of Deseret

is the town of Fillmore, which lies close to the western slope of a

mountain ranjje, the crest of which is 10,000 feet above sea level. In

the first part of the table is shown the total annual precipitation at

Deseret and Fillmore for all the years for which there are recoi'ds,

and also the dif

ference in finoi'

of Fillmoi'e due

to the effect of

the mountains.

In the second

])art of the table

Fillmore is com-

])ared with Rich-

field, which is

t)nly 16 miles
away, but on the

opposite side of

the mountain
range. Here also

all the available

records for both places are given. In this case the difference is even

greater than is shown in the first case. Such facts show plainly that

it is useless to estimate the probable rainfall at any place in this

region where records have not been kept unless the topography is well

known and direct comparison is possible with a similar location where

the facts are known.

'I'ABLE I.

—

Differeiicex in total annual precipitation bettveen points in Utah
located near rack other, arranged to show the influence of topography.
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22 DRY FARMING IN THE GREAT BASIN.

METHODS OF INTERSEASON TILLAGE.

The methods of farming now in use on the dry lands of the Great

Basin area are largely the results of private experiments, and con-

sequently they possess some local peculiarities. It should be kept

in mind that there are some .unusual features of climate and soil

in this region, such as the relatively light summer rainfall and a

deep heavy soil that holds large quantities of water.

Deep plowing, frequent cultivation, and alternate-year cropping

have l)een used in retaining soil moisture. AMieat sown in the

autumn has been the chief crop grown on the dry lands, and for this

reason the land is plowed in the late summer as soon as possible

after the crop has been lemoved. The land is left in the rough

furrow all winter, and as soon as the winter rains have either soaked

in or dried off, surface cultivation is begun. This cultivation is

done chiefly with a disk harrow, though other implements are also

used. Sometimes a

shallow summer
plowing is given to

kill and turn under

any weeds that have

escaped the lighter

cultivation. In the

late summer the

spike - toothed har-

!• o w a n (1 o t h e r

smoothing i m p 1 e -

meuts are used to

prepare a tine seed

bed, and the next

crop is sown in Septemlx'r or early in October. Since the winter rains

coriipact the soil and get it into such a cimdition that the direct lass

of water would be easy, it is often found desirable to lightly harrow

the wheat crop in the early spring, for after it starts to grow
nothing more can I)e done toward pieventing the loss of water

until after harvest. Since wheat growing involves only the simpler

farm operations, which may be performed on a large scale, (here

have l)een special inducements to use large machinery and to econo-

mize tlie use of men.

Large gang plows and large harrows are in common use, and the

grain header is used almost exclusively in harvesting the crop. In

a few cases steam is used as motive power for plowing, and

ap|(arently with success. Where used it is always with a traction

engine, which draws the plows behind it instead of working wilii

a cable ^ind o|M'rating from both sides of the (ielil.

No relial)le data are at hand for estinuiting (he rela(i\'c ii'-t (if
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I.OCAL CONDITIONS WHICH AFP'ECT DRV KAKMING. 23

iisinfif .steam iind animals for plowing. The .steam outfit reqiiire.s a

largo initial inve.stment, and can hardly compete with animals

except where there is so naich land under cultivation that it can be

used a large ])art of the time.

Aside from the ordinary moldl)<)ard plow, the disk plow is exten-

sively used in dry farming in Utah. The disk plow can be employed
in plowing land when it is dry and hard, which is highly important,

and it al.so jMilverizes the furi-ow slice when the land is dry rather

better than the moldboard j)low. The disk plow can also be used

in large gangs, and thus works very well behind a traction engine.

For summer fallow plowing a light disk plow in gangs is very

popular. Such a plow is about half way between an ordinary disk

plow and a disk harrow. It cuts about 4 or 5 inches dee]) and turns

the furrow sufficientlv In cover anv weeds or ti'asli.

PaVANT Mrs. /O^OOOFkEr:

Pa/NBS/IRING yV/ND

/lv£R/ie£Annual /f/i/» 7. 7/a/cm£S .

S/>S£: 4,000 F££T.

y&fT/C/ll SCM£ 60.000
t, Fillmore, and KicMclil. I'tiih.

MomzoNTAL Scale: ,„^^^^^
Fig. 8.— Profile skttili sliuwing the relative positions of Di

Where sub.soiling is practiced, the use of a subsoiling attachment

in a gang plow is found to be not only practicable but pref-

erable. One verj' satisfactory disk gang plow that is made for use

A\ith five or six horses has two large disks for general use, but when
subsoiling is to be done the front disk can be I'emoved and a subsoiler

attached in its place. This position of the subsoiler has several

advantages. It leaves a smooth-bottomed furrow foi- the furrow

horses to walk in and it al.so immediatel_y covers the sui)soil that is

loosened by the subsoil plow, thus preventing a considerable loss of

moi.sture that might result from leaving this loosened sub.soil exposed
to the air until the n(?xt round of the plow. There is some (juestion

as to whether subsoil plowing is worth what it costs, and many
farmers are of the opinion that deep plowing without subsoiling is

the better practice.

The ordinary disk harrow is, of course, in very general use. not

only for ])ulverizing the soil in preparing a seed bed l)ut also to main-
tain the clean fallow which is so essential to success in this type of

farming
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24 DRY FARMINO IN THE GREAT BASIN.

The spike-toothed harrow is also used almost iiniTersally, not only

as a supplement to the disk harrow but also to kill weeds and break

the surface crust after rains.

In addition to the smoothing harrow for finely pulverizing the

surface soil, some farmers have used with advantage a plank di'ag,

usually of home construction, made of three or four planks fastened

together rigidly, one behind another, and with the edges overlapping

like the weatherboards of a house. This implement crushes the

hard lumps and tends to level the land at the same time. For still

further smoothing and pulverizing the seed bed a brush harrow is

sometimes used. This, too, is of home construction. It is made of

brush rigidly fastened to a plank or log in such a way that the loose

ends of the brush l>ear on the soil, acting much like a coarse broom.

This brush harrow, when used after a jilaidv diag. leaves the surface

soil in excellent tilth.

For preparing new land for the plow, some sort of implement

is often needed to remove the sagebrusli. For this purpose a com-

mon railroad rail is often used, with a team hitched to each end and

the rail dragged sideways across the land, breaking down the brush.

This may be followed by a heavy rake, which gathers up the loosened

brush into piles or windrows for burning. Several other implements

have been devised for removing sagebrush, among them a heavy form

of revolving hayrake, which breaks down and ])artly collects the

brush in one operation.

M VINTF.NANCK OK A CI.KAX SlJIMKl! p-AI.I.OW.

The term " siunmer fallow " is used witli different meanings in

various parts of the country. In the (ireat Plains area, es])ecially in

tlu^ northern part, it is applied to (lie ])raclice of letting the land lie

idle and permitting the growth of weeds during the spring months, so

that a plowing in June will not oidy kill these weeds but by turning

them under add some nmch-needed humus to the soil. This June
plowing also brings to the surface more weed seeds, which soon germi-

nate and may be <lestroyed sui)se(juently either by surface tillage or

by fall plowing. The chief object of the summer fallow as used in

the (ireat Plains area is rather to free the land from weeds than to

<-onscrve the moisture. In other sections of the country the term
" fallow is applied to the jiractice of leaving the land entirely

undislurJM'd either I'di- tiie whole oi- a pai-t of the year. In the (Jreat

Ilasin, however, the >uiiinii'r f.-iilow is used chicHy fur ni()i>tui'e

conservatir)!).

As has been
I

)i (in led out. (Ill' bulk of I he precipiliilion of Ibis r(<gion

comes in the aiitiiinn. winlrr. iind --pting nionlb>. Ilie summer inontlis

beingalmo>i fri'f from lain. il i~ I liercfore possii)le to establish early
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ill the season a veiy effective dust mulch on the surface of tlie soil,

which is not likely to be disturbed by summer rains and which rc-

<jiiires only enough cultivation to keep weeds from growing. (See

PI. II, fig. 1.) The maintenance of this surface mulch is an expen-

sive operation even under these conditions, for weed seeds germinate

readily in the moist soil below the surface, push up through the dry

mulch, and unless quickly killed dissijiate large (piantities of valuable

.soil moisture. It is quite as important to keep weeds from developing

to any considerable size as it is to maintain a surface mulch that will

check direct evaporation. If these weeds are killed at short intervals

by light surface cultivation they use but little water, and it is also

much cheaper to destroy tliem when small than after they have grown

to considerable size.

It must alway.s be taken into account that the surface soil mulch,

which is .so necessary to moisture conservation, is possible only where

the soil is sufficiently heavy not to be blown away by summer winds.

These summer winds, which in some regions are almost continuous

and sometimes of high velocity, often make a clean summer fallow

altogether impracticable. It is also exti-emely doubtful if the requi-

site summer fallowing is practicable on very light soils, for even the

milder summer winds would do serious damage where such a soil

in a fine state of tilth is exposed.

THE IMPORTANCE OF SOIL TEXTURE.

The water-holding capacity of a soil depends largely upon its

physical texture and is also influenced to some extent by the amount

of organic matter present. For in.stance, a heavy clay soil contain-

ing a large amount of humus might hold 30 per cent of water and

still be in workable condition, while sandy soil having 10 per cent of

water might seem veiy wet. It is therefore obvious that where

success in dry farming depends upon the storage in the soil within

the reach of plants of enough water to carry a crop to maturity, the

water-holding capacity of the soil becomes a matter of the first

importance.

Tahi.k II.

—

liii-rcasril moi.iturc occasioned hy 1 inch of rain distrihiilnl throufih

nirioiis depths of noil, ireirihiny 8'> pounds per cuhie foot.

Depth of
distribu-

tion.
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The water required to cover 1 square foot to the depth of 1 inch

^veighs about oi pounds, while »n acre-inch of water weighs about

113 tons. One per cent of moisture per cubic foot of soil is equivalent

to 0.84 pound of water, while 1 per cent per acre-foot of soil equals

about 18 tons of water.

The preceding table shows the relation between rainfall and soil

moisture as stated in pei'centages. These figures are usefid in com-

puting the potential effect of rains of various amounts, assuming

that all of the rain enters the soil.

Estimating that a wheat crop, for instance, can use moisture 5

feet deep in the soil, it will be seen that a sandy soil would be able

to hold available only about 540 tons of water per acre, while a

heavy loam would hold available about 1,350 tons per acre, or a dif-

ference of more than 800 tons of water per acre in favor of the heavy

soil. These figures show the importance of selecting only the heavier

soils for dry farming whei'e the storage of water from one season to

another is necessary.

Under their virgin conditions the heavier and better soils of a

semiarid region are rarely wet to a depth of more than 3 or 4 feet

—

often 2 feet or less. With the surface soil undisturbed so that this

moisture can move upward and di.ssipate by direct evaporation, and

with the natural vegetation using large (luantities, it is only a short

time after the rains cease before all the available water is lost from the

soil. If this same land is liroken by the plow to a depth of 5 or 6

inches, more of the rain water or melting snow soaks into it and jiene-

trates far below the limit of virgin conditions. If, in addition to the

first plowing, the surface soil is stirred frequently, a surface nuilch

is formed whicii is nearly as effectual in checking direct evaporation

as a coat of oil on the surface of water. The moisture thus held

in the soil continues downward, wetting soil that in some cases has

not been wet for centuries. Since the total annual rainfall in many
dry-farming regions is less than 15 inches, of which l)ut little more

than half can 1k^ secured and held even under favorable conditions,

there is anij^le storage caj)acity in deeji and heavy soils for all the

normal rainfall of two years.

In short, the soil of a semiarid region may Ix' regarded as a reser-

voir which under natural conditions is shallow, with a surface diffi-

cult to {HMietrate and favoring the quick loss of water by evaporation,

lender proper methods of tillage the reservoir may l)e greatly deep-

ened and provided with a cover that will effectually prevent evajiora-

tion, so that its supply may be held for the use of crop plants. It

is the aim of interseason tillage to accomplish this residt. With

crops that do not jjermit intertillage during the growing season the
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iiiiportaiict' of iiitei'scasoii tilla<;(> hecoines very fjjrcat, while llic ex-

Icusivc use of iiitt'ilill('(| ci-ops lessens the need of it niaterially.

CROPS AND CROP TILLAGE.

Wheat and alfalfa are practieally the only crops grown without

inigation in the Great Basin and, of the two, \vheat is by far the

more extensively grown. Other eereaLs, such as oats, barley, and rye,

are grown in an experimental way, while such intertilled crops as

corn, sorghum, potatoes, and field peas are also being tested to a

limited extent.

There are several varieties of wheat in common use both on the dry

lands and under irrigation. In fact, there has been but little at-

tempt to develop strains or varieties especially for the dry lands.

With a few exceptions, the wheats grown are fall-sown varieties of

bi'ead wheat {Trltkuni aestivum) . They are nearly all light colored

and belong to the class known commerciallj^ as " soft wheats." The
more popular varieties are laiown locally under the names of Loft-

house, Kofoid, and Gold Coin.

On the State experiment farms a number of varieties of durum
wheat {Triticum durum) have been under experiment, together with

some of the spring wheats of the type grown in the upper Mississippi

valley, such as Fife and Bluestem, and also some varieties of the

hard, red winter wheats, such as are commonly grown in Kansas

and Nebraska. These varieties are all regarded as still in the exjieri-

mental stage, and they have not yet found their way into general use

among farmers.

Alfalfa is the standard forage crop of the Great Basin area, as it

is of the entire western United States. Among the jieople of Utah it

is known universally as " lucern," the name under which it was first

brought into the Eastern States, and which is derived from the com-

mon European name for the plant. This name was probably carried

westward to Utah by the early j)ioneers, who nevan- accepted the Cali-

fornian name " alfalfa,'' which has been derived tlnongh the Spanish

from an Arabic word signifying " the best fodder."

Alfalfa was first grown in the Great Basin only under irrigation,

but recently it has been tested rather extensively on the dry lands.

Ajjparently there has been no very serious effort nuide to secure

varieties especially adapted to these dry lands, but instead seed from
the irrigated land is harvested and put on the market, togethei- with

any seed that may be grown on land without irrigation.

The indications are that valuable drought-resistant varieties of

alfalfa could be developed in a very short time if ])roper attention

were given to selecting seed from individual ])lanls or even from
.some whole fields that appeared to thrive well on a limited supply of
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moisture. It is tnio that a hii<;:e jiroportioii of the alfalfa seed now
produced in this region receives very little, if any, irrigation, since a

larger seed crop results when the plants are kept rather drier than is

required for the best growth of forage. There needs to be a way
devised by which it will be practicable to find recognition in the

market for seed of alfalfa that is particularly drought resistant, as

distinguished from seed of alfalfa that yields well only under lil)eral

irrigation. If such recognition could be had. there would be an incen-

tive for saving seed from the more drought-resistant plants or fields.

There are practically no grass crops grown on the cultivated dry

lands of the Great Basin e.\cei)t in an experimental way. The experi-

ment farms referred to are carrying on extensive trials with a number
of promising grasses, including species of Bronnis. Agropyron,

Loliuni, and Elymus. There are .some indigenous species, jmrticu-

larly of Agropyron and Elynnis, that are giving some promise under

cultivation.

There is some doubt as to whether any of these grass crops will ever

occupy an important position in dry farming, since they are nearlj'

all shallow rooted and can therefore reach but a small part of the

available soil nuasture when it is really needed; and, furthermore,

they are not well adapted to growing with intertillage or surface

cultivation of any kind, whereas such cultivation is decidedly essential

for crop production on these westeiii dry huids.

till.\(;k fuk whkat.

On the dry lands of the (ireat Basin it is a common ]>ractice to

grow wheat after wheat on the same land, sometimes continuously

year after year and sometimes with alternate fallow years or with

only an occasional fallow year, depending somewhat upon the mois-

true condition of the soil. The ideal method of wheat farming and
the one that appears to be the nu)st profitable, all things considered,

is the method of growing a crop every alternate year, with a year of

clean summer fallow intervening. In this case the land is plowed

deep, about 7 or 8 inches, very soon after harvest, or, if owing to a

press of other work it is not possible to ])low at once, the stubble is

disked as soon as the grain is cut. The grain is usually harvested

with a header, so that there is always a large amount of straw to

plow under. During the following sununer clean cultivation is

given the land and wheat is sown again the following auttunn.

If. as is often the case, the wheat is overripe when harvested, a

considerable (luantily shells out of the heads and falls to the ground,

.«<) that if the aiitunui rains come early and this wheat starts to grow

(here is always a strong temptation to leave the laud un|)l()wed. Not

infre(inently this voluntwr wheat (I<h>s very well and yields a good
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crop. (See PI. Ill, fig. 1.) There sue also cases where this first

volunteer crop is allowed to reseed itself, but the resulting crop

rarely amounts to much, owing to the irregularities of the stand and

to the growth of weeds that quickly estal)lisli themselves under such

conditions. In the long run, it is doubtful whether it ever pays to

grow three or even two crops of wheat in succession without plowing

the land between croj^s, for sucli practice not only wastes valuable

soil moisture, l)iit allows the land to become very weedy. (See PI.

Ill, fig. 1.)

TILLAOIO FOR ALI'ALFA.

The young alfalfa plant is as tender and delicate as the well-estab-

lished plant is strong and hardy, so that while it is necessary to have

tlie land in excellent tilth and all other conditions favorable for start-

ing this crop, a well-established field may be harrowed and disked,

and sometimes even plowed, without destroying or even injuring

the plants. In fact, surface cultivation when the plants are nearly

or quite dormant, as in the early scaring, seems to actually improve

the stand and invigorate the growth.

The best results with alfalfa on the dry lands of the Great Basin

are secured by early spring sowing with a drill on land that has been

j)reviously put in excellent condition of tilth. The seed is ustnilly

sown without a nurse crop, and the land should be as free from

weeds as possible, for when the alfalfa plants are young they may
be easily injured by weeds. During the first summer the new alfalfa

field gets no attention except possibly a clipping with a mower set

liigh to cut any rank weeds that may have started and to cut back

the taller alfalfa plants. The plants cut down are usually left on

tlie ground to form a mulch. The second summer the alfalfa field is

in full bearing and may be cut once for a hay crop, and, if conditions

are favorable, enough second growth will be made to give a light

second crop.

Wlien seed production is the aim of alfalfa growing, a light hay

crop is usually cut very early, before the plants are in bloom, and the

second crop is then the larger and sets seed freely. With alfalfa

seed at its present price, seed production on the dry lands is much
more profitable than the hay crop unless hay is very scarce and high

priced.

After the second year a field may be disked and harrowed with im-

punity without injuring the plants, so that it is (piite possible to ma-

terially aid in the conservation of soil moisture in alfalfa fields even

if the ground is thickly covered with plants. On the dry lands of

North Africa it has been fotmd profitable to sow alfalfa in rows and

cultivate it from time to time, and even to grow a wheat crop in alter-

nate years without injuring the alfalfa, which would yield fair crops

103



30 DRY FARMING IX THE GREAT BASIN.

of hay during the faHow years." It is reasonable to believe that sim-

ilar results might follow attempts to grow alfalfa as an intertilled

crop, cither with or without wheat in alternate years, in the Great

Basin, where conditions are in many respects similar to those in the

higher lands of North Africa in the vicinity of Setif, where this

method of growing alfalfa is in common practice. The quick re-

sponse of alfalfa to cultivation is shown in Plate II, figure -2, which is

reproduced from a photograph taken in the interior of a dry-land

alfalfa field .some weeks after the first crop of the season had been cut.

The plants along the edge of the field ne.xt to the surface-tilled land

hail made a good second growth, while the plants in the interior of the

fiekl. where the available moi.sture had been exhausted by the first

crop, had made practically no second growth.

There seems good reason for believing that sowing alfalfa in rows

far enough apart to permit intertillage would be a profitable method

on the dry lands, even for forage production, while for seed produc-

tion it would almost certainly be more profitable. It is well known
that i.solated alfalfa when allowed to mature on these dry lands pro-

duces relatively large quantities of seed. This is probably due, in part,

to a better illumination on all sides of the plant, resulting in a larger

nmnlx'r of flowers; in i)art to the drier air surrounding the.se flowers

dui'ing the ])ollinating period, which appears to have some bearing

in seed production, and in part to the greater ease of access for in.sects

of various kinds that promote pollination. It is certainly true that

the partial isolation of the plant.s secured by row jilanting results in

greatly increased yields of seed per plant, and there is strong prob-

ability that the yields per acre would be larger, so that experiments

to determine this point woidd be well justified.

There is a strong tendency in the (treat Ilasin, as elsewhere in the

western United States, to let alfalfa grow in a field as long as it will,

which is usually much longer than it is yielding its best returns. In

other words, it is not used as a rotation crop, in the ordinary sense of

the word. The beneficial effect of alfalfa upon the crop that follows

it is generally I'ccognized, but a well-estal)lislied alfalfa sod is hard

to subdue for the following crop, while alfalfa seed is expensive, and

it is not easy to get a good, even start on a n(>w field. The temptation

is very strong, therefore, (o leave alfalfa fields undisturbed, even

though the increased yields of succeeding crops are much desired.

THIN SKKOINO KSSKNTIAl. Tc i IIKST KKSll.TS.

I'lider ordinary conditions in a humid region or with irrigation,

farmers sow about T) pecks of wheat or "."> ])oinuls j)er acre, and from

15 to iiO pounds of alfalfa seed per acre. On the dry lands of the

oHul. 72, I'lirt I, Bureiiu »f I'liiiit Irnliislij. 1. S. Kept, nf AKilculturo.
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Great Biisiii, however, experience liiis shown tliat much lietter crops

of wheat result when only 3 pecks of wheat or 45 pounds per acre arc

sown, while with alfalfa about 8 pounds of seed per acre gives the

best results. Sonic farmers even sow 35 pounds of wheat per acre

without apparently decreasing the yield, and careful exj)erinients

iiave shown that even less than 8 pounds of alfalfa seed ])er acre will

give a good crop if evenly distributed, but uniform distribution is

difficult with much less than 8 pounds of seed per acre. The bene-

ficial effects of thin seeding are very striking, particularly in the drier

years, when a seeding of 75 2:)ounds of wheat results in crojj failure,

while a seeding of 35 pounds gives a good crop. This apparent

anomaly is due to the fact that the heavier seeding results in so largo

and sudden a demand for soil moisture that the sujjplj' within reach

is exhausted while the plants are still in the active growing condition

and before the seed is formed, while with thin seeding the same

amount of soil moisture is sufficient for the plants produced. Both

wheat and alfalfa are able to throw out numerous branches from the

central stem, so that when moisture conditions are favorable the num-
ber of stems actually produced may be nearly as great fi-om thiii

seeding as from thick seeding.

THE SUSTAINED PRODUCTIVENESS OF DRY-FABMED SOILS.

In a system of farming where wheat is grown continuously, that is,

not in rotation with other crops, such as is the case on the dry lands

of the Great Basin, the question of maintaining the soil fertility is

a natural and important one. It is ordinarily assumed that the con-

tinuous production of any one crop, and particularly such a crop as

wheat, must rapidly reduce the fertility of the soil. It would seem,

however, that with the tillage system for wheat, previously described,

by which a clean summer fallow is given eveiy second or third year

and a large amount of straw is plowed under after each crop, the

reduction of fertility is by no means so rapid as it is in some other

regions and under some other conditions.

As a matter of fact, there are fields in some of the older settled

valleys in the Great Basin that have been producing wheat every

other year for a third of a century without showing any signs of

depleted fertility. (See PI. Ill, fig. 2.) 'WHiile actual comparison is

of course impossible, there are reasons for believing that some of

these fields are capable of producing better crops now than when
first plowed. If this be true, it is important to discover the causes

involved and to determine whether this tillage method, if it be found

a contributing cause, is capable of wider ajiplicution with a hope of

similar results. It must be kept in mind that in the practice followed

on these dry lands, where the grain is headed rather than cut with
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the binder and where a large amount of straw is plowed under and

incorporated with the soil, there is probably no reduction of the

hunnis content : in fact, there might even be an increase of the humus
under this practice, for the soils in their native condition bear but

scanty vegetation, which probably adds organic matter to the soil

very slowly.

With this large amount of wheat straw plowed under in the autumn

and allowed to lie over the next winter, followed by continued surface

tillage, conditions ajjpear to be very favorable to the growth of any

bacteria that might aid the conversion of this straw into available

plant food. In fact, the conditions under which this surface mulch

is maintained seem to be particularly favorable for the activities of

nitrifying and other soil-enriching bacteria. It is well known that

there are bacteria that under favorable conditions work on the com-

plex proteids in the organic matter of the soil and change them into

availal)le jilant food in the form of nitrates. In addition to these so-

called nitrifying organisms, there are known to be other forms of

bacteria that while living chiefly on the decaying nonnitrogenous

organic matter of the soil are able to utilize and fix atmospheric

nitrogen in much the same Vtny as do those bacteria that live and

develop nodules on the roots of some leguminous plants.

THE IIE.WY .SOir.S NOT LEACHED.

The heavier soils such as have Ix-en found best suited to dry fann-

ing in the (ireat Basin have such a high water-holding capacity that

with the ordinary light rainfall of the region there is no cumulative

downward movement of water through them. In other words, the

rain water that enters these soils is held by capillary force against the

force of gravity, and instead of moving downward to join an under-

ground water table, it is returned to the air either by direct evapora-

tion from the soil surface or by transpiration jjrocesses through plants.

This is, of course, not true for any but the deeper and heavier soils.

Soils that occur as thin layers over impervious material, or those with

so coarse a texture as to have a very low water-holding capacity, can

not act as effective storage reservoirs. This fact again indicates the

desirability of heavy soils for dry farming.

The importance of the fact that some of these dry-farmed soils are

not leached by the rain water becomes ajji^arent when it is realized

that the soluble salts that residt from the ordinary i)roces.ses of soil

weathering and from the activity of various organisms are not

washed out of the soil, i)ut remain to l)e used by plants. The prover-

liial richness of so-called ari«l soils, as well as the occurrence of

alkali in soils of dry regions, is due to the fact that such soils are not

leached by the rain.
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THE IMl-ORTANCE (IF <)K(iANI(; MATTKK IN THE SOIL.

A continued supply of organic matter in the soil appears to be abso-

lutely essential to successful crop production. It is one of the most

important sources of the various forms of nitrof^eii available to crop

](lants, and nitrogen in some combined and available form is of course

absolutely necessary to plant growth.

IJndecayed organic matter is not only useless to plants, but it is

also likely to have an injurious mechanical effect upon the soil, at

least in a dry i-egion. by keeping it loose and open, thus making
moisture conservation difficult. The processes of decay that take

jjlace in the organic matter in the soil are varied and complicated.

Some of them result in additions to the supply of soluble salts used

by plants, while others lead to the complete loss of the constituent

substances through their reduction to gaseous forms and diffusion into

the air, as in oxidation and denitrification. It therefore becomes

important to consider something more in a tillage method than merely

adding raw organic matter to the soil. This must be followed by
providing conditions in the soil favorable to the activities of those

organisms that reduce the organic matter to forms available for plant

nutrition witli as little waste or loss as jjossible.

CONniTIONS FAVORING NITRIFICATION.

The processes that result in the decomposition of organic matter in

the soil and in the formation of nitrates are favored by a moderate
supply of oxygen, the presence of capillary moisture, fairly high soil

temperatures, and the presence of free bases to combine with the

nitric acid formed. Such conditions are very well provided by the

method of tillage used in growing wheat in the Great Basin, as pre-

viously described.. With that tillage system a large amount of wheat
straw with its partially decayed leaves is turned into the soil in the

early autumn. The winter rains penetrate the loosened soil, and the

continued surface cultivation during the following summer largely

prevents the loss of this moisture by evaporation. This surface

cultivation also promotes the aeration of the soil, which is essential

to the most rapid nitrification, while the absence of jjlant gi'owth to

shade the soil gives the high temperature needed.

The beneficial effects on nitrification j^rocesses of the conditions

produced Ijy summer fallowing are discussed at some length by Hall "

in describing the work at Rothamsted, England, wdiere the rainfall is

sufficient to leach the soil of the field under experiment

:

It will be seen that the produce of wheat after fallow is considerably higher
ihan when it is grown continuously—17.t against 12.7 bushels per acre: but if

"Hall, A. D. The Book of IJothamstod Experiments, pp. (i2 liC; also pp. L'21-

223, 1905.
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reckoned as produce over the wliole area, half in crop and half fallow, the whole

acre grows much less both of grain and straw than where the enn) is grown
year after year on the same land. *

An analysis of the results from alternately fallowed plats, how-

ever, shows the real benefits of fallowing. Both the seasonal rain-

fall and the anioiuit of leaching from the land were measured for a

.series of years, and when the years of light rainfall and consequently

diminished leacliing are grouped together and contrasted with the

years of heavy rainfall and increased leaching, it is sfen that the

yields following the drier season were high as comjiared with the

others. Thus, for the years when the rainfall for the four months,

September to December, inclusive, averaged 8.S8 inches and the per-

colation was only 4 inches, the yield after the fallow was 2,743 poinuls,

as against 1,810 pounds on the continuou.'S wheat plat, a gain of 'Xi'^ii

pounds, or 52 per cent. For the group of years when the rainfall

averaged IS.OO inches during the same four months and the percola-

tion was 8.92 inches, the wheat after fallow yielded l.T")? poumls,

against 1,G27 on the continuous wheat plat, a gain of 130 pounds, or

onh' 8 per cent. In other words, as a result of the deireased percola-

tion more of the nitrates were left in the soil.

It seems probable from these residts that with contlitions such as

exist on the dry lands of the (Jreat Basin, where there is practically

no loss by jiercolation, the j)roducts of nitrification during a fallow-

year would be fpiite sufficient to overcome any tendency toward the

exhaustion of tiie.se soils.

TlIK FIX.XTIOX OF NITROGEN.

Tlie Itaotorial action Ity which the complex proteids of the organic

matter in the .soil are converted into nitrates or other forms of nitro-

gen is but one of tlie several sources of the nitrate supply of soils.

It is well known tiiat l)acteria living in the roots of some leguminon-^

plants are able to coml)iiie atmospheric nitrogen into availal)le forms,

and it has U'en di.scovered more recently that practically all culti-

vated soils contain bacteria which are al)le to combine atmospheric

nitrogen and make it avaiiabk- to plants, drawing their energv mean-

while from the carbohydiate material of the soil hunnis."

There are nniny indications that the sustained productiveness of

the dry-farmed soils of the (Ireat Basin is due, in part at least, to

the activities of this latter group of nitrogen-fixing bacteria. The

same conditions that favor the action of llie nitrifying oi- hunnis-

rediu'ing organisms also favor the action of the nitrogen-fixing bac-

teria, viz, a supj)ly of carlxiliydrate material as furnished by disin-

oBnll, A. I>. ScloMcc, .N. S.. L'li: ATili. m05.
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tegi'iiliiijj; wheat straw, a jiooil Mijiplv n( soil inoi^liirc, lii<r|i soil

tenipei'atiiros. and tlu; jjresciicc of alkaline l)ases to eombine with th(!

nitric aeid prothieed.

OHOANIC .AIAT'IEK l-O.ST liY OXIDATION.

In \iew of the inipoi'tanee of organic matter in maintaining the

fertility of these dry-farmed soils there is a strong incentive to avoid

excessive losses by direct oxidation.

In maintaining the clean summer fallow previously described, it

is necessary to keep the upper 3 inches of the soil thoroughly stirred

to form the surface mulch. This portion of the soil, being very dry

and well aerated, is kept in a condition which is most favorable to

" burning out " the organic matter which it contains." The loss of

organic matter in this way can not very well be avoided, for an effect-

ive surface mulch is necessary to prevent the loss of moisture from

the lower soil. It is possible, however, to very greatly reduce the

loss due to oxidation by deep plowing, which increases the depth of

the surface soil in which the nitrification and nitrogen fixing can

take place. These jDrocesses go on very slowly, if at all, in the soil

below the furrow slice, so that deep plowing is very necessary to the

best results in dry farming, not only as a factor in securing and con-

serving soil moistui'e but also in promoting the activities of the

various organisms that work in the loosened soil and help to make it

j:)roductive.

DRY FARMING StTPPLEMENTARY TO IRRIGATION.

Witli a few exceptions, the irrigated sections of the tireat Basin are

surrounded by arable lands which are either too high to be economic-

ally irrigated or too extensive to be irrigated with the available

water supply. In the great majority of cases these lands receive

rainfall enough for the production of some special crojjs even when
it is insuflicient to support farm homes or even for the gi'owth of

wlieat and alfalfa with the best of tillage.

It is very doubtful whether a settler would be safe in al templing

to nudve a home and start a farm on even the more promising of these

dry lands. At the present time almost all the farming on the dry

lands is done in connection with some irrigation farming. In many
cases the farmer has little more than his garden and orchard under

ditch, but it is at least enough to insure him fruits and vegetables

for his table, and, if need be, a little forage for his stock in the event

of a severe and ])rotracted drought.

This plan of utilizing the unirrigable dry lands is much safi'i- for

the individual and is also much better for the connnunitv. Farming

"Storer, P. H. Agriculture, 2: 28-29, 1902.
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with irrigation usually costs more per acre than dry farming, so that

wherever it is possible to grow the cheaper staple crops without irriga-

tion it pays to make the attempt. The products of the irrigated land,

such as vegetables, fruits, and the succulent forage crops, then find

a larger local market, because they can not be produced without irri-

gation, while live stock and some grain crops can often be produced

much more cheaply on the dry lands. Thus the two portions of a

comnuuuty can supplement each other to the profit of both.

One of the most important effects of the develoi)ment of diy farm-

ing adjacent to an irrigation settlement is the nniih-needed lesson it

leaches of the value of tillage. Overirrigation with little or no tillage

is the most conmion and serious failing of the western farmer. It

is only where irrigation water is costly or can not be had at any price

and when crops actually begin to fail that cultivation is seriously

resorted to. As a result, it is only in those sections where irrigation

is very new or where water is very scarce that the serious effects of

overirrigation are not felt. Once the habit is foi-med, it is much
easier to irrigate than to cultivate when a crop shows signs of distres.s.

The ground is therefore filled with water, low places are swamped or

made too alkaline for crops, and the fertility of the land is seriously

impaired.

With the development of dry farming, however, the beneficial

effects of tillage in conserving moi.sture and in increasing soil fer-

tility give a constant and striking object lesson. AVhea it becomes

apparent that many of the same crops can be grown with adequate

cidtivation and without irrigation as successfully as they can be

grown with irrigation alone, a farmer hesitates before undertaking

to share the l>urden of expensive extensions to existing irrigation

works. When the extension of a cultivated area is denunided, it

becomes at once a practical (pieslion whether increased cultivation

or increase<l construction siniU be the basis of such extension. Wier-
cver cultivation is resorted to in connection with irrigation tbc bene-

fits are at once ap|iarent, but without some continued object lesson or

some real need, such as scarcity of irrigation water, it is seldom

seriously umlei'takcn.

MAKING A HOME ON THE DRY LANDS.

In any situation wliere diy farming is possil)le in connection witli

even a small amount of irrigation, there is nnich less risk involved

than where there are no such opportunities. In fact, in any place

where the rainfall is so light as to require extraordinary tillage

methods in the production of ordinary crops there is considerable risk

in establishing a home without the possii)iIity of using irrigation for

at least the farm garden. In nearly every semiarid region the varia-
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tion in rainfall from year to year is very great, so that one must

expect to experience occasional or cscn frwpient dry years, when
even with the best of care the oi-dinary garden crops would fail, and

there might even be a shortage of forage for the stock.

It is therefore highly important in selecting a farm on the dry

lands to secure provision for some irrigation, at least for the garden.

The larger part of the dry lands of the western United States have

underground- water within reach. Some of them, indeed, overlie

artesian basins, so that deep wells supply an abundance of water.

In other cases water can be had by lifting, and with windmills or

small engines it is considered quite feasible to lift water 200 feet or

more for domestic uses and for garden irrigation.

A garden of some kind is almost a necessity for a farm home on

the dry lands, as elsewhere, and the means and methods of providing

it should be among the first considerations of a new settler.

It is sometimes jaossible to maintain a garden by taking advantage

of the surface run-off after torreiltial rains, which may be collected

l)y intercepting ditches and run into broad, shallow trenches in the

garden until it settles into the ground. A view of a garden in which

this method is used is shown in Plate IV, figure 2.

'WHiere ground water lies very deep the expense of reaching it is

often too great to be borne by a farmer individually, especially

by a new settler, and it is then necessarj^ to attempt a solution of the

problem on a community basis. There are vast areas of land in the

western United States with enough rainfall for dry farming, yet

without any easily available supply of ground water even for domes-

tic use. In some such regions it is often possible to collect rain water

from buildings and store enough in cisterns for culinary purjooses,

l)ut this is sometimes out of the question for a new settler in a tree-

less country, where building material is scarce and high priced and
where he" must be content to live for the first few years in a tent

house or a small shack. In such situations the water problem must
be solved by a communitj'^ action.

In some instances the extension of dry farming around irrigated

centers is limited only by the distance which farmers can atl'ord to

haul water to supply the horses or engines required for the farm work.

In other cases large tracts of land that arc well suited to dry farming
are remaining undeveloped because of the absence of springs and the

uncertainty as to the presence of an underground supply of water

within reach and, if found, as to the proper location of wells.

One of the most urgent needs for the further development of dry
farming in the (ireat Basin is a hydrographic survey for the purpose
of determining the location and extent of the underground water
resources. AVithout the information that such a survey might fur-
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nisli, settlers must either reiiiain in iinmeiliate contact witii an existing

water >up])ly or waste much money that thev can ill art'onl to lose in

hlind attempts to locate water for themselves.

SUMMARY.

Dry farming in the Great Basin is limited at present almost entirely

to the State of Utah, where it has been carried on to some extent since

1S75 and its practice has been increasing rapidly since 1900. The
work was initiated by private experiments, but the State of Utah
is now supporting six exj)eriment farms for testing varieties and

working out scientifically the best rotation and tillage methods.

The jirecipitation comes during the autumn, winter, and spring

months, ditl'ering in this respect from the precipitation on the dry

lands east of the Rocky Mountains, where it comes during the sununer

months. Farming is successfully carried on with an annual average

rainfall of 15 inches or slightly less. The ainuuil variation in rain-

fall is considerable and the year lOOti was unusually wet. I^cal

ti)i)ography has a marked eU'ect (m the amount of rainfall.

Clean summer fallowing and alternate-year cropping, together with

thorough tillage, are the i)asis of successful tlry farming in the

(ireat Basin.

AMieat and alfalfa are the most important crops now grown on the

dry lands of the (heat Basin. Thin seeding is found essential to the

best results with these crops.

Under the best methods of tillage the land appears to remain

liighly i)roductive even where no other crop than wheat is grown.

Dry farming is now used only as a supplement to irrigation farm-

ing. There have been few attempts to nuike homes on the dry lands.

The inde|)endent extension of farming on the dry lands depends

up()ri tlic development of undergiounti watei- for domestic use.
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DESCRIPTION OF PLATES.

Pi^\TE I. Fiff. 1.—A geiipriil view of the S:\u .Tuiiii County Ariil Farm, a 40-acre

farm niaititaiiieil by the State of T'tah for exiK'rimental purposes, looated

at Verdure, near the town of Montieello. This is one of six farms main-

tained liy tlie State for similar purposes. The veftetation in the foreground

is ehietly .l)lacl< sage, while the trees are juniper. Fig. '_*.—.V field of wheat

in shock on land adjacent to the San Juan County Arid Farm, '("liis field

was covered with black sage two years ago.

Plate II. Fig. 1.—Field showing the type of summer fallow maintained in

every other .series on the San .Tuan County Arid Farm. This serves at once

to kill out weetl.s. conserve moisture, and promote huniificalion in the soil.

Fig. 2.—The interior of an alfalfa plat on the San .luan County .\rid Farm.

This alfalfa had been cut once and the plants in the interior of the plat

made no second growth, while those along the margin ne.xt to the well-

cultivated roadway were ready for a second cutting at the time shown in

this illustration.

Plate III. Fig. 1.—.V jMuir cro|) of wheat on the Sevier County Arid Farm,

I'tah. The failure of this crop was apparently due chietiy to a lack of

proper tillage during the previous season. Fig. 2.—.V i-rop of wheat grown
witliout irrigation in the Cache Valley. Ftah. This land has been prtxluc-

ing a crop of wheat every other year for thirty-five years. ( I'hotographe<l

by Mr. Charles .1. Rraud, liHK!.)

Plate IV. Fig. 1.-—Harvesting wheat grown without irrigation near Ncpbi,

ITtab. A header like that shown will harvest alxtut 2.") acres n day.

(Photographed by .Mr. Charles .1. Hran<l. liKtc. ) Fig. 2.—.V hillside garden

ill a seiiiiarid region, showing one of tlu' settling ditches uswl to catch and
hold the water which runs olf the hill above.

40
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Fig. 1.—General View of the San Juan County Arid Farm, Utah.

Fig. 2,—Field of Wheat in SHocr, un Land Ao
Arid Farm.

AN Juan County
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-1l_.. I. [ !LLj Shuwing the T.ie uf Sjmmer Fallow Main-

tained IN Every Other Series on the San Juan County
Arid Farm.

Fig. 2.—The Interior of an Alfalfa Plat on the San Juan
County Arid Farm.
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Fig. 2.—a Crop of Wheat Grown Without Irrigation in the
Cache Valley, Utah.
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Sir: I liave the lionor to transmit herewith a manuscript contain-
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manuscript be published as Bulletin No. 10-i of the Bureau of Plant

Industry.
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B. P. I.—275.

THE USE OF FELDSPATHIC ROCKS AS

FERTILIZERS.

INTRODUCTION.

In view of the great demands that are being made upon the agri-

cultural resouixes of the country, it is a matter of vital importance

that consideration be given to the available supplies of elements

which are necessary to su.stain and maintain the quality and quantity

of the crops. It is well known that there are three principal fer-

tilizing materials: Nitrogen, phosphoric acid, and pota.sh. The dis-

covery of electrochemical and bacteriological processes for fixing

the nitrogen of the air, thereby changing it into a form in which it

can be used as a plant food, seems to remoA'e all doubt as to the

abundance of the supply of this important element for all time to

come. An enormous geogi'aphical area of this continent is underlain

with practically inexhaustible sui^plies of phosphatic rock, which,

with the phosphates obtainable in waste bone, slaughterhouse tank-

age, fish scrap, and the basic slags from the ii'on industry, insure a

limitless supply of phosphoric acid.

With regard to potash alone there has been i-eason to feel anxiety.

Up to the present time no deposit or source of this necessary element

in any of the forms in which it has been heretofore considered avail-

able as a plant food has been discovered or developed in this country.

The mines of Stassfurt, Germany, furnish almost the entire supply

of potash for fertilizer in the United States, exclusive of that which
is used over and over by the processes of natural and green manuring.

The potash salts, which up to this time have been exclusively used

for fertilizing, consist of muriate, sulphate, nitrate, and carbonate,

either in a crude or in a previously purified condition. Kainite is

a trade name given to a crude product of the German mines, which
contain.s about 13 per cent of actual potash, largely in the forms of

sulphate and chlorid (muriate). The quantity and value of potash

salt to be used as fertilizers imported in the fiscal years 1903, 1904,

and 1905 are shown in the following table. The price of the potash

unit has .shown a tendency to increase each year.

7
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Table I.
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Imports of potash salts for use as fertiUzersfi

Kind of fertilizer.



INTRODUCTION. 9

tiy, Clarke ° has made the following calculations of the relative

abundance of various rock- forming minerals:
Per cent.

-Xpjitite (phosphate of lime) 0. G

TitMiiium •minerals (oxids and silioates) 1.5

• iiiMi-tz (silica) 12.5

Feldspar (silicates of aluminum, potash, soda, and lime) 59.0

r.iotite mica (silicates of aluminum, magnesium, potash, etc.) .S. 8
Ilornlilende and pyroxene (complex silicates) 16.8
Miscellaneous .5.

8

Total 100.

It is seen from this that probably the majority of all the original

rocks contain more than 50 per cent of feldspar. There are, however,

a great many different varieties of feldspar. The feldspars belong to

a type of minerals known as silicates, in whic-h aluminum and other

elements, such as potash, soda, and lime, are combined with silica.

Pure orthoclase feldspar is a silicate of aluminum and potash, which

theoretically should contain Ki.S per cent of potash (K„0). As a mat-

ter of fact it is extremely difficult to find an example of pure ortho-

clase, and in most of the feldspars, which occur in large deposits, the

potash is to a gi'eater or less extent replaced by soda or lime, or both.

For this reason it is impossible to tell without a chemical anaWsis

how much potash any given feldspar will contain. The granite rocks

consist of feldspar, quartz, and a little mica in varying proportions;

many of the other well known rocks, such as the slates, sandstones,

gneisses, and traps, also frequently contain more or less feldspar.

Some of these rocks carry little or no potash, although many of them
will run as high as 5 per cent ; very few of them run higher than this.

A cubic foot of granite weighs about 170 pounds; on a 5 per cent

basis, 8.5 pounds of this is potash. A quarry 100 feet square and 100

feet in depth of such rock would therefore contain 8,500,000 pounds
of potash (K,0). It is at once apparent that nature offers a limitless

supply of raw material which only awaits an economical process to

make the potash available.

In many localities there occur large dikes or deposits of more or

less pure feldspars, which usually run higher in potash than the true

granite rocks. These large deposits, which occur in a great many of

the States, have been developed in Maine, Connecticut. Pennsylvania,

New York, and Maryland, where they have been mined exten-

sively and the feldspsir ground to fine powder, principally for use in

potteries. As has been said, pure orthoclase feldspar should contain

1G.8 per cent of potash (K./)), but none of these deposits will run on
the average much more than 8 to 10 per cent. For pottery use it is

essential that the spar should melt in a kiln fire to a clear white glass,

1 Bill. 228, U. S. Geol. Survey, p. 20.
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and it must therefore be almost entirely free from mica or iron-hearing

minerals. For this reason there are large quantities of materials at

every feldsj^ar qiuirry which, though unfit for pottery use, would be

valuable if any method were known of making potash available.

The question whether fine-ground feldspar can be used as a potash

fertilizer has been a matter of controversy for many yeai"s. There is

a large and widely scattered literature on the subject, an examination

of which shows that the matter has been debated with much vigor

and sometimes with j)rejudice and intolerance on both sides. It is

easy to find the pulilisheil records of a number of ex|)eriments. maile

by trained and thoroughly competent agriculturists, which tend to

show that ground feldspar is an efficient jjotash fertilizer. On the

other hand, a niunber of experiments seem to indicate that the potash

is only slightly available, while others would appear to show that the

ground rock is entirely useless. On account of the large interests

involved in the settlement of this question it is not difficult to sec

why vigorous differences of opinion, and even luijust prejudice,

should have arisen. When, liowever. trained investigators reach

opposite conclusions, based upon experimental evidence, we are forced

to the opinion that while gi-ound feldspar may he a useful fertilizer

under certain conditions it is not so under others.

It is the object of this bulletin to present and discuss as fully as

possible all the evidence that can be obtained on both sides of this

important (luesfion. Tiie great denumd for infornuition on the sub-

ject which has arisen and the numerous misstatements that have been

printed make it desirable to present the evidence obtained up to date,

even though many more years will be necessary for the conclusion of

careful systematic investigation under cro]) and field coiulitions.

The availability of potash contained in feldsjjathic rock must

depend upon several important considerations, which can best lie

expressed by a discussion of the following questions:

(1) Is tlie potash locked up in fel<is|mr niiil tlio foldspatMc rucks, such iis

Ki-anlte, gneiss, rhyollto, syenite, etc., to any extent Mvailiil)!(> us n fertilizer

when tlicsi- rocks are crushed or uround to fine powder?

(2) If tlio first (luestluii cim be jinswcred in the .idirnmtivc. wli.Tt inllnem-e

does flnene.ss of srindin;; Iwivc mi llie ipicstion. and to wli;it de^rci- of fineness is

it necessary to grind in order to inal;e a sullicient anioinit of jiotiisii Mvailiiliie

in the first season after application?

(3) What would he the cost of using ground i-ock in place of tiii' soiulile com-

pounds which up to the present time li.ni- i)e<Mi exclusively used, nnd wouitl

there lie economy In so <lolngV

(4) Could any suhscpu-nt danuigi- result from llie use of ground roi'k ; jnid If

so, how would sia-li damage i-onipiiri- witli that wldcli follows the continued use

of soluble <'om|>oiuids. such as clilorlds, sulphates, .and carhomitesV

(n) If it should lie determined that the jMitash in ground feldspiithic rock is

only partially nvallahle iis ii ferllll7,4'r. Is there any method or process by which

tile grounil rock could be treated so iis to increase Ibis Mviilialilllty ?
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THE AVAILABILITY OF POTASH IN GROUND ROCK.

The attention of the writer was first tui-ned to the availabilitj' of

potash in ground rock by a study of the decomposition which takes

place when various rocks are used to form the surface of macadam
roads. The binding power of rock dust depends upon the decom-

position of the particles under the a('tion of water and other sub-

stances. It Ikis always Ijeen Ijelieved heretofore that only the potash

that could be leached or dissolved out of a finely ground material

with water was available for plant growth. As a matter of fact

even the most finel}' ground feldspar which it is possible to obtain

yields extremely minute quantities of potash to actual solution in

water. Feldspar which contained about 10 per cent of jDotash and

was ground to a very fine powder yielded only 0.0:25 per cent to

solution in water, and only O.OSO per cent to the action of a dilute

acid. A large numljer of similar observations has led to the confi-

dent belief, almost universally held for many j^ears, that although

rocks which were disintegrated by natural pi'ocesses served as the

original source of potash, the action M'as so slow that it would be use-

less to grind rocks and attempt to use them as fertilizers. In the

writer's investigations, however, evidence has been obtained which

seems to show that decomposition of fine-ground feldspar goes much
farther than was indicated by the simple solution tests with water

and dilute acids. By the use of laboratory methods it has been

shown that almost complete decomposition can be made to take place

in comparatively short periods of time under the action of water

alone. In order to accomplish this result it has been necessary to

use a method by which the potash is continually removed as fast as

it is set free from its combinations in the rock. Xow, as the roots of

plants are continually performing this function, it is possible that in

nature the decomijosition of the feldspathic- particles in the soil must
be continually going on as long as the product is being used, and

slowing down to the stopping point when no removal is effected by

plant growth. For further infornuition on the scientific discussion

of the decomjiosition of the feldspars the original papers should be

consulted."

The fact, frequenth- cited and familiar to almost every person,

that rocky hillsides with little or no soil can support growths of tim-

ber, would appear to demonstrate that rock potash is available.

When it is remembered that wood ashes contain anywhere from ."> to

12 per cent of potash, it will be seen that a large tree rei)resents. as it

stands, a considerable quantity of this substance. However, trees

<• Bui. 92. Buroiiu of Chemistry, U. S. Dept. of Agriculture ; Cir. 38 and Bui. 28,

Office of Public Roads.
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take a long time to grow, and this present inquiry is mainly confined

to availability in a single year from finely ground material.

In order to put the availability of the potash in very finely ground

feldspathic rocks to actual test the writer undertook some prelimi-

nary experiments in the greenhou.se. Tobacco was selected for the

exjieriments because, besides l)eing extremely dependent upon an

abundant potash supply, this i)lant is particidai'ly well adapted to

observation and control. Artificial soils were made up of clear,

close-grained white sand and finely ground feldspar, running about

S per cent jjotash. such as is ordinarily prepared for u.se in the pot-

teries, and which will pass through a standard sieve of ai)otit "200

meshes to the linear inch, having apertures api)roximately 0.0024

inch s(|uare. ToImicco seedlings weic set out in this mixture and

carefully fed fi'om day to day witli dilute solutions of anuuonium

niti-ale ;ind ammonium i)hosi)]iate in order to supply the necessary

amount of nitrogen and phosphoric acid. In addition to this, a

small anu)unt of salts, containing lime, nuignesia, and iron, was also

atlded to the food solutions. Every care was taken, however, to see

that no pota.sh, except that which might be supplied l)y the feldspar,

obtained access to tiie plants.

For the sake of comparison, plants were al.so grown at the same

time in a rich composted loam soil, which contained an abundance of

ail ]ilant foods, including potash. .Vltliough the artificial sand-feld-

spar soil was hard and apparently uusuitecl to the growth of plants,

the toi)acc() iie\ei'tlieless throve well in il. and showed at no time

the slightest indication of potash starvatiun. \\'lien tiie ex|)eriments

were finally abandoned, the tobacco plants growing in the sand

feldspar had attained a heigiit of ai)out ;? feet, and showed every

indication of being as perfectly nourisheil as those giowing in the

licli soil.

In addition to the above experiments, seedlings were also m-I out

in a poor, iinfertili/.ed soil, with and without the addition and ad-

mixture of a certain ])ropoi'lion of the ground feldspar. Ileie also

(lie availablity of the felds|)ar potash was clearly iudicaled.

These experiments, which were nuule in the sunnner of litO."), were

not considered conclusive, but were sulliciently encouraging to justify

further and more systematic investigation. Hefoic |)roceediMg it.

was of course necessary to look up the lileratnre of the subject, in

order to .see to what extent gi'ound feldspar had been experimented

with i)y otiiei' investigators. .V bulletin of the United States De-

jiartment of Agi'iculture. wliich appeai'ed a siiort time aflei' the con-

liusioh of (he preliminary experiments described above, contains a

|iarli.il ri'I'eronce list of previous |)ublica(ions along (his line."

" ISul. :M), Ilurcaii iif Sods. I'. S. I>cp(. .\>,'iliMil(un'. p. lit!.
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Oil accomit of the jLCical iiitcrcst wliicli lias Ijccu aroused in tliis

important siibjeet and in ordei- to present nil the facts in the most

accui'ate manner, the work of ]jrevioiis experimenters will ])e friven

in as much detail as space will iicrmit. It is llie inlentiou to Krin^^

together all the information and evideinc llial the literature of the

subject affords, whether it ajijx'ars In he l'a\()i-alile In the use of

ground feldsi:)ar, or the reverse.

In 184!) Salm-Horstmar " pul)lishe(l in a (Jerman scientific journal

a method of pre2:)aring an artificial soil which, while being ojjen.

porous, and of a soft texture, should be absolutely free from all

plant foods except those which were purposely added to it. The
|)urest crystallized sugar was Inirned to a light form of charcoal and

found to be absolutely free from any impurity capable of furnishing

nourishment to jjlants. All soits of ditl'erent substances were then

added to this material in other pots, and plants grown in them. In

this way the experiments were kept under accurate observation and

iiHich information was obtained of the actual foods, and their forms,

which are necessary to carry on the nourishment of plants. A short

time after this investigation, in Is.'id. a chemist named Magnus'' re-

peated these experiments, and also made others. In addition to the

pots filled with sugar-chaicoal, some of the pots were filled with

coai'sely j)ulvei'ized feldspar. It was foiiiid that the jjlants growing

in the feldspar made a gooil growth. e\-eu if no other food contain-

ing potash was added. The finer the felds])ar was ground the better

was the development of the plants. Magnus suuuued up the residts

of his investigations as .follows:

(1) 111 the absence of all iiiiiiciMl plant I'ckmIs. Imrlcy ntl:iiiicil :i heUlit of"

iiliout 5 inclii's (Mily before djing.

(2) The addition of very small .niinunls i.r niiniTnl pl:iiil I' Is rn:iblfil llic

]ihiiits to reach complete develo|imcnl.

(:i) If too mnch i>hint food w.-is pi-csciil, llic piniils were sl\ni(cil m- rclnscil \><

srow at all.

(4) In pure l'cldsp:ir li;u-lcy niadc .niiiiijclc dcvcloimicnt .iiid uiiilnrcd i.'riiin.

(.'il The dcvcIcipMicnl of Lirowlh \.irird with llir cdnrscnc-is or liniMicss nl' th.'

fcldsiinr.

Ill l'^(U Tveichardt,'' a distinguisheil agi-iculliiral chemist, advanced

the opinion that granite. j)orphyrv. and oilier rocks I'icli in orthoclase

feldsjiar (|uickly give up their ])otash to jilants wlien the ])articles

are very fine.

x\bout 188-1 Hensel,'' a German writer and cliemisi, advocated the

use of ground rock or so-called " stone meal," not only in order to sup-

ply the requisite potash, but also the phosphates and other mineral

Jonr. fiir Prakt. Chem., 1S4!>, 4(;. 1!«.

>> Iliid., 1S.50, .-)(). (-..-I.

' .\ck<Tbau Chemic i ISdl i.

<! \. J. Tafel, r.read I'l-nm Stones. IN'.ll.
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plant foods, such as lime, magnesia, iron, and manganese. This

iiuthor published a philosophical work entitled " Das Leben." which

treated in part of the use of rock fertilizers. Hensel thought that the

use of excreta, otfal. and other decaying and waste material as manure

was harmful, if not to plants, at least to animals and men who sub-

sisted upon them. Like many enthusiasts. Hensel appears to have

been completely carried away by his ideas, which were not always

justified by known facts. Hensel obtained, nevertheless, a consider-

able following" and factories were established to j)repare stone meal.

The subject evoked much discussion in Germany for many years.

Wiether rightly or wrongly. HenselV ideas provoked the antagonism

of nearly all the leading exponents of agricultural science in Ger-

many. A great many experiments were inulertaken and in many
cases the stone meal as prepared by the factories was shown to be very

low in plant foods and nearly worthless as a fertilizer.

AnK)ng the prominent agricultural chemists who waged war on

Ilensers stone meal were AVagner.'' Btittcher.'' Steglich.'' Hentschel,''

I'feiHer and Hansen.' and Morgen."

In some respects Hensel's arguments were not witlK)ut weight, and

he was keeidy aware of the necessity for very fine grinding l)efore the

mineral constituents of i-ocks could be considered as jiractically avail-

able. The following (|U()tation '' from a translation of Hensel's work

stands for itself:

The ])raotioaI point to settle is liow far fertilizing with stone meal pays, what

yields it will afford : thus, whether it will be profitable for the farmer to us»> it.

* • • It must here lie ipri'iiiisi-d I hat tlie tineness of the stamping or grinding

and the most complete intermixture of the constituent parts are of the greatest

imiHirtaiK-e for securing the greatest lienetlt of stone-meal fertilizing. A manu-
factured article of this kind has recently Ikhmi suIimitto<l to me whieli showe<l

in a sieve of modern fineness three-fourths of the weight in coars«> residuum.

Hut as tlie solubility of the stone meal, and thus its ellicieiu'y. increases in pro-

IKirtion to its fineness, the greatest piissible circumspeition is r»Hinired in grind-

ing it. The finer the stone dust the more energetically can the dissolving

moisture of the soil and the oxygen and nitrogen of the air act u|Hin it. .V grain

of stone dust of mcHlerate fineness may be nnluced in a mortar of agate iM'rlmps

into twenty little particles, and then every little particle may be rendered acces-

sible to the water and the air. and can. therefore, be used as plant food. Thence

il follows that one single load of the very Hni'st slone meal will do .is nuK'h as

twenty loads of a coarser product, so (hat by reducing to the finest dust, tin-

Pomol. Mouatshefte, No. 1 (1802) ; also Wegwelser zur Gesuudhelt, Septeiii-

Imt 1.->. 1S!)1.

''/,<"it. Laiidw. Verelne lless.'n. \S'M. lA. 14.

--(•entbl. .Vgr. ('hem.. l.S!».-. 24. .««.

<i Ihld., 1S!».-. 1'4. 42.S.

> Ibid., IWMi. I'o. i:«!.

/ Ibid.. I.sjm;. j.-i. .S02.

fflbid.. IS'.IN. l.'T. 74:t.

* A. .1. Tafel. Mread from .S(oiies, l.S'.ll, p. X\.

lo4
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cost for frciiU'lit ami ian'iiif;c and llic use of liorsc .uul cai-l woukl amount to only

one-twentieth. Tlierefore we can afford to jiay unhesitatingly a higher price for

the finest stone meal that has been passed through a sieve than for an article

that may lie not so mudi a fine imwder lint i-atlier a kind of coarse sand.

Iiuisnuifh iiri this Ijiilletiii is iiitei-esti'd iniiiiily with the inquiry con-

cerning the. use of fine-ground feldspar or feldspathic rocks known to

be ricii in potash, no greater space need be given the German stone

meal discussion.

Some exjjeriments were carried out in ISST on the use of ground

feldspar as a fertilizer by Aitken, a Scotch agriculturist, and chemist

to the Highland and Agricultural Society of Scotland. Aitken does

not say that he was aware of the work of Magnus or the deductions

of Hensel. The record of these experiments is given in the author's

own words :

"

We are familiar with the fact that feldspar, under the slow but constant

action of those forces included under the name of weathering, becomes dis-

integrated and decomposed, and that the potash it contains is dissolved away
from it by rain, so that streams emanating from districts where feldspathic

rocks abound are found to contain potash salts, and the level straths laid down

by the jirolonged action of these streams yield fertile soils that are rich in

potash. Tliese soils are the product of natural agencies that have been going

on for centuries, and the store of .soluble potash salts they contain has been

increased to an untold e.xtent liy the slow solvent action of the roots of plants

that have grown on them, so that the i-oiiversion of felilspathic rock into soil

so rich in potash as to afford an aliundant suiiply of that constituent for the

raising of agricultural crops is the product of the work of centuries. At first

sight, it might seem a foolish thing to expect that by merely grinding felds-

pathic rock, and strewing the powder upon soils deficient in potash, the long

natural process referred to should be so accelerated as to cause the feldspar

to act as a source of potash for the inunediate use of the growing of crops

whose vigorous growth demands a relatively large amount of that substance.

Nevertheless, the striking results of an experiment made at the society's ex-

periment station at Pumpherston showed that such an expectation was not

altogether unreasonable. Ground phosphates had been used as a phosphatic

maimre with varying success for some years, and as it seemed that the vary-

ing n.-iture of the results obtained might lie due to the varying degrees of fine-

ness to which phosphates were ground. I made a small preliminary experiment,

in which the same phosphate was applied in different degrees of fineness, and

I found that the more finely ground the phosphate the more effective was it as

a manure. A similar experiment on a larger scale is described in the present

volume of the Transactions, page 24.5, where it is seen that the efficiency of

ground phosphates is in direct proportion to their fineness. It therefore seemed

reasonable to suppose that feldspar, although it is a very insoluble substance,

might, if it were ground to an exceedingly tine powder In certain circumstances,

be found fo yield to the action of the solvents in the soil and in the roots of

plants so lapidly as to he available as a source of potash to some crops, even

during the short period of a single season.

.Vccordingly I olitained. throui;!! .\Ir. HJldUcr. the Swedish and Norwegian con-

sul here, at whose instigation the experiment \\as undertaken, a supply of very

a Trans. Highland and Agr. Soc. Scotland, 1887, ser. 4, 19, 253.
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IJUie feldspathk- rock, rich in iiotasU. of which enormous iiuantities are to be

hail in Norway. It was ground as finely as possible by Messrs. J. & J. Cuuning-

liam. of Leith. and thereafter sifted through a sieve of 120 wires to the linear

inch, and was found to contain about 12 jier cent of potash. The whole quantity

of sifted feldspar was very small, less than a half hundredweight, and as it was
ie<-eivetl late in the season, the experiment was made simply to afford informa-

tion which might indicate whether it was desirable to try the exi)erinient on a

larger scale the following season. There were two small experiments made

—

one by Mr. R. Shirra Gibb. at Boon, on a crop of peas, and one at Pumpherston
on turnips. The experiments were on ijlots of oue-fortieth acre, and the follow-

ing were the manures emplo.ved and the results obtained:

Kintl nud quantity of fertilizers.

fSulphate of potash, 3 pounds.
1. <.Suliiliateof lime, 3 pounds..

ISuperpliospIiate, 6 ix>unds . .

.

[Gromui feldspar, I'J )>otinds .

.

2. ^Sulpliute of lime. 3 i>oiinds. ..

[superphosphate. 6 pounds . .

.

o (Sulphate of lime, 3 pounds...
\Superpliosphate, 6 pounds . .

.

Turnips.

Bulbs.

Although the whole experiment is on a small scale, and the crops are below

the average, there is nevertheless a clear indication that the feldspar has acted

as a i>otash nninure. In both cases where no potash was a])plie<l the crop is

the smallest. At Boon the plot with no potash was unable to mature its see<l, so

that it could not bo thrashed, while on the other two plots the amount of st>od

was not very different, iiiid ipiite in ]>roportion to the total crop. viz. about one-

fortieth. The sinallness of the crop does not detract from the value of the

experiment as a means of indicating whether or not feldspar acts as a potash

manure. Had the cro]) been .sown at the proper time it wonld have been much
larger. In the case of the turnii> crop the ground feldspar has done better than

the sulphate of potash. That may be iKH-idental, but It may be that the insolnblt>

form in which potash is contjiined in feldspar is more favorable for turnip

growing than the soluble snlpli;ite. Solulile iiolash manures, when applied to the

turnip <-rop, sometimes diminish rather than increase the crop, and this is

^specially the <'Mse wlwre the crop is dunged in the drills; but no dung has lieeii

put on the Pumpherston station these twelve years, and the results obtaiiuMl all

over the Held show that potash Is now reipiired for turnip growing on that land.

I'lion the whole, the result of this experiment ni.-iy be taken as showing that

potash feldspar when ground to an excceilin.u'ly line ipowder is capable of acting

as a potash maiuire even In a single season.

Ill 1889 the Maine State e.xperiinenl station," under Balontinc, in-

(lependeiiliy of any previou.s experiiiieiiter.s. invest ifrated tlie use of

o-roiiiid feldspar as a source of |>otasi) on tiats. Tiie results are yiveii

vtrhatiiii from the records of the station:

In connection with the experiments wilh finely groimd phos))hatlc rock as n

source of plioHphoric acid for plants, pot experlmenis have been undertaken to

determine to what extent plants I'an avail ^liemselves of the potash of potash

"Ami. Kept. .Maine Sliile ("ol. Kxp. .Sta., IKS'l, |i. 14:t.
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fchlspai-s. 'I'lK- i)OtM used t'nv Hit- (•xpiTiiiiciils wen- like those used hi Ihe

|)hosi)liate experiments. 'I'liey were also tilled in the same manner, having

lirst a layer of gravel at the bottom and above this <>'> pounds of quartz sand,

with the last liH pounds of which wei'e mixed tlie experim<'iital fertilizers.

Tliree puts, 1, 5, and 0. wore supplied eai-h with Id f;raiiis of felds))ar carry-

inj! 11.01 per cent of potash, 10 grams of nitrate of soda, and 10 grams of acid

South Carolina rocli. Three other i)uts, i:i, 17, and 1:0. wei-e fertilized with 'JO

grams of feldspar and tlie same amount of nitrate of s(ida an<l acid phosphati'

as was supplied to 1, 5, and 9. In these pots were planted oats. When the oats

were 2 or 3 inches high they were thinned out to 18 plants per pot. The

pots were watered in the same manner as were thos<- in which the experiment

with phosphates was conducted.

In the table Ijelow are shown the results of sul)stltnting muriate of potash

for fehlspar as a source of potash

:

Kind and quantity of ftTtilizen

10 grams feldspar
10 grams nitrate of soda
10 grams acid South Carolina rock
20 grams feldspar
10 grams nitrate of soda
10 grams acid South Carolina rocli

3 grams muriate of pota-sh

10 grams nitrate of soda
10 grams acid South Carolina rock

Yield of



18 rSK OF FELDSPATHIC EOCKS AS FERTILIZERS.

(440 to fifiO pounds) as ground feldspar added to the hectare (2.47

acres). The results of weighings of crop yield, made on the basis

of 100 plants from each trial, are given in the following table:

Wciffht of crop of oatx from seren /tlats of 100 plants each, iiroirn iritli rarioiix

fertilizers.

Kind of ferlilizer. Grain. Straw. : Chaff.
;
Total.

Equivalent
yield of
grain per
hectare.

L'n fertilized
Fhitsphate and polafisium sulphate
I'hosphate and 300 feld.spar potasih
I'hosphate and C'liile saltpeter
I'hospliule. Chile saltpeter, and potassium sul-

phate
Phosphate, Chile saltpeter, and 200 feldspar potash.
Phosphate. Chile saltpeter,aud 300 feldspar pota-sh.

Grams.
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1 niiUiiiictiT ill iliMMii'Icr In ;ni ni|p:il|i.iljlc iiinvdcr. Tliis was iiiixcil witli

pure (|uart7. sand. Umic ash was iisi'il to sii]i|ily lime anil |ihiisplii)ric acid.

The sample used cdiitaitied no potash. Nitrate ol' lime furnished the nitrogen.

Chlorine was furnished liy a minnli' ([uantily of i-alric eliloride. Distilled

water was use<l throut;liout I lie i-xperimoiil.

The iilants ;;rew healtliily in this iiii.xtnre until Ihe Hours of the huildin.^' wen-

oiled and (he room in wliidi the jilants weTe v'rowin^' w;is shut np and iM^canie

too warm; these two tiling's together j.'ave them a decided scthacU. and later

a tlirips. Thrills utriiitti aeeording to I'rol'essor (Jillette, atlaeUed tlie plants and
did them nmeli damafje. Some of the plants, however, seeded. They were
harvested, though in had ronditiou and very uneven iu the degree of tlieir de-

veloianeut. The root system was well developed, the sand being filled with the

roots. The weight of the toiis as harvested was liKS.n grams; that of the roots

as washed out was 40 grams. The tojis and roots were im-inerated together

and yielded r>.~'X, per eeiit of soluble and '.i.Sli:; per i-ent of insolulile ash. a total

of 1.5.508 iier eent.

Examination of the feldspars used showed the presence of 11.993 jier cent of

potash and 2.!t.s.S jier cent of soda. Phosphoric and sulphurii- acids were present

in very small i|uaiititics : the foi-jiier eipialcd O.IMI iier ceiil .and the lallei' d.dO.",

per cent of the IVIilspar.

It lia,\. roots iiiclniled. was ;',.L'."i4:'. per I'cnt.

ow ing .inahsis :

The iiilrog

The .ash g;

("arh.m

Sand . _
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the feldspar, even in large amounts, had little or no effect on the

growth of the plants. The investigator concluded that mica is, if

anything, a better source of potash than feldspar, but that neither

of these minerals supplies a sufficient quantity to make them worlii

the slightest consideration so far as plant growth is conciTned.

The only criticism of these experiments that might be offered is that

SO-mesh feldspar jjowder is far too coarse to be used in pot expei'i-

inents. This point will be taken up more fully later on.

The most important researches which have ever been p\iblished

tending to show that under certain conditions finely ground feldspar

is worthless as a fertilizer are those of von Feilitzen." This experi-

menter, like Nilson, worked on Swedish moor soils. lie concluded

that ground feldspar is almost worthless as a fertilizer. The results

and conclusions are best shown by abstracting from a translation

from von Feilitzen 's publications: ''

Potash, as is well known, is one of the uporssary oonstituents ol" pliint footl;

(•onse(iiU'iitl.v. if it is alist-nt in tlie soil or only tliciv in insnlticicnl (jnantities. a

normal (Icvclopniont of the hiirlicr orders of jjlauts is not iidssililc. .Viiunlinj;

to till" n-scarcln's of i)ljint iiliysiolofjists. it is i)articularly instnunental in tlio

forniatioM and transi)ort of the earbohydnitos (snsar, stareh. etc.), for whicli

reason potash plays sueh a iironiineiit part in the manuring of ijotatm^s, turnips,

and other root <'rops, but it is also required for cereals and all the other culti-

vated jilants. Of late, comprehensive experiments have iK-en carried out hy

I'rof. Hr. II. Wilfarth at (lie experimental station at Hernlnu';;. with the view

to ascwtain in what way the want of one or several of the ui-cessary constitu-

ents of plant food inllnenced the development and ap|(earance of i>lants. On
this occasion he found that the want of potash causetl a defective srowth of

some of the vegetative parts, the leaves of i)otatoes. toliaeeo. huckwheat. an.l

lieetroots assuming a speckled .•ippearance.'' Certain i-learly defined iK)rtions,

espei-ially at the borders of the leaves, fjrew yellowish-white and decayed, while

the otlu'r parts retained their ori;;inal ap|«>arance. 'I'liesc marks are uften

Very muc'h like those caused by fuufji and insects, but if examined more closely

it becomes evident that they can not Ik- due to such causes.

Ill I!H):t we made quite similar observjitions, when experinientins; with clover

and timothy srass, iiiid, as it should be of interest, l-shall describe in short the

nliservations niaile by us. In 1!MIL' a series of experiments were prepared in

plots of soil of 1 si|iiare meler each (about 1 ysird sipiare). char;;ed with

lather well-decayed reed uniss turf, iioia- in potasli, in order to investiKale

whether the potash in a mineral fertili/.er, prepared in Sweden, was of any

manurial value. .\s, by analysis, this fertilizer turned out to be linely Ki'oiiiid

feldspar, we were prepared for an unfavorable result at the very outset.

Tlie fineness of the ground feldspar is not given, but an analysis

showed that it contained 8.15 per wMit of ixitash. The experimental

series was made up of two j)lats, each fertilized as shown in the fol-

lowing table, and in May, 1902, they were sown with a cl()\-er-grass

alOxp. Stn. Ueoord. t'. S. IVpt. .VKrloultnre. llMll, K!. :to.

'-Mow Ii.'llcieiicy In I'olasb AlTci-ts Clover and 'I'lmothy.

--.Tour, filr l.aiidw., 1!M>:!, N,i. 11.
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mixture containing red clover, bastard clover (alsike), white clover,

and timothy grass. Even in the first year the grass developed vigor-

ously and produced vegetable matter, as shown in the table. An
average of 1 square meter of each of the two parallel plats was

taken. Fifty-four pounds of ])hosphoric acid were used on each plat.

Plat
num-
ber.

without pota.«h and with 357 pounds of basic slag.
With 89 pounds of potash as potash manure salt . .

.

With 89 pounds of potash as ground feldspar
With 178 pounds of potash as ground feldspar

Pounds.
1.20
4. .53

1.69
1.%

Pounds.

These figures show that this soil responded very well to the appli-

cation of the soluble i^otash salts. '\Aniile it must be admitted that the

ground feldspar was somewhat available, the effect appears to have

been inconsiderable.

It is hard to reconcile such contradictory results as these which

are given at length in the jDreceding pages. The only thing that can

be .said at the pi-esent time is that careful and systematic tests are

required in order to determine finally to what extent and under what
conditions ground feldspar can be economically used in agriculture.

Tlie inference to be drawn would seem to be that under certain

conditions finely ground feldspar is at least partially decomposed,

so that its potash Ijecomes sufficiently available to be made use of In-

certain crops. Under other conditions we are forced to the con-

clusion that ground feldspar is of little value as a potash fertilizer.

Before proceeding with the description of experiments carried on

by the Department of Agriculture it will be necessary to define, as

briefly as possible, total and available potash, as the terms are com-

monly used. Potash is the name given to the oxid of the metallic

element pota.ssium. The name is derived from the fact that potash

at one time was principally obtained by leaching wood ashes in large

iron pots. The letter K is used by chemists as the symbol for potas-

sium, the German name for which is Kalium. The oxid is written

KjO, which signifies that two atomic weights of potassium unite

with one atomic weight of oxygen to form potash. Potash as such is

a strongly caustic substance which unites with water to form a com-

pound technically known as lye. Fertilizers, both natural and arti-

ficial, contain potash, invariably combined with some acid to form a

compound or salt, such as suljiliate, chlorid, carbonate, nitrate, phos-

phate, or silicate. Although potash (K.O) does not exist free

in a fertilizer, the potassium jiresent in whatever f<irm is figured

and reported as total potash (K.,()). Owing to the belief that has
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always been held by the majority of chemists and agriculturists that

the potash combined as it is in the mineral silicates becomes soluble

with extreme slowness, if at all. it is customai'v to distinguish between

available and total potash. According to the official methods in

vogue in this country the available jwtash is determined by boiling

TO grams of the sample with 300 grams of water thirty minutes and

analyzing the Avater extract. In different i)laces different methods

are used ; in some cases acid solutions are used to extract with, so that

it is difficidt to give an exact definition of available i')otash. How-
ever, it may l)e defined as all the potash that is present, in whatsoever

form, which the crop can make use of in one crop season. The text-

book definitions, as well as the State fertilizer laws, are in need of

i-evision in this particular respect. This is especially true in view of

the fact that the value of a mixed fertilizer is figured, as far as

j«)tash is concerned, on (he available or water-soluble jjotash alone.

Even the potash contained in such organic fertilizers as cotton-seed

meal and tobacco stems, which undoubtedly becomes available in one

season, is not estimated as being available by the present methods of

analysis, and thei-efore in many cases great injustice is done to manu-

facturers of mixed fertilizers, who should certainly be entitled to all

the plant food contained in their mixtures which can be made use of

by a crop in a single growing season.

Tobacco is ijarticularly dei)endent upon abundant sui)plies of pot-

ash. In some of the tobacco-growing districts barnyard and stable

manures are used, often enriched with an addition of commercial fer-

lilizers. Since sulphates aiul muriates of jxitash are found to beharni-

lul in certain ways to high grades of tol)iicco. the use of the strongly

alkaline potassium carbonati' lias been largely resorted to on the

tobacco crop. Potassium carbonate, which contains about ('(> per cent

of potash (K.O), is an expensive compound, costing $'.>0 to $!•.") per

ton. t". (). b. port of entry, or (> to 7 cents per j)ound ol" unit potash.

In addition to the cost of this salt, its strong alkalinity is an objec-

tionable feature, and it is a grave ((iiestion whether the amiual addi-

tion to the land of a siiperai)uiulance of such an alkaline salt will not

!)(' followeil by an actually harmful effect. Tn view of the successful

results which have attended the efforts of the Bureau of IMant

Industry" to improve the (juality and yield of luitive tobacco by

pro])er sclecLion and breeding, it was decided to make a systematic

itiNCst igal ion <>( the possible use of grdiiiid leldsimr as a potash

i'eitili/.ei-.

Prelimimiry to the lielil and crop experiments which were to rollou

later, gicerdiouse experiments were begun early in the winter ol'

n I'.iil. !n;, Itiirciiii (if I'liinl lii.histi-.v. I'. S. I>c|'l. "i' Aiiii'Ulluic ; \.'!irliiM.k

I)p|)l. Am-., V.Ht',. p. 2I'.>.
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190r)-f). Three large beds in the greenhouse, all having the same

dimensions (21f^ feet by 6f feet by 5 inches), were filled with a

common unfertilized meadow soil taken from the surface after the

removal of sod and grass roots. Four pounds of ground bone phos-

]ihate were broadcasted and well worked in.

Bed No. 1 now received 2 pounds of potassium carbonate contain-

ing about 07 per cent of jiotash (K.O). In order that the potassium

carbonate might be evenly distriljuted. it was dissolved in 2 gallons

of water and sprinkled evenly over the bed. After drying out, the

earth was again well worked.

Bed No. 2 received 17.4 pounds of finely ground potter's feldspar

containing 8.3 per cent of potash (K^,0). This was also broadcasted

and well worked in. It will he seen that beds 1 and 2 contained

nearly equivalent amounts of potash, the only difference being that

in one case the soluble carbonate was used and in the other ground

rock.

No potash in any form was added to bed No. 3, which was used for

comparison. The soil itself, however, contained about 0.5 per cent

of total potash, and as the filtered Potomac Eiver water which it was

necessary to use for watering throughout the entire experiment con-

tains an amount of jjotash equal to about 2 jiarts per million, the

tobacco on bed No. 3 did not at any time show the effect of potash

starvation.

All three beds were supplied with a sufticient quantity of nitrogi'u

in the form of pure ammonium nitrate. The seed chosen for the

experiments was carefully selected Cuban wrapper tobacco. In

making experiments of this kind it is necessary to select seedlings

as nearly as possible of equal vigor. It is not improbable that many
wrong deductions have been drawn from pot or plat experiments in

which the need for cai'eful selection of seed has been overlooked.

Tobacco seedlings were set out in four rows of leu plants each in

the three beds. The tobacco crop is usually planted with about 8.000

plants to the acre, so that the experimental plats represented, as far

as plant growth was concerned, (me two-hundredth of an acre. The
actual amount of potash added to plats Nos. 1 and 2 was equivalent

to 280 pounds to the acre. As the original soil contained a sufficient

amount of potash to mature some sort of a crop on plat No. 3, it is

not possible to state the actual amount of potash present in the three

plats. The pota.sh in the soil was not water soluble and would not

have been termed available in the present sense of tlie word.

The tobacco grew well throughout the experiment, and for the first

six weeks very little difference was noted. After this time, however,

it became evident that the plants in ]ilat No. 3 were falling behind.

At the end of twelve weeks the j)lants in t)lat No. 3 were plainly
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Stunted and much less developed than those in the other two plats.

The tobacco grown in plats Xos. 1 and 2 was evenly developed, fully

matured, and of a good qiuility. It was carefully harvested in the

usual way and the yield of green tobacco weighed. After curing, the

actual yield of leaf was also recorded. The residts, which are shown

in the following table, appear to indicate that the feldspar potash

was available to quite the same extent as that which was addetl as

jK)ta.ssiuui carbonate

:

Taklk III.

—

Jtc.tiillx iif firirnlKiiixi- e.riiiriiiii iit-i irith ttihaao iilitiitx.

No.
of

plat.
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year we had fertilized lieavil.v with carljoimte of iiotasli. 1 will lie pleased to

give you more detail if you wish.

Yours respectfully, J. S. Dkwky.

IIartfoki), Co\n.. February 7. 19011.

Dear Siu : lu reply to your letter of February 5 regarding the finely ground

spar, would say that we used this material as a potash fertilizer as directed by

you last spring. This was used on comparatively new land, tobacco having been

grown only one season previous to this jiast season. During the growing season

we could not see any perceptil)le difference on the same land betweeii this

tobacco and that treated with carbonate of potash, planted side by side. We
hung this tobacco in the same shed, it being cut at the same time, where we
were able to identify it after it was cured. We are glad to report that the

tobacco grown where the ground feldspar was used was exceptionally nice

tobacco. It was so pronounced by tobacco experts who have examined it.

The tobacco grown on the same character of land beside where this was

grown was exceptionally nice tobacco, but we think if there was any preference

it would be for that grown on the feldspar. It certainly was beautiful in

every respect. We should be very glad to conduct an experiment on 1 acre or

less on new land that has never grown crops of any kind or been fertilized in

any way by stable manure or other fertilizer, and follow this up for, say, three

years. We have a piece of land we think well adapted to make the experiment.

The result this past year has been so gratifying that we would be very glad to

carry it a little further, if possible.

Any further information we can give you we will be glad to furnish.

Yours truly. Olds & Whipple.

SuFFiELD. Conn., Fehruary 16. 1907.

Dear Sir : Tours received inquiring about the finely ground feldspar sent me.

Would say that I used it on 1 acre of tobacco and got ver.v satisfactory growth.

The only difference I could detect in tobacco grown on this acre and the adjoin-

ing land, where I used cotton-hull ashes for potash, was that the burn of the

tob.-icco grown on the latter was not quite as clear as that of the tobacco grown
on the feldspar.

Yours resiiectfully, Edmund Halladat.

QriNCY. .Fla.. March 7, 1007.

Dear Sir: In reply to your favor, I bog to state that 1 acre of tobacco was

grown here last year on ground feldspar, and as far as we were able to tell from

the appearance of the tobacco in the field the growth was equally as good as

where other forms of potash were used. Mr. Underbill, who used this feldspar,

was not able to harvest the tobacco separately on account of scarcity of labor in

harvest season.

I am planting some plat experiments this year in which I have included the

ground feldspar, to be compared with other forms of potash, and hope to get

some information in this way. In addition to this I shall put out at least 2 acres

of feldspar as a substitute for carbonate of potash, and will report results at the

end of the season.

Yours very truly, W. W. Cobet.

Although it is admitted that these experiments have not as yet

proved the vahie of <rround feldspar for tobacco, it is quite certain

that tlic experinieiital crops found all the potash they required. If
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we assume that von Feilitzen and others are right and that the feld-

spar is of little or no value, we must conclude that the practice of

adding potassium carbonate each year to the tobacco fields is

imnecessar}'.

Many attempts have been made by the writer to devise crucial tests

which would show decisively whether or not the ground feldspar is

actually capable of giving up potash to growing plants. One of these

experiments, which was imdortaken in cooperation with Dr. L. J.

Briggs, of the Bureau of Plant Industry, is interesting on account

of its direct bearing on this point. A wooden trough of 1 square foot

cross-sectional area and SO feet in length was filled with a poor

meadow soil, containing no appreciable quantity of water-soluble

potash. About 5 pounds of fine-ground feldspar, containing 0.3 per

cent of total potash, was then evenly distributed over the surface of

the trough and well worked into the soil. Carbon electrodes of

about 1 square foot area were inserted at the extreme ends and

tobacco seedlings set out at 1-foot intervals along the trough. The
carbon electrodes were connected to a 110-volt direct-current lighting

circuit and a current of electricity was passed continuously in the

same direction through the soil while the growth of the plants was

in progress. The amount of current varied with the moisture content

of the soil—between the limits of .5 and 15 milli-amperes. The plants

made a flourishing growth, and at the end of several weeks it was

apparent that the best growth was being made in the neighborhood of

the center of the trough, the jilants at the extreme ])Ositive and nega-

tive ends being more or less stunted. The soil at the beginning of

the experiment was neutral to litmus paper. At the eiul of (he experi-

ment, when the jjlants had attained a uuiximum height of '2 feet, a

.sample taken from -the jiositive end of the trough reddened litmus

paper, showing it to Ik- deciiledly acid. The uuddle .section by the

same test was shown to he faintly and the negative end strongly

alkaline. While no sweeping deductions can be <lrawn from the

single experiment, it is (|ui(e certain that a partial ti-ansference of the

alkaline bases from the positive to the negative end of the trougli had

occurred. This effect could only take i)lace with that jiortion of the

liases which had actually ])asse(l into solution. 'I'he residts of this

experiment a])pear suliicieutly interesting to warrant repetition under

still more careful coiulitioiis.

THE EFFECT OF FINENESS OF GRINDING.

From the evidence wliich has been suiunitted in the jireceding pages

it may be safely concluded that the jiotasli contained in grouiul feld-

spar is at least in .some part available as plant food. 'I'lie question

whether it can be made suHiciently available under certain conditions
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to be an I'cononiical substitute for concentrated and soluble potash

salts remains to be deterinintMl l)y systematic investigation. It may
have been noticed in reading the account of the foregoing experi-

ments that in oidy a few cases was the fineness of tlie feldspar mate-

rial described. Each investigator considered ground feldspar fine

material, whether it passed an SO-mesh or a 200-mesh sieve. A
standard sieve containing 200 meshes to the linear inch has openings

0.0020 inch s(juare. A sieve of 80 meshes to the linear inch has open-

ings about 0.007 inch square. It is never the case, however, that a ma-
terial which has been ground so that it will just pass a certain sieve

Mali consist of particles of uniform size corresponding to the size of

mesh. All ground material contains a certain jjroportion of very

fine particles, down to those which might be characterized as sub-

microscopic in size. The smaller the coarser particles of a given

powder which has been ground in bulk the higher will be the pro-

portion of very fine material. This is a very important point, because

it is doubtle.ss true that the amount of decomposition caused by the

action of water on ground feldspar is directly proportional to th(^

itctive surface area jjresented by unit weights of the powder. To one

who has not studied the matter, the rapidity with which surface

area rises with fine grinding is very surprising. In a 200-mesh feld-

spar powder, such as is supi^lied by the grinder for the pottery trade,

the finest jjarticles bear the same relation to the coarsest jDresent as

these latter would to fragments about 2 inches in diameter. As the

surface area of a jjowder increases in inver.se ratio to the diameter of

the particles, it can be seen how quickly the availability due to active

surface must increase with fineness in grain. No one would for an
instant consider the possibility of fertilizing land by scattering on it

feldspar fragments of an average dianietei- of 2 inches. Yet in

grinding these fragments to an SO-mesli jiowdcr, we have not in-

creased the active surface area as much as we shoidd do by jjusliing

on the grinding of an 80-mesh powder to the ultimate fineness attain-

able in mechanical processes. Grinding is making surface, and it

can be shown that the availability of potash in ground feldspar

increa.ses with the surface area. If feldspar is ground so that it will

pass an 80-mesh sieve, it will of course contain a certain projjortion

of very fine particles, some of which approach the limits of visibility

under a powerful microscope. If we carry on the grinding of the

nuiterial from 80-mesh to 200-mesh, the proportion of the very small
particles is enormously increased. The snuillest particles which we
need to consider here are those which can be measured by a microme-
ter device connected with the _ microscope. These smallest particles

have a diameter of about 0.0001 millimeter. Now, in order to make
a specific example, M-e will consider the surface areas presented by 1
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])onnd of feldspar in ditierent degrees of subdivision. First, in the

form of a solid cube, then broken down to particles that could just

pass an 80 and a '200 mesh sieve, resjiectively, and, finally, in the con-

dition it would be if it were jJO.ssible to grind all the material as

fine as the finest particles which occur in an ordinary 200-mesli

powder. The 1 pound of feldspar in a solid cube would have a sur-

face area of 29.3 square inches; particles capable of passing an 80-

mesh sieve would give 8,870 square inches; particles able to pass a

200-niesh sieve would give 24,905 square inches; and if it Mere pos-

sible to reduce the powder to particles 0.0001 millimeter in diameter,

there would result a surface area of 1G,4(>0.000 square inches.

If it were j)ractically jwssible to collect 1 ton of feldspar all in tlie

state of the finest particles, as shown aliove. the surface area ])re-

sented by the ton would be enormous— in fact, it would be ecpial to

250,000,000 square feet. 5,877 acres, oi' uKirc than '•• sipiare miles.

Now, although such grinding is out of ihc (pu'siidu at (he present

time, an ordinary 200-mesh feldspar prepared for the pottery trade,

which is valued at about $8 per ton, contains a large jiroportion of

very fine particles. The marvelous rise in tlie surface area attained

l)y fine griiuling is veiy well exhibited in the figui'cs given, and it is

undoubtedly true that pi'cvions e.\i)erimen(ers ha\e not paid siiflicient

attention to the percentage of very fine material in the gronnil feld-

spar.

One ojjponent of the use of feldspar lias written:"

What we c'all soil is ruclv of various sorts cnislied or l)rolvPn up li.v wenthor

ami other MKeneics. The crushed jrrauitc could hardl.v be more fertile than a

;;ood soil. When we tliiuk that iiu acre of soil 1 foot deep wei;;hs over :!.!'i(K).tHK)

poimds. we see what a drop in the bucket a few tons of frround roclc reall.v

amounts to.

As a matter of fact, discussiun of llie value of a few tons of fine-

ground potash-bearing locU, with its millions of square feet of sur-

face area, can not be so easily bi-ushed aside. It is true that the soil

contains many fine particles; but tlio.se which, like feldsjiai'. siill'er

decomposition under the action of water have presumably been

already dec()m])osed, and this new material is to leplace that which

has been used uj) or removed. Each tiny j)article of feldspar pro-

vides only a small increment of potash, but in a ton of line-ground

material there are many billions of pari ides.

COST OF GROUND FELDSPAR.

Nearly all of the feldspar which is ;i( picsent ground (o fine pow-
ilei-s is prepared, as has been stateil, tor tlie pottery trade. Kor this

jiiirpose it is nece.ssary to use mills with specially adapted linings so

"The I'otash In CruslnMl Itock. Ccrmaii Kill! Works. New York.
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that the finished product shall not become contaminated from the

contact with iron or steel. The production and cost of feldspar,

mainly for the use of the potteries, durinjr five consecutive years, is

.shown in the following table

:

Table IV.

—

ProiUiclidu mid raltie of feldnijar, 1901-1'JOo.'^

[Short tons.]

Vcnr.
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cents j)er pound. At $5 per ton the cost per i)ound would fall to "28

mills. The figures are of course only applicable i)rovided the potash

in the ground material can be proved available as a plant food.

It must be remembered that the only real measure of available

potash is that which is made use of by the crop. It is not likely that

all the potash added, even in the form of soluble jxitash .salts, is

actually u.sed. and the amount that can ln' supplied by ground rock is

still an iniknown quantity.

POSSIBLE HARMFUL EFFECTS OF GROtTND FELDSPAR.

The question is frequently askeil whetiier there is possible danger

t<j tiie laud in experiment ing with the use of ground feldspatliic rock.

It is well known tliat in some cases, notably with t<)l)acco, injurious

clfects are produced by the contiiuied use of the soluble potash salts,

particularly tlie sulphate and nuiriate. Feldsi)ar grains of various

sizes are normally present in many soils: it does not. therefore, seem

li()ssil)le that any harmful effect could follow the apjjlication of

ground rock. .Vs has l)een pointed out in an earlier portion of this

paper, feldspai- con.sisis of the alkaline elements, soda, potash, and

lime, combined with alumina and silica. After decomposition,

hydrated aluminum silicate, the essential base of all chiys. is left

behind, the alkalis and the silica being set free in a condition in

wliich they can be absorbed by the root action of ])lants. It would

seem, therefore, that whatever the value of the results obtained no

possii)le harm can follow the experimental use of ground feldspar in

I'easonable (pianlities.

EXTRACTION OF POTASH FROM GROUND ROCK.

The discussion of the use of ground rock as a source of potash i.^

not complete unless it includes the extraction of potash by chemical

and electrical jirocesses. If future experiments should demonstrate

that fast-growing crops aii- de])endent on very soluble forms of potash

the (piestion of the extraction of this element from ground feldspar

i)ecomes a matter of importance.

The extraction of jjotasli from I'ock has not as yet been accom-

plished on a coimnercial basis, but it has been done in the laboratory,

and the method has been published in a recent bulletin." The full

details of the investigation are too technical for insertion here, but if

the j)rocesses described could be carried on at a cost low enough, the

potash in ground rock could be i-endered sulliciently soluble for all

practical jjurjjoses. Urielly. the method consists in sliming the

ground feldspar with water to which a snnill quantity of hydrofluoric

" Bui. 28, U. S. Dept. of Agriculture, Office ot Public Roads.
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acid has been added. This slime is placed inside a snitable wooden

vessel and a current of electricity is jiassed through it. The alkali

set free bj' the action of the acid is carried away l)y the electric cur-

rent, while the acid appears to be used over and over again. Finally,

by combining the acid and alkaline products, a material is obtained

in which the potash which has been set free is soluble and available.

It is hoped that further investigation will result in some niethod

based on these i)rinciples for making the vast quantities of potash

contained in feldspathic rocks completely available.

CONCLUSION.

A careful reading of the foregoing pages will show that no claim

has been made that ground feldspar is an efficient substitute, under

all circumstances, for potash salts. The efl'ort has been to present

all the evidence which could be collected, both for and against the use

of ground feldspar as a fertilizer. The question is still open, and

systematic and long-continued exjjerimentation is the only j^ossible

method of obtaining conclusive information on the subject. The evi-

dence so far obtained appears to indicate that under certain condi-

tions and with certain ci-ops feldspar can be made useful if it is

ground sufficiently fine. On the other hand, it is highly ]3robable

that under other conditions the addition of ground feldspar to the

land would be a useless waste of money. At the present stage of the

investigation it would be extremely unwise for anyone to attempt to

use ground rock, except on an experimental scale that would not

entail great financial loss.

The subject must be approached conservatively, with due regard to

business economy. Sensationalism and exaggeration invariably do

harm. It i.s extremely unlikely that ground rock will ever entirely

displace the use of potash salts, for its availability must inevitably

depend upon many modifying conditions, such as the nature of the

soil, the amount of moisture present, the character of the other fer-

tilizers used, and the varying root action of different crops. With
tobacco the results so far obtained have been encouraging, but it is

possible that this plant, which is a voracious feeder, can make use of

the potash in fine-ground feldspar to a greater extent than other fast-

growing crojDS, such as potatoes and the cereals, some of which mature

in practically sixty days and must therefore find their plant food in

a highly available condition. *
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THE RELATION OF THE COMPOSITION OF THE
LEAF TO THE BURNING QUALITIES OF TOBACCO.

INTRODUCTION.

Of the many requircmoiits for a first-class smoking tobacco, whether

for pijje or cigar, good burning qualities may be said to be most im-

portant. Not only are these essential in themselves, but the character

of the combustion and the conditions under which it takes place

constitute one of the principal factors which control the aroma.

The widest variation is found among samples of tobacco as regards

the burning qualities, and it frequently happens that an entire crop

of the best quality in other respects is rendered almost valueless be-

cause it will not burn. The ultimate cause of this variation in

l)urning qualities must be sought in ditferences in chemical com-

position. Experience has shown that the chemical composition of

tobacco, as reflected in its burning qualities, is greatly influenced

by the character of the soil, the climate, wet and dry seasons, and the

kind of fertilizers applied to the soil. Moreover, there is good reason

to believe that certain strains or types of tobacco possess the power of

apprtrpriating from the soil those constituents conducive to a good

Inirn. while other closely related types under the same conditions are

lacking in this power.

It is evident, therefore, that an accurate knowledge of the chemical

characteristics of good and bad burning tobaccos is of fundamental

importance in deciding upon the proper selection of soils and fertiliz-

ers in order to get the best results. It is highly probable also that such

information would prove of great assistance in tobacco breeding in

esiablisiiing strains possessing s})ecially good burning qualities. Fi-

nally, it is well known that independently of the successful growing

of a good tobacco crop the curing and fermentation are important

factors in developing a good burn, and with a more complete knowl-

edge of the chemical changes taking jjlace in these processes further

improvements in the methods now in use may be expected, for with

better information as to the changes to be effected it will be much
easier to develop the best methods for obtaining these results. .
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8 BURXIXG QUALITIES OF TOBACCO.

A.< applied to tobacco, the term " burning qualities " is a compre-

hensive one. including several different elements, chief of which are

the fire-holding capacity, the evenness and completeness of the burn,

and the character of the ash. The fire-holding capacity refers sim-

ply to the length of time the tobacco will continue to burn. Fre-

quently samples of tobacco which possess a satisfactory fire-holding

capacity show a tendency to carbonize, or "' coal," in advance of the

burning area and will not burn evenly. In some cases these defects

appear to be due to injudicious combinations of the three component

parts of the cigar, namely, the filler, the liinder, and the wrapper;

in other cases the cause lies in the chemical composition of the leaf.

As to the quality of the ash. the important characteristics are the

color and the firmness or cohesiveness. There is an essential differ-

ence between tiie combustion of most substances and the burning of

tobacco. In the first case, the substance when ignited l)urns with a

flame, and as soon as the flame is extinguished the combustion ceases.

On the other liand, tobacco of good quality will not burn with a

flame, but will continue to glow almost indefinitely.

It may be said in general that those substances which show the

greatest tendency to burn with a flame have the least capacity for

glowing, and vice versa, and tiiis rule is applicable to ditfeivnt kinds

of tobacco, for in cases of vei^' rank growth where the leaf is thick

and coarse or in any tobacco markedly deficient in mineral constitu-

ents there is a decided tendency to burn with a flame, whereas the

capacity for glowing is lacking. The differences in tlie two kinds

of combustion are well illustrated by the case of coal and its decom-

position products when subjected to dry distillation. The volatile

products, the larger portion of whicii goes to make up the illuminat-

ing gas, are inflammabio. while the residual coke, consisting essen-

tialh' of carbon, yields no flame when burned, but under favorable

conditions will continue to glow until consumed. Now. in the burn-

ing cigar these two processes are lioth going on simultaneously and

more or less independently of one another. The organic constituents

of the leaf in the region immediately in advance of the burning area

are undergoing the process of dry distillation, in which the volatile

products for the most part escape and appear in the smoke. More-

over, it is this process which gives rise to the aroma. .Vs the fire

advances, the residue from the distillation, which consists of the

mineral constituents of the tobacco, together with more or less car-

Ixin and stable organic condensation products, becomes incandescent,

and the glow contimies until practically all of the combustible matter

is consumed, leaving as the final residue the ash.* If certain of the

mineral constituents of the tobacco which interfere with the com-

bustion predominate, the resulting ash will U' dark in color, while if
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INTRODUCTION. 9

otlicrs wliicli {dvov (he coiiiijlcte coiulxistioii |)rr(l<iiiiiiiati', tlii' asli

will be whitt'. or very nearly so.

From what has been said it is perhaps not surprising that the rela-

tion of the chemical composition to the burning qualities of tobacco

early attracted the attention of agricultural chemists, and this prob-

lem has led to a large number of purely chemical investigations, as

well as practical field experiments. But although more than fifty

years have elaiDsed since the publication of the first important paper
on the subject, by Schlosing, no one has as yet been able to offer a

satisfactory explanation of the conduct of different kinds of tobacco

as regards their burning qualities. Many theories have been put for-

ward from time to time, but they have all proved to be either funda-

mentally erroneous or inadequate to explain all the facts. Except a

few general relations which have been pretty fully established, the

results obtained by different investigators have led to widely different

and oftentimes contradictory conclusions. It will not be necessary to

discuss or even mention here all the work which has been published

on this important subject, and only those facts which seem to be best

supported will Ije l)riefly reviewed.

In comparing the composition of the tobacco plant with that of

other agi'icultural crops, the most striking characteristic is its re-

markably high content of mineral matter, commonly spoken of as

the ash. In some cases the ash content reaches 2.5 per cent of the

total weight of the dry tobacco leaf, and the average is well above 1.5

per cent. For this reason by far the greater portion of the work of

chemists on tobacco has been devoted to the study of the composition

of this ash.

Broadly speaking, there are two methods of attacking the problem
of the relation of the composition to the burn, one of which may be

called the analytical and the other the synthetical. Nearly all of the

investigations on this subject fall under the head of the analytical

method, which consists simply in making comparative analyses of

samples of tobacco having good and poor burning qualities, and at-

tempting to trace the relation between the differences in composi'tion

and the good and bad burning qualities. An examination of the

composition of a typical tobacco ash will show how extremely difK-

cult it is to draw any jiositive conclusions from any set of analyses

which will not be subsequently contradicted by other analyses.

In the first place, there are present in tobacco three inorganic acids

and three bases, all of which occur in sufficient quantities to exert an

inqiortant influence on the burn and all of which are subject to wide

variations in quantity in different tobaccos. With such complex

variations it is almost im])ossible to single out those differences which

really exert determinative intlueiices on the burn. But more impor-

105



10 BUBNING QU.VLITIES OF TOBACCO.

taut >till. with so many acids and bases present in the leaf, there is the

possibility of very considerable differences in the distribution of tin-

latter among the former, and in some cases these differences would

certainly exert a very important influence on the burnina: qualities.

It is quite impossible, however, to obtain any information as to the

way in which the bases are distributed between the acids in different

tobaccos by any available methods for the analysis of the ash. A
very large number of analyses have been made of the ash of various

sorts of tobacco grown in different parts t)f the world, but no one has

Ix^en able to point out any constant relation between the varying

quantities of the constituents of the ash and the differences in

l)urning qualities.

It is to be regretted that in all these analyses no attempt has been

made to distinguish between the sulphur existing in the plant as

sidphate and that combined with organic compounds, although it

has long been recognized that both forms are actually present, and in

the case of some plants it has been found that the content of organic

suljihur is much greater than that of sulphates. By the methods

connnonly used in the preparation of the ash for analysis, varying

proportions of this organic sulphur are oxidized to sulphuric acid,

while the renuiinder is lost ; hence such analyses are valueless as a

measure of the qiuintity of sulphate originally contained in the

sample.

As opposed to the method of directh' analyzing samples of tobacco

with good and bad burning qualities, what ma}- be called the " syn-

liietical method" consists in determining the effect on the burn of

adding to tobacco or some other suitable sui)stance those compounds
normally occurring in the leaf. It is difKcwlt to get quantitative

results in this way, but, on the other hand, positive residts in a (juali-

(ative way can be obtained, which in the case of any one constituent

added are largely independent of the effects of the other constituents.

In this way conclusions are based on direct ex])eriment and do not

depend on the differentiation of several factors operating simultane-

uiisly and perhaps in ()i)|)i»ite directions.

Schjclsing ' was the first investigator to study tlie i)roi)lem by this

nietho(l. lie showed that the fire-holding capacity is not [)ropoi'-

lional to the aniomit of ]>()tassium nitrate, ami concluded that polasli

in combination with organic acids is the |)rincipal factor favoring

this property. If the jiotash is combined with sulphin'ic acid and

ciiliirin an<l the f)rganic acids are in combination with lime, a pool-

l>urn results; hence a tobacco with good burning (|ualities contains

potash in excess of that equivalent to the sulphuric ami hydrochloi'ic

)>cids. Schlosinp attributed the l>eneficial action of tin- potash salts

Kiindw. Vers. Slut.. :t. !tS.
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of tho organic acids to lln'ii' jx^culiar proiXTty (tf swcJliiifr iij) to

many times their original voliinu! iuul thus yielding a porous mass of

finely divided carbon when decomposed by heat.

Nessler" )nade a large nunilu'r of experiments on the effects of

various salts on the glowing cajiacity of filter paper, his method

being simply to impregnate strips of the paper with solutions of the

salts of definite strength. His j)rincipal conclusions are (1) that

potasii, especially in the form of sulj)liate and carbonate, acts very

favorably on the fire-holding capacity, while lime and magnesia exert

no marked effect except to whiten the ash; (2) that chlorids are very

injurious, and (3) that potassium nitrate gives a quick but incom-

plete combustion, while calcium and magnesiimi nitrates act very

favorably. Xessler admits that the organic potash salts favor the

fire-holding capacity, but combats the theory of Schlosing iit ex-

])lanation of their favorable action. He points out that the ease with

which these salts ai'e decomposed by heat leads to carbonization, or

" coaling,'' of the tobacco in advance of the burning area, which is a

very undesirable property; and, moreover, that potassium sulphate,

entirely lacking the property of swelling and yielding a carbonace-

ous residue when heated, also exerts a markedly beneficial influence

on the fire-holding caj^acity. Nessler assumes that the favorable ac-

tion of jwtash salts is due to the formation of a small amount of

free potassium during the combustion, which serves as an energetic

oxygen carrier ; or, in other words, it is simply a catalytic action.

Mayer '' has supplemented this work by including in his ex]3eri-

ments many organic compounds, and concludes in general that these

latter favor the burning with a flame, while they decrease the glowing

capacity. The inorganic salts in general, especially those of potas-

sium, favor the glowing capacity.

Nessler and Mayer l)ased their conclusions on the supposition that

the com]iounds tested would exert the same influence on tobacco as on

filter pajjer, but this is by no means the case. The chief reason for

this appears to be in the relative sensibility of filter paper and tobacco

toward the salts afl'ecting the glowing capacity. Filter paper, which

is almost pure cellulose, is extremely sensitive toward metallic salts,

and when moistened with a solution of any of the potash salts con-

taining even as low as .25 per cent of potash will continue to glow

indefinitely, while, on the other hand, ten times this quantity may
entirely destroy this property. Tobacco contains, besides cellulose,

many other organic substances which are far less combustible, and
hence requires much larger quantities of these salts to produce appre-

ciable eft'ects on the burning (jualities. For example, small quanti-

ties of potassium chlorid greatly improve the glowing capacity of

<• Laudw. V ers. Stat, 19, 309. !> Landw. Vers. Stat., 38, 120.
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12 BrP.XING QrALITIES OF TOBACCO.

filter paper, but when applied to tobacco in sufScient quantities to

intluence the burn the effect is very injurious. Conclusive results

can not therefore be obtained by the use of filter paper alone;

nevertheless they are of value as supplementing the test applied

directly to the tobacco.

Dr. E. H. Jenkins " determined the amounts of potassium carbonate

in the ash of a number of different types of tobacco, which is a rough

measure of the quantities of organic potash salts originally present

in the unburned tobaccos. No constant relation was found to exist

lietween the amount of carbonate and the fire-holding capacity, and
Jenkins concludes that the burning qualities are largely influenced

by the organic constituents of the tobacco.

Van Bemmelen ' maintains that the glowing capacity is governed

by the relative quantities of alkali and of hydrochloric and sulphuric

acids—expressed in chemical equivalents—in the tobacco. In good-

burning samples the potash is largely in excess of the acids, while

in the bad-burning samples the acids are equal to or in excess of the

alkali. Apparent exceptions to this rule are explained by the as-

sumption that the potash may be jjartly replaced by lime and mag-
nesia. This theory appears to be the nearest approach to the true

explanation of the cause of the good and bad burning qiuilities of

tobacco of an}' yet offered, but the assumption that the favorablr

influence of the potash on the burn may be also exerted to any con-

siderable extend by lime and magnesia under certain conditions is

contrary to the evidence l)earing on this point.

Fesca "" from his studies of Japanese tobacco, concludes that chlorin

and sidphur have a very unfavorable influence on the burn. l)iit

phos])ii()nis is indifferent.

Harths'' agrees in general with the conclusions reached by Xessler

and Mayer, and Ijelieves that the beneficial efl'ect of potash salts are

produced by the reduction of the potash comjjoinids to potassium

oxid and free potassium, which serve as energetic oxygen carriers,

as was suggested by Nessler. The injurious effects of certain inor-

ganic salts are due either to their nonreducibility or to their ea.sy

fusil)ility. The alkali i)hos|)hates are regarded as particularly inju-

rious because of their easy fusibility.

Simnnarizing the results obtained by the investigators mentioned,

it is evident that the only two facts which have not been dis|uited

are (1) that chlorin injures the fire-hoKling capacity and (-2) tliat

potash favors tiiis property.

Tiif effects of sulj)hates aiul i)hospinites and the relative value of

the (JitTerent .salts of ])(itasli in j)rouioting the lire-holding capacity

"Anil. I{|.l. Colin. A(rr- Kxpt. Stn.. isai, p. !M!. < I,iin<I\v. Jiilirlt.. 1RS,S. .-120.

! Liiiiihv. Vers. Stat.. 37, 409. i Liuidw. Vers. Stiit.. :m. 81.

105



INTRODUCTION. 13

are (]is]iiito<l pf)ints. The same is true also of tlie effects of lime and

magnesia on the burninf;: qualities. Tlie two facts which have not

been contradicted are insufficient in themselves to explain the burn-

ing qualities of different samples of tobacco, for it rarely happens

that tobacco contains enough chlorin to produce any injurious effects,

and it fi'equently happens that samples very rich in potash have a

poor burn, while others comparatively j)oor in this constituent show

excellent burning qualities.

It seemed quite possible that some further liglil might lie thrown

on the subject by extracting diff'erent samples of tobacco with various

solvents and noting the effect on the burning qualities. It should be

stated here that all samples of toliacco used in the experiments de-

scribed in this paper had been thoroughly fermented, and the results

are not intended to be applied to unfermented toliacco. Extraction

of various samples with petroleum ether and with ordinai-y ethyl or

sulphuric ether did not appreciably affect the burnuig qualities.

AMien strong alcohol was used as the solvent the same result was

obtained, except in a single case, where the fire-holiliiig capacity was

considerably improved by the extraction.

More striking results are obtained when tobacco is extracted with

water. The following simple experiment is very interesting and

instructive: A leaf of tobacco having a good glowing capacity is

divided along the midrib into two parts, one of which is extracted

for forty-eight Kours with a comparatively large volume of distilled

water. After being dried the extracted jTOrtion of the leaf will be

found to have entirely lost its glowing capacity. Now, if the extract

be evaporated down to a very small volume and a bit of the extracted

leaf saturated therewith and dried, it will once more show a good

fire-holding capacity. Whether this is less or greater than the orig-

inal leaf possessed will depend, of course, on the concentration of the

extract. This extract will further impart a good burn to filter paper

and to other samples of tobacco showing jDoor burning qualities.

This simple experiment seems to prove conclusively that the active

principle or principles in imparting to the tobacco leaf its capacity

for holding fire can be extracted with water.

The j)roblem, then, is to determine the composition of the extract

and to discover which of its constituents contribute to the burning

qualities of the tobacco. One hundred grams of tobacco having a

good burn were extracted with 1 liter of distilled water; the extract

was poured off' and the tobacco again extracted with the same quan-

tity of water for twenty-four hours longer. The extracts thus ob-

tained were combined, filtered, and evaporated to about 150 c. c.

During the evaporation a considerable quantity of calcium citrate

separated out. which was removed by filtration. The filtrate was

lOu
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made up to 200 c. c. and aliquot portions were taken for analyses.

The principal constituents of the extract are the chlorid. sulphate,

nitrate, citrate, and malate of potassium, together with ammonium
and nicotine salts and small quantities of lime and magnesia. For'

comparison, the ash of the extracted tobacco was also examined and

it was found that practically all of the phosphoric acid, about one-

half of the magnesia, all of the oxalic acid, and the greater portion

of the lime remain in the leaf, while the extract contains nearly all

the chlorin. all the potash, nuilic, citric, and nitric acids, and most

of the sulphuric acid. About one-half of the total ash is extracted

from the leaf by this process, and this seems to contain all the con-

stituents which impart to the tobacco the capacity for holding fire.

An extract of a tobacco having poor burning qualities was pre-

pared in the same way. and it also .showed the power to impart the

capacity for holding fire, but as nearly as could be measured this

power was only about one-fifth of that .shown by the extract from

the tobacco liaving good burning qualities. It diifercd from the

latter as regards composition in that it ccmtained about five times as

much sulphuric acid, twice as much magnesia, and considerably less

nitric acid. The total quantity of pota.sh was about the same in the

two extracts, so that the extract from the tobacco with poor burning

qualities contained mucii less potash in combination with the organic

acids. The difference in composition of these extracts, tiien. obtained

from tobaccos having good and l)ad burning qualities, indicates that

the principal factor favoring the burn is tlie jiotash in exce.ss of the

amount required for combining with the mineral acids.

EFFECTS OF THE VARIOUS CONSTITUENTS OF THE ASH ON THE
BURNING QUALITIES OF TOBACCO.

The experiment.s previously described show conclusively that those

compounds which are most important in promoting the burn of

toljacco can be removed by extraction with water; but the water

extract is a complex mixture of salts, and it is therefore desirable

to determine the relative efi'ects of each of these constituents. In

order to do this, solutions of certain definite strength were prepared

of all of the salts which are fo\md in the extract, and the effects of

uU these on the burning qualities of various samples of tobacco when
applied singly or in comljination were noted. In testing tlie effects

of any one ba.se combined witli tlie different acids the solutions were

all made of such strength that the quantity of tlie basic element was

always the same, regardless of the molecular weights of the salts used

in the experiment.s. The salt solutions were applied to small strips

of the leaf, either by placing them in a watch glass and pouring over

them a (juantity of the solution to be tested just sufficient to tlior-
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oughly satunite thcni, thus uvoidiiig any It'iicliing out of the soluljle

constituents of the h;af, or l)y spraying the strips and allowing them

to stand in a moist atmosj^here until the solution had diffused through

the leaf. In every case a strip of the leaf adjoining the portion

treated with the solution was reserved for comparison. The tests on

different samples of tobacco did not always agree, as was to be

expected, since the (juantities of the various salts already present in

the leaf are subject to wide variation, and these difl'erences in some

cases may overshadow the efi'ects of the salt added. For the same

reason the concentration of the solution added must be taken into

account. To overcome these factors it is necessary to apply each

test to a number of different samples of tobacco. The tests on

tobacco wei'e always further sujiplemented with similar experiments

on strips of filter paper.

There are three base-forming elements which occur in tobacco in

sufficient quantities to require consideration—potassium, calcium, and

magnesium—while the important mineral acids are sulphuric, phos-

l)horic, hydi'ochloric, and nitric, an-d the chief organic acids are citric,

malic, and oxalic. Little is known of the actual distribution of the

three bases among the acids and so it is necessary to test all of the pos-

sible combinations. It is probable, however, that the sulphuric,

nitric, and hydrochloric acids are for the most part combined with

potash so far as the quantity of this-base present will suffice to neu-

tralize these acids and that any excess of potash would be in combina-

tion with the organic acids. All of the oxalic acid appears to be

combined with lime. If the acids and bases were allowed to interact

in the presence of water, the distribution of the latter among the

former would be controlled simply by the relative solubilities of the

resulting salts and the strengths of the acids and bases; but during the

life processes of the plant, which do not cease until some time after

the tobacco has been placed in the curing shed, other forces come into

play, and it hardly seems probable that there is sufficient water left

in the leaf after the life activities haye ceased to permit of a readjust-

ment between the acids and bases according to purely chemical forces.

POTASSH'jr.

All the salts of potassium are soluble, so that there is no difficulty

in testing the salts at any desired concentration. Those most used

for applying the tests to tobacco contained 1 per cent and 2 per cent,

respectively, of potassium, while for tests with filter paper much
weaker solutions gave the best results. In the case of the chlorid it

was found that the addition of comparatively large quantities prac-

tically destroyed the burning qualities of tobacco, while moderate

amounts caused very incomplete combustion, leaving a heavy black
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residue. AMiile ohloriu is undoubtedly injurious, these experiments

all indicated that it requires larger quantities to seriously affect the

burning qualities than is commonly supposed. The sulphate, when

added in any considerable quantity, invariably injured the burning

qualities very markedly, acting in this respect very much like the

clilorid but to a lesser degree. The conclusion reached by Xessler

that potassium sul])hate is highly beneficial, which was based on ex-

periments with filter paper, is thus shown to be erroneous. Potassium

nitrate in large <iuantities causes tobacco to burn explosively and the

combustion is inctmiplete; in smaller quantities it exerts a distinct-

is'ely l)eneficial action, but not more so than some other potash salts.

The quantity of potash combined with nitric acid in tobacco is gen-

erally comparatively small, and other forms of potash are more im-

jM)rtant in promoting the fire-holding capacity. As regards the phos-

phates, only the dipotassiiun salt need be considered, and this appeal's

to be practically neutral in its action, neither promoting nor hinder-

ing the fire-holding capacity. Moreover, as compared with the other

im])ortaut acids the quantity of phosphoric acid is nearly always

smajl. The oxalate, citrate, malate, and acetate of potash all showed

very beneficial effects in every case, though nuich larger quantities

were recjuired for some samples of tobacco than for others. Exces-

sive amounts of the.se salts, on the other hand, injm-ed the burning

qualities, esj)ecially as regards the character of the ash. Also when
ap])liiMl to filtei- i>aper in small (juantities the latter acquires a good

fire-holding capacity, whereas large amounts again destroy this

])ro])erty. The acetate is considerably less efficient in improving tlie

tire-holding cajjacity than the otiier tiirec organic salts, prol)al)ly

(m account of its greater stabilitv.

Considerable difficult}' is met with in getting accurate tests with

the calcium salts because nearly all of them arc dillicultly soluble,

and hence solutions can not be obtained of sufficient strength to give

decided results. Only the chlorid, nitrate, and acetate are easily

solul)le, and of these the nitrate .shows an anomalous conduct, and .so

the results obtained with this salt are iu)t specially significant. In the

case of the insoluble salts, emulsions were applied to the tobacco, i)ut

of course results obtained in this way are not as reliable as those se-

curcfj by use of solutions. The chlorid of calcium is very injurious

to the file-holding capacity and deci<ledly more so than the potas-

.sium salt, so that even small (inantities destroy this property. Cal-

cium sulphate in moderate (juantitics injures the burn markedly and

(ii a gi'cater exleiil than the corresponding potassium salt. Tiu' effect

of the nitrate of cnlcium on the burn is .somewhat surprising. If a
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siuupk- of loljucco with good hurning qualities is saturated witli :i

10 per cent solution of tiie nitrate and dried, it burns with extreme

rapidity, almost explosively, and gives a remarkably white ash. while

w ith samples of tobacco with poor burning qualities scarceh' any
beneficial effects are produced. More dilute solutions, such as were

used in the case of the other salts, do not produce any appreciable

efl'ects. Moreover, it requires a concentrated solution to impart to

filter jjaper a good fire-holding capacity. It seems likely that the

effects of the concentrated solution on the tobacco with the good
burning (|ualities are due largely to i-eaction of the calcium nitrate

with potash salts in the leaf. So far as could be determined no
marked effects are produced by adding calcium phosphate to tobacco.

The acetate of calciiuii is of special interest becau.se it is readily sol-

uble and thus furnishes an opportunity of comparing the relative

effects of potassium, calcium, and magnesium on the burning quali-

ties. Of a large number of samples of tobacco tested a few were im-

proved by the acetate, but the greater number were scarcely affected

iis regards the capacitj' for holding fire. In every case, however, the

colo:- of the ash was very materially improved. None of the remain-

ing salts of calcium to be considered are easily soluble, but so far as

could be determined they neither injure nor impi-o\e the fire-holding

capacitv to anv considerable extent. l)Ut all give a decidedlv whiter

ash.

MAGNESIUM.

All the salts of magnesium are readily soluble except the phos-

phates, and so it is much easier to get satisfactory results with tliem

than is the case with the calcium compounds. The chloric! and sul-

phate are both very decidedly injurious to the burn, and the addition

of even small quantities will destroy the glowing capacit}- of tobacco

having the very best burning qualities. The suljjhate is much more
injurious than the corresponding calcium salt. The nitrate acts very

nuich like the calcium compound, but its action when applied in con-

centrated soUition is less marked. AVhen applied to filter paper it

shows the peculiar property of charring the paper in wave-like forms
much in advance of the burning portion. The phosphate of mag-
nesiiHu ajjpears to be more injurious to the bum than the correspond-

ing calcium compound. The acetate was found to injure the burning

qualities in every case, but to a lesser extent than the inorganic salts.

The citrate, malate. and oxalate in a few cases did not interfere with

the burn, but in the greater number harmful efl'ects were observed.

All of the salts of magnesium, like those of caU'iuui, teutl to produce

a white ash.
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MINERAL AND ORGANIC ACIDS.

In describing tlie results of tlie tests with the various salts these

have been grouped under the heads of the three bases, potassium,

calcium, and magnesium, but it is also instructive to consider them

arranged according to the acids with which these bases are combined.

Chlorids.—All of the chlorids injure the burn, but that of potas-

>ium much less than the calcium and magnesium salts.

Siiipfidh'x.—All of the sulphates injure the fire-holding capacity,

l)ut to very difl'erent degrees. The jKitash salt is dei'idedly lesslianu-

ful than that of ealciuni. while the magnesium com|)ound is ifmark-

ably injurious, being comparable with the chlorids in this resjx'ct.

.yitnifcs.—The potash salt is very favorable to the burn, but the

calcium and magnesium compounds produce little etfect except when
present in very large ([uantities.

P/iosp/iates.—Dipotassium ])hosphate is practically neutral in its

effect, while the calcium and magnesium salts are somewhat harmful.

Salts of or(j<ntic acids.—The potassium salts are very favoralile to

the burn, the calcium salts are slightly beneficial, and the maguesiuni

salts are somewhat injurious.

It would seem from these results that the effect on the fire-holding

capacity of any element entering into the composition of the ash de-

jM'nds more on the nature of its combination than on the quantity

which is present. In the case of sulphuric acid, for example, a

considerable quantity combined with potash would not seriously

injure the glowing capacity, while even a small amount of it in coui-

bination with magnesium would entirely destroy this property.

Again, the organic acids when combined with jjotash are very beue-

ficial, but in combination with magnesia their favorable iiiHueuce

entirely disappeai-s.

It is evident that the one element on which the fire-holding capacity

is entirely dependent is potassium. But it is ecjually essential that

part of the potash be in combination with organic acids, for it is

to this form chiefly that its benefiiial action is due. The nitrate of

l)otash when present in considerable amounts undoubtedly contrib-

utes also to this property. Schliising. as has been said, attributcil

the beneficial effects of the organic potassium salts to the peculiar

])roperty which they pos.sess of swelling up to many times the

original volume when decomposed by heat, thus leaving a very

porous, finely divided residue of carbon, which continues to glow until

combustion is complete. This explanation, however, is iuade(|iiate.

for there are other salts which |)r<uuote the glowing capacitv but ilo

not yield the carbonaceous residue when heated.

It will Im' obs«'rved that ail the jKitasli salts which favor the prop

erty of glowing, including the nitrate, yield in the combustion the
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rarbonatc. It was found, in fact, that the cai-l)onate itself is just as

cfRciciit in imparting the property of glowing to tobacco as the

organic salts, and the same is true of the bicarbonate. This fact

|)()ints strongly to the conclusion that the favorable action of the

potash salts is dependent on the ease with which they yield the car-

bonate. It seems possible that the carbonate or bicarbonate by alter-

nately giving off and taking up carbon dioxid may serve as a means
of removing this gas at the most favorable moment, the effect being

somewhat the same as when nitrates render organic substances com-
bustiljle by supplying oxygen in a highly concentrated state. It may
be, however, that the potassium oxid formed from the carbonate is

further reduced to the metallic state by the highly heated carbon, thus

serving as an energetic oxygen cai'rier, as was suggested by Nessler.

AA'hatever may be the peculiar properties of these potash salts which
give them the power of imparting the property of glowing to tobacco,

it is certain that these properties are not shared by the salts of

calcium and magnesium except to a very limited degree.

While the inorganic salts of calcium are injurious to the fire-

holding ca]iacity, the compounds of this base considered collectively

may l)c s;ii(l to be inert with reference to this quality. The com-
[lounds of magnesium are all injurious, but the harmful effects are

greatly reduced when the magnesium occurs in combination with the

organic acids.

The question has often been raised whether lime and magnesia may
not, in part at least, replace potash without injuring the burning
((ualities. Many ash analyses which have been made seem to indi-

cate that this is the case, while others point to the opposite view.

This assumption is made by Van Bemmelen " to explain the fact that

in some samples of tobacco which show a good fire-holding capacity

liie total quantity of potash is only very slightly in excess of that

necessary to neutralize the sidphuric and hydrochloric acids. But
A'an Bennnelen's calculations are all based on the ash analyses, and it

has been pointed out that the estimation of the sulphuric acid in the

ash gives no indication of the quantity of sulphur actually present in

liie tobacco in the form of sulphates and therefore that the amount of

jiotash in organic form may be considerably greater than calculations

based on these data would indicate.

In so far us lime alone is concerned the conclusion to be drawn
from our experiments is that this can only replace jiart of the potash

when the latter is present in combination with organic acids in

(juantities larger than are necessary to produce a good burn; for while

organic salts of lime do not appear to injure the fire-holding capacity,

they do not specially favor it. The amount of potash in organic form

Landw. Vers. Stat., 37, 40S).
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necessary to impart the property of glowing to tobacco no doubt is

influenced to some extent by variations in the other organic constitu-

ents of the leaf, but our experiments have shown that excessive

quantities of these salts tend to injure the burn by causing a too

rapid combustion. It may happen, therefore, that a sample of

tobacco contains more organic potash than is necessary to produce

the best burn, and in such cases a portion of it could be replaced to

advantage by lime. Since magnesia compounds as a whole tend to

injure the burn it seems certain that the replacement of potash to any

considerable extent by this element would seriously injure tiie burning

pi"opcrties.

For purposes of experimentation looking to the production of

tobaccos possessing superior l>urning qualities, either by means of

fertilizers and improved methods of curing and fermentation or by

breeding and selection, it is very desirable to have at hand some

method of testing the results by chemical examination. This is

especially true because of the complexity of conditions whicii influ-

ence the qualities of tobacco. For example, if the attempt is nuide to

improve the burning qualities by the use of certain potash salts, with

a view to increasing the amount of i)otash in organic form in the

tobacco, the restdt of tlie experiment may be entirely obscured by

extraneous factors, such as improper curing and fermentation, if the

lire-holding capacity alone were determined. Of course, in this

particular case chemical analysis would reveal whether the object

sought had really been attained, but there are other (juestions of

chemical composition pertaining to this problem whicii can only be

measured with difficulty by tlie methods at present availal)le. Tliis

is especially true of the manner in wliich the bases are distributed

among the acids in tobacco and whether this distribution is essentially

dilFerent in ditferent samples.

All of the important organic acids, and also nitric acid, when com-

bined with potash seem to be about e(iiially efficient in promoting

the fire-holding capacity. Oxalic acid, however, is probably always

combined with lime and so it is of little value in this connection.

Since a poition at least of the potash combined with organic acids,

as well as (hat present in the form of nitrate, will a|)pear in the ash

of the tobacco as carbonate, the determination of tliis latter (|uantity

gives a rough measure of the amount of these salts originally present

and is therefore by far the most important single criterion for judg-

ing the i)urning qualities in a chemical way.

AVe have tested a munlier of samples of tobacco grown in Ccm-

iiedicut in this way, in each case using one half of th<' leaf for test-

ing the alkalinity of the ash and the second half for finding the fire-
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lioldiiij; cajjiicitv. i'o olitaiii some iiidiciition as to whodicr liiiic ami

magnesia can j)artly replace the ovgiin'u; potash, the alkalinity of the

ash due to these bases was also deterniined, but the evidence on this

point was all of a negative character, for the alkalinity due to lime

and magnesia collectively did not show any a])])arent relation t(j the

glowing capacity. In the case of the alkalinity due to potash—that

is, the quantity of the potassium carbonate—however, there is unmis-

takable evidence of a close relation between these values and the

capacity for holding fire, and if the method were really a true meas-

ure of the organic potash it is believed that there woidd be very few,

if any, exceptions to this rule.

The samples used for this test were selected with special reference

to the tobacco-breeding experiments which are being carried on by the

Bureau of Plant Industry, and were taken from crops produced from

the seed of individual selections of four dift'erent tyjoes of tobacco

originally found growing in the same field. Both the light and the

dark wrappers were examined in each case, and in every instance the

former as compared with the latter showed a much greater fire-

holding capacity and a much higher percentage of potassium car-

bonate in the ash. Also as regards the same grade of leaf of the

different strains of each type, as well as of the different types taken

collectively, the potash alkalinity was found to be directly propor-

tional in nearly every case to the capacity for holding fire. This was
especially true of the different strains of any one type. These

tobaccos were all grown under as uniform conditions as could be ob-

tained with reference to soil and fertilizers, and the results make it

very probable that certain types or strains of tobacco possess the

power of appropriating potash in forms favorable to the burning

qualities to a greater degree than others growing imder the same con-

ditions, though further data are required to fidly prove this point.

The question is certainly a very important one from the standpoint

of jjractical tobacco breeding and is worthy of very careful study,

THE CHARACTEB OF THE ASH.

A tobacco with satisfactory liurning qualities besides having the

necessai-y capacity for holding fire must also yield a good ash.

Although the organic potassium salts greatly favor the fire-holding

capacity, they tend to produce a mottled, dark-coloreil ash. This is

no doubt due to the easy fusibility of the alkali carbonate, which in

melting incloses very small particles of unburned carbon and thus

prevents complete combustion. Moreover, these salts when present

in considerable quantity show a tendency to cause the tobacco to

"coal " or carbonize in advance of the glowing portion, because they

decompose so readily when heated.
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The fact that the calcium and magnesium salts produce a white ash

has already been mentioned, and at least one of these is essential to

this property. On the other hand, tobacco containing excessive

amounts of lime gives an ash which, although it is very light in color,

lacks cohesion, or, in the language of the trade, it " flakes." This is

a very objectionable property and nnist always be taken into account

in judging the burning <jualities of tobacco. The potash salts, more
especially the organic compounds, yield an ash which is firm and

compact but dark in color. From these facts, then, it is clear that

potash and lime combined in the proper proportion are essential to a

firm, light-colored ash. There is no apparent reason to suppose that

nuignesia is of any special significance in this connection further than

tlie fact that it acts like lime.

THE RELATION OF THE ORGANIC CONSTITUENTS TO THE
BURNING QUALITIES.

The organic compounds constitute the material which is consiuned

in tlu- comluistiou of the tobacco, and in some way the mineral con-

stituents, more particidarly the potash salts, impart to this material

the property of l)urniug without flame. If the mineral constituents

are e.xtracted from a leaf of tobacco, it will then only burn witii a

flame, the glowing capacity having been entirely lost. However,

some of the organic compounds show a greater tendency to burn witii

a flame than do others, and hence act less favoral)ly on the glowing

capacity, for, as has been stated, these two (pialities usually stand in

inverse ratio to one another. The principal compounds or classes

of compounds which need to be considered in this connection arc cel-

lulose, the organic acids, pectin, the so-called tol)acco tars, plant

wax, tiie sugars, nicotine, and other organic nitrogenous compounds.

For the pur|)ose of studying the composition of tlie leaf with refer-

ence to its l)urning qualities we nu>y consider cellulose, which con-

stitutes from 10 to 1") per cent of the total weight, as the fundamental

or basic material, which leceives its capacity for glowing from cer-

tain mineral salts. Pure cellnlose in the form of liltcr paper is

exceeiJiMgly sensitive (o ibc i;italytic action of these mineral salts,

very small (juantities of tlu-iii licing siillicieni to cause (he paper to

inirn without flame indetinitely, but when the otlu-r (U'ganic constitu-

ents of tobacco are present this sensibility is greatly allVcted and

much larger (jiiantities of the catalytic agent are necessary to j)ro-

iluce a good lire-holding capacity. Cellidose, tiuMi, nuist be consid-

ered as a very favorable factor in prumofiiig this pro|)erty of liold-

ing fire.

There are a large munber of organic aci<is normally occurring in

tobacco, but of .some of these practically nothing is known. Atten-
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tion has been called to the fact that chric, malic, oxalic, and acetic

acids in combination with potash exert a very favorable influence

on the burning qualities. It was found by direct e.\periment that

these acids in the free state injure these qualities, but as they

probably never occur free in fermented tobacco this fact is of little

consequence. Citric and malic acids are undoubtedly of fundamental

importance in producing good burning qualities, but since oxalic

acid occurs in comijination with lime and not with potash in tobacco

it is of little value in this respect. Pectin and the pectoses are

present in considerable quantities in cured tobacco leaves, but, accord-

ing to Schlosing. these are all converted into pectic acid during the

process of fermentation. A sample of pectic acid prepared from

fermented tobacco was found to produce no injury to the fire-holding

capacity: in fact, when combhied with potash it acted favorably on

this property.

According to Kissling. the tobacco tars, consisting of a mixture

of a number of chemical individuals, exert an important influence

on the quality of the product. Some of these are of an acid charac-

ter, while othei-s ai"e indilferent substances. AVlien tobacco is ex-

tracted with large volumes of water, as previously described, con-

siderable quantities of these tarrj' acids combined with nicotine and
other bases pass into solution, and on evajjoration of the extract

the salts are decomposed, the nicotine volatilizing and the tarry

acids being precipitated. These acids in the free state were found

to be decidedly injurious to the burning qualities, but they occur

in tobacco in comparatively small quantities.

A number of samples of tobacco of very poor burning quality were

extracted with alcohol to determine if this solvent would remove

any constituents deleterious to the burn, but with the exception of a

single case this treatment did not improve the tobacco in this respect.

The constituents removed by extraction with alcohol are nicotine

combined with acids, tannic acid, glucosides. sugars, and the tars and
tarry acids; hence it appears that none of these compounds are of

special importance with reference to the burn. Direct experiments

showed that glucose does not materially influence the burning quali-

ties. Nicotine is the characteristic alkaloid of tobacco and is of great

im])ortance with reference to its physiological action, but its salts

were found to have no eli'ect on the burn. In addition to nicotine the

important nitrogenous constituents are the amido compoiuids and the

albuminoids. It is generally believed that the amido compounds
exert a favorable and the albuminoids an unfavorable influence on

the desirable qualities of tobacco, including the burn, although there is

little experimental proof of this theory. The quantity of plant wax
occurring in tobacco is too small to ati'ect the Imrning ((ualities.
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STJMKAKY.

The principal facts brought out by the experiment? which have

been described on the rehition of the chemical composition to the

burning qualities of tobacco may be briefly summarized in the follow-

ing general statements:

(1) The fire-holding capacity is dependent primarily on the con-

tent of potash combined with organic acids.

(•2) Lime in general does not greatly affect the fire-holding capac-

ity, but is an essential factor in the production of a good ash.

(3) Large amounts of magnesia tend to injure the capacity for

holding fire.

(4) Chlorin injures the burning qualities, but it seldom happens

that tobacco contains enough of this element to do any serious harm.

(.")) Sulphates in general injure the burning qualities, but the

effects are not so nuirked when all the sulphuric acid is combined

with potash.

(<)) So far as is known none of the organic constituents of tobacco,

with the i)ossible exception of the so-called tarry acids aiul the albu-

minoids, exert a very important influence on the burning qualities.

Fn)m these conclusions it appears that the princijial objects to

Ije attained in efforts to improve the burning qualities of tobacco by

breeding and by improved methods of production, especially in the

use of the proi)er fertilizers, are (1) a relatively high content of pot-

ash combined with citric and malic acids, with a mininnun amount
of inorganic salts, especially chlorids and sulphates; {•!) a moderate

content of lime; (3) a comparatively small percentage of magnesia,

aiul (4) a low content of oi-ganic nitrogenous compounds, more espe-

cially the albuminoids or proteids. Of these problems the fii-st

mentioiu'd is altogether the most important from a practical stand-

point and also the most difficult to solve. It has long been known
that the imuiate can iu)t Ih" used as a source of potash in the pro-

duet ion of tol)iu'co which is intended for snmkiug purposes, because

of the injurious effects of the chlorin. The other available sources

of potash at the present time are the sul])hate. the carbonate, and the

silicate.

Schlosing." in his experiments with the use of the sulphate as a

fertilizer for tobacco, found that the potash is assimilated, wiiile the

content of sulphuric acid is iu)t increased. Jenkins,'' on the other

liand. in experiments conducted at the Connecticut Agricultural

Kx])eriment Station and extending over a period of several years,

has shown that the composition of tobacco ash is profoinully modi-

lied l)y the use of different forms of potash and that api)lications of

« Landw. Vers. Stat, 3. 88. > Ann. Rpt. Conn. Agr. Expt. Sta., 1896.
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SUMMARY. 25

the sulphate greatly increase tiie quantity of sulphuric acid in tlie

iish. The carbonate would seem to he an ideal form in whicii to

supply the potash for combining with the organic acids in the plant,

and its use has generally been found to improve the burning quali-

ties. But, aside from the high cost of this material, there are other

serious objections to its use, for it has a very strong alkaline reaction,

and it seems prolxible that when used in large quantities it will

eventually injure seriously the productiveness of the soil. The sili-

cate is free from these objectionable properties, and if the potash

can be made available there is every reason to believe that this will

prove to be a verv valuable source of potash for tobacco.

The sum of the lime and the magnesia in tobacco does not, as a

rule, vary widely; or, in other words, the greater the amount of lime

the less will be the amount of magnesia, and vice versa. The appli-

cation of fertilizers containing magnesia increases the percentage of

this element in the tobacco, but when used in the form of the car-

bonate the injury to the burning qualities would be reduced to a

minimum. It is believed, however, that the use of fertilizer salts

containing magnesia in the form of sulphate is inadvisable.

The percentage of organic nitrogenous compounds, including nico-

tine, is generally proportional to the luxuriance and vigor of growth

;

hence tobacco of very rank growth contains excessive quantities of

these constituents. Again, these substances are most abundant when
the plant is, as a whole, growing most rapidly, and also in the most

rapidly growing parts of the j^lant. Conditions favorable to rank

growth are brought about by the use of excessive quantities of nitroge-

nous fertilizers, especially when the nitrogen is in readily available

forms. The chief danger from this source, however, lies in the appli-

cation of quickly available forms of nitrogen during the later stages

of growth, thus preventing or delaying the normal ripening of the

leaf. Since the percentage of albuminoids decreases rapidly through-

out the ripening process after the leaf has reached its full growth,

this is an important reason why tobacco should not be harvested

until the leaf is well ripened.

105





-v^

IXDHX.

rage.

Acids, (irsauic. relation to burnin;: qualities lil'

salts, effects ou buruiug qualities 18
Alkalinity of ash. relation to burning qualities 20
Ash constituents, effects on burning qualities 14

relation of alkalinit.y to burning qualities liO

Breeding, improvement of burning qualities by selection 21
Burning qualities, meaning of term 8
Calcium .salts, effects on burning qualities Kj
Cellulose, relation to burning qualities 22
Chlorid.s, effects on burning qualities 18
Combustion process in tobacco and burning with a flame, diflferences 8
Composition of leaf, relation to burning qualities, previous investigations. 10
E.xtractiou of tobacco with various .solvents, effects on burning qualities. _ lo. 2:>

Extracts of tobacco, water, composition 14
Fertilizers containing magnesia, use 2.j

Flame, burning with, and combustion process in tobacco, differences 8
Improvement of burning qualities, objects to be attained 24
Leaf, composition, relation to burning qualities, previous investigations 10
I.ime. effect on chai-acter of ash 22
Magnesium salts, effects on burning qualities 17
Nitrates, effects on burning qualities 18
Nitr<PLceuous constituents, conditions favoring excessive production 2.5

relation to burning qualities 23
Organic acids, relation to burning qualitie.s 22

salts, effects on burning qualities , 18
constituents, relation to burning qualities 22

Phosphates, effects on burning qualities 18
I'otash. effect on character of ash 21

fertilizers, effects of different forms on composition of ash 24
for tobacco, available sources 24
I)artial replacement by lime and magnesia ,. 19

Potassium salts, effect on burning qualities 15. IV)

Sulphates, effects on burning qualities IS
Sulphur in tobacco, two forms 10
Tars, tobacco, relation to burning qualities 23
Water extracts of tobacco, composition 14

105

o





U. S. DEPARTMl'.NT OF AGRICULTURE.
BUREAU OF PLANT INDUSTRY—BULLETIN NO. 106.

i

B. T. GALLOWAY, Chief of liurcau.

SEEDS AND PLANTS IMl'ORTED

DURING THE PERIOD FROM DECEMBER, I'.lOo,

TO JULY, IDOC).

INVENTORY No. 12; Nos. 16797 to 19057.

Issued December 20, 1907.

^z 7

WASHINGTON:
GOVERNMENT I'KINTINt! OKKICE.

lit 7.



BUREAU OF PLANT INDUSTRY.

Pathoiopiefand Physiolo^^, and Chi^o/ Bureau, Beverly T. Galloway.

Pathologist and Phimoloffist, and Asgittant Chi^oJ Bureau, Albert F. Woods,

Ixiborutorij of Plant Piithoio^, Erwin F. Smith, Pathologist in Charge.

Inrest i{7ations of Pigeofis of Fruits. Merlon B. Waite. Pathologist in Charge.

Laboratory of Forcf^t Pathology, Haven Metealf, Pathologist in Charge.

IHant Life History Intrstifjations. Walter T. Swingle. Physiologist in Charge.

Cttton and Tobacot Breeding Inm^iftatvm*, Archibald D. Shamel, Physiologist in Charge.

Com Inrestiffations, Charles P. Hartley. Physiologist in Charge.

Alkalicttd Droutjht Resistant Plant Breedin(j Intysiiffationj^, Thomas H. Kearney, Physiologist in Charge.

Soil Bacteriology and Water Purification Investigations, Karl F. Kellcrman, Physiologist in Charge.

Bionomic Investigations of Tropical and Subtropical Plants, Orator F. Cook. Bionomist in Charge.

Drug and Poisonous Plant Inrestigations and Tea Culture Investigations, Rodney H. True. Physiologist

in Charge.

Physical Laboratory, Lyman J. Briggs. Ph>'sicist in Charge.

Cyop Technology Investigatiojis, Nathan A. Cobb, Expert in Charge.

Thjconomic Im-estigations, Frederick V. Coville. Botanist in Charge.

Farm Managemait Inrestigatiotis, William J. Spillman. Agriculturist in Charge.

Grain Investigatinns, Mark A. Carlelon. Cerealist in Charge.

Arlington Krperimcntal Fartn, Lee C. Corbett, Horticulturi.'*t in Chargi'.

Sugar-Beet Investigations, Charles O. Townsend, Pathologist in Charge.

Western Agricultural Extension In vestitfotions. Carl S. Scofield, Agriculturist in Charge.

Dry Land Agriculture Inrestigations, E. Channing Chilcott, Agriculturist in Charge.

Pomological Chllcctions. Gustavus B. Brackett, Pomologlst in Charge.

Field Investigations in Pomology. William A. Taylor and G. Harold INiwell, I'(>uuili>gist.s in Charge.

Experimental Gardens and Grounds, Edward M. Byrnes, Superintendent.

Vegetable Testing Gardens. W. W. Tracy, sr.. Superintendent.

Seed and Plaid Introdnction, Pavid Fairchild, Agricultural Explorer in Charge.

Forage Crop Intrstigationf, Charles V. Piper, Agroetologist in Charge.

Seed Laboratory, Edgar Bn>wn, Botanist in Charge.

Grnin Standardization, John D. Shanahan, Expert in Charge.

Subtropical Laboratory and Garden, Miami, Fla., Ernst A. Bessey. Pathohigist in Charge.

IHant Introduction Garden. Chico, CaL, Augu.-*! Mayer, Expert in Charge.

South Texas Garden, BroimsrUle, Tex,, Edward C. Green, Pomologist in Charge.

Oottoti Culture Farms, Seaman A. Knapp. I^ke Charles, La., Special Agent in Charge.

EdUor, J. E. KtH-kwell.

CftiV Ctrrk, James E. Jones.

Seei> a.ni> Plant lNTRomt-rio:f.

MtlENTIFIC STAFF.

pHvld Fairchild, AgricuUural Explortr in (

O. W. Barrett. Assistant.

Frank N. Meyer, Agricultural Explorfr.

Charles F. Wheeler. Expert.

Walter Fi-H-her, Scicnti/lc Assistant.

R. .\. Young. Scienti/lc Assistant,

Albert Mann, ExjXTt in Chargr uf ttarlry InvrMiyatinns.

F. W. Clarke, Sjteriat Agent in Charge of }fiUting Piant InvestigtUions.



LR1TI-:R ()]• TRAXSMITTAI.

U. S. Department of Agriculture,

Bureau ob" Plant Industry,

Office of the Chief^

Washhiyhm, D. C, April 13, i907.

Sir: I hiivo tlie honor to transinit herewith, and to recommend for

pul)lii"ition as Bulletin No. 106 of the .serie.« of this Bureau, the

accompanying manuscript, entitled "'Seeds and Plants Imported Dur-

ino; the Period from December, 1905, to July, 1900."

This manuscript has been submitted by the Agricultural Explorer

in Charge of See<l and Phmt Introduction with a view to publication.

Respectfully,

B. T. Galloway,

Chief of Bureau.
Hon. .TameS Wilson,

Seet^etary of A<iriruUure.

3





SEEDS AND PLANTS IMPORTED DURING THE PERIOD FROM

DECEMBER, 1905, TO jl'LY, 1906.

INTRODUCTORY STATEMENT.

This twelfth inventory of seeds and plants imported, prepared under

the immediate supervision of Mr. Walter Fischer, represents the acces-

sions of this Ottice between the dates of December 15, 1905, and July

27, 1906, a period of about seven months. It contains 2,260 items,

which is as large a number as was represented by the collections of a

whole year when this Office w'as organized in 1898, notwithstanding

the fact that the present lists are the result of a more rigid selection

than at the outset.

To the outsider it may seem strange that larger numbers of plants

and seeds are not accumulated in so long a period. To these it may
be said that it is not the object of the work of plant introduction to

collect as many species and varieties of plants which may have some

economic use in this country as is possible, but rather to carefully

collect only such forms as can be put to a really practical use by

American cultivators. This Office is informed of hosts of useful plants

now growing in different parts of the world which are not yet on the

program of practical plant introduction. At a small expense thou-

sands of these useful plants could be gathered and placed in collections,

but the cost of maintaining an^^ one of them would in a few years far

exceed the cost of procuring it anew for the detinite experiments of

the experts of the country who may want it for breeding purposes, as

a stock on which to graft, or as a possible new crop for hitherto

uiuised lands.

The princij)le, then, of systematic plant introduction, as it is carried

on by tills Office, is to get the seeds and plants that are wanted for

the solution of definite problems in the establishment of new plant

industries; import them in sufficient (juantities for large and conclu-

sive experiments, and place them as soon as possible in the hands of

experts who will carry out at once such experiments.

Among the collections of new introductions included in this inven-

tory there are some that are worthy of special mention here. Prin-

cipal among these are the collections of our agricultural explorer
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6 SEEDS AND PLANTS IMPORTED.

INIr. Frank N. Meyer, who was sent out to northern China in the summer
of 1905 and who has been exploring the remari<able plant regions of

the mountains north and west of Peking. His tinds. coming as the}'

do from a region with as severe a winter as that of the iliddle States,

will surel_v be, we believe, valuable to plant growers over a wide

range of territory. In fact, the preliminary trials that have been

made with these North Chinese plants in this country show that as a

rule they have a degree of hardiness and resistance to disease which

their close relatives from Japan, now so abundantly, represented in

our gai'dens and fields, do not possess. Mr. Meyer's explorations have

been made into different places, difficult and sometimes dangerous of

access, and at no little sacrifice of personal comfort and risk to his

health and safety. The collections cover a wide range of things for

whii'li there is a demand already created by breeding, grafting, and

other experiments which have been carried on in this country during

the past decade. The material sent in is now in process of propaga-

tion, and as soon as ready will be sent out to experimenters.

Other collections worthy of notice are a number of new sorghums

from tropical Africa, the home of the sorghum plant; a collection of

the interesting new wet-land root crop, the yautia, from Porto Rico;

some interesting new forms of potato from Bolivia; leguminous plants

for breeding as fodder producers, collected from various parts of the

world; forage and fodder grasses in large numbers from many
different foreign countries; the Queenslan<l nut Macadamia, which is

a ])ossihility for California; the South China soap tree, which has

recently come into some prominence in Algeria as a source of saponin,

a commercial product used in the manufacture of soaps; a collection

of hardy grass and forage plant seed from the Austrian .\lpine garden

at an altitude of 5,700 feet; three new pistache species for breeding

and for stocks on whidi to graft tiie ordinary edilile variety of this

nut, from the borders of Afghanistim, North China, and northern

Persia; a collection of West Indian yams, jiromising possibilitii^s as

a change from the monotony of the Irish potato; a inunher of new
Mexican apricots for the fruit-growing areas of Texas and the Gulf

States; and a very important collection of the e(lil)le-fruited and

fodder cacti, made by the cactus expert of the Department, Dr. David

(Jrilliths, who lias made exp(»riment4il ])lantings of these most inter-

esting plants in the dry regions of the Southwest.

David Faikciiiu),

Aijriciilturnt Eu^ploi'ii' in Charge

Okkick <»k .Skki) and Plant I ntroductkjn,

Woxhin.jion, I). C, April in, 1007.
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16797 to 16806.

From Bu<la])esf. Presentefl by Dr. A. de Degen, director of tlic. Royal Hun-
garian Seed Control. Received December 1.5, 190.5.

Seeds of native Hungarian grasses, as follows:

16797. Bkomis vernalis.

16798. Bromcs p.\nxoniciis.

16799. avena decora.

16800. Alopecurus brachysta-
f'HVUS.

16801. Festica carpathica.

16802.

16803.

16804.

16805.

16806.

Festitca elatior.

PiPTATHERtM VIRE.SCENS.

Glyceria NEMORALIS.

POA HYBRIDA.

PoA rnAi.xii.

16807. Oryza sativa. Upland rice.

From Pretoria, Transvaal, South Africa. Presented by Prof. .T. Burtt Davy,
agrostologist and botanist of the Department of Agriculture. Received Decem-
ber IS, 1905.

"Seed grown in a subtropical valley near Sucre, Bolivia, at an altitude of about
10,000 feet. It is treated as a dry-land crop, like maize." (Dari/.

)

16808. RuBU.H sp. Red raspberry.

From Baguio, Benguet Provini'e, P. I. Presented by Mr. \V. S. l^yon. lUm-uti

of .Vgriculture, Manila, P. I. Received Decemlier 11, 100.5.

16809. Panicum molle. Para grass.

From Georgetown, British Guiana. Presented by Mr. .\. W. IJartlett, govern-
ment botanist. Received December 19, 1905.

"A valuable grass for pasture and forage in the Tropics. This grass grows luxu-
riantlv in tlanip meadows and is readilv eaten bv horses, cattle, and sheep."
( Bartktl.

)

Yautia.

From Ancon, Panama, rrf-.^cntcd bv Mr. (ic^orge F. Halsi'v. Rei'eive<l DeieMj-
ber 19, 1906.

"Tubers of a plant locally called Olo, Cunt, or ('omorala. It is very hardy and
grows best in a well loosened, moist soil, and the tubers can 1m' cut into many sections

ami jilanted like potatoes." (Halsei/.)

16810. Xanthosoma sp

16811. Vicia amekicana. American vetch.

P>oni Fergus P'alls, Minn. Presented bv Mr. C. J. Wright. Hcicivcd Decem-
l)cr 20, 1905.

This is is a native vetch which grows wild in woods and cop-^es in the northeastern
United States. It is much relished by stock an<l might perhaps be cultivated to

some extent with ))rotit.
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16812. ViGNA iNGncuLATA. Cowpea.

From AVest Branoh, Mich. Received through Ogeman Grain aud Seed Company,
December 20, 1905.

16813 to 16820.

From OfiBce of Drug and Medicinal Plant Investigations. Received through
Dr. R. H. Trne, December '.i, l!H).=i.

See<ls of medicinal plants, as follows:

16813. DiiiiTALis i"CRPrRE.\. Ptirple foxglove.

"The common purple foxglove cultivated in some parts of Europe for its

leaves, which are a valuable remedy. The leaves are othcinal when picked
during the tune of flowering. This is one of the most important remedies in

certain kinds of heart trouble." ( T)rue.)

16814. LoRELi.\ ISFL.\TA. Indian tobacco.

".V native weed in open situations of the eastern ITnited States. l?oth seed
and herb collectetl for drug i>iirposes. Has an emetic, expectorant, and anti-

s])asmodic action. Is a strong poison, capable of proilucing fatal results."

( Trn,:.

)

16815. ATiioi'A BELLADONNA. Belladonna.

"Cultivated in several parts of Europe for the leaves and roots, which form
one of the chief sources of atrojjine. The attractive looking fruits also contain
atropine and are not rarely eaten by children with fatal results. Is sparingly

cultivated in the United States for drug purixjses." ( 7>-i«'.)

16816. Nepeta cataria. Catnip.

" .V common weed of the United States, collected in its wild condition for

drug purposes. It is valued as a domestic remedy for its carminative, stimu-
lant, and tonic properties, due to the volatile oil present in the herb." ( Drue.)

16817. Cai'sicum F.\sTi<iiATii>i. Japanese chillies.

"Cultivated in the Orient for the small bright red fruits, having a very pun-
gent tiiste. Used in medicine for the digestautand rubifacient properties, and
also for making the ground cayenne pejipers of the spice market "

( True.)

16818. Cakjici'.m KASTUiiATi.M. Small capsicum.

16819. Papaver so.MNiFERfM. Asiatic poppjT.

" .\ blue-seeded variety cultivated in the Orient as a source of opium, and
in parts of Europe for the seeds, from which an agreeable bland oil la expressed.

Seeds from plants grown at Hurlington, \'t." ( True.

)

16820. Papaver soMNiKERi-.M. Asiatic poppy.

\ whit<>8eeded variety to which thcsame remarks apply as to the preceding.

16821 to 16852.

From the (Xtice of Farm Management Investigations. Received December 21,

um.

A collection of grass seeds, as follows:

16821. Rrouus Ri:nEN's.

From Caliente, Kern County, Cal., .Inly 2, 1904. (Agrost. 2132.)

16822. Hromum sp.

From Arizona, liK)4. ( Agrosl. 21.'H.)

16823. ItRoMi'H iNKRMiN. Smooth brome-errasa.

From Argentina. Peluff's collection, 1904. (Agrosl. L'44(l. i

16824. Hhomis iNKR.Mis. Smooth brome-grass.

From Arezwi, Italy, 1904, i Agrost. 2:ir)l.)
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16821 to 16852—Continued.
16825. BuoMus ixekmis.

Kroiii Austria-Hungary. Peluff'H roUection, 1904.

16826. BROMU.S PRATENSIS.

From Padua, Italy, 1904. (.\gruKt. 237.3.

J

16827. Bro.mus unioloides.

(.•Vgrost. 2448.)

16828. Agrosti.s stolonipera.

(Agrost. 2323.

)

16829. AoROSTis alba.

(Agrost. 2443.)

16830. Ai;rostis alba.

From Milan, Italy, 1904. (Agrost. 2340.)

16831. .\gR0STI8 ALBA.

From Naples, Italy, 1904. (Agrost. 2341.)

16832. Agrostis alba.

From Rome, Italy, 1904. (Agrost. 2370.)

16833. Panicularia Americana.

From ,1. M. Thorburn & Co., New York, N. Y.

16834. Poa nemoralis.

From Italy, 1904. (Agrost. 23(50.)

16835. Poa pratensis.

From Padua, Italy, 1904. (Agrost. 23.50.

)

16836. Poa pratensis.

From Treviso, Italy, 1904. (Agrost. 2356.

)

16837. Lolilm perenne.

(Agrost. 2319.)

16838. LoLUM perenne.

(Agrost. 2329.)

16839. LoLiuM peren.ve.

(Agrost. 2330.)

16840. LoLiu.M perenne.

From Turin, Italy, 1904. (Agrost. 2344.)

16841. LoLiuM perenne.

From Milan, Italy, 1904. (Agrost. 2362.

)

16842. LoLIUM PERENNE.

From Naples, Italy, 1!)04. ( Agrost. 2.36.5.

)

16843. LOLIU.M PERENNE.

From Florence, Italy, 1904. ( Agrost. 236!».

)

16844. LOLIUM PERENNE.

From Genoa, Italy, 1904. (Agrost. 237.5.)

16845. LoLIUM ITALICl'.M.

From Mantova, Italy, 1904. (Agrost. 2342.)

16846. Lolilm italicl.m.

From Italy, 1904. Agrost. 2367.)
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Smooth brome-grass.

(Agrr,.-t. 2441).j

Meadow brome-grass.

Rescue grass.

Creeping bent-grass.

Bedtop.

Bedtop.

Bedtop.

Bedtop.

Wood meadoTsr grass.

Kentucky bluegrass.

Kentucky bluegrass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Italian rye-grass.

Italian rye-grass.
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16821 to 16852—Continued.
16847. LnLiiM iTALR-r.M. Italian rye-gTass.

From Conegliauo, Italy, UHU. ( Ajirost. 2S71.)

16848. FESTrc.\ pratensis. Meadow fescue.

From Argentina. Peluff's ii)lle<tioii, UKH. (Afrrost. 2474.

1

16849. Alopeci-rcs pratensis. Meadow foxtail.

(Agrost. 2324.)

16850. D.ACTYLis GLO.MERATA. Orchard grass.

From Padua, Italy. 1904. (Agrost. 2377.)

16851. PnLEr.M pr.\tense. Timothy.

From Rome, Italy, 1904. (Agrost. 2366.)

16852. IlEDYSARfM CORO.VARirM. SiUla.

From Naples, Italy, 1904. (Agrost. 2:«)7.)

16853. OxALis ORTGiESi. Ozalis.

From Washington, D. C. Rin-fivi'd through tho National Botanic Garden,
r>i-<-einl)er 21, 1905.

16854 to 16861. Sorghum vulgakk. Sorghum.

From Berlin, «iermanv. Presenttxl bv the Berlin Botanical Museum. Received
Decemlx-r 20, 1905.

'

Sorghum varieties from tropical .\(rica, as follows:

16854. Omii/er. 16858. OnUifei:

16855. Vmramensif. 16859. .Iiiewidus.

16856. Roxhurghii. 16860. Bminumnii.

16857. /JfiwiVwimii,?. 16861. Baumnnnii.

16862 to 16865.

Kroni (iilK'ge Park, Md. Re<'eived through Mr. H. \. Miller, .Agricultural

Kx|KTiment Station, Hecemlier 20, 190.i.

16862. HoRDEUM viL<iARE. Barley.

Tenwiwe Winter. (C. I. No. 2.=)7.)

16863. AvEXA 8ATIVA. Oat.

Sixtij-Day. (C. I. No. lli.5.)

16864. AVENA 8ATIVA. Oat.

Snoma. (C. 1. No. 274.)

16865. AVENA 8AT1VA. Oat.

Burl. (C. I. No. 293.)

16866. Dio.sroREA TRiFiDA. Yampee yam.

From the Canal Zone. Presentol hv Mr. (ieorge F. Halsev. Ueceivd Deieni-

iK-r 27, l!«l."i.

" Roots of a variety apparently distinct from the .lamaica ami Porto Rico varietiee.

This variety should lie cultivated in hills and is said to tw very productive. The
r<M)t8 are yellowish inside." (Barren.)

16867. Syncaki'IA laurikolia. Turpentine tree.

From Mellxjurne, .Xustraliii. Prest-nliil hy Prof. \V. R. (iuilfoyle, director of

the Botanic CJardens. Receive<l I)eccnil>er 2tt, 1905.
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16867—Continued..

•'A tive 10(1 to 150 feet high with diameter 4 to 5 feet; native of the tropical coast

R'tiioiiH (if Now South Wales and Ciueensland. Valuable timber tree, especially for

posts and underground situations; also for piles, aa the resinous matter contained in

the wood makes it resistant to damp, tlie attacks of white ants, and the Teredo.

Entirely unprotected piles exposed to the waves for twelve years were found aliso-

lutely free from deruy and the attacks of the Teredo. The wood is also difficult and
slow to burn, a useful iirnjierty in building lumber. An oleo-resin, in degree and
character soiuethint; between Venice turpentine and Canada balsam, contained in

the wiiod is best cdllected by felling the tree, when it exudes between the bark and
sapwood in small drojis, which may be scraped off and the resin collected in a pure

state." (./. //. Muideii.)

16868. Cehopecjia fusc'a.

From Grand Canary, Canary Islands

Received December 21, 1905.

Presented bv Air. Alaricus llelmard.

16869. Cynaka scolymus. Artichoke.

From Paris. France. Received thniugh \'ilmorin-Andrieux & Co., December L'U,

1905.

Seed of the Glohe or Paris artichoke.

16870. Diosi'YKOS sp. Sapote negro.

From Uruapan, Michoacan, IMexico. Presented by Mr. C. <i. Pringle. Received

December 22, 1905.

16871. Persea gratissima. Avocado.
Fi<im Miami, Fla. Presented by Jlr. S. B. Bliss. Received December 18, 1905.

Tr>(/,p.

16872. Citrus tkifoliata X aurantium. Citrange.

From the Plant Breeding Laboratory. Received December 22, 1905.

Trees of the Morton citrange, a hvbrid between the trifoliate and the sweet orange,

developed by Dr. H. J. Webber. "(P. B. L. No. 771.)

16873 to 16899.
Fron
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16900. Cephalaria tatarica.

From Stockholm, Sweden. Presented by the Albano Botanic Gardens.
Keceiveii December 21, 190-5.

16901 to 16908.

From Saharanpur, India. Pre.sented by Prof. H. JI. Leake, economic Iwtanist,

Government Botanic Gardens. Received Deceuil)er 21, 1905.

Grass seeds, as follows:

16901. SvxTHERis.M.K .sAMiiiXALis. Finger grass.

16902. Panicvm tryphekox. Guinea grass.

16903. P.\SPALU.M DiLATATi'M. Large water grass.

16904. CnAETOcnix)A glaixa. Yellow foxtail.

16905. EfcHLAEXA me.xicaxa. Teosinte.

16906. ELEfSINE AEGVPTIACA.

16907. AxDROPotJox perti'scs.

16908. A.NimoPOGOx halepessis. Johnson grass.

16909 to 16927.

From near Peking, China. Receivetl through Mr. Frank X. Merer, Decemln'r
26, 190.5.

Cuttings of various fruit trees, grajievines, and ornamentals, as fullows:

16909. Llmis s|>. Elm.

From Xankou. "(No. 31. ) A broad-leiived elm suitable for email ganleiis

and jrtirks." (Meyer.)

16910. DiospvKos KAKi. Persimmon.

From Ming Tomlw Valley. "( Xo. 9". ) A small, seedlees persimmon, with
bright, orange-red fmits attaining 2 inches in diameter; later in ri|M-niiig than
the larpe ones (S. P. I. No. lt;912) and not so good. The trees, however, grow
to a larger size, and with their leaves <lrop|xHl off and load«ii with orange-
colored frnits are very ornamental. Before falling the leaves also assume
l)eaut ifid colors.

'

' ( Mei/ir.

)

16911. PvRrs SINENSIS. Pear.

From Tcha-<-hing. "(No. 120.) A fine, white pear with melting flesh; is

one of China's finest jiears. Comes in late, lint, being a \kiot kce|>er, disap-
pears very early from the markets." {Meiitr.) (Same as S. P. I. No. 1691(j.

)

16912. DiosPVKOs KAKI. Persimmon.

Fnim Ming Tomlw Valley. "(No. 104. ) A most valuable fruit. The bright,

orange-colon-d fruits attain a diameter of 41 inches and are perfectly seedless.

Bears shipping extremely well if picked when not <|uite ri|H'. Can be kept
frozen hard if picked t(K> ripe, ami if care is taken can be shipped long distances.

Finally, their taste Is delicious and they would be highly esteemed in .\merii-a

as a table fruit." (}fei/er.) (See also S. P. 1. No. 16921.)

16913. DiospvROS KAKI. Persimmon.

From Ming Tomlw. "(No. Xi.) A larger variety of 8ee<lle«« |K'i-simiiioii

than is generally seen, but the fact that they grew on a young tree may account
for tlii.-. It ripens, however, a fortnight later than those sent in under Nos.
16912 and 16921; otherwise the same description applies to it." (Miiier.)

16914. Catalpa bdnuei. Cataipa.

From Peking. "(No. 13.) The real (^utalpa Imngei. A line tree, said to

Ih" covered in spring with )>ink-white fiowers; a favorite tree in old temple
yards. This one comes from the Yellow Temple, a short distance north of

Peking." (Meyer.)
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16909 to 16927—C.)ntiiiu.(l.

16915. IN.iM Lrsfij). Poplar.

From Ilwai-jou. "(No. lo, ) This poplar seems to be a favorite tree for

temple yards; it grows to a very large size, has a straight trunk with brandies
trimmed high from tiie ground and with hirge, darl< green leaves. It will ))e

much appreciated as an avenue or parlc tree." (Meyer.)

16916. PvRUs SINENSIS. Pear.

From Tcha-ching. (No. 109. ) For description see No. 16911.

16917. Prinis .\rmeni.\c.\. Apricot.

From Shan-hai-kwan. "(Nos. 28 and 29.) A wild apricot witti small fruits;

apparently grows wild in a few caiions." [Meyer.

)

16918. Prinis sp. Cherry.

From Tang-shan. "(No. 93.) Apparently a cherry which grows in Imsh-
1 ike form, much resembling a red currant bush. According to the Chine.'^e,

the fruits are small but sweet, ripening in early .June." (Meyer.)

16919. Amygdalus per.sica. Peach.

From Shan-hai-kwan. "(No. 32.) A wild peach found near an old
mnnastery, hut occurring in many different places—probably escaped from
cultivation. " ( Meyer. )

16920. Moris alba. Mulberry.

From Ming Tombs. " (No. 92. ) A form with very deeply cut leaves, which
ap[)ear to be decidedly different from the common type." (Meyer.)

16921. DiosPYROs KAKi. Persimmon.

From Ming Tombs Valley. " (Nos. 104 and 105.) These trees are grafted
upon wild stock and are planted 20 to 30 feet apart. Being slow growers,
peaches are planted between the j'oung trees and after A'ards taken out when
the persimmons need the space. They seem to love a somewhat sheltered
position in the foothills of the mountains in a soil made of decomposed rock."
(M,;,e,:)

16922. Fraxinus s|). Ash.

From Shan-hai-kwan. "(No. 11.) A decidedly ornamental shade tree;

grows in dry situations." (Meyer.

)

16923. Moris alba. Mulberry.

From iling Tombs. "(No. 01.) .Vnother form with deeply laciniated
leaves." (Meyer.)

16924. Pyrus sinensis. Pear.

From Tcha-ching. "(No. 110.) .\n attractive, medium-sized white pear
wdth a long stem and nonmelting ticsh; much relished by the Chinese."
(Meye,:)

16925. PneuLUS sp. Poplar.

Kriim KauHtang. "(No. 38.) This in'plar thrives in sandy soil and is

planted largely on sanciy wastes where no other tree would flourish. The
Chinese use the wood in building liouses, coffins, etc. A rather ornamental
tree with silvery bark." (Meyer^

16926. Poernssp. Poplar.

From Chang-li. "(No. 30.) .\ very large poplar with a straight, smooth
trunk; well fitted for park or avenui' planting." ( .U.//. c. 1

16927. ViTissp. Grape.

From Hsuen-hwa-fu. " (Nos. 102, I0(), and 107. ) .\ line white grape, berries

very long and in heavy bunches; connnands high prices and is really a fine

table grajie; can be kept in iiaiier-liiied Ijaskets in a cool place until Chinese
New Year ((>arly February)." (Meyer.)
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16928. ViciA sp. Vetch.

From Thomas, Oreg. Presented by Mr. S. AV. (laines. Received December, 1905.

16929 and 16930. Qvercus spp. Truffle oaks.

Fniiii P;iris, France. Received through Vilmorin-Aiidrieux & CVi., IHccniber
So, UI05.

16929. QlKRClS ILEX.

16930. tifEROlS PVBESCE.VS.

Tree." introituced for truffle culture.

Holly oak.

16931 to 16939.

From St. l.oui.-^, Mci. Ke<-eiv»ii through tlie Missouri Untaiiiial (iardeus, .Taun-

ary 2, litOfi.

.\ cull.'ctii.n ..f root.s, as follows:

16931. M.\K.\.NTA KEIiELJANI. 16936.

16932. (ALATHE.v i-ri.nceps. 16937.

16933. t'ALATHEA IHOTALIKERA. 16938.

16934. Cai.atiika sp. 16939.

16935. Cmatiika oknata sanoeki-

CaI.ATIIKA OPI'KNllKIMIANA.

Cai.atfiea vrn-ATA.

(
'( iI.OCASIA >JEO-t;riNKENSlS.

MaKANTA I.EICONEI'RA KER-

16940 to 16944.

From t'hico, Cal. (irowii at the Plant Introduction t iarden in 190.'). Receiveil
December 22, 1905.

Seeds, as follows:

16940. \ra< Ills nvi'onAEA. Peanut,

(irown from No. 425H.

16941. .Vrachis HVPotiAEA. Peanut.

• trown from No. 940(5.

16942. YoA.ND/.EiA sriiTERRANEA. Woandzu.
(irown from No. 10450.

16043. .Vrachis kvpocaea. Peanut.

( irown from No. 10622.

16944. .\RAc-nis Hvpo<iAKA. Peanut.

(Imwii from No. 111-10.

16945 to 16948.

From Victoria, KarnernM. Africa.

FIh., .lamiary .!, ISHm;.

16946. .\mo.mim MELEfii i-rrA.

Keceivcd Ihrongh Mr. II. Nehrling, (iotha.

Paradise seed.

"Native of tropical western .\frica. This plant belongs to the ginger family.
From a long, scaly rootstoik there are produced leafy branches and short, leaf-

less, llower-hearing branches bearing a single whit<.»-purple llower. The fruit

is red, large, fleshy, and iH'ar-sha|«'d, containing a large nmnber of brown
sewls called paradis*- wed or ( inineu grains. Useci only in veterinary medicine
and in adidlerating licjuors and ]H'i)|R'r. " ( WlueUr.)

'

16946. XA.\TuaHo.MA sp. Yautia.

"X<iiilliomiiia liolarcuiii; cultivattil." (Xehrling.)

lOU
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16945 to 16948 —Continued.

16947. X.\NTii()So.M.\ sp.

" Witli light green jjetiole.---: cultivated." {Xehrlirig.)

16948. X.\XTHoso.M.\ sp.

" Colocasia (nitir/uorutn : cultivatwi." (Xehrling.)

Yautia.

Yautia.

16949 to 16979.

From I'arig. France.
190.5.

Received through Vilmorin-Andrieux & Co., Deoeml)er 29,

A collection of seeds, a.s follows:

16949. Arrhen.^therum elatius.

Trisetum pr.\texse.

avesa pubescens.

axthrisccs sylvestris.

Brachvpodiu.m pinnatum.

Brachvpodium .svlvaticum.

Bromi.s ixerims.

coronilla varia.

16957. Cytiscs proliferus albcs.

16958. Dactylis glomeb.ita.

16959. Festuca DqMETORr.M.

16960. Festcca elatior.

Fbstuc.\ heterophylla.

Festtca ovixa.

Festuca pratensis.

Festuca rubba.

Festuca texuipolia.

16966. HoLcus mollis.

16967. Melica ciliata.

16968. Melica coebulea.

16969. Melilotus alba.

16970. Paspalu.m stoloxiferum.

16971. Phalaris akuxdixacea.

Phleum pratexse.

POA co.mpressa.

POA FERTILIS.

PoA SUDETICA.

Stipa texacissima.

16950.

16951.

16952.

16953.

16954.

16955.

16956.

16961.

16962.

16963.

16964.

16965.

16972.

16973.

16974.

16975.

16976.

16977. Trifolium ixcarx.^tum.

16978. Trifolium ixcarxatum.

Late.

16979. Trifolium incarxatu.m.

Extra late; white flowering.

3517—No. 106—07 2

Tall oat-grass.

Downy oat-grass.

Smooth brome-grass.

Crown vetch.

Broom.

Orchard grass.

Tall fescue.

Various-leafed fescue.

Sheep's-fescue.

Meadow fescue.

Red fescue.

Slender-leafed fescue.

Creeping soft-grass.

White melilot.

Reed canary grass.

Timothy.

Canadian bluegrass.

Esparto grass.

Crimson clover.

Crimison clover.

Crimson clover.
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16980 to 16984. Ortza satita. Rice.

From Siva^nga, Madura district, South India. Received through Mr. A. P.

Minor, January 4, 1906.

16980.

Jffraan.iamba. "(Xo. 1.) .\n elegant, very small-sized rice of exceptional
whiteness when proiJerly cleaned. It reiiuircs an old, well-cultivated i^oil and
will then yield, say, 3,000 pounds per acre or more according to manure applied.

The straw is finer and less tough than that of the commoner kinds of paddy
and hence is especially valuable as fodder. In good soil it is a 4 J to 5 uouths'
crop." {Minor.)

16981.

^'(lrikllm^lltn. (Xo. 2.)

16982.

Milagi. "(Xo. 3.) Nos. 2 and .3 give fine white rice, preferred to all others
by the higher classeain this part of India. The flavor is sup|>osed to bee.\cep-
tionally good. Both are hardy and require no exceptional treatment. In an
average soil they yield 3,000 pounds per acre and in a well-manured soil up
to .5,000 pounds per acre. The straw is good fodder for cattle. The duration
of crop is ordinarily 41 to 5i months." {21inur.)

16983.

Vellakutlai, or Sirumanian. (Xo. 4.)

16984.

Eranqal, or Xart/an. "(Xo. 5. ) Xos. 4 and .t yield a large white rice which
is considered jiarticularly nourishing by the lower classes; very hardy, vigor-

ous grower, even in a comparatively poor soil. An ordinary outturn, with little

or no manure, is 2.500 pounds per acre, which may be nearly doubled by
manuring. The straw is coarser than that obtained from Xos. 2 and 3. The
crop matures in 3i to 4 months, according to soil and other conditions."
(Minor.)

16985 to 17034.

From Erfurt, Germany. Received throuc

Seeds of forage crf)ps, as follows

:

16985. .XsTUAGALfS FAI.C.XTIS.

16986. .\vena fi.avb8cens.

16987. Bromi's pratensis.

16988. Dactvlis glomerata.

16989. Festuca aru.vdinacba.

16990. Fbsstuca durii'sccla.

16991. Festuca ei.atkir.

16992. Festuca hbtkhoi-hvlla.

16993. Festuca ovina.

16994. Festuca pratensih.

16995. Festuca rubra.

16996. Fkstuca tbnuifolia.

16997. Lr/.ULA albiwa.

16998. Latiivrus hiiisituc.

16999. Mei-ilotih ((ieiulea.

17000. MbLILOTUH AI,TIS«IMA.
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17001.

17002.

17003.

17004.

17005.

17006.

17007.

17008.

17009.

17010.

17011.

17012.

17013.

17014.

17016.

17016.

Melilotus officinalis.

Melilotus farviflora.

Melilotus segetalis.

Melilotus sulc.vta.

Piialaris arundinacka.

PiSUM JOMARDI.

PlANTAQO PSYLLIU.M.

Sl'AHTIUM SCOPABIUM.

ViCIA ACKIOSNTINA.

ViCIA A.MBIOUA.

ViCIA BIENNIS.

VulA CALCARATA.

ViCIA CA88UBICA.

ViCIA CORDATA.

VlClA COKNIOKRA.

ViCIA CUSPIOATA.
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16985 to 17034—Continued.
17017.

17018.

17019.

17020.

17021.

17022.

17023.

17024.

17025.

ViriA DISPERM.k.

ViCIA FERRfGINEA.

ViCIA GERARDI.

ViCIA GLOBOSA.

ViCIA GRAXDIFLORA.

VlCI.A HYBRIDA.

ViCIA LUTEA.

V'iCIA MACROCARPA.

ViCIA MULTIPLORA.

17026. \'IC1A O.VOBRYCHIOIDE8.

17027. \'lCIA PA.NXO.VICA.

17028. ViCIA PEREGRINA.

17029. ViciA PicTA.

17030. \"icia pseudo-cracca.

17031. \'kia .sylvatica.

17032. ViciA SPURIA.

17033. Vicia striata.

17034. Vicia tricolor.

17035 to 17050.

From Sydney, New South Wales. Presented by Prof. .T. H. Maiden, director
of Botanic Gardens. Received January 2, 1906.

Panicum prolutcm.

Paspali-m brevipolium.

Pexnisetusi compkes-

SUM.

POLLIXIA FULV.V.

t'HAETOCHLOA AUHEA.

Sporoboh-s lindleyi.

Stipa elegantissima.

STIP.i TL'CKEKI.

17035.
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17055 to 17058.

Fr.iiu Buitenzorg, Java. Presenteil by Doctor Treub, director of the Dopart-
ment of Agriculture. Received January 5, 1906.

17055. .\k.u'hk nvpoGAEA. Peanut.
'' Katjang holJe."

17056. .Vraciiis hvpocaka. Peanut.
" Katjanrf banah wa^padti,"

17057. .\raihis hypogaea. Peanut.
" Katjang amerika."

17058. VoA.VDZELA SIBTKRRANEA. Woandzu.
' Katjang Imgor."

17059. Fe.stuca PKATEXsis. Meado-^ fescue.

Frotu Marvpville, Kaiis. Received tlirough Mr. Frank W. Oaklcv, .laiuiarv .5,

1906.

17060 and 17061.

From Honolulu, Ha^vaii. Received through Dr. J. X. Rose, of the United
States National Mu.'^uni,Wafr-hington, D. C., December 29, 15*05.

Seed.", as follows:

17060. Oreodo.xa RE(iiA. Royal palm.
' .(No. 05/876.)

17061. Aristoux-hia sp.

(No. 05/875.)

17062. SoLANUM MELONGENA. Eggplant.

From Trebizond, Turkey. Pre.«ented by Mr. Vital Ojalvo, vice-consul, through
Mr. Frank Benton. Received January 6, 1906.

Seed of a violet-colored variety.

17063 to 17066.

From Moscow, Rui^sia. Presented by Prof. William R.Williams, of the Moscow
Agricultural Itistitute. Received January 8, 1906.

17063. .VuipEcfRi-s RiTnEXKMs. 17065. Bromts h.xce.mosi's.

17064. BRO.MU8 MOLLIS. 17066. I'.ROMts SVLVATICU8.

17067 and 17068.

Froiii I'Mri;-, France. Received through Vihnorin-.lndriiux i^i ("n. , .lanuiiry 9,

IttOti.

17067. Mei.iu)ti-8 c-oEHiLKA. Blue sweet clover.

17068. CoRoxiLi.A scoRiMoinEs.

17069 and 17070.

IrniM I 'n ^liiTlowii, I'a. Uiceived through Thotna.-< Meehan & Sons, Jaiiuarv 9,

I'.HM).

Stocks upon which to graft imported cutting.^, iuh follows:

17069. Mah-h MALI'S. Apple

17070. rvHus ooMMt'MS. Pear.
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17071. Paxicum laevifolilm.

From Pretoria, Transvaal, South Africa. Presented l>y Prof. .1. Burtt Davy,

agrostologif-t and liotanist uf th(t Department of Agriculture. Received Jan-

uary 9, 1900.

17072 to 17075. Eleusine coracana.

From I'.omliay Presidi-ncy, India. Received through Mr. F. Fletcher, Deputy

Director of Agriculture, January 9, 1906.

17072. " MuUi Nagli." (Close heads. ) From Lonawla.

17073. " Zipri Nagli." (Open heads.)

17074. "Nagli." (Red.)

17075. " Xagli." (White.) »

17076 to 17092.

From Paris, France. Received through

1906.

Seeds of forage crops, aa follows:

17076. Anthyllis vulneraria.

17077. Astragalus falcatus.

17078. Brassica oleracea.

17079. Brassica oleracea.

17080. CyTISCS SCOPARIUS.

17081. Festi-ca dumetohum.

17082. Festica heterophylla.

17083. Festiia ovixa.

17084. Festica kcbra.

17085. FesTUCA TENUIFOLIA.

17086. Lotus VI LLosrs.

17087. Medicaoo media.

17088. I'oA fertilis.

17089. PoA NE.MORALIS.

17090. PoA SEMPERVIRENS.

17091. PoA THIVIALIS.

17092. UlEX EUROPAEtS.

17093. CHKY.SOPHYLLUM CAiNiTO. Star-apple.

From Washington, D. C, Plants grown in the Department greenhouse from

seed oliliuned in 1904 by Mr. G. N. Collins in Jamaica, British West Indies;

muubered January 10, 1906.

Fruit from which seeds were obtained was large and liglit colored.

17094 and 17095. Eragro-stis abyssinica. TefF.

Krciin Aliyssinia. Received through His Excellency S. A. Ras Makomen, Jan-

\iary 1:^', 19U6.

17094. Pearl white seed. 17095. Hnnvn seed mixed with white.

"Teff is the stiiple food of the .\byssinians. Considering the general phy-

sique of the nation and that teff is practically the sole means of nourishment,

as the poorer classes seldom taste meat, the cereal is undoubtedly rich in nitrog-

Vihnorin-Andrieux & Co., January 9,

Kidney vetch.

Milk vetch.

Improved branching' borecole.

Thousand-headed kale.

Common broom.

Various-leafed fescue.

Sheep' s-fescue

.

Red fescue.

Slender-leaved fescue.

Greater bird' s-foot trefoil.

Sand lucern.

Wood meadow grass.

Roug-h-stalked meadow grass.

Furze, gorse, or whin.
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17094 and 17095—Continued.

enous matter. It possesses, too, a sufficient quantity of starchy matter to con-
stitute a fairly hyiiienic diet. Teff is utilized as follows: Ground into tJour;

made into a semiliijuid or thin pa.<te consistem y liy adding water, and placed
in earthen jars. The leaves of the 'Geaho' (fier^ho) plant, which yield a fer-

ment, are added. When fermentation is complete the sirupy mixture is slowly
poured on the surface of well-heated, circular, flat baking pans. After a cer-

tain amount of manijiulatiun and turning over, a seniiaerated. flat, round cake
is the result. This keeps fi^r months without dcterioraticm. is hrnken into

frai:ments and dried in the sun. The dried bread is used as their chief supply
when at war or on expeditinns. Teff unduulitedly possesses highly nutritious

qualities and is decidedly more digestible than wheat. It could therefore be
exploited as an invalid food. Teff is not known to possess distinct drought-
resisting properties." { Exirart from letterfrom the British consul at Adis Ababa,

» Abi/sginia.)

17096. Phaskohs kadiatis. Mung bean.

From .\ugusta, Ga. Received through the N. L. Willet SeedConiiianv, .Tanuarv

12, 1906.

Xewman.

17097 to 17100.

From Channing, Tex. Received through Mr. A. H. Leidigh, January 12, 190t>.

17097. Tritici'.m durim. Macaroni wheat.

Galgalos. Grown from Xo. 9872.

17098. Triticum dicocci-.m. Black enuner.

Grown from No. 11650.

17099. Panicum miliaceum. Broom-corn millet.

Jilack Vorowzh. Grown from Xo. 9425.

17100. HoEDEUM vruiAHE. Barley.

Tennessee Winter. Grown from Xo. 11193.

17101 to 17103.

From Sibpur, Calcutta. Imlia. Received through Mr. A. Gage, acting pujierin-

tendent, Royal Botanic i iardens. .lanuary l:!, 1906.

A collection of tuliers, ai- follows:

17101. A.MoRPHoi'iiALLi s ( AMPAXiLATrs. Stanley's washtub.

The mendiers of this genus of aroids are natives of India and other ]iarts of

tropical .\sia. where Ihey are cultivated for the starch which is so abundant in

the root.itr>ck. Aniiir/iliD/ili'illiin mmiMinnlatus has a tuber weighing 8 to 10
i)omnls, shapeil like a Hat cheese; spathc nearly 2 feet broad and 15 inches
high, with a horizontal, spreading, (luted bonier, red-purple on the bonier,
then gravish white P|iotteil ami purple in the center. Doctor White saya of
it that w iien in (lower the fetor it exhales is most overpowering, ami so i)er-

fectly resembles that of carrion as to induce flies to cover the club of the spadix
with their eggs.

17102. CoLOCAHIA ANTIQUORUM ESCCLENTA (?)

(Labeled "Alocaxia anlliiunrnm." \

17103. Alocasia iNDir\ Alocosia.

"These roots are cultivated In sntne exl<'nt throughont India, but do not
occujiy HO im|H>rtaiit a place in the donu-slic economy there as do the tares in

Polynesia or the yautiaw in tropical Auieriia." ( JIarrell.
)
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17104. Phalakis canakirnsis. Canary grass.

From Malta. Kccciveil lhrovif;li Mr. .J. Horg, of the St. .\ntniii.. (lanlcns, ,Iaii-

uary 1."), 190.5.

Malta canary seed. "Requires the same culture as the late varieties of wheat.
Very [>rocluctive ami remunerative, although not much grown in Malta. The grain
is slightly larger in .size than the best Sicilian canary seed; the plant is also stouter."

17105. CiNNAMOMUM CA.MPHORA. Camphor.

From Paris, France. Received through Vilmorin-Andrieux \ Co., .January 1."),

1906.

This plant is the source of camphor, the gum being obtained f-'om the extracted
juice. The tree is difficult to trans[)lant and is best propagated by Beed.s, sown as
soon as ripe in a shaded bed, the seedlings Ijeing transplanted when very small into
pots and kept thus until ready to plant out permanently. The soil be.st suited to

camphor is a sandy l(jam.

17106 to 17130. Amygdaluw communis. Almond.

From Girgenti, Italy. Received through Hon. Francis Ciotta, United States
consular agent, January 15, 1906.

Almond cuttings, as follows:

17106.

Comutella. This is a plant requiring special care, but is highly valued for

its sweet and agreeable flavor. The tree will attain a vigorous and strong
growth; can be cultivated in all climates.

17107.

Camliera. In this the vegetation is especially vigorous, resists frost, yields
well, and the fruit is extremely tender, being much sought after as a table fruit.

17108.

Caccla. In tliis the vegetation is extremely strong, re.sists the rigors of
winter, produces richly, and is incomparable for roasting and for making the
finest torroni, tlie tower-like almond cakes made of almonds and honey.

17109.

Bianca. The tree is of medium development, wood not very solid, yields
well, fruit extremely sweet and highly valued for table use.

17110.

Selvwigia. This tree has great resistance, grows in a very luxuriant rtanner
and regular form; bears a ten<ler fruit used liy preference for the ordinary
torroni, almond cakes of the common quality.

17111.

Carina. This tree is of medium development ana is ve'^j' resistant to frost

and inclement weatlier. It produces abimdant small, tender fruit which ia

excellent for pastry and for the almond paste.

17112.

Rer/iiliaiKi. This trc^e is of medium size and of ordinary resistance; produces
aliundantly a fruit valuable for the table, exquisitely sweet and souglit for in

all the markets for its excellent qualities.

17113.

Inglese. This takes its name from the extensive use to wdiich it i.s put in the
manufacture of special pastes in England. It is very delicate and tender,

superior for the table and excellent also for making sweetmeats.



17123.
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17138 to 17140.

I'ruiri .Manila, I". I. Hereived tliroueh Mr. \V. S. Lvim, horlicultiiri!*!, I'.iircau

of Afificiiltuiv, January 10, 1906.

17138. Lu.uM piiiLii'PiNEN.SE. Bengnet lily. »

" Its gra,ssy foliage is striking and graceful. It forces here admirably, and
I think .should be a good subject for a forcing bulb in cultivation." (J.yaii.)

17139. Stehculia foetida.
"Bohidj." A tall, handsome, smooth tree with whirled horizontal branches,

large compound leaves, and large, dull red Howens appearing with the leaves

in spreading panicles. The fruit con.sists of five large follicles, containing 10

to 15 smooth, black seeds the size of filberts, which are roasted and eaten
like chestnuts. Native throughout the tropics of the Old World.

17140. ACTINORHVTIS CALAPPARI.\.
'

PallU.

"One of the most attractive palms of the Areceae group that I have evu
seen. I think it wonl<l prove a useful subject for house <lecorations, as our
native gardeners grow it to a large size (8 to 10 feet) in fiat, shallow, llJ-inch

pans." (Lyon.)

17141. (takcinia mokella. G-amboge.

From Kingston, Jamaica, British West Indies. Received through Dr. \V. Kaw-
cett, director of Hope Gardens, Januarj' IS, 1906.

Seeds obtained fcjr the purpose of propagating seedling stocks upon whicli to graft

the mangosteen.

17142 and 17143. Passieloka spp.

From Washington, D. C. Plants grown on the grounds of the Department of

.\gri<ulture, and numbered for convenience in recording distribution on Janu-
ary IS, 1906.

17142. Passiflora racbmosa. Passion flower.

17143. Passiflora quadraxgulabis varieoata. Grauadilla.

17144. Okyza 8ATIVA. Rice.

From North Galveston, Tex. Received through Dr. 8. A. Knapp, Jamiarv 15,

1906.

Egyptian. "The J'Jgyplicin rice is locally known in Louisiana as JJkW rice and has
been gn iwn there for a great many years. It has a large berry of the Japanese type

—

that is, tliick and sh(jrt kernel—somewhat larger than the Kiuslii rice, dark colored
and much softer wlien it first ripens, so that it answers excellently for the purpose
of stock food. It also has more protein than the ordinary rice. The characteristics
of its growth are that it requires very little water, has a strong stalk, abundant leaf,

is a heavy producer, and will generally make a crop even thougli the other rices fail.

For these reasons it is grown in Louisiana as a stock food." (Knaj>p.

)

17145. DiosPYROs viRGiNiANA. Persimmon.
From Augusta, Ga. Received through the P. J. Berckmans Conipanv, Janu-
ary 19, 1906.

Seedling stocks for use in grafting imported scions.

17146. Gakcinia jiangostaxa. Mangosteen.
From Buitenzorg, Java. Received through Dr. M. Treuli, director of the Botan-

ical Gardens, January 19, 1906.
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17147. HoRDECM msTicHUM NUTANS. Barley.

From Fort Atkinson, Wis. Received through Mr. W. P. Hoard, Jaiiuarv 17,

1906.

Haniia.

17148. AVKNA SATIVA. Oat.

From Branilciii, AVis. Uecfived through Mr. David .Tones, Jamiary 20, 1906.

Kherson.

17149. Xanthosoma sp. Tautia.

From Linares, Xueva Leon, Mexico. Presented by Dr. F. Franceschi, Santa

Barbara, Cal. Received January 22, 1906.

Linaref:.

17150. Reiimanma ax(.ul.\ta.

From Narbertli, Pa. Received tlirough Mr. WilHam Tricker, January 19, 1906.

"Introduceil by James Veitch & Son, London, England. A native of central China;
has i>roved hardy on the Cotswold Hills, England, 7.50 feet above sea level, without
protection; and with moderate protection withstood the severe winter of 1904-5 in

Ma.s.-'a<linsett.>'. .\warded certificate of merit at Royal Horticultural Society in 190:<.

Seedlings raised in the spring of 1905, which were planted out under similar condi-
tions with other herbaceous plants, made rapid progress an<l some commenced to

flower in July and were still in flower October 19. Others probably will not flower
until 1906, exhibiting more the character of biennials. The ])lants are vigorous,

leaves radical laciniate, of a deep green color and 12 to 15 inches long. Some plants

sent up one spike from the main crown, while others sent up .several spikes but
weaker. Main spikes have produced lateral growths with (lowers. Several spikes
were 4 feet tall. Flowers like liigiwuin gmndijlora (except in color) are i)roduccd
at the axils ol the leaves. Size, 3 inches in diameter, color, rose-purple with a
rich yellow throat spotted with purple. The individual flower resembles Jiiraivillm

delavai/i. Plants thrive in ordinary garden soil; should have full sunshine and
ample space between plants.—about 2 feet. Flowers are good for cutting, renuuning
several days in good condition." ( Tricher.)

17151. Citrus aukantiu.m. Orange.

From Siang-tan, Hunan Province, China. Receive<l from Mr. S. A. .Met allii,

through Prof. H. A. Morgiin, director of the Agricultund Experiment Station,

Knoxville, Tenn., January 17, lil06.

Orange seeds said by Doctor Webber to be of a tangerine type.

" The oranges grown hereabouts are of both theloose-skinn<Mlan<l the tight-skinned
varieties. None of them are e.speciallv good. The town of Li-ling, which has a
latitude of 27" 42' N., is the northern limit of the tight-skinned oranges, but the
loose-skinne<l varietv grows as far north as Chang-sha, which is probably about 400
feet above sea level. Nearly every winter there are one or two big snows. I have
seen two in the last live years about 9 inches deep; also, from time to time there are
freezes, but the orange trees never seem to suffer." (.)/o< 'alia.

)

17152 to 17162.

I'rnfii Cludi Provini'c, China. Received through .Mr. Fnink ,N. Mever. Deivmlier,

_
190.').

Cuttings of fruits and vines, as follows:

17152. PuiNis AK.MKNiArA. Apricot.

From Tchu-chung. "(No. lis.) This is one of the finest white aiiricots

that grows in China, a.s I have been told by the natives. They ilcscribe the
fruit 118 l>eing very large and white skinned, with a few red spots." {.Mryer.)
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17152 to 17162—Continued.
17153. Pkinus ak.meniaca. Apricot.

From Tcha-ching. "(No. ll.'?. ) The kernels of this apricot are sold as
almiiiids; tlu;y arc small but taste fine. The trees grow very bushy and are
grafte<l upon wild stock." (Mi-ifcr.)

17154. I'lUNUs AKMENIACA. Apricot.

From Tclia-ching. "(No. 1U2. ) \ large, red apricot described by the
natives as being very good." (Meyer.)

17155. Vrns viniI''kha. Grape.

From Chang-li. " ( No. 1 14. ) This is a very fine white grape belonging to

the MuKciit group. In North China it commands more than three times as
much money as is jjaid for the purple grape." {Meyer.)

17156. ViTis viNii'EUA. Grape.

From Hsuen-hwa-fu. "(No. 101.) X splendid green-white grape, con-
sidered as the best grape here in China. The berry is very long and the
bunches are rather large. The taste is fresh sweet, without being too sweet.
An excellent table grape. It is apparently a kind of Muscat grape, not being
free skinned and having the same general appearance.'" {Meyer.

)

17157. ViTis sp. Grape.

From Chang-li. "(No. 115.) A dark purple grape; a very heavy bearer.
The taste is a trifle watery, liut otherwise it is all right. Is a very late grape,
the last which appears here on the markets. Free skin; produces very large
bunches. " ( Meyer. )

17158. ViTis sp. Grape.

From Hsuen-hwa-fu. " (No. 103. ) A small purple grape from this region,
where it gets intensely cold; the vines are buried over winter." {Meyer.

)

17159. ViTis sp. Grape.

From Hwai-jou. "(No. 95. ) A purjjle grape, .said to be early and of good
(luality." {Meyer.)

17160. ViTis sp. Grape.

From Hwai-jou. "(No. 94.) A white grape growing near Hwai-jou. I

was notable to see any fruit, but am told that it is an early, sweet grape."
{Meyer.)

17161. ViTissp. Grape.

From Chang-li. "(No. 116.) A light purple colored grape; heavy bearer;
large bunches; free skin. Tastes somewhat watery. Might do fine as a wine
producer. Is well esteemed hereon account of coming the last in season."
{Meyer.)

17162. (Undetermined.)

From Hwai-jou "(No. 110.) Cuttings of a vine used around here for tying
grapes to the trellises. Looks like .\ristolochia. Is not produced here,' but
comes from farther south. It is very tenacious material, admirably fit for the
the purpose." {Meyer.)

17163 to 17166.

From tiueretaro, .Mexico. Received through Senor Carlos J. Unjuiza, .lauuarv
20, 190(!.

17163. Medica(;o sativa. Alfalfa.

17164. ViciA FABA. Broad bean.

17165. LeN'.s esculenta. Lentil.

17166. (Undetermined.)

Shotulillo.

100
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17167 to 17181.

From Chi-li Province, China. Received through Mr. Frank X. Mc\er, .Tanuarv

24, 1906.

A collection of cuttings, as follows:

17167. Amygdali-s persicv. Peach.

From Timg-chow. "(No. 35. ) A large, white i>each, considereil a tine fruit

bv the Chinese. Xonmelting flesh. The tree is a verv thriftv grower."
('Me>j,r.)

17168. Celtis sp. Hackberry.

From .Shan-hai-kwan. "(No. 3.) An oramental shade tree, growing in

dry, rocky situations; if not too heavily attacked hy gall insects is decide<lly

ornamental.
'

' ( Meyer.

)

17169. CoRYLUS sp. Hazelnut.

From Shan-hai-kwan. " (No. 7.) A low shrub found on steep, rocky moun-
tain sides. May do well as undershrub beneath tall trees." (Meyer.)

17170. CRAT.^Eors sp. Hawthorn.

From Chang-li. "(No. 10.) A small-leaved Crataegus growing wild in tlit

mountains around here. It is used as stock for Crataegnu pinncUifidu." ( .Va^i«.)

17171. Crataegus pixn.\tifida. Hawthori.

From Chang-li. "(No. 9. ) A very large-fruited variety of which seeils were
sent to Washington under No. 57a. A remarkable ornamental free. Is a
slow grower, but has large, glossy, dark green leaves, and is loa<led in fall with
scarlet fruits. In China itself there is not enough of this fruit to supply the
demand for making preserves." (Meyer.)

17172. DiosPYROs KAKi. Persimmon.

From Chang-li. "(No. 4.) A medium sized, seedless persimmon. Seems
to be a variety of Diospyro.i hnk-i. Fruit globular, 2 inches in diameter, orange
color. The trees grow 30 to 40 feet high." (Meyer.

)

17173. DiospYROs LOTis. Persimmon.

From Chang-li. "(No. 50. ) A wild persimmon on which the large seedless

varieties are grafte<l; is itself also an ornamental tree." (Meyer.

)

17174. PoPiLi-s sp. Poplar.

From Shan-hai-kwan. "(No. 14.) A very white barked poplar which is

extremely cheery in winter landsca]>e on account of its shining white hark.
Grows to a rather large-sized tree, 60 to 80 feet. Well fit for an avenue tree or
to be planted in groups in parks." (.\feyer.)

17175. PoiTufs pp. Poplar.

From Shan-hai-kwan. "(No. 40. ) \ very white liarked poplar, growing
close to the seashore near 8han-liai-kwan. Probably the same as Nn. 14

(S. P. I. No. 17174), but its locality close to the sea made it look different."

(Meyer.

)

17176. PvRussp. Pear.

From Chang-li. "(No. ,'{6. ) A very small jiear. The fruit." do not grow
larger than a small cherry. Fit perhaps a" an ornamental trt-e." ( Meyer.)

17177. Pyri-.s Hp. Pear.

From Shan-hai-kwan. "(No. 37.) .\ wild pear growing in a mckv ravine."
(Meyer.)

17178. I'vRi-s NiNEN.sis. Pear.

From Cliang-li. "(Xo. 3it. ) \ large yellow pear, nonmelling flesh. Can
l>e kept for many months without sjioiling. May \ye of use in crossing with
l>etter kinds." (Meyer.)
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17167 to 17181 Contimu-d.

17179. Salix sp. "Willow.

Fnirii Shan-liai-kwan. " (No. 49.) A willow which is used toinake ntniiif;

Iia.sket,'- from. The bark of an older tree becomes pitch black and looks as such
' rather c»riou.«." (Meynr.)

17180. (Undetermined.)

Frcmi Shan-hai-kwan. " (Xo.

niisht make it t^nitable lor a In

(Mn„r.

)

17181. X.\.vrHoxvi,iM sp.

From Shan-hai-kw'an. "(No. 12.) Probably not possilile to grow from
cutting.^. Seeds sent to Washington, D. C, under No. 125a." (Meyer.)

.\ plant with Inng, fierce spine.s, which
plant; grows to lie a good-sized tree."

Prickly ash.

17182 to 17234.

From Richmond, New South Wales. Received through Mr. H. W. Potts, prin-

cipal of the Ilawkesbury Agricultural College, January 20, 1906.

Grass seeds, as follows:

17182. AXDROPOGON' sp.

17183. Andropogox .\ffini.s.

17184. Andropogon sericeus.

17185. astrebla elymoides.

17186. astrebla elymoides.

17187. astrebla pectinata.

17188. astrebla pectinata.

17189. astrebla triticoides.

17190. astrebla tbiticoide.s.

17191. Chloris acicularis.

17192. Chloris ventricosa.

17193. Chloris truncata.

17194. Chloris truncata.

17195. Chbysopogon gryllus.

17196. Deyec.xia forsteri.

17197. Danthonia carphoides.

17198. Danthonia carphoides.

17199. Danthonia nervosa.

17200. Dantiioni.v nervosa.

17201. Danthonia penicillata.

17202. Danthonia penicillata.

IJroad-leaved form.

17203. Danthonia semianxclaris.

17204. Danthonia pexicill.\ta var.

\ broad-leaved variety.

17205. Danthonia penicillata var.

17206. Danthonia penicillata var.

17207. Danthonia pexicill.\ta.

100

Bluestem.

Coast bluestem.

Hairy bluestem.

Coarse Mitchell grass.

Coarse Mitchell grass.

Mitchell grass.

Mitchell grass.

Mitchell grass.

Mitchell grass.

Star grass.

Windmill grass.

Umbrella grass.

Umbrella grass.

Bent-grass.

Oat-grass.

Oat-grass.

Swamp wallaby.

Swamp wallaby.

Wallaby grass.

Wallaby grass.

Wallaby grass.
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17182 to 17234—Continued.

17208. Danthoxia penicillata villosa.

DaXTHONIA PESICILLATA.

Paxthoxia pexicillata.

DaXTHOXIA SEMIAXXrLARIS.

DiPLACHNE FUSCA.

DiPLACHNE FUSCA

DiPLACHNE PEACOCKH.

Kleusinb AEGYPTIACA.

17216. Eragrostis sp. {Prohnhly K liplostachja.)

17217. Eragrostis browxei.

Eragrostis leptostaciiya.

Eragrostis pilosa.

ErIiiCIILOA POLYSTACnVA.

Neurachne MITCHELLIAXA.

PaXICUM ARACnYRACHI'S.

PaXICU.M DECO-MPOSITUM.

Panicum FLAVIDUM.

PaXICUM FLAVIDUM.

Paxicum LEUCOPHAEUM.

Paxicu.m prolutum.

Panicum prolutum

POA caespitosa.

pollinia fclva.

Pappopiiorum commune.

PAPI'dPIlORUM COMMUXE.

ClIAETOCnLOA AUHEA.

DiPLACnXE DuniA.

17209.

17210.

17211.

17212.

17213.

17214.

17215.

17218.

17219.

17220.

17221.

17222.

17223.

17224.

17225.

17226.

17227.

17228.

17229.

17230.

17231.

17232.

17233.

17234.

17235. .VHALIA COUDATA.

From Yokoliaiiia, Japan. Recoivrd tlircmgli the Yoke
January 26, 1906.

Knn vdo.

Wallaby grass.

Brown-flowered swamp-grass.

Brow^n-flowered swamp-grass.

Crowfoot.

Love-grass.

Love-grass.

Weeping love-grass.

Early spring-grass.

Mulga grass.

Australian millet.

Vandyke grass.

Vandyke grass.

Cotton grass.

Tussock poa.

Sugar grass.

Pappus grass.

Pappus grass.

Yellow foxtail.

Cane-grass.

Udo.
luiii Nin-scry ('oiiii>!iiiy,

17236 to 17244.

Knjiii Hiiitcnzurt;, Java. Uccoivod tliroii^'h Dr. M. Tiviih, dirciior of tlio Depart-
inciit of Agriculture, January 26, lltOij.

17236. .\l.OCASIA MACIIOKIII/A.

Malay name "Senteh."

17237 to 17244. Colooasia antkjuorum. Taro.

17237. Variety iiiijrd. Malay name "Kit-mpoel ietcin."

17238. Variety munorltizd titroiiridlg. Malay name "Talus mmali."

17239. Wir'wiy monorhiza Kcripta. Malay name "Talus soerat."

17240. N'ariety monorhiza nitjrii. Malay name "Talus lampoenj;
ietem."

17241. Variety vmuorhiza uiijni. Malay name
indoeng."

Talus lalioen
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17236 to 17244 Continued.

17242. Variety monorliiza bai/ahun. Malay nam<; "Talus jiamlan."

17243. Variety monorliiza hdyuhon. .Malay name "Talus ketaii."

17244. \'ATieiy monorhiza hayabon. .Malay name "Talus kiara."

17245. EuoDiUM CYGNORUM. Stork's-bill or crov^'s-foot.

From Sydney, New South Wales. Presented liy the director of llje Kotanic
(iardens through Mr. Walter S. Campbell, director ol Agriculture. Received
January 22, 1906.

"An annual or biennial herb with procumbent or slightly erect stem.s extending
from 1 foot to 3 feet or more in length. Thi.s plant is widely distributed throughout
the Australian continent, lieing found in the interior of all the colonies, and in some
situations it is moderately plentiful. Its free-seeding qualities have rendered it some-
what proof against extermination. During the spring and early summer months
this i)lant affords a rich succulent herbage, which herbivoia of ail descriptions are

remarkably fond of. Horses will often leave good herljage to browse upon it. Pas-

toralists speak very highly of this plant as affording good herbage while it is in a

young state. But when it is ripening its seeds it is somewhat dreaded by the sheep
owner on account of the sharp pointed seed lobes, which not only attach themselves
firmly to the wool but the barbed points often penetrate the skin of the animal.
Notwithstanding this, however, the plant has much to recommend it as a pasture
herb, for it will grow well on the poorest of .soils. Many of the dry sandhills of the
interior would have little vegetation on them during the early summer months if it

were not for this plant. Under cultivation it produces a great amount of herbage,
and if cut when it shows its flowers it is not only valuable as a green feed, but it

can be made into capital hay. Taking into consideration its great productiveness,

we think it might be turned into ensilage with good results. E. q/gnornm is the only
species of the genus that is endemic in .Australia." {Flora Atistr., 1:297.)

17246 and 17247. Nicotiana sanderae.

From St. Albans, England. Received from Sander & S/ins through J. M. Thor-
burn & Co., New York, N. Y., January 18, 1906.

17246. NicoTiA.NA SAXDERAE. 17247. NicoTiA.NA SANDERAE hyb.

17248 and 17249.

From Salisbury, Rhodesia, South Africa. Presented by Hon. E. Ross Town-
send, Secretary for Agriculture. Received January 29", 1906.

17248. Chloris viRGATA. Rhodes-grass.
'

' Regarded as a very valuable forage plant.
'

' ( Touiisend. ) ( See No. 960S.

)

17249. Panmcum sp. White rapoka.

"The rapoka is a millet which forms the staple article of diet among
Mashoua natives, and the grass is considered to be excellent lor making bay
or ensilage. This sample is supposed to be a new and better variety recently

introduced from north of the Zambesi." ( Townsend.

)

17250. PisTACiA VERA. Pistache.

From Saratoga, Cal. Presented by Rev. A. Fuller. Received January 2ii, llKXi.

Laujt Rid Alejipo.

17251 to 17280. (iLvcixE hisi>ida. Soy bean.

From .Vrlington larm, Viiginia.

A collection of soy beans grown on the .\rlington Farm in 1!I0.5 from seed reciived

through the Division ot .\grostology.

Black varieties:

17251. Medium early, black, (irown from .\grost. Nos. 1978, 1979, and
2033, combined.

108
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17251 to 17280—Continued.
Black varieties—Continued.

17252. Flat, niedinm large, late, black; third crop from A^rost. No. 1293.

17253. Medium black; second crop from Agrost. No. 1536.

Medium black, small seeded; first crop from .\grost. No. 1980.

Medium black, medium early: second crop from .\grost. No. 1188.

17254.

17255.

Brown variet

17256.

17257.

17258.

17259.

Cireen varieties

17260.

Medium, reddish brown; second crop from .\grost. No. Iri4'2.

liroum Kda Mame, medium early; secon<l crop from .Vgrost. No. 1185.

Ogemaw, early; first crop from Agrost. No. 1992 or S. P. I. No. 13502.

Brown, early; lirst crop from .Vgrost. No. 2031.

17261.

dreen Siimaron-, medium, medium earlv: first crop from .\grost.

No. 1972.

Large, medium, green; fourth crop from .\arost. No. 912 or S. 1'. 1.

No. 13503, first crop from Agrost. Nos. 17ti4 ;ind 1971, combined.

(ireenish-yellow varieties:

17262. Small, early, greenish yellow; third (

17263. Small, medium late, greenish vclluw;
1539.

l. frnm .Vgrcist. No. 1297.

econdcnip from .\grosf. No.

17264. Medium late, greenish yellow; second crop from Agrost. No. 1198.

17265. .Medium late, greenish yellow; second crop from Agrost. No. 1200.

17266. Large, medium late, greenish vellow; second crop from Agrost No.
1171 or S. P. L No. 9409.

17267. Late, large, greenish yellow; tliird crop from .\grost. No. 1298.

Top from Agrost. Nos. 1973,17268. Ill) Sdii, meilium, early, yellow; first

1974, 1975, and 17()5, comliined.

17269. hwarf, early, yellow; third crop from .Vgrost. No. 97t).

17270. Mc<lium yellow, small seed; fourth crop from S. P. 1. No. 4912,
third crop from .Vgrost. No. 1169 or S. P. I. No. 9407, and first

crop from S. P. I. No. 12399.

17271. Medium early,. yellow; second crop from Agrost. No. 1194.

17272. Small, medium yellow; second crop from Agrost. No. 1.5.38.

17273. Medium early, yellow; second crop from Agrost. No. 1197.

17274. Small, early, yellow; .second crop from .-Vgrost. No. 1199.

17275. Medium vellow", large seed; third crop from Agrost. No. 1170 or
S. P. I.'.No. (MO.s. lirst crop Irom Agrost, N< 1170-2 or S. P. I.

Ni

17276.

17277.

17278.

17279.

124(M), and third crop from Agro.-t. No. 129(i.

Medium earlv, vellow from Thackara; second ami tliird crops from
Agrost. No.' 1299.

.Medimn early, yellow; t h i rd crop from .Vgrosl. No. 1295.

Large, tnedium late, yellow; (irst crop from /Vgrost. No. 2032.

Large, lat«', yellow; first crop from .Vgrost. No. 20,34.

17280. Large, late, yellow; lirst crop from Agrost. Nos. 197(i and 1977.

10((
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17281. MeDICAOO 8ATIVA. Alfalfa

From Deseret, Utah. Received through Mr. Frank Hinckley, January 31, 1906.

Turhestiin. tirf)\vn from S. P. I. No. 991.

17282. Sechium edule. Chayote.

From New Orleans, La. Presented by Mr. Aristido Hopkins. Received .Janu-

ary 31, 1906.

" Fruit of a white variety considered more delicate than the ereen variety."
{IlnpHns.)

17283 to 17326. Phaseolu.s spp.

From .VrUngton Farm, Virginia.

A collection of beans grown on the .Arlington Farm in 190.5 from S

Ph.^SEOLUS R.iDIATlS.

17283. Very early. Grown from No. 1161.

Very early. Grown from No. 8814.

Very early. Grown from No. 9889.

Larger than No. 17283. Grown from No. 6430.

Bean.

P. I. seed.

Mung bean.

17284.

17285.

17286.

Phaseolus sp.

17387.

Phaseolus kadiatus. Mung- bean.

17288. Larger than No. 17283. Grown from No. 10407.

17289. Medium early, medium size. Grown from No. 13394.

17290. Medium early, medium .size. Grown from No. 13397.

17291. Medium early, medium size. Grown from No. 13398.

17292. Early, medium size. Grown from No. 13396.

17293. Medium early, medium large. Grown from No. 10610.

17294. iledium early, medium large. Grown from No. 9786.

17295. Early, medium large. Grown from No. 8540.

17296. Early, large. Grown from No. 8486.

17297. Smaller than others. Grown from No. .5071.

17298. Earlier and larger, but otherwise similar to No. 17297. Grown
from No. 5437.

Late, medium size. Grown from No. 10527.

Late, large. Grown from No. 12775.

Late, large. Grown from No. 13395.

Medium late, large. Grown from No. 6562.

Medium late. Grown from No. 6378.

Late, large. Grown from No. 1385.

17299.

17300.

17301.

17302.

17303.

17304.

Phaseoli's ma.x.

17305. Medium early, small. Grown from No. .S.541.

17306. Medium, poor. Grown from No. 13400.

17307. Medium, poor. Grown from No. 13401.

17308. Trailing. Grown from No. 13402.

17309. Trailing. Grown from No. 13403.

3517—No. 106—07 3

Mung- bean.
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17283 to 17326—Continued.
PlIVSEiiUS lALCAKATlS.

17310. Late, large. Grown from No. 6564.

17311. Late, mediuui large. Grown from No. 13380.

17312. I.ate, medium large. Grown from No. 13383.

17313. l>ate, medmm size. Grown from No. 13381.

17314. Late, medium size, (irown from No. 133S2.

Phaseou.s angularis. Adzuki bean.

17315. Very early, small, (irown from No. 10523.

17316. Large, similar to No. 17315. (irown from No. 8488.

Phaseohs sp.

17317. Earlier and larger than the average. Grown fn^u No. 13393.

17318. Medium size, medium early, (irown from No. 13.'W2.

PHASEOLrs ANGULARIS. Adzuki bean.

17319. Medium size, medium early. Grown from No. 13391.

17320. Uite, large. Grown from No. 13405.

17321. I^te, large. Grown from No. 13386.

17322. Late, large, (irown from No. 1.3384.

17323. Late, mediuui large, (irown from No. 6417.

Phaseohs sp.

17324. Karlier than No. 17323, small. Grown from No. 6418.

Phaseoi.i-s asgulakls. Adzuki bean.

17325. Late, me<lium large. Grown from No. 8487.

PiiASEoLrs radiatus. Mung bean.

17326. Smaller than the average, quite late; not promising, (irown
from No. 3868.

17327 to 17436. Vkina uncuiculata.

From .\rliiigton Farm, Virginia. Crop of 1905.

CoTvpea.

17327.

17328.

17329.

17330.

17331.

17332.

17333.

17334.

17336.

17336.

17337.

17338.

17339.

17340.

Black and white mottled.

Chinese Jieil. Cirown from Agro.wt. No. 979-3.

Cliinege Brotrnei/e. (irown from Agro8t. No. 980-3.

Chinexe W)iii>}ionrwiU. (irown from Agrost. No. 985-3.

DoifiiK I-jirhj liipener. Grown from Agrost. No. lOitO-2.

(irown from S. P. L No. 8,354.

(irown from S. 1*. L No. 6431.

(irown from .\gro8t. No. 1204-la-Ia.

Extra linrhi JSIarkei/e. Grown from Agrost. N<}. 1232-3 or S. P. 1.

No. 13456.

Early lilack. (irown from Agrost. No. 1233-lc-ll).

Early lilack. (irown from Agrost. No. 1233-la-la.

( 'alifitmia Ularkei/e.

.No. 13457.

Grown from .Vgra'st. No. 1231-3 or S. 1'. 1.

SimlluUrwn MaUleil. (irown from Agrost. No. 1221-3.

Clay. Grown from AuroHt. No. 1256-3 or 8. P. L No. 13458.
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17327 to 17436—Continued.

17341.

17342.

17343.

17344.

17345.

17346.

17347.

17348.

17349.

17350.

17351.

17352.

17353.

17354.

17355.

17356.

17357.

17358.

17359.

17360.

17361.

17362.

17363.

17364.

17365.

17366.

17367.

17368.

17369.

17370.

17371.

17372.

17373.

17374.

17375.

17376.

17377.

17378.

17379.

17380.

17381.

106

Broinieye. Grown from Agrost. Xo. 1208-3.

Taylor. Grown from Agrost. No. 1248^3 or 8. P. I. Xo. 13476.

Karly Black. Grown from Agrost. Xo. 1233-3.

Vnknoim. Grown from Agrost. Xo. 1251-3 or S. P. I. No. 1.3468.

n'aTrerCs Xev Hybrid. Grown from Agrost. No. 12.SH-3 or S. P. I.

No. 13471.

Large Blackeye.
134.55.

Grown from Agrost. No. 12:i4-3 or .S. P. I. No.

(jrown from Agrost. No. 1204-ld-lb.

Brouneye Crowder. Grown from Agrost. No. 1209-2.

niiippoorwill. Grown from Agrost. No. 1269-2 or .S. P. I. No.
13475.

Red Ripper. Grown from Agrost No. 127.5-3.

Clay. Grown from Agrost. No. 1255-la-la.

Warren's Extra Early. Grown from Agrost. No. 1218-3.

I'nknown. Grown from Agrost. No. 1251-la-la.

Old Man. Grown from Agrost. No. 1219-3.

Large Blackeye. Grown from Agrost. No. 1224-lc-l.

Unknown. Grown from Agrost. No. 1251-la-lb.

Grown from Agrost. No. 1261-l^lb.

Clay. Grown from .\gro8t. No. 1255-lc-la.

Lady, broad whitish. Grown from Agrost. No. 1246-lb-l.

Grown.from Agrost. No. 1261-la-la.

Red Ripper. Grown from Agrost. No. 1257-3.

Large Blackeye. Grown from Agrost. No. 1224-la-la.

llViiVe Croiiiler X Whipponrudl. (irown from Agrost. No. 1216-2.

Taylor. Grown from Agrost. No. 1248-la-la.

Red Yellow-Hull. Grown from Agrost. No. 1278-3.

Blackeye (white giant). Grown from Agrost. No. 1210-3.

Iron. Grown from Agrost. No. 1247-3.

Taylor. Grown from Agrost. No. 1248-lc-lb.

Red Mauve selection. Grown from Agrost. No. 1479-la-l.

Brown Crouder. Grown from Agrost. No. 1490-2.

Small ^^^dppoorwill Crowder. Grown from Agrost. No. 1490i-2.

Wight Black Crowder. Grown from Agrost. No. 1496-2.

Deliciiius Large Lady. Grown from Agrost. No. 1486-2.

Red Whippoonvill. Gro^^^l from Agrost. No. 1596-1.

.Jliunga, large white. Grown from Agrost. No. 1620-lG.

Chauli, white. Grown from Agrost. No. 1632-1.

Choli, small reii. Grown from .\grost. No. 1636-lG.

Bhadda, red. Grown from Agrost. No. 1629-1.

Bhadela, red. Grown from Agrost. No. 1629-lG.

Barhali, large red. Grown from .\grost. No. 1625-lG.

Choli, small red. Grown from Agrost. No. 1636-1.



34 SEEDS AND PLANTS IMPORTED.

17327 to 17436—Continued.
17382. H'trlxili, large reil. Grown from Agrost. No. 162.5-1.

17383. Clay, from }feUar. Grown from Agrost. Xo. 17778-1.

17384. Selection from hybrid Sliek X Iron. Grown from .A.grost. No. 2838.

17385. Selection from hybrid Black X Iron. Grown from .\grost. Xo. 2637.

17386. Sixty-Day. Grown from .\grost. No. 2649.

17387. Sixty-Day. Grown from .\grost. No. 2651.

17388. Lady-Finger. Grown from .\grost. No. 2630.

17389. Selection from hybrid Black X Iron. Grown from .\grost. No. 2639.

fZSQO. Grayeyt. Grown from .\grost. No. 2631.

17391. Selection from Clay. Grown from .\grost. No. 2634.

17392. PoueIVs Early Prolific Grown from Agrost. No. 2643.

17393. Red iVowder. Grown from Agrost. No. 2642.

17394. Yelloir .Suynr Crowder. Grown from Agrost. No. 2645.

17395. Selection from Clay. Grown from Agrost. No. 2633.

17396. Selection from Iron. Grown from .\gro8t. No. 2636.

17397. Selection from Inm. Grown from Agrosft. No. 2635.

17398. Browneye Crovder. Grown from .\grost. No. 2641.

17399. Whittle. Grown from Agrost. No. 2644.

17400. Selection from second hvbrid Broicn X Iron. Grown from .Xtrrost.

No. 2640.

Pice, Long Lady. Grown from .Vgrost. No. 1954-1.

Michigan Farorite. Grown from Agrost. No. 1991-1.

Xeiv Em. Grown from .\grost. No. 1936-1.

Broicn Coffee. Grown from -Vgrost. No. 1985-lG.

Grown from .\gro9t.

17401.

17402.

17403.

17404.

17405.

17406.

17407.

17408.

17409.

17410.

17411.

17412.

17413.

17414.

17415.

17416.

17417.

17418.

17419.

17420.

17421.

17422.

Pinkish tan selection Irom Sleekier' s Improred.
No. 1935-c.

Michigan Favorite. Grown from .\grost. No. 1991.

Steckler't Improved. Grown from .\grost. No. 1935-lG.

Vliippoor^rill X iMdy. Grown from Agrost. No. 2027-1.

Whippoormll Stuidleback.- Grown from Agrost. No. 2025-1.

Black X Blackeye. Grown from Agrost. No. 2021-1.

Selection from Xeic Era. Grown from Agroet. No. 2020-1.

SpeckUd Java. Grown from .\grost No. 2009-1.

Ctdico. Grown from .\grost. No. 2005-1.

Coffee. Grown from .Vgrost. No. 2008-1.

Couch. Grown fmm .Vgrost. No. 2013-1.

AVrf ]yhipix>onrill. (irown from .Vgrost. No. 2003-1.

Extra Early Blackeye X Black, (irown from .Vgrost. No. 2018-1.

llolMrin. (irown from .Xgrost. No. 2014-1.

LiUlc Inm. (irown from Agrost No. 2006-1.

Black-Eyed Lady, (irown from .Vgrost. No. 2(X)4-1.

(irown from .\grost. No. 2023-1 from the Arkansas Kx|HTiment
Station.

Wurrfn'K Extra Early X Sugar (Voitt/tT.

2022-1.
Grown from Agrost. No.
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17327 to 17436—Continued.
17423. troll Mountain, (iniwn from Agrost. No. 2017-1.

17424. Extra Earlij Blackeije X Black. Grown from Agrost. Xo. L'(U9-1.

17425. Watson's Hybrid, (irown from Agro.*!!. No. 2007-1.

17426. Mount Olive, (irown from Agrost. No. 2011-1.

17427. Sport. Grown from Agrost. No. 2024-1.

17428. Red Crowder. Grown from Agrost. No. 2012-1.

17429. Grown from Agrost. No. 2029-1 from the Arkansas Kxperiment
Station.

17430. Iron. Grown from Agrost. No. 2136.

17431. Iron. Grown from Agrost. No. 2S10.

17432. Michigan Favorite. Grown from Agrost. No. 2309.

17433. Iron. Grown from Agrost. No. 2217.

17434. Iron. Grown from Agrost. No. 2386.

17435. Iron. Grown from Agrost, No. 2260.

17436. Iron. Grown from Agrost. No. 2387.

17437. Agavk rigida sisalana. Sisal.

From Santiago de las Vegas and Havana, Cuba. Received at the Porto liico

Agricultural Experiment Station, Mayaguez, P. R., May 8, 1906.

"Suckers and rooted bulbils collected from plants growing without cultivation in

the vicinity of Havana and Santiago de las Vegas." (Deivej/.)

17438 to 17448.

From Floral Park, Long Island, N. Y. Received through Mr. John Lewis Childs,

Februarv 2, 1906.

17438. Streptosolen amabilis magnifica.

17439. RiCHARDIA FE.\GRANS.

17440. RiCHARDIA CHILDSIANA.

17441. RlCHARIlIA AFRICANA XA.NA CilMl'AtTA.

17442. RiCHARDIA PRAECO.X.

17443. RiCHARDIA AETHIOPICA C.IIIANTEA.

17444. RiCHARDIA ELLIOTTIANA.

17445. RiCHAUDIA ALBO-MACl'LATA.

17446. KiniAUDiA hastata.

17447. RiCHARDIA aukata.

17448. RiCIIAHDIA RHEMANNI.

Calla.

Calla.

Little gem calla.

Calla.

Calla.

Golden calla.

Spotted calla.

Yellow calla.

Calla.

Rose calla.

17449. Medicago sativa. Alfalfa.

From Chicago, 111. Received through the A. Dickinson Company, January

30, 1906.

Utah-grown alfalfa seed.

17450. AVENA SATIVA.

From Hichmond, Va. Rei

Fall-sown Appier Rustproof.

100

Oat.

•d through T. \V. Wood & Sons, February 1, 1906.
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17451. AVKXA SATITA. Oat
From Richmond, Va. Eeceive<l through T. W. Wooil i^ Sons, January 27, 1JK)6.

Burt.

17452. AVENA SATIVA. Oat.

From Augusta, Ga. Received tlirough the X. L. Willet Seed Company, Fel>-

ruary 1, 1906.

Fall-sown Appier Ru^proof.

17453 to 17461. Xanthosoma spp. Tautia.

From Ceylon. Presented by Mr. H. F. Maciiiillan. Re<'eive<l February 2. 19(X>.

Roots as follows:

17453. Kalu Ala.

17454. Malanga Blanco.

17455. Dell i Ala.

17456. Xianie Menio.

17457. K'audala.

17458. Malanga Amnrillo.

17459. Garendi Kattdala.

17460. DesaAla.

17461. Kelii Kattdala.

17462 and 17463. Xanthosoma spp. Yautia.

From Cocoanut (irove, Fla. Received through Mr. (). W. Barrett, Februarv .'>,

1906.

Hondura.'i varieties.

17464. Avena -sativa. Oat.

From Yancey, <ia. Received through Mr. H. Yancey, jr., September 28, UHM.

Pure Appier RuMjn-oof oats to l)e jilanted for the i)urpose of growing pure stock

M'cd. Hand selectetl from S. P. I. No. 11722, Fehmarv. 190(i.

17465. NiCOTIANA TABACIM.

Presented bv Prof. O. Comes.From Portici, Naples, Italy

1906.

iMtakia.

Tobacco.

Rej-eived May 1(>,

17466 to 17470.

From North China. Received through Mr.

Plant." and cuttings, a.s follows:

17466. C.\RE.\ STENOI'MVI-LA.

F. X. Meyer, February 6, 11K16.

"(Xos. VOhand 70c.

Sedg'e.

.\ most won-From ^larblc Papo«la grounds, Peking.
<lerful 'gra.-is' for lawns. It will save a tremendous lot of drudgery if we can
establish this in the United States, for, according to the gardener of the (ier-

nian legation grounds, it is theoidy V^-*"' in dry North China that keeps green
all siinuiier notwithstanding drought-:. It grows on the rockiest and |>oorest

of soils and never needs mowing. I consider it of the utmost im|Kirtance,

esiM'cially for those regions of the United States where there is but a slight

amount of precipitation." (Metjer.)

Orape.

.Ml, (M), and (>l.) A pale purple grajM' ripening in

early Septcndjer; produces large I)unclie8an<l is a heavy bearer. Taste of the

Ix'rries a trifle watery, but otherwise a good grape. Can be kept in cold

storage for a whole year. The vines are burie<rduring the winter nmntljs."

( ilajer.)

17467. ViTis sp.

From Tientsin. "(Ni
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17466 to 17470—Continued.
17468. ViTis sp. Grape.

Kroin Tientsin. "(Nos. 62, 6:{, 64. and 65.) A dark purple grape, with

somewhat smaller berries than No. 59 (S. P. 1. No. 17467); otherwise the same
description applies to it." (Meyer.)

17469. Ros.\ sp. Rose.

Krom Peking. " (Nos. 67 and 68. ) A semidouble, yellow rose frequently

met in the gardens here. Is a very tlirit'ty grower and able to withstand long

droughts. The straiglit young shoots grow from 5 to 8 feet in height."

(
Meyer.

)

17470. A.MVGUALis PEBSiCA. Peach.

From Peking. '\No. 69.) Bud sticks from the tree in the grounds of the

German legation in Peking, from which one bag of seeds was sent under No.

9a (S. P. 1. No. 18262)." (Meyer.)

17471. Triticum durum. Macaroni wheat.

From Littleton, Colo. Received through Mr. James B. Mills, Fel)ruary 7, liioii.

Kuhanka.

17472. Crataegus .sp. Hawthorn..

From Shanghai, China. Presented by Rev. J. ^I. W. Farnham, D. D., of the

Chinese Tract Society. Received February 8, i;i06.

17473. RuBUS sp. Himalaya blackberry.

From Albany, Oreg. Received through Mr. Albert Brownlow, February, 1906.

Hiiwdayn (synonym, Himalaya Giant) blackberry. "This blackberry was grown
by Mr. Luther Burbank from seeds received by him about 1889 or 1890 from a friend,

who stated that they had been gathered high up on the Himalaya Mountains. It

was sparingly disseminated by Mr. Burbank on the Pacific coast about 1894. It is

reported to be a very vigorous, semitrailing variety, somewhat closely resembling

the 'Evergreen' blackberry of Oregon, but, unlike that sort, shedding its leaves in

autumn. In western Washington and Oregon it has been found entirely hardy and
in most .soils yields very large crops of fruit of good size and quality, ripening earlier

than the 'Evergreen.' Although not strictly a trailer, its recumbent habit and
very strong growth render a trellis advisable in its culture.

"It is distributed at this time with a view to determining its relative hardiness and
its adaptability to culture in sections east of the Rocky Mountains." (Taylor.)

17474. PiSTACiA VERA. Pistache.

From Khost, India. Presented by ^Mr. Philip Parker, of the Indian Irrigatinn

Service, through J. S. Davis, esq., executive engineer, Bannu, Karum Valley
Irrigation Project. Received through Mr. W. T. Swingle, May 21, 1906.

".\n unusually interesting deep green variety of the wild nut." (Sirin<)te.

)

17475. .Vnduopouon .sorghum. Kafir com.

Froui Lawreixe, Kans. Received tlimugh F. P.arteldes it Co., .\pril ;^, 1906.

17476. Medicago s.\tiva. Alfalfa.

From Brady, Nebr.

Seed trom a single plant. Selected by J. M. Westgate, of tliis Department, Sep-
tember '28, 1905, in a field belonging to H. K. Peckliam, on account of size, drought
resistance, hardiness, white Howers, ami seeding ijualities.
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17477. Phtsalis francheti. Ground cherry.

From Samarkaiul, Turkestan. Received through j\lr. Frank Benton, February
9, 1906.

"(No. 25. ) Similar to, if not identical with. No. 18 (S. P. I. 15931) from Caucasus.

Pods same color, briglit crimson, l)ut longer and more pointed. Fruit seems better

in quality and is sold in native bazaars. No. 18 is also eaten sometimes, but is more
acrid than No. 2.5." (BeiUun.)

17478. CucuMis MELO. 'Winter muskmelon.

From Frivan, southern Canca.sus, Russia. Received through Mr. Fiank Benton,
January 26. 1906.

"(No. 20.) Locally known as Dulma. Medium-sized yellow melon with light

green flesh. Good quality. Keeps into the winter if hung up in a cool room. A
gardener in Erivan states that it is their practice to cover the fruits, when partly

grown, with earth, which is left until autumn." (Benton.)

17479. Ei^EAGNUS sp. Oleaster.

I'"rom Wagarschapat, southern Caucasus, Russia. Received through Mr. Frank
Benton, January 26, 1906.

"( No. 21.) Seeds of an edible fruit known in .\rmenian as ' Pschail,' which grows
on a good-sized tree. The flesh of the fruit is dry and mealy, tastes something like

that of a banana, but is more acid. Much sought after by children. Probably an
Elaeagnus. Collected in October, 1905." (Benton.)

17480. CucL'Mis MEi,o. Winter muskmelon.

From Old Samarkand, Turkestan. Received through Mr. Frank Benton, Janu-
ary 22, 1906.

"(No. 22.) Seed of a winter muskmelon purchased in Sart Bazaar at Old Samarkand,
Turkestan, in December, 1905. Rather small, oval, yellow melon with dark bronze
shading. Flesh light green or yellowish-green. (Juality medium. Keeps until mid-
winter it hung up ilia cool room. Ripens when brought into a warm room." (Benton.)

17481. CucUiMis MELO. Winter muskmelon.
From Samarkand, Turkestan. Received through .Mr. Frank Bonton, Januiirv

26. 1906.

"(No. 23.) Seed of a winter nmsk melon purcha.-Jcdin Samarkand in Decendier, 1905.

Large, oblong, yellow melon, with tliick, lisfht green flesh, (air (jnality; weight about
10 pounds. Keeps mitil midwinter ii hung inacnol room. Some bronze shading on
iilslde; may be only a large specimen of No. 22 (S. P. I. No. 174SO)." ( BchIuk. )

17482. CucuMis MELO. 'Winter muskmelon.
From Samarkanil, Turkestan. Receiveil thrnugh Mr. I'raidi Benton, .lannnrv

26, 1906.

(No. 24.) Rather large, .«liglilly oval in fnrin, yellow outside with heavy bronze
.May be oi

'
"

{l!n,l„n.)

shading ; flesh light green, good <|uality. .May be only a Ijetter specimen of Nos. 22
and 23 (S. P. 1. N.is. 17180 ami 17481),'' '

'"
'

17483 to 17487.

From Hamilton, Canada. Uii'eivi'd through John .\. Bruce i<: Co., Februarv I

12, 190(). !

17483. Pisu.M AHVKNSK. Field pea.

floldni Vine.

17484. Latuvhuh bativuh. Bitter vetch.

GriiKii Pea.

inn
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17483 to 17487—Continued.
17485. PisL'.M arven.se. Field pea.

]l7(i7i' Miirrowfdt.

17486. I'isu.M AiivENSE. Field pea.

lilarheye Marrowfiit.

17487. PisuM ARVENSE. Field pea.

lilue J^isiidn.

17488. Phalakls canakiensis. Canary grass.

Krom San Jose, Cal. Received tliroii>;li llra.slan Seed Growers' Company, Fel)-

niary 10, 1906.

17489. Agropyron tenrrum. Slender wheat-grass.

From Brandon, Manitoba. Received through A. E. McKenzie it Co., February
10, 1906.

17490. Anuuopooon sorghuii. Sorghum.
From Tyro, Kans. Received through Mr. (i. R. Wheeler, February IL'. lliiii;.

,'^imiiiuii'x Catie.

17491. Melilotus alba. Sweet clover.

From Beloit, Wis. Received through Mr. I. M. Buell, Fel)ruary 12, liiOCi.

17492 and 17493. Vigna unguiculata. Cow^pea.

From Arlington Farm, Virginia. Crop of 1905.

17492. Grown from Abyssinian seed, S. P. I. No. 11074.

17493. Grown from Abyssinian seed, S. P. I. No. 11091.

17494 and 17495.

From Auckland, New Zealand. Received through the Auckland Department
of .'Vgriculture, February 12, 1906.

17494. Uanthonia semiannllakis. Wallaby grass.

17495. MiCROLAENA STIPOIDES. New Zealand meadow rice-grass.

17496 and 17497.

From I-ausanne, Switzerland. Presented by Prof. (i. Martinet, director, fcta-

blissement Federal d'Essais et de Controle de Semences a Lausanne, February
12, 1906.

17496. Vl( lA OLABRESCENS. Vetch.

17497. Eatuvrus metkroimivi.i.is.

17498. KiCKXIA ELASTICA.

From Victoria, Kamerun, German West .\frica. Received through the Victoria
.\gricultural Experiment Station, January 26, 1906.

17499 to 17504. Nicotiana spp. Tobacco.
From Portici, Italy. Presented by Prol. (). Comes. Received February 9, 190il.

"A collection of varieties of tol)acco forming part of the extensive collection made
by Profe.ssor Come.s, author of various works on tobacco, and especially the work enti-



40 SEEDS AND PLANTS IMPORTED.

17499 to 17504—Continued.

tle<l "The Race? of Tobacco.' Imported for breeding ejcperiments in connection
with a si'arch for a disease-resistant strain in North Carolina." (Faircldld.

)

17499. NiroTi.WA tab.\ci-m FRUricos.i.

K<irrl,inlcu.

17500. Nkotiana tabacim friticosa.

17501. Xicotiana alata peksica.

Sill ira:.

17502. NiroTiA.sA rpstica texana.

(iilrutla.

17503. Xicotiana ristka hkasilia.

Ihjimrhiii Rhau.

17504. Xkotia.sa rcstica hrasima.

Veilrhen.

17505 and 17506. Citrus ArKAXTii-M. Orange.

From Shanghai, China. Presented bv Kev. J. M. W. Farnhani, D. D. Received
Fel>riiary 8, 1906.

Orange see<ls, as follows:

17505. From Swatow, China, ".\very fine loose-skinned variety ; lobes
separate easily." ( Farulmm.

)

17506. From Canton, {^hina. "A lietter variety of oranjie than 1 have ever
eaten in the I'nited States or Europe. Close skin, and lobes not separable."
{Famhaiii.)

17507. CiTKUs AURANTiUM. Orange.

From .\lgiers. .Mjjeria. Pri'seiited by Dr. L. Trabut, government botanist.

Received February 8, 190*).

" Seeds of the famous orange lilldn, which, according to Do<'tor Trabut's lal)el, is an
early variety, haviiig lart;e, sweet fruits and reproducing by seeds. The Ulida orange
is one of the best grown in northern -Mgeria and, as I understand, the.se seeds are
from selected fruits of this variety." (Swingle. )

17508. Trifolii'm pa,\TENSK. Red clover.

Iriiin Lausanne, Switzerlaml. Pre.-ientefl by Prof. (J. Martinet, direrlor. Ktab-
ll.s'iement Federal D'Kssais et de Controle de Semenc&s a Ijiusiinnc. Received
February 12, 1906.

Sele<'tion with yellow grains.

17509. Hkta VUI.OAK18. Sugar beet.

From Fairfield, Wash. Received through Mr. K. 11. Morrison. Crop of UK).').

KIriinranzlehen.

17510. (^UERCUS cuspiuata.

From Yokohama, Japan. ReceivtHl through Mr. F. N. Meyer from the Vokohamn
Nursery Company, February I.'), I!HM>.

This i.f an evergreen oak inui'h used in Japan for hedges, for which it seems
adiiiintbly suited. Its acorns, altlioui;h o( small cize, are of very sweet taste when
baked like chestnuts, and when lN>iled or roasted are regularly sold in Ja]Hin for

food, not hardy in the northern Slates.
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17511. Seoiiium kdule. Chayote.

l>(jm Kiloxi, Miss. Presented by Mr. Aristitle Ildjikiii.-j. Itw'civi'd I'diruarv
lo, I!IO(>.

Kniits (if a {;rei'ii variety.

17512. I'iiA.SKOi,u.s UAmATUs. Mung bean.

Kniiu lie C^iiincy, La. Koceived through Dr. 8. A. Knapp, February Ui, lilOli.

(irovvu from 8. P. I. No. 10527.

17513. Andkopogon .sokghum. Milo.

Froiu Meuii)his, Tenu. Received tlirou^h Mr. J. E. Bradley, Feliruary H', liidtJ.

Ihmrf.

17514 and 17515.

From P>uiten2org, .Java. Presented liy Dr. M. Treub, director of tlie Botanical
Gardens. Received February 10, 1906.

Seeds, as follows:

17514. Garcinia mangostana. Mangosteen.

17515. Nephelium lappaceum. Rambutan.

Native of south India and Malay islands and furnishes a fruit sinular t(j tlie

Litchi, namely, the Rumbiilan or Rdmhooxlan fruit. All species of Nephelium
seem to require rather a moist, mild, forest clime than great atmospheric heat.

The fruit is of a bright red color, about 2 inches long, of an oval form, and
slightly flattened, and covered with long, soft, fleshy spines or thick hair.

Like the other Nepheliums it contains a i)leasant acidulous pulp, very grateful
in tropi<'al countries.

17516. Zka mays. Com.
From St. Anthony Park, St. Paul, Minn. Received through the Minnesota

Agricultural Experiment Station, February, 1906.

Crosby. Grown in 190.5 from S. P. 1. No. l:!5T0; selected to ears of plump form
with 14 rows and over.

17517. Zka mays. Corn.

From Simsbury, Conn. Received through Mr. A. R. Dayton, February, 1906.

CroKhi/. Grown in 1905 from S. P. I. No. 13570; selected from two-eared stalks.

17518. Zka mays. Corn.

From Simsbury, Conn. Received through Mr. A. R. Dayton, February, 1906.

Croshi/. Grown in 1905 from S. P. L No. 13570; selected from compact plants
with ears low on stalk.

17519. ViGNA UN(!urr'ULATA. Cowpea.
From Richmond, Va. Received through T. W. Wood & Sons, February 16, 1906.

Jied Carolina. "One of the surest crop|)ing of cowpeaa, yielding well in both wet
and dry seasons. The vines are not as long as lilnrk and Red Rippir, but are thicker
and bunchier, completely covering the ground, and can be more easily cut and cured.
Does well on nearly all cla.sses of soils, and bettor than any other sort on stiff clav
soils. The loTig jiods contain IS to 20 peas, and are ea.sier ainl less expensive to i>iek

than the sliort-|>odded sorts. W'c recommend it strongly, believing that our growers
will lind in it distmct advantages over other kinds." ( Wood it- So)is.)

lOG
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17520. Glycine hispida. Soy bean.

From Richmond, ^'a. Keceiveil through T. W. Wood & Sons, Feliruary 16, 1906.

Holli/brdok Earlij. "A particiihirly vahiable strain of soy l>eans, which matures
its crop tliree weeks earlier than the Mammoth Yellow soy, and is consequently better
adapted for plantin<j in sections north of Virginia, or for planting late in order to
make a crop of shelled beans. The yield from the Ilolli/bruok I-Mrhj soy is very
nearly eipial to that of the Mnmiimtli Villmr, and they are sure to make a crop of
beans. The yfitmmuih Yellow soy requires the full growing season to mature itscro]),

and frecjuently an early frost will cut short the yielil of the crop of beans. There is

no such danger with Ilolljihrook Early soys, and they will prove to be a distinct and
valuable acquisition." ( Wood <C- Sonn.

)

17521. Pa,ssifloka quadkangulakis. Granadilla.

From Juarez, Chihuahua, Mexico. Presented bv Mr. Elmer Stearns. Keceived
February 1.5, 1906.

17522. CucuMis MELO. Winter muskmelon.

From Ispahan, Persia. Received through Mr. Frank Benton, February U, 1!)06.

" Hears transportation long distances over bad roads; good quality, very juicy, fairly

sweet. Long, oval, light yellow or straw colored out.«ide with rather fine brown net-
ting. Rind thin; flesh light straw colored, with a watery or semitransparent appear-
ance. Ispahan is on a great plateau, 5,400 feet al)ove sea level." (BeiUon.)

17523 and 17524.

From Bagdad, Turkey. Presented by Hon. Rudolph Ilurner, United States

vice-consul. Received February 8, 1906.

17523. Zea .mavs. Coru.

" I'llreh Scham" {Dantanrus Kdreii). Small, yellow flint corn.

17524. Andkopouo.n .soruhi-m. ' Sorghum.

"JCdreh Trak" (or Irak).

17525 to 17527.

From (;eneva, l.laho. Kei-eived through .Mr. F. \V. Boehme, lebruary, I90<).

17525. HoKDEiiM vcuiAKE. Barley.

I!iiirillei>ii.

17526. .VvKNA SATIVA. Oat.

SwrdiKli Selerl.

17627. .\VKNA SATIVA. Oftt.

Sirhl-lhn,.

17528 and 17529.

l'"rom N'iu-ibwang, China. Receive<l from the C'liinese magistrate of the llai-

clieng <listrict, througli Mr. Thomas Samuions, United States consul-general

at Xiu-chwang, February 12, 1906.

17628. Cannabis hativa. Hemp.

"Manchurian fine thread hemp seed." (.S!am»»i(»i».

)

17529. AmiTii.oN avkknnak. China jute.

"Manchurian coar.-e ropi' liemp seeil." (Sniiiiiioiin.)
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17530 to 17533. Akacius hypogaea. Peanut.

From Mikindani, (iermaii Kast Africa. Presented by Prof. Dr. A. Ziinmer-
iiiann, Biologisch Landwirtschaftliches Institut, Amani, German Ka.st Africa.

Received February 16, 1906.

Xo varietal names ret:eived.

17534. DoLiciios atropurpureus.

Frf>ni Waterloo, Kan?. Received through .Mr. .1. W. Riggs, February 10. KmiH.

17535 to 17537. Andropogon .sorghum. Sorghum.

From Lyallpur, India. Received through Mr. Theodore C. Mailer, of .\niritsar,

India, February 16, 1906.

SorgliUMi need, as follows:

17535. While Juar of Lyallpur. 17537. Jxed Jrtar >if Lijallpur.

17536. Sii-eel Juar of Liiallpur.

17538 to 17687. Andropogon .sorghum. Sorghum.

From Chillicotlie, Tex.

A lolleition of sorghums grown in lwil.5 on the Department's e.\i)erimental larm at

Chillicotlie, as follows:

17538. Planter's Friend, (frown from Agrost. No. 1697, from New South
Wales, Australia.

17539. I'lanier's Friend. Grown from Agro.st. No. 2119, from Queensland,
-Australia.

17540. "S. garcharatum." Grown from .Agrost. No. 1605, from Sydney,
Australia.

17541. Blach-Seeded. Grown from Agrost. No. 16.56, from New South
Wales, Australia.

17542. Black-Seeded. Grown from .\grost. No. 1694, from New South
Wales, Australia.

17543. Amber. Grown from Agrost. No. 1695, from New South Wales,
Australia.

17544. Ihiarf Amber. Grown from Agrost. No. 2118, from Queensland,
Australia.

17545. i'ndendibide. Grown from Agrost. No. 17.52, from Victoria, Aus-
tralia; first selection.

17546. VndendihuU. Grown from Agrost. No. 1752, from Victoria, Aus-
tralia; second .selection.

17547. Orange. Grown from Agrost. No. 1661, from New South Wales,
Australia.

17548. Orange. Grown from .\grost. No. 1696, from New South Wales,
Australia.

17549. Orange. Grown from .\grost. No. 2095, from Congressional seed
distribution; first selection.

17550. Orange, (irown from Agrost. No. 2095; second selection.

17551. fhange. Grown from Agrost. No. 2125, from Queensland, .-Vustralia;

first .selection.

17552. Orange. Grown from Agrost. No. 2125; second selection.

17553. Texas Gooseneck {Te-cas Seeded "Ribbon Cane"). Grown from Agrost.

No. 1812, from the Texas Seed and Floral Company, Dallas, Tex.

100
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17538 to 17687—Continued.
17554. Sumac. Grown from .\grost. No. i;i4G, from the Ten iiesst'e Kxperi-

uient Station.

17555. Folger's Earhj. (irown from Ajrro.st. No. 21L'0, (i-oiu (.Jui'i'iislaiid,

Australia.

17556. Colmati. Grown from .\gro^t. No. I'lL'I, from ^2^eensIan(l, .\n.<-

tralia.

17557. Collier. Grown from .\grost. No. 2124, from Qiieennland, Australia;

first selection.

17558. Collier. Grown from .\grost. No. 2124; second selei^tion.

17559. Russian Sugar. Grown from Agrost. No. 1581, from Rus.-'ia.

17560. Austrian Sugar. Grown from Agrost. No. 1607, from Vienna.

17561. Black Sorghum, (irown from Agrost. No. ISll, from Harbailos,

West Indies.

17562. Vdloir Milo. Grown from Agrost. No. 1753, fron\ \'ictoria, Aus-
tralia.

17563. Yellow }fill). Selected i)endent heads grown from Agrost. No. 2522,
from Thorburn it Co., New York, N. Y.

17564. Velloir Milo. Selecte<l erect heads grown from -Agrost. No. 2522. '

17565. Yflltur Mllo. (irown from Agro.st. No. 20SI0, from Chillicothe,

Tex.

17566. lie'l Kafir, (irown from Agrost. No. 1751, from Victoria, Au.s-

tralia.

17567. /iiil Katir. Grown from Agrost. No. 21 Hi, from (iueenslaml, Aus-
tralia.

17568. HIark-Ilulleil U'hllr Kajir. (irown from Agrost. No. 174it, from \'ii-

toria, .\ustralia.

17569. liUwl-IIulkd While Kafir. Grown from Agrost. No. 1993. fnwn the
Iowa Seed Company, Des Moines, Iowa.

17570. While Milo. Grown from .\grost. No. 2115, from (Queensland, .\us-

tralia.

17571. WIdle-Uulled While Kafir, (imwn from Agrost. No. 2122, from
(Queensland, Australia.

17672. Jilaek.Hailed While Kafir, (irown from Agn.st. No. 1754. from Vic-
toria, Australia.

17573. Dharla (A). Grown from S. 1'. 1. No. 14500.

17674. Kalhoiidi. Grown from S 1'. 1. No. 14508.

17676. dare \asik: (irown from S. 1'. 1. No. 145Ui.

17676. Bile Jura. Cin.wn froui S. I'. I. No. 14524.

17677. MeUlaiii. Grown from S. 1'. 1. No. 14535.

17678. Kondi. (irown from S. 1". 1 No. 14544.

17579. Nadyal. (irown from S. I'. I. No. 14583.

17580. .fuari'. (irown from S. K 1. No. 14584.

17681. While UumraoH. (irown from S. 1'. I. No. 14585.

17682. (lameri. (irown from S. I'. I. No. 1458(>; (intt selection.

17683. Humeri, (irown from S. I*. I. No. 1458(1; scconcl selection.

17584. Dukri. Grown from S. I>. 1. No. 14587.

17686. Durga. (irown from S. 1' 1. No. 14588.

1(1(1
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17538 to 17687—Continued.
17586. lliina of Jalaon. Grown from S. P. I. No. 14.589.

17587. lihanna afJhami. Grown from S. P. 1. No. 14590.

17588. /-'(/. Grown from S. P. 1. No. 14.591.

17589. JJotiya.. Grown from S. P. 1. No. 14593; first selection.

17590. Doliya. Grown from S. P. I. No. 14.598; seconil selection.

17591. Jiaiiia. Grown from S. P. 1. No. 14.594.

17592. Lalii/(i. Grown from S. P. 1. No. 14595.

17593. Kombrai. Grown from S. P. 1. No.. 14597.

17594. J'ljaria Iksari Banda. Grown from S. P. I. No. 14598.

17595. Iksan Banda. Grown from S. P. I. No. 14599.

17596. I'yaria. Grown from S. P. I. No. 14600.

17597. Alnpuri. Grown from S. P. 1. No. 14602.

17598. Dulari. Grown from S. P. 1. No. 14603.

17599. Dugadia Zard. Grown from .S. P. I. No. 14604.

17600. Tkdani. Grown from S. P. I. No. 14605.

17601. Purbi Magha. Grown from S. P. I. No. 14606.

17602. Country 117u7<'. Grown from S. P. I. No. 14607.

17603. Dutjadia SaJ'ed. Grown from S. P. I. No. 14608; first selection.

17604. Dugadia Safed. Grown from S. P. 1. No. 14608; second selection.

17605. Jwjin. Grown from S. P. 1. No. 14609.

17606. Domni. Grown from S. P. 1. No. 14610.

17607. Cliatka. Grown from S. P. I. No. 14611.

17608. Banyrn. Grown from S. P. 1. No. 14612.

17609. L<illu. Grown from S. P. I. No. 14613; first selection.

17610. Lallu. Grown from S. P. I. No. 14613; second selection.

17611. PurU Murabad. Grown from S. P. I. No. 14617.

17612. Deshi. Grown from S. P. I. No. 14618.

17613. Ganga Jamni. Grown from S. P. I. No. 14619.

17614. Bannia Dadri. Grown from !<. P. 1. No. 14622.

17615. Red oj Ajangarh. Grown from S. P. I. No. 14626; first selection.

17616. Red of Ajangarh. Grown from S. P. 1. No. 14626; second selection.

17617. Bannia. Grown from S. P. I. No. 14627.

17618. Jhanyaria. (irown from S. P. J. No. 14631.

17619. Palarhia. Grown from S. P. I. No. 14634.

17620. Ganga Jali. Grown from S. P. I. No. 14641.

17621. Lohor. Grown from S. P. I. No. 14647.

17622. ,S7ia(». (irown from S. P. 1. No. 14666; first selection.

17623. Shalu. Grown from S. P. 1. No. 14666; second selection.

17624. Mokchandri. Grown from S. P. 1. No. 14667.

17625. IMgi. Grown from S. P. 1. No. 14668.

17626. Jfundi. Grown from S. P. 1. No. 14669.

17627. Kagi Mali. Grown from S. P. I. No. 14671.

100
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17538 to 17687—Continued.

17628. KaU^ndi. Grown from S. P. I. No. 14673.

17629. Ptihar Maski. Grown from S. P. I. No. 14674.

17630. Bendri. Grown from S. P. I. No. 14675; first selection.

17631. Bendri. Grown from S. P. I. No. 14675; second selection.

17632. Guldhavi. Grown from S. P. I. No. 14676.

17633. Lakdi. Grown from S. P. I. No. 14677.

17634. Shalu. Grown from S. P. I. No. 14678.

17635. Gola. Grown from S. P. I. No. 14680.

17636. KhonJi Chandor. Grown from S. P. I. No. 14684; first selection.

17637. Khondi Chandor. Grown from S. P. 1. No. 14684; second sele<'tion.

17638. Khoiidi Chandor. Grown from S. P. I. No. H(iS4; third selection.

17639. Dadar. Grown from S. P. I. No. 14687.

17640. Khonde Malegaon. Grown from S. P. I. No. 14688.

17641. Shalu. Grown from S. P. 1. No. 14689.

17642. Dagdi. Grown from S. P. 1. No. 14691.

17643. Shalu. Grown from S. P. I. No. 14694.

17644. /fundi. Grown from S. P. I. No. 14697.

17645. Waradi Juar. Grown from S. P. I. No. 14699.

17646. Uimdi. Grown from S. P. 1. No. 14700.

17647. .londhala. Grown from S. P. 1. No. 14701; first selection.

17648. .londhala. Grown from S. P. I. No. 14701; second selection

17649. Maldani. Grown from S. P. I. No. 14702.

17650. Tambdi. Grown from S. P. I. No. 14703.

17651. (.ndadi. Grown from S. P. 1. No. 14704.

17652. Jagadi. Grown from .S. P. 1. No. 14705.

17653. Dadia. Grown from S. P. I. No. 14706.

17654. Fajaria. Grown from S. P. 1. No. 14707.

17655. Deshi Perio. Grown from S. P. 1. No. 14708.

17656. Sholapuri. Grown from S. P. I. No. 14709.

17657. Hatadia. Grown from S. P. I. No. 14713; first selection.

17658. lialadia. Grown from S. P. I. No. 14713; second selection.

17659. ilalmn. Grown from S. P. I. No. 14718.

17660. Vtavli. Grown from S. P. I. No. 14719.

17661. Sakar Makar. Grown from S. P. I. No. 14720.

17662. Sundhia (B). (irown from S. P. I. No. 14721.

17663. Collier. (Jrown from S. P. I. No. 14723.

17664. Raj llanm. (irown from S. P. I. No. 14724.

17666. Imphee. Grown from S. P. I. No. 14725.

17666. MiAichur. Grown from S. I'. I. No. 14728.

17667. Rati (A). Grown from S. V. 1. No. 14733.

17668. Jogadi. Grown from .S. P. I. No. 14734.

17669. Kempii Pnomi. < irown from S. P. I. No. 14742.

17670. AVm/<u(A). Grown from S. P. 1. No. 14744.
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17538 to 17687—Continued.

17671. Ilolr/i Gold. Grown from S. P. I. No. 14749.

17672. Dudha Mogra. Grown from S. P. I. No. 147.50.

17673i Tamhdi Slwlapuri. Grown from S. P. I. No. 14751.

17674. DuiriCB). Grown from S. P. I. No. 14753.

17675. Holgl Jola. Grown from S. P. I. No. 14761.

17676. Chihna. Grown from S. P. I. No. 14762.

17677. Maldandi (A) Poona. Grown from S. P. I. No. 14763.

17678. Kagi. Grown from S. P. I. No. 14766.

17679. Darker. Grown from S. P. I. No. 14767; first selection.

17680. Darker. Grown from S. P. I. No. 14767; second selection.

17681. Darker (A). Grown from S. P. I. No. 14768.

17682. Sundhia Juwar (Poona Farm). Grown from S. P. I. No. 14769.

17683. Utavli. Grown from S. P. I. No. 14771.

17684. Kavli. Grown from S. P. I. No. 14772.

17685. Charodi (Surat Farm). Grown from S. P. I. No. 14773.

17686. Ameria Sundhia (Nadiad Farm). Grown from S. P. I. No. 14774.

17687. Farfaria (Nadiad Farm). Grown from S. P. I. No. 14775.

17688. Anuropogox sorghum. Sorghum.

From Chillicothe, Tex. Received tlirough Mr. E. .J. Kandel. Crop of 1905.

Sapling.

17689. Andsopogon sorghuiM. Sorghum.

From Mecca, Cal. Received through Brauchman Brothers. Crop of 1905.

Durra.

17690. Andropogon sorghum. Sorghum.

From Mountain View, Okla. Received through Mr. James Cummins. Crop of

1905.

17691. Andropogon sorghum. GS-iant mile (?).

From Chillicothe, Tex. Received through Mr. A. B. Conner. Crop of 1905.

Seed of the Giant milo, or possibly a hybrid, collected from plants found growing
in several fields.

17692. Zea mats. Com.
From Dallas, Tex. Received through the Texas Seed and Floral Company,
February 20, 1906.

Texas Glinil Omtrd.

17693. ViGNA UNGUicuLAT.\. Cov^pea.

From Dallas, Tex. Received through the Texas Seed and Floral Comiiauv,
February 20, 1906.

Cream.
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17694. AvENA SATiVA. Oat.

From Manhattan, Kans. Received through the Agricultural Experiment
Station, Feliruary -0, 190(i.

Sixlii-Day.

17695. Andkopogon sorcjhum. Sorghum.

From Waterville, Minn. Received through Mr. Seth H. Kenney, Fel)ruarv 20,

1906.

ifinnesota Earbi Amber Cane.

17696. Phaseolus kadiatus. Mung bean.

From San Jose, Cal. Received through the Braslan Seed Ci rowers Company,
February 23, I'JOti.

17697. ViGNA UNGUicuLATA. Cowpea.
From Richmond, Va. Received through T. W. Wood& Sons, February 2:i,l!l0l).

Iron.

17698. Mkdicago sativa. Alfalfa.

From Chinook, Mont. Received through Mr. Tliomas O'llaidon. Feliruarv 21,

1906.

17699. A(;kopykox occidentale. Western -wheat-grass.

From Harlem, Mont. Received through Mr. Thoma.s M. Kvcrett, February 21,

19011.

17700 and 17701. Avkna .><ativa. Oat.

From Richmond, Va. Received through T. W. Wood it Sons, February 2:!, 190().

17700. AppUr Jiuslproii/. 17701. Burl.

17702. .Vndkoi'ogon sorghum. Sorghum.

From Richmond, Va. Received througli T. W. Wood it Suns, February 21!, 190(j.

Knrlij AmIiiT Oine.

17703. Xantiio.sq.ma .'(acmttii'oi.ilm. Yautia.

From Port au I'ai.x, Haiti. Received through Mr. (ienrgc AV. (iiddiiii;. Februarv
23, 1!I0<;.

17704 to 17707. Dio.spvuos kaki. Japanese persimmon.

Fnirii T;iikii, Korea. Received through Prof. ,1. (;. .lack, of the .\ninld .Vrlxire-

tmii, .lamaica Plains, .Mass., February 2(i, 190(i.

Cuttings of four varieties of seedless .lapanc^e persimmons.

17708. .Mu.s.sae.\I)a krondosa.

From Manila, P. I. Received through Mr. W. S. I.yon, of tin' Bureau of Agri-

culture, February 2(5, llHMi.

"A yellow-flowered, ornamental shrub; llowiTs subleiideil by single, large, milk-

whitv <'alycine leal; very showy." (Lifun.)
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17709. Ornithopus sativus. Serradella.

FniMi Paris, Franco. Received through Vihiiorin-Aiidrieux & Co., Kdiniary
L'li, umr,.

17710 to 17712. Arac ins hypooaea. Peanut.

From Yokohama, Japan. Received through the Yokohama Nursery Company,
February 26, 1906.

See<l of three varieties of peanuts grown in Shimo^a Province, as follows:

17710. Small variety.

17711. Hirata; the best in Japan; large variety.

17712. Bachigai (ontsider); large variety.

17713 and 17714. Coffea arabica. Coffee.

From Harrar, Abyssinia. Received throujjh the Office of Bionomic Investiga-
tions, February" 26, 1906.

17713. Cl'LTIVATED COFFEE. 17714. WiLD COFFEE.

17715 and 17716. Acjave spp. Century plant.

From Washington, D. C. Received through Mr. L. H. Dewey, February, 1906.

Plants, as follows:

17715. Ag.\ve lechegdilla.

From Mexico.

17716. Agave RiGiDA sisALASA. Sisal.

From the Bahama Islands.

17717. PsoPHOCARPUS TETRAGONOL.OBU8. Seguidillas.

From Manila, P. 1. Presented by Mr. W. S. Lyon, of the Bureau uf Agricul-
ture. Received February 26 and April 3, 1906.

"The pods if boiled when exceedingly young and tender ta.«te not unlike aspar-
agus. Vigorous climber, fruiting in three months from the seed and annuallv from
a perennial rootstock in warm climates." {Lyon.}

17718 and 17719. Vitis vinifera. G-rape.

From Salonica, Turkey. Received through Rev. J. Henrv House, February l.i,

1906.

Cuttings, as follow.s:

17718. White k'ajxidjulnri. 17719. lUm-h Kniiadjuhtri.

17720. Avena .sativa. Oat.

From Aberdeen, S. Dak. Received through Mr. Isaac Lincoln, Feljruary 28, 1906.

Stixty-I)ny.

17721. PAPPUPilOliLM XIURICANS.

From Victoria, .\ustralia. Presented by Prof. Hugh Pve, of the Dookie -Vgri-
cultural College. Received February '21, 1906.

17722. Phaseolus radiatus. Mung bean.
From. Terrell, Tex. Received through W. C. Porter & Co., Fel)ruary 2S, liHhi.

Probably grown from No. 10527.

loe
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17723 to 17743.

From China. Reieived throuj;li Mr. F. X. Meyer, March 1, 1906.

A i-ollei-tion of bud sticks, as follows:

17723. PvBis SINENSIS. Pear.

From Matou. "(No. 75.) A fine variety of a melting pear called Pot li.

This form looks to be different from those sent mider Nob. 109 and 120 (S. P. I.

No. 16911)." (Meyer.)

17724. Pyrcs sinensis. Pear.

From Matou. " (No. 73. ) A large variety of the best pear of North China,
the so-called Peking jjear; in Chinese, Ya kwam le. Looks and smells like a
quince, but is juicy, melting, and aromatic. May prove to be exceedingly
valuable for breeding purposes. The trees grow far more spread out than
pears generally do, so they must not be planted too close." (Meyer.

)

17725. Pyri-.s sinensis. Pear.

From Matou. "(No. 74. ) A small variety of the best pear of North China.
The same dascription as for No. 73 serves this one, only it is a far smaller vari-

ety and, as such, does not appear on the tables of the best hotels in China."

( Sfeyer. )

17726. Pi-Rfs SINENSIS. Pear.

From Matou. "(No. 76.) A large variety of a juicy pear with nonmelting
flesh. .\ very good keeper of fine appearance; somewliat like our A'lV^er pear.

May be most excellent for ciinning purjHJses." (Meyer.

)

17727. PvRis sp. Pear.

From Tsing-ho-pu. "(No. 125.) A wild pear bearing fruits not larger than
a hoUyberrv. Makes an extraonlinarily dense hea<l of branches and may be of

use in small i)arks where small shade trees are wanted. '

' ( Meyer. )

17728. Amvodali's pkkskw. Peach.

From Matou. " ( No. 82. ) A peach de.'jcrilje*! to me l>y the natives as very
large, red meated, and juicy. The trees are thrifty growers." (Meyer. )

17729. .\MY(ii).\Lrs i>avidi.\na.

From the mountains near Tang-shan, near Peking. "(No. 126.) A variety

of thrifty growth, with medium-sized buds. Fruits absolutely inedible, but
may prove to l>e very valuable as a spring flowering shrub. The Chinese cul-

tivate nianv different varieties as dwarfed specimens and fur winter forcing."

(Meyer.)

17730. .\>IY(il)ALl'S DAVIDIANA.

From the mountains near Tang-shan, near Peking. " (No. 127.) A variety

of rather stunted growth, with large-sized buds. May prove to Vmj a valuable
addition to our spring (lowering shrubs." (Meyer.

)

17731. Amyodai-us davioiana.

From the mountain!- near Tang-shan, near Peking. "(No. 129.) Avery
diminutive form of wild peach, (iniws in very roeky places and has Bmalf,

silvery-white twigs. May lie of u.-se as a shrub for rockeries." (Meyer.)

17732. I'niTNiis sp. Cherry.

From Pee-san. "(No. 79.) A bush cherry bearing small, red fruits which
rijien here in early June. Is grafted upon wil<l peach stock low down in the

ground." (Meyer.)

17733. PiirNi'H sp. Cherry.

l''roin Pee-saii. "(No. 80. ) A .larger variety than No. 79; otherwise the
the .«aine description applies tn ii "

i Meyer.)
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17723 to 17743—Continued.
17734. PisTACiA CHiNENsis. Pistache.

From Wei-t.«an Mountains. "(Nos. 71 and DO. ) Tlie staminate form of the
Chinese pistache. A very ornamental tree with graceful, pinnate foliage;

grows to very large dimeni^ions." {Meyer.)

17735. PisTACiA ciiiNENsi.s. Pistache.

From Wei-tsan Mountains. "(Nos. 72 and 89. ) Thecarpellateform of tlie

Chinese pistache. A rather ornamental, small tree; hears heavy bunches of

small, scarlet, an<l purplish ('uloreil berries." {Meyer.)

17736. Aesculus ciiinensis. Chinese horse-chestnut.

From Wei-tsan Mountains. "(No. 81.) An ornamental shade tree with
somewhat smaller leaves than the ordinary horse-chestnut; when old gets to

be very spreading. .\ very rare tree in north China and entirely new to
America. '

' ( Meyer.

)

17737. Salix sp. Willow.

From Scha-ho-schonn. "(Nos. I'Jl and l'J2. ) .A. remarkable willow which
forms naturally a dense, flat-globular head." ( Meyer.

)

17738. Sai,i.\ gjx Willow.

From the mountains near Tang-shan, near Peking. "(No. 133.) A willow
with bright yellow bark, found in a ravine." {Meyer.)

17739. Crataegus pinnatifida. Hawthorn.

From Matou. "(No. 131.) A variety differing in growth frorii those sent
under No. 9 (S. P. I. No. 17171.) According to the natives, the fruits are of

large size. Grown as an ornamental as well as a fruit tree." (Meyer.

)

17740. Catalpa bunuei. Catalpa.

From Fung-tai. "(No. 138.) Probably a different form of this beautiful
tree from those sent under No. 13 (S. P. I. No. 1G914)." (Meyer.)

17741. Mams sp. Crab apple.

From Fung-tai. "(No. 1.39.) An ornamental, red-tiowercd shrub, com-
mon in Chine.se gardens. Probably adapted to dry places." (.l/cytc.

)

17742. I'opins sp. Poplar.

From Matou. "(No. 77.) A poplar with small leaves and black-colored
bark; grown as a wind-break cm very sandy soils." (Meyer.)

17743. Poi'i'Lus sp. Poplar.

From Matou. "(No. 132.) A silvery-barked poplar; grown as a wind-
break on vi^ry sandy soils." (Meyer).

17744 to 17755.

From Chi-li Province, China. Received at the Plant Introduction ( iarden,Chico,
Cal., through Mr. F. 'N. Meyer, January 23, 1906.

.\ miscellaneous collection of roots and bud sticks, as follows:

17744. RuBussp.

From Shan-hai-kwan. "(No. 6.) A Rubus found in a semishady, dry situ-

ation. At the time of collection no fruits were present." {Meyer.)

17745. JuoLANs KKGiA. Persian walnut.

From Chang-li. "(No. 8.) Scions from a soft-shell walnut tree, which
produites, according to the owner, on some branches also paper-shell nuts.

Nuts sent to Washington, D. C, under 51a (S. P. I. No. 17945)." {Meyer.)
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17744 to 17755—Continued.
17746. JrGLANs RKGiA. Persian walnut.

Friiin Chang-li. "(No. 45.) X paper-shell walnut, nf which mits were sent
to Washington, D. C, under No. 36a (S. P. 1. No. ITiHtJ).' (Meyer.)

17747. JfGLAXs REciA. Persian walnut.

From Chang-li. "(No. 48.) .\ large nut with nieiUiun softshell." (Mei/er.)

17748. Fraxini'8 ixiNGici'SPis (?). Ash.

From Shan-hai-kwan. "(Nos. 11 and 19. ) An ash which assumed fine, reil-

dish brown tints at the time of collecting. The leaves are not as large or as

pinnate as those of PnixinuK excelsior. The tree is decidedly ornamental."

( ileiicr.

)

17749. (Undetermined.)

From .Shan-hai-kwan. "(No. 41. ) \ shrubby Lespedeza, growing between
rocks." (Mei/er.)

17750. (Undetermined.)

From Shan-hai-kwan. "(No. 43.) A perennial leguminous plant with
trifoliate leaves and climbing, senuwoody steni.s wliich are e.x,tremely tena-

cious and are used by the Chinese in tying grai>es to trellises and in upholding
heavilv loaded branches of fruit trees. Is the same as No. 110 (S. r. 1. No.
ITKil')"." (.Veiier.)

17751. Cbatak<;is sp. Hawthorn.

From Chang-li. "(No. 42.) The same as No. 10 (.<'. V. I. No. 17170); used
as stcK'k for ( 'ralneijnx piiin<tlifiiUi.

'

' ( Meyer.

)

17752. Zizvpiii's KATiVA.
' Jujube.

F"rom Chang-li. "( No. 44. ) A large variety of the Chinese Mate' ; is grown
in large orchards by the Chinese and is used either fresh or dried. The treiw

arc planted from r> to 10 feet apart, and the bark is ringed to make them hear
more heavily." (Meyer.)

17763. Pixtssp. Pine.

From Chang-li. "(No. fi~.) Found growing wild in the mountains; is

rather stunted when older, bnt looks extremely characteristic. I'st-d by the
natives to plant in graveyards." (Meyer.)

17764. Daicus cakota. Carrot.

From Chang-li. "(No. 58.) A blood red carrot; a very sweet variety used
cooked and i>ickled." (Meyer.)

17756. ViTis sj). • Grape.

From Tientsin. "(^No. (>(>.) ,\ light purple grape with rather small lierrics;

otherwise the same description applies to it as to those sent under Nos. 5!)

and (J5 (.S. P. I. Nos. 174(i7 and 17468)." (Meyer.)

17756 and \llbl. .Vndkopooon soiujiiim. Sorghum.

Fmni l>iiwrcnce, Kans. Hecelved through V. I5artel<U>s iS: Co., Marih 2, liHHi.

17786. Cobnan Orange t'aiie. 17767. A/ritxiu.
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17758 to 17832.

From ( ilasneviii, Dulilin, Ireland

March 2, li»0(>.

Received from the Royal Botanic Garflens,

A collection, mostly of grass and lejinminons fora),'(! plants seeds, as follows:

17758. EroDIUM ABSINTnOIDES. 17796. AkOII.OPS Stjl-ARROSA.

17759. ErODIUM CHEILANTHIFOI.IUM. 17797. AeGII.OPS TRIARISTATA.

17760. Erodium chelidonikolii'.m.

17760a. Erodium ghuinum.

17761. Erodium hymenodes.

Erodium manescavi.

Erodium pelargoniflorum.

Erodium semenovii.

Erodium trichomanifoliim.

Erodium verbenaefoliim.

Galega biloba.

Galega persica.

Lathyrus armitageanis.

Lathyrus cruikshankii.

Lathyrus gorgoni.

Lathyrus latifolius.

Lathyrus nissolia.

Lathyrus odor.\tu8.

Lathyrus pyrenaicus.

Lathyrus rotundifolius.

Lathyrus sibthobpii.

Medioago decandoli.ii.

Medicago elegans.

MEDlCACiO INTERTEXTA.

Medicago orbicularis.

Medicago scutellata.

17783. Medicago tuberculata.

17784. Melilotus leucantha.

Onobrychis caput-galli.

OVOBRVCHIS CRISTA-GALLI.

SCOHPIURUS MURICATUS.

SCORPIURUS SUBVILLOSUS.

SCORPIURUS VERMICULATA.

ViCIA GRANDIFLOHA,

ViCIA OROBUS.

ViCIA 8VLVATICA.

17793. AeGILOPS MACROCHAETA.

17794. Aeoilops macrura.

17795. Aegilops ovata.

lOG

17763.

17763.

17764.

17765.

17766.

17767.

17768.

17769.

17770.

17771.

17772.

17773.

17774.

17775.

17776.

17777.

17778.

17779.

17780.

17781.

17782.

17785.

17786.

17787.

17788.

17789.

17790.

17791.

17792.

17798. Aegii.oi"s triuncialis.

17799. Agropyron acutum.

17800. Agropyron muricatcm.

17801. Arrhenatiierum avena-
CEUM.

17803. Arrhenathercm avena-
ceum bulbosum.

17803.
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17833 and 17834. Andropogox sorghum. Sorghum.

From Des Moines, Iowa. Ket'eived through the Iowa Seed Company, March 3,

1906.

Amber Cane.

17835 and 17836. Ipomoea spp.

From Miami, Fla. Receiveil through the Subtropioal Liiboratorv and Garden
iXo-. ISiand 186), Marcho, 19(K).

;

17835. Seed of a vellow-flowered variety of Ipomoea; origin, Cuba. (No.
1S6.)

17836. Seed of a purple-flowered variety of Ipomoea; origin, Jamaica,
British West Indies. (No. 185.)

17837 to 17841.

From New York, X. Y. Received through Henrv Xungesser & Co., March 5,

1906.

Ciras.- and forage crop seeds, as follows:

17837. Agrostis .\lb.\. Redtop.

17838. Fbstcca el.\tior. Tall fescue.

17839. Ornithopds .sativus. Serradella.

17840. Tripolicm pratense. Bed clover.

17841. Tripolium i.scarn.\tum. Crimson clover.

Tin- ndinary or early crimson clover.

17842 to 17954.

From Peking, China. Receive<l through Mr. F. N. Meyer, Fcliruary 2.'?, 190(i.

A collection of seeds, as follows:

17842. QUERCPS DESTATA. Oak.

From Ming Tombs. "( Xo. 2.5a. ) Seed obtained from the same tree a< that

sent under Xo. 12a (S. P. I. Xo. 1826.5); secured later in tlie season, the green
leaves having changed to a gorgeous red. Probabh the same as Xo. 24a
(S. P. I. Xo. 17879)." (.yfii/er.) ( For description see Xo. 18263.)

17843. (Undetermined.)

From Peking. "(No. 122a.) Seed of a plaut bearing bright scarlet-colored

nonedible fruits about the size of an egg." (Mei/er.

)

17844. Pri'ni's armemaca. Apricot.

Frnin Peking. "(Xo. 15a.) Seed of a sweet variety of apricot sol<l in

I'i'kin;: under the name <>f 'almonds'; are eaten as dessert aii<l also use<l in

confectionery." {Meyer.

)

17845. Pruni-s ARiiENiACA. Apricot.

From Peking. "(No. 16a.) ^eed of a bitter variety of apricot sold in

Peking umler the name of 'almonds'; used only in confectionery. (AVeyer.)

17846. .\ristoi.ochia s)>.

From 8han-hai-kwan. (No. 134a.)

17847. PiiASEoLi's ANiiULAKis. Adzuki bean.

From Chang-li. "(No. 37a.) Considered to Ik> the best table l>ean in

Chaug-li." (Meyer.)

lOe
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17842 to 17954—Continued.
17848. l'ii.\sEOLi:8 KADiATirs. Mung bean.

From Chiiiig-li. "(No. 43a. ) A small, edible bean; is grown l)etween rovvw

of sweet i)Otatoes and also cotton; ripens before either of these crops are ready
to be harvested." (Meyer.)

17849. Vi(i.\A uNGUicuLATA. Cowp^a.

From Tientsin. "(No. 144a.) Used for food; al.so roasted for confection-

ery." { Meyer.)

17850. PiiASEOLUs CALCARATUS. Bean.

From Shan-hai-kwan. "(No. 46a.) A small, long bean differing in .shape

from all other beans; us'ed for food, especially in soups." ( Meyer.

)

17851. PuASEOLus ANouLAKis. Adzuki bean.

From Tientsin. "(No. 14.3a.) A variety of bean used for food; alsoforcnn-

fectionery. The beans are boiled, made in a pulp, sweetened with sugar, and
baked in small cakes." (Meyer.)

17852. Glycine HisPiDA. ^ Soybean.

From Peking. " (No. 17a.) These beans are roasted and sold in Peking as

delicatessen.
'

' ( Meyer.

)

17853. ViciA FABA. Broad bean.

From Shan-hai-kwan. "(No. 45a. ) A green variety of broad bean: ajipar-

ently a different strain." ( Meyer. )

17854. RiciNus COMMUNIS. Castor oil plant.

From Peking. "(No. 61a.) The ordinary castor oil bean. The oil is

extracted from the seeds and used in the native lamps. After frost the stalks

are uprooted and used for fuel." (Meyer. )

17855. ViGNA UNGUICULATA. Cowpea.

From Shan-hai-kwan. "(No. 44a.) A light-colored bean used as food;

grown between millet and sweet potatoes." (Meyer.

)

17856. ViGNA UNGUICULATA. Cowpea.

From Shan-hai-kwan. "(No. 47a.) A light brown-colored bean used fnr

food in the green and dried state; grown between rows of small millet and
sweet potatoes. '

' ( Meyer.

)

17857. Glycine hispida. Soy bean.

From Shan-hai-kwan. "(No. 42a.) Used for food in Shan-hai-kwan."
(Meyer.)

17858. Phaseolus vulcjaris. Bean.

From Tientsin. "(No. 81a.) A tine variety of Kcd Ihiricot lu'ans; eaten
when green." (Meyer.)

17859. Ph.\seolus vulgaris. Bean.

From Peking. "(No. 18a. ) While Haricot. These are eaten boiled as dry
beans, or are used as a vegetable when fresh, and as such they are very tine.

Might do well as sti-ing beans in the Atlantic States." (Meyer.

)

17860. Vicia FABA. Horse bean.

From Tchang-ping-tcho. "(No. 11.5a.) A horse bean used for food in

north China." (Meyer.)

17861. Glycine HISPIDA. Soybean.

From Sachon. "(No. 28a. ) A small, black soy bean grown for fodder;

late variety. An excellent food for stock; must be boiled before being fed."

( Meyer.

)
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17842 to 17954~Continued.

17862. Glycine iiisiMDA. Soybean.

From Tientein. "(No. 152a.) A fine variety of soy bean used to make
Ix'an cheese from." (Mei/er.)

17863. FAOopvRrx esci-lexti-.m. Buckwheat.

From Shan-hai-kwan. " (Xo. 48a.) A variety of buckwheat sparsely grow n
arouiiil Shan-hai-kwan; used for making bread." (J/ci/er.)

17864. BR.\ssir.\ pe-ts.\i. Pe-tsai cabbage.

From Shan-hai-kwan. "(Xo. 58a.) An excellent, white, long-headed
cabbage, which can be kept in cellai-s all winter. The pUint,< love a rich, well-

worked soil and can not stand drought. The Chinese irrii;ate tJieni carefully,

for the more thev are irrigated the larger thev grow. Cliine.-e name J'ai Imii."

(Mqier.)

17865. Br.vsska pe-tsai. Pe-tsai cabbage.

From Tientsin. "(No. 83a.) A very small variety of green cabbage."
(.Uei/c". ) .Vpparently a mixture of several species.

17866. Brassica pe-tsai. Pe-tsai cabbage.

From Tchang-ping-tcho. "(No. 80a.) .\ very heavy, long-headed white
cabbage; late variety." {Meyer.)

17867. Brassica chinensis. Pak-choi cabbage.

From Tientsin. "(No. 100a.) A short cabbage of which the midribs of

the leavea get to be quite fleshy. Sold in Tientsin, but as yet I have not .seen

it anywhere else." (Meyer. )

17868. Brassica pe-tsai. Pe-tsai cabbage.

Fmni Chang-li. "(No. la.) A remarkably fine variety of while cabbage;
the best I have ever seen. It is a long-headed variety and grows from 21 to 3

feet high. The tiuste and smell are entirely different from any other cabbage.
.\ very line vegetable. Wants careful culture and can not stand drouglit.

Kn(jwn as Sluiutiing cabbage." ( Meyer.)

17869. Br.\ssica pe-tsai. Pe-tsai cabbage.

From Shan-hai-kwan. "(No. 101a.) Sold to me lui a iiliatilutiy cabbage;
a very good variety." (Meyer.)

17870. Daucus cakota. Carrot.

From Hsuen-hwa-fu. "(No. 30a.) A sweet, light yellow, nearly white
carrot. Grows on alkaline soil." (ifeyer.)

17871. Daucus cakota. Carrot.

From Tieiit.«in. " (No. 82a.) An orange colored, me<lium short variety of

the ordinary carrot; more in favor here than the beet-red variety." (.Meyer.

)

17872. Daucus carota. Carrot.

From Tchang-ping-tcho. "(No. (ilia. ) -V very sweet, beet-red carrot. Is

used boileil a.s well as pickletl. Loves a well-drained soil and <loes not want
to suffer from drought." ( Meyer.

)

17873. {'ei.astrus paniculatus (?).

Kroin Shan-hai-kwan. "(No. 123a.) A very large variety found growing
in the mountains near Shan-hai-kwan." (Meyer.

)

17874. Ceuastrus paniculatus (?).

From Shan-hai-kwan. "(No. 124a.) \ very small vaiicly louml growbig
in the mountains near ."^han-hai-kwan." (Meyer.)

17876. ('Ei/ris sp.

From Tang-san. ("No. 92a.) .\ rather large-leaved (t7^*,• useful asa small

shade tree." (Meyer.)
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17876. Castaxea sativa. Chestnut.

From Pekinp. "(No. 33a.) The largest variety to \>e found on the markets
in Pekin<;; said to have come fmm Chee-saii, near Chang-li. The nuts are

roa-sted with sand and an oily substance which Ijleachea them, and are re-

markably sweet. The trees on which they grow are seedlings." {Meyer.
)

17877. Castanea sativa. Chestnut.

From Peking. "(No. .?4a. ) The ordinary Chinese chestnut, sold every-

where in northern China. They are very small, but make up in sweetness

wliat they lack in size. Are roa-sted the same as No. 33a (S. P. I. No. 17S7ti),

and are said to have come from Chee-'san, near Chang-li. The trees I saw
there grow in sheltered spots and seem to love a rocky soil." (Metjer.)

17878. QiERCis sp. Oak.

From western hills near Peking. "(No. 26a.) A fine oak, resembling a
chestnut. The acorns are eagerly collected and used for tanning purposes.

Probably not very hardy, as it grows in quite sheltered valleys." (J/ei/er.

)

17879. QiERris dextata. Oak.

From Tang-san. "(No. 24a.) A beautiful, large-leaved oak. The leaves

a-^suiiie gorgeous colors in autumn; a very desirable tree. Grows to medium
dimensions." {Meyer.)

17880. Zea mays. Corn.

From Pee-san. "( No. 19a. ) A very fine strain of corn growing in a rather

dry part of tlie country. This is one of the best varieties I have seen in

northern China. The plants grow about six feet high and have uniformly two
ears to each stalk." {Meyer.)

17881. Zea mays. Corn.

From Shan-hai-kwan. "(No. 20a.) A white-seeded corn growing on .stony

soil around Shan-hai-kwan, where it gets quite cold." (Meyer.
)

17882. CR.iTAECiis pixxatifida. Hawthorn.

From Chang-li. "(No. 52a.) The largest variety of Creiaegiis plnnatifida.

A fine fruit for preserves, and a very ornamental tree; is simply loaded in

the fall with red berries and keeps its large, glossy, green leaves till late in

autumn." {Meyer.)

17883. Cr.\taegis pixxatifida. Hawthorn.

From Chang-li. "(No. 104a.) Fruits of different sizes to show variation."

I .Meyer.

)

17884. DoLiCHos LABLAB. Hyacinth bean.

From western hills near Peking. " (No. 9()a.) The same as No. 9.5a (S. P. 1.

No. 17.S.S.") I, but from a different locality." {Meyer.)

17885. DoLirnos LABLAB. Hyacinth bean.

From Hawai-jou. "(No. 9.5a.) A bean which is grown around gardens as

a windbreak, and at the same time the green beans are used as a vegetable;

they arc somewhat coarse but do not taste at all bad. The i)lant is a climber

and as such needs supports." (Meyer.)

17886. ELAEAGXlSSp.

From Chang-li. "(No. 120a.) -V silvery-leaved Elaeagnus which rijiens

small, red berries in October, (jrows from 5 to 6 feet high Under cultiva-

tion it might become denser headed and be an ornamental shrub." (Meyer.)

17887. MALissp. Crab apple.

From Peking. (Not numbere<1 Ity .Meyer.) "A crab apple sold on the

streets in Peking." {Meyer.)

lOG



58 SEEDS AND PLAXXS lilPOETED.

17842 to 17954—Continued.
17888. Gleditsia sp.

From Hwai-lai. "(Xo. 109a.) -\ small tree; may be fit for a shade tree.

Can apparently stand lots of cold and drought, as 1 found them growing on
the edges of a ravine on the road to .Mongolia." (Meyer. )

17889. Gleditsia sp.

From Wei-tsan Mountains near Peking. "(No. lOlia.^ .\n ornamental
shade tree, bearing dark-brown pods, .\pparently a slow grower.'' (Mei/er.

)

17890. Cory LIS sp. Hazelnut.

From Peking. "(No. 32a.) .\ small hazelnut sai<l to havi-oome from very
far north; bought in Peking." (ileiier.)

17891. HrMfLUs sp. Hop.

From Tientsin. "(No. 136a. ) A wild hop found growing around here along
banks and in thickets." (Meyer. )

17892. ZiZYPncs sativa. Jujube.

From Peking. "(No. l-la. ) The Chinese collect the fruit and make a
pa-ste from it by boiling the fruit and straining the liijuid. It is a bad weed
that easily overruns dry plains, it grows over the whole Peking city wall and
its sjiines easily break off in one's flesh. To be nsed for breeding purposes."
(M.yer.)

17893. Jlsiperi's cniNENSis. Chinese juniper.

From Tang-san. "(No. 71a.) Seeds from a very pyramidal form of the
juniper. These are universally used in northern China to plant around graves,

and also as windbreaks. They seem to be able to withstjind much drought."
(Meyer.)

17894. KoELREtiTERiA HA.NicrLATA. Varulsh tree.

From Ming Tombs. "(No. 85a.) Seed from the bladderpod tree, varying
in looks from the usual type." (Meyer.

)

17895. Brassica oleracea. Kohlrabi.

From Hsuen-hwa-fu. "(No. 73a.) -V very large variety of kohlrabi grown
where the soil is strongly alkaline." (Meyer.)

17896. Castanea satfva. Chestnut.

From Tientsin. "(No. Htia. ) .\ large variety of chestnut sold i>n Tientsin
market; very sweet when l)f)iled or roasted." (Meyer.)

17897. AcERsp. Maple.

From Tang-san. "(No. 27a. ) A very beautiful maple which grows to Ih>

a medium-sized tree, of very characteristic form. The leaves assume gorgeous
colors in the fall." ( Meyer.

)

17898. A( er sp. Maple.

From Wei-tsan Mountains near Peking. "(No. 67a.) .\n oriiamcntal,

small-leaved maple, growing wild in the mountains." (Merjer.)

17899. CiiAETocnu>A italica. Millet.

From Chang-li. "(No. ."JSa. ) A small variety of millet sold in Chaiig-li,

where it is ground up and used for food." (Meyer.)

17900. CnAKTocnLOA tfalica. Millet.

From Chang-li. (No. 105a.)

17901. ClIABTOCHLOA ITALICA. Millet.

From Chang-li. "(No. 50a.) A variety of mivlium-sizol millet, growing
about 5 feet high; stools out very much and is, (•<insei|ncMtly, a great straw

lirndnicr. The B<'e<ls arc usetl as fiwd, liut are nut valued as highly a.s other

millets on account of the diUiuulty of hulling them." (Meyer.)
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17902. Antyi'dahs persica. Peach.

Frnni IVking. "(Xo. 8Sa.) Seed from fruits, among which were some
strani;e tyi>t'S, eaten in different places in north China." (Meyer.)

17903. .V.MYGrjAi,is PERSICA. Peach.

From Shan-hai-kwan. " (Xo. 89a.) A hardy variety which can i)rohal)ly

be grown very far north." {Meyer.)

17904. 1'erilla ocvmoides. Perilla.

From Peking. "(No. 79a.) A plant grown in some localities fur the pro-

duction of oil, which is obtained from the seed." (Meyer.)

17905. DiospVROS lotits. Persimmon.

From Chang-li. "(Xo. t)9a. ) A long-fruited, wild persimmon. The fruits

are snial! and not borne in such great quantities as No. 57a (S. P. I. No. 17906);
otherwise the same de.scription applies to it." (Meyer.

)

17906. DiospvRos lotis. Persimmon.

From Chang-li. "(Xo. 57a.) A round-fruited, wild persimmon. The
fruits are not larger than a cherry, but are very sweet ta.sting and the trees are
heavily loaded. .\ valuable acquisition as a fruit and ornamental tree, also as

a stock plant for the large, seedless persimmon." (Meyer.

)

17907. DiospvRos lotus. Persimmon.

From Xankon Pass. "(No. 31a.) Se%d of the wild persimmon collected
from old trees grow ing at elevated points and apparently at the northern limit

of their kind. To lie used as stock for the large, seedless persimmon, and also

for its fruit and as an ornamental." (Meyer.

)

17908. Rha-mms sp.

From Shan-hai-kwan. "(No. 132a.) A very small, shrubby Rhamnus
growing wild in the mountains. Well tit for rockeries and as a very small
hedge plant.

'

' ( Meyer.

)

17909. RHAMxussp.

From Tang-san. "(No. 126a.) A large-leaved, bushy Rhamnus from 3 to

6 feet in height; loaded at time of collection with black berries. Might do
well as a hedge plant, as it has long spines and is very dense." (Mi'yer.

)

17910. Pi.NUssp. Pine.

From Chang-li. "(No. 129a. ) The common pine found growing in Chi-
nese cemeteries. '

' { Meyer.

)

17911. Pixis Bi'.vGEANA. Pine.

From Ming Tombs. (No. lOSa.) The same aa S. P. I. No. 17912.

17912. Pi.vis BiXGEA.SA. Pine.

From Wei-tsan Mountains. "(No. 137a.) A very beautiful pine with sil-

very white bark; a slow grower, but extremely striking when old. The bark
peels oil in flakes-, like the sycamore, but the foliage is not as dense as in most
other pines." (ikyei.)

17913. I'Rrxtssp. Plum.

From Peking. "(No. 90a. ) Apparently a very late plum; freestone; fruits

not verv large, vellowisli green with a purplish bloom; rather sweet in taste."

(Meya.')

17914. Orvza SATiVA. Rice.

From .^han-hai-kwan. "(No. 49a.) .\ variety of upland rice said to be a
softer quality than the one sent under No. 40a (S. P. I. No. 17915)." (Meyer.)

17915. Orvza sativa. Rice.

From Shan-hai-kwan. "(No. 40a.) An upland rice grown sparingly
around here. Should be hardy very far north." (Meyer.)
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17916. Oryza sativa. Rice.

From Sachon. "(Xo. 29a.) Bought a-s an upland rice, but apparently is

a lowland variety. Should do well quite far north, as the place where it was
raised is about 50 miles north of Peking." (Meyer.

)

17917. Orvza sativa. Bice.

From Chang-li. "(No. 39a.) An upland rice cultivated around Chang-li.

Should be hardy pretty far north." (Meyer.)

17918. Cel.\strus fl.^gellakis.

From Wei-tsan .Mountains, near Peking. "(No. 68a.) A small, creeping

shrub, bearing red, edible berries." (Meyer.)

17919. Sesamum indicu.\i. Sesame.

From Tientsin. "(No. IWa.) These seeds are universally used through-

out China in cdnfectionery and baked on the surface of round cakes, and as

such they taste pretty good. The j)lants seem to like a rather rich soil, and
produce many seed pods on one stalk. The Chinese also make an oil out of

the seed, in which they fry nearly everything." (Meyer.)

17920. AxDROPOGON SORGHUM. Sorghum.

Fnmi Pee-san. "(No. 21a.) This variety has white seeds and is used for

making bread; as such it is more highly esteemed than the brown-colored

varieties, which are generally only used as fodder for the domestic animals."

(
Meyfr. )

17921. Andropogon sorghuju. Sorghum.

From Pee-san. "(No. 22a.) A variety with dark brown seeds, universally

used throughout north China as fodder for domestic animals. The steuis of

sorghmn are used In linililing houses, the stalks being cmlieddcd in the nuid

walls; also for making fences, baskets, mats, tying and rooting material, and
for fuel." (Meyer.

)

17922. .Xndropogo.n sorghum. Sorghum.

From Pee-san. "(No. 23a.) A variety with light brown seeds, not very

much grown. It is used where found as a fodder plant and also for making
a brown-colored kind of bread." (Meyer.)

17923. A.SDROPOGON sobohum. Sorghum.

From Tientsin. "(No. 151a.) A superior variety of sorghum which grows

from 1.1 to 20 feet in heijrht. The gram is ground, and from the flour a good

kind of breail is made; is used also for the .-same purpose as the one described

under No. 22a (S. P. I. No. 17921 ). In addition to this the leaves are pulled

off beiore they have turned brown, when they make an excellent cattle food,

either fresh ot dry. The roots are also dug and usetl as fuel." (Meyir.)

17924. Spi.vAciA oLERACKA. Spinach.

From Tchang-ping-tcho. "(No. 55a.) An exceptionally goo<l winter spin-

ach, which, with a little protection from cold, iiroduces greens the greater

part of the winter. The seeds should be sown very thinly, as the plants

grow rather large." (Meyer.)

17925. lliaiANTHis axnius. Sunflower.

From western hills, near Peking. "(No. 59a.) The onlinary, single-headed

HunHower, used in China in many ways. The leaves are pulleil off an<l fed to

ilonieslic animals; the seeds ar<- eaten as delicatessen, and the stalks are used

for fuel." (.Meyer.)

17926. Tni VA oRrKNTAi.is. Arborvitae.

From Peking. "(No. H4a. ) See<ls collected from old, weather-beaten trees

on the grounds of the Temple of Heaven in I'ekiug. Can stand lot« of cold

anil drought." (Meyer.)
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17927. NicoTi.v.vA sp. Tobacco.

Krorii western hill.s near I'eking. "(No. 62a.) An inferior tobacco much
used liy ttie lower classes." (Meyer.)

17928. NuoTiANA TABACU.M. Tobacco.

From Chang-li. "(No. 86a. ) A medium iiuality of tobacco grown around
( 'hanir-li.

'

' ( Meyer. )

17929. JrfJLAN.s hyb. (?) Walnut.

From Xankon Pass. "(No. 87a.) A very strange walnut. Those with
highly undulated surfaces are used as a remedy for .stiff fingers, and the smooth
ones are eaten. .\ hard-shelled variety. Probably a hybridization has taken
place between ./. nwndsliurim and ./. reyia sinensis." {.Sfeytr.)

17930. Rai'iiams sativus. Radish.

From Chang-li. "(No. 2a. ) A giant red radish; flavor not strong. .Seems
to like a well-drained, sandy soil. Attains a size of from 3 to 7 inches in

diameter.'' [Metjer.)

17931. Raphams sativus. Kadish.

From San-kai-tien. "(No. 76a.) A red radish of elongated form. Looks
very nice when exposed for sale." (Meyer.)

17932. Rapiiavs s.\tivu.s. Radish.

From Shan-hai-kwan. "(No. 56a.) A radish with a sweet, fresh t^ste; is

very appetizing if cut lengthwise and eaten raw either before or w ith meals.
These seeds have both the green and red varieties among them." (Meyer.)

17933. RAPnANis sATivts. Radish.

From Shan-hai-kwan. "(No. 60a.) X late variety of a long, white radish;

quite sweet and not at all strong when boiled." (Meyer.)

17934. Rapha.nus SATivrs. Radish.

From Shan-hai-kwan. "(No. 74a.) A smaller variety than No. 2 (S. P. I.

No. 17930); otherwise the same description applies toil." (Meyer.)

17935. Rapuani-s s.vTivcs. Radish.

From San-kai-tien. "(No. 75a. ) A very strange variety, the outside look-

ing like a long, green turnip; wine red colored flesh. Is sliced and eaten raw
as a relish." ( .Meyer.

)

17936. Raphanus sativus. Radish.

From Shan-hai-kwan. "(No. 77a.) A green variety; very appetizing if

sliicd and eaten raw." (Meyer.)

17937. RAPnA.NT.s sATivis. Radish.

From Tientsin. "(No. 78a.) The sameas No. 77a (S. P. I. No. 17936), but
obtained in a different locality." (Meyer.

)

17938. A.MPELopsis sp.

From Tientsin. "(No. 70a. ) An ornamental vine well lit to cover trellises

or verandas; has deeply laciniate, palmate leaves, and bears yellow- berries in

the fall. Seems to Vie very hardy and able to withstand droughts." (Meyer.

)

17939. .\.MPELOPSIS sp.

From Tientsin. "(No. 93a.) A vine bearing red berries, similar to No.
70a (S. P. 1. No. 17938) but more ornamental." (Meyer.)

17940. .Ampeloi-sis sp.

From \Vei-t.<an Alounfains near Peking. "(No. 113a.) .\ vine bt^aring

small, white bi-iries; may be tit forcovering fences and rough places." (Meyer.)

lOG



iV2 SEEDS AND PLANTS IMPORTED.

17842 to 17954—Contiuued.
17941. ViTEX sp.

From Wei-tsan Mountains near Peking. "(No. 116a.) An aromatic plant,

the peele<i twigs of which are used to make fine baskets, and the flowering
tops are dried and used as insect powder." {Meyer.

)

17942. Ampelopsis ep.

From Shan-hai-kwan. "(No. 133a.) A vine with deeply lobed leaves and
white l>erTies; may be fit to cover rock fences or waste places." (Meyer.)

17943. Jrc.LANS REGiA. Persian walnut.

From Gopo, near Chang-li. "(No. 41a.) A large variety of soft-shelled

wahmt." (Meyer.)

17944. Ji'GL.\xs REGi.\. Persian walnut.

From Peking. "(No. 35a.) A very large walnut bought in Peking."
(Meyer. )

17945. .TroLANs REGH. Persian walnut.

From (jopo. near Chang-li. "(No. 51a.) A very soft-shelled walnut; can
be crackeil with the hand. Not a perfect nut, though. These mits are from
one tree, which, according to the owner, produces perfectly shelled nuts on
some branches and imperfectly formed ones on other branches." (Meyer.)

17946. JiGLANs REGIA. Persian walnut.

From Chang-li. " (No. 36a.) This is the genuine paper-shell walnut and as
such sells for three times as much money as the hatxl-shelled varieties. The
nuts can be peeled like peanuts. The trees are seedlings and are scattered

through the groves.
'

' ( Meyer.

)

17947. Triticcm vulgare. Wheat.

From Chang-li. "(No.38a.) A sample of the liest wheat .sold inChang-li."
(Meyer.)

17948. Rosa sp. Rose.

From Chang-li. "(No. 130a.) A wild rose found growing along earth
banks." (Meyer.)

17949. Wistaria chixensis. Chinese wistaria.

From Tang-san. (Nu. 107a.)

17950. Artemisia annua. Wormwood.

From Peking. "(No. Ilia.) This is the plant on which the [leople around
here graft their chrysanthemums and on which they do well. The Chinese
claim the chrysanthemum does better when grafte<l than when left on its own
root.s; they also say the grafted plants bear transplanting and lack of water
much the be.st." (Meyer.)

17951. Xantiiowli'm sp.

From Shan-hai-kwan. " (No. 12.'>a.) \ fine-leavetl Xanthoxyluin growing
wild in the mountains near Shan-hai-kwan. Attains a height of from 4 to 5

fiel, is rather ornamental, and has a very agreeable odor." (Meyer.)

17952. .XaNTMO.XVLIM HlNliEl (?).

From Pee-Ban. "(No. 128a.) Tsed as a he<lge plant. The .seeds and fruit

ca[>sule» furnish the Chinese with jiepper; the fruit is prettv pungent."
(.\tn/er.)

17953. Hka.ssk'a pe-tsai. Pe-tsai cabbage.

From Shan-liiii-kwan. "(No. 72a. i .\ long-lieade<l cabbane, late variety.

< iiii In- kept all winter in a frost-proof cellar." (Meyer.)

17954. CviHiNiA .lAi-oNK A. Japanese quince.

From Peking. "(No. \Arta. I A very fragrant quince used in Cliiim to per-

fume B room. Grows in south China." (Meyer.

)

lou
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From Santiajj;o de las Vegas, Cuba. Received through Prof. C. F. Baker, March 6,

190().

Seeds, as follows:

17955. Bauhinia krugii.

"The finest Bauhinia of the West Indies." {Baker.)

17956. Eugenia punicifolia.

"An erect, ornamental shrub with line (lowers and fruit." {Baker.)

17957. Canavalia sp. Knife bean.

"A nonedible, brown variety producing a great vine." {Baker.)

17958. Pacuvrhizis ANGULATUS. Yam bean.

17959. Clematis ^p.

Fr< im H wai-lai, Chi-li Province, China. Received through Mr. F. X. Jleyer, Feb-

ruary '2'^, 1906.

" (No. 135a. ) A small clematis covering banks along ditches. Its white seed-down

makes it appear like snow in the distance; not ornamental." {Meyer.)

17960. Akachls hypooaea. Peanut.

From Amani, German East Africa. Received through Dr. A. Zimmermann,
February 23, 1906.

Peanut.s from Mikindani.

17961. Canna flaccida. Canna.

From Oneco, Fla. Received through Reasoner Bros., IMarch 9, 1906.

17962. MiSCANTHUS condexsatls.

From Yokohama, Japan. Received thiough Suzuki & liua, of New York City,

March 6, 1906.

17963. Agrostis stolonifera. Creeping bent-grass.

From New Y''ork, N. Y". Received through Henrv Nnnges.-'fr & Co., IMarch 6,

1906.

17964. ViTis MDNSONiANA. Mustang grape.

From Elliotts Key, Fla. Received through Dr. John Gifford, March 7, 1906.

17965 and 17966.

From Brigliton Beach, Wash. Received through Mr. A. B. Leckenby, March

9, 1906.

Plants, as follows:

17965. Fatsia horrida. DeviPs-club.

.\n araliaceous, densely prickly shrub with jialmately lobeil leaves and

racemed or panicled umbels of small, greonish-wliite llowers.

17966. Lyskhitim camtschatce.nse. Skunk cabbage.

A nearlv stemless swamp aroid, with large leaves from a thick, horizontal

root stock.
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17967. Bexincasa cerifera. Wax-gourd.
P'rotn Manila, P. I. Received through Mr. W. S. Lyon, of the Bureau of Agri-

culture, March 6, 1906.

"Native name Condol. Matures fruit in four months from seed. Grown in Philip-

pine Islands only upon trellises. When sliced and steeped over night in lime water
and then boiled in a sugar sirup until it candies, it makes a most delicious glact^

Iruit." {Lijon.) (See No. 2936, Inventory No. 7, for description of this plant.)

17968 to 17972. Beta vulgaris. Sugar beet.

Fiiiin I, veins. N. Y. Received through the Lvons Beet Sugar Company, March
1!I06.

"
•

Sugar-beet seed, as follows:

17968. fh-igimil Klein unnzlehrn.

ttrown by Kleinwanzleben Sugar Company, Kleinwanzlel)(,>n, Germany.

17969. S,hreiher's Speelalitael.

Grown by G. Schreiber & Sons, Nnrdhauseu, Germany.

17970. Elilf Kleimmnzkbe)!.

Grown by Dippe Bros., Quedlinherg, Germany.

17971. Kleinwanzleben.

Grown by F. Heine & Co., Iladniersleben, Germany.

17972. Kleinwanzleben.

Grown by C. Braune & Co., Bundorf, Germany.

17973 and 17974. Beta vulgaris. Sugar beet.

From l.«'hi, Ttah. Received through the Utah Sugar Company, March, 1906.

17973. Kleinwanzleben

.

(irown Ijy the Utah Sugar Comjiany, Lehi, Utah.

17974. Kleiniranzleben.

(irown by the Fremont (^ounty Sugar Company, Sugar City, Idalio.

17975. Bkta VlLcaki.s. Sugcur beet.

From Caro, Mich. Received through the Peninsula Sugar Kclining Conipanv,
March 10, 1906.

Klriiiit'tuzlehni. (irown by Otto Hoerning & Co., Kislehen, (iermany.

17976 to 17980. Beta vulgaris. Sugar beet.

From Owos.-'o, Mich. Received through lhe( twossn Sugar Conipanv, March I'J,

1906.

Sugar l)eet seed, as follows:

17976. Kleimmiizlebni.

(irown by Henry Mette & ('o., (iiicdliiilicrg, (icrmany.

17977. Kteiniranzlehen.

Grown by Rabbethge A (iiiwrke, Kleinwanzleben, (iermany.

17978. Kleiniranzleben.

(iniwn l>y Wohanka iS; Co., Prague, liohi-mia.

17979. KleiuiianzUhen.

(irown by K. W. Kulin iV Co., Nbuinicii, lli>lland.

17980. Elite Kleiniranzleben.

(irown by Otto Bruenstedt, Scliiaden-im-llurz, (iermany.

lot)
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17981. Asi'ARAGUS .\Cl TIFOI.H .s.

From Nice, France. Preeenteti by Dr. A. Kol}i'rt.«oii-l'ios(liowskv. Keceivefl
.March 12, 1906.

"This is an everf»reen plant which is found growing wild here, but never in abun-
dance. It grows both in the woods and on sunny slopes; in gome places where it is

very dry, receiving no rainfall for two or three years. In such place.s the stems are
short and quite leafy, and it is here oidy that they sometimes, but rarely, produce
seeds. In the shade the plants produce stems several meters in length, climbing
either shrubs or tree^; ami hanging down the s!(i|ies, where they have a very graceful
appearance. Young i)laiit.s are readily transplanted when the roots are still fibrous,
but when they becqme older and the nu its are tliii kand fleshy it is impossible to trans-

plant them. This asparagus in the wild state is quite a delicacy, and although scarce
and sparingly found, the young shoots are eagerly sought for." ( Proschoicshj.

)

17982 and 17983. Nicotiax.v spp.

From Philadelphia, Pa. Received through Henry A. Dreer, Inc., March .5, 1906.

17982. NiCOTIAXA S.\XDER.\E.

(Sees. P. I. No. 17246.)

17983. XicoTi.\x.\ s.vxDEHAE hyb.

(Sees. P.I. Xo. 17247.)

17984. AxDROPOoox sorghum. Sorghum.

From Canadian, Tex. Receiveil through Mr. Thomas F. Mooiiy, Manh 10, 190«;.

.VoKrte«.

17985. CoLocASiA .sp. Dasheen.

From .\guas Buena-s, P. K. Received through Mr. .V. W. Bowser, March 12. 1906.

Identical with S. P. I. Xo. 1539.5.

17986. CoLOCASiA sp. Taro.

From (ieorgetown, S. C. Received through Mr. .lohu Tull, March 12, 1906.

•' Roots of the so-called Yellow Tanier of South Carolina. These roots were grown
bv me last vear on Cat Island from roots given to me bv Mr. Alex. Lucas, of Santee,
s:c." {full.)

17987. CoLocAsiA sp. Taro.

From Georgetown, S. C. Received through Mr. John Tull, March 12, 1906.

•'Roots of the so-called White Tiiiiier oi South Carolina. These were grown by
me on Cat Island last year from roots given to me by an old negro (John Huggins)
who lives near here. Me grows a few every year just for his own use, and has grown
them from time immemorial." (Tull.)

17988. Arachis hvpogaea. Peanut.

From Yungas Vallev, Bolivia. Received through Mr. .\rthur L. Jackson, of

La Paz, Bolivia, March 12. 1906.

17989. Nicotiana T()m?;ntosa

From Hamburg, <;ermanv. Received through Mr. Albert Schenkel, March,
1906.
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17990. Chamaecyparis lawsoniana.

From Sacramento, Cal. Presented bv Mr. H. A. Alspach. Receiveii March 1,

1906.

This is a native of California and Oregon, where it grows to a heig^it of 200 feet.

It is one of the most beautiful conifers, of which about 60 garden forms exist in
European nurseries and collections. (For foreign exchange.)

17991. Saccharum ciliare.

From St. Kitts, British West Indies. Presented by Mr. F. R. Shepherd, curator,

Botanic Gardens, at the request of Sir Daniel Morris, Commissioner of Agri-
culture for the West Indies. Reeeivetl October 27, 1905.

Concerning this plant the following brief notice appeare<l in the Agricultural
News, the fortnightly review of the Imperial Department of Agriculture for the
West Indies (Vol. IV, p. 87)

:

"A numter of plants of Sncrharitm eilitire raised from seed received through the
Imperial Deitartment of .\grlcuUure from India in May last are growing at the Botanic
Station, St. Kitts. These plants, which are now arrowing, a[ipear to withstand
drought well, and trials are being made to test their usefulness for fodder purpo.ses.

This siK'cies may also be suitable for forming ornamental clumps on lawns, similar to

pampas gra.«s."

17992. Medicago sativa. Alfalfa.

From Province of Valencia, Spain. Received through Hon. R. L. Spraguc,
United States consul, (iibraltar, Spain, March 2, 1906.

"The most vigorous and best, ()uality of alfalfa grown in the Province of Valencia,
producing continuous crops the whole year." (Sjiragiie.)

17993. riioENix daityi-ikkka. Date.

From Nefta, Tunis. PrtJ.^ented by Mr. Louis (irecli, through Mr. T. II. Kear-
ney. Received Novemlx-r 1, 1905.

Menahhei:

17994. Tkitkum vuiajake. Wheat.
From Hieti, llalv. Received through Unione Produttori (inviio da Seme, March

14, 1906.

17995. (lAKfiNiA morei,la. Gamboge.
From Kingston, .lamaiia, British West Indies. Re<'eivc<l through I>r. W. Faw-

cctt, director of Public < iardens, .Marcli l."i, 1906.

Introduced for the jjurpose of growing stocks upon wliii-h to graft the nianposfeen.

17996 to 17998. Sechium edule. Chayote.

I'roni Mayagucz, Porto Rico. Received through the I'orto Rico .-Vgricultural

E.\pcrinient Station, February 5 and .\pril 26, 1906.

Fruit of apparently three varieties, as follows:

17996. White. 17998. barge, green.

17997. Small, green.

17999. TuiKOLiUM incaunatum. Crimson clover.

From Richmond, Va. Received through T. W. WootI iV Sons, March 17, I!t06.

Lair Wliile.

liiU
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18000. LoLiCM iTALicuM. Italian rye-grass.

Kroin New York City, N. Y. Rcceivwi througli Henry Xunne^^stT it Cn., Manh
17, 190H.

18001 to 18118. Trifolium pratense. Red clover.

Received through Mr. Charles J. Braml of this Department and distributed by
him in connection with his work on life history, seed production, and change
of seed. A series of red clovers of different regional origin, being the first

generation from seed of the crop of 1903 which was sown in 1904 and harvested
in 1905.

18001 to 18021.

From Shirley, III. Received through Mr. Eugene D. Funk, March, 1906.

18022 to 18037.

Fnuu Rushville, Ind. Received through Mr. Theodore H. Reed, March,
1906.

18038 to 18054.

From Favetteville, N. Y. Received through Mr. \. T. Armstrong, March,
1906.

18055 to 18068.

From Mauston, Wis. Received through Mr. J. B. McNown, March, 1906.

18069 to 18082.

From Wapakoneta, Ohio. Received through !Mr. .Tnhn A. Ritchie, March,
1906.

18083 to 18100.

From Fargo, X. Dak. Received through Prof. J. H. Shepperd, March, 1906.

18101 to 18118.

From Carlton, Oreg. Received through Mr. F. J. Canfield, April 21, 1906.

18119. Beta vulgaris. Sugar beet.

From Aschersleben, Germany. Received through the Owosso Sugar Companv,
Owosso, Mich., .March 17, 1906.

Jaensch Victrix. Grown by Mr. Gu.stav Jaensch.

18120. Persea (iRATissiMA. Avocado.
From Bavamon, P. R. Presented bv Mr. A. B. Mitchell. Received March 19,

1906.

Mitchell. ".\ very superior variety. Size, large; color of flesh, dark yellow; flavor,

excellent. Ba.se, usually slender. Seed, medium to large." (Barrel!.)

18121. CucuRBiTA PEi'o. Pumpkin.
From Australia. Presented bv Mr. M. Levek, of Washington, I). C. Received
Match 18, 1906.

Thought by Mr. Levek to be a variety known as Turk's Croicn.

18122. RiciNus COMMUNIS. Castor oil plant.

From Santiago de las Vegas, Cuba. Received through Prof. C. F. Baker, March
19, 1906.

A large-seeded variety.

106
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18123 to 18130.

From Bathuret, New South Wales.
February 13, 1906.

Pre.*ented l)v Prof. R. W. Peacotk. Received

Samples of various native grass seetls, as follows;

18123. Er.\grostis pilos.\.

18124. Elecsixe abgvpti.<c.\.

18125. DiPL.\CHSE FrscA.

18126. DiPLAtHJJE PEAfOCKII.

18131 to 18151.

18127. Paxiccm flavidum.

18128. PaXICUM PR01.lTf.M.

18129. PaXICFM DECOMPOSITITM.

18130. AxDROPOCdX SBRICEDS.

From Berkeley. Cal. Rect"ive<l throujjli Prof. A. V. Stubenrauch, of the Agri-

rultunU Exjieriiiient Station, March 6, 1906.

18131. ViCIA XI8SOLIAXA.

18132. VlClA ATROPVRPfREA.

18133. ViciA v.\RiA.

18134. VlClA S.\TIVA OBOVATA.

18135. ViCIA PAXSONICA.

18136. ViCIA LCTEA.

18137. VlClA FABA.

lilaik Spanish.

18138. ViCIA SATIVA .MACRO* ARPA.

VlClA MOXAXTHOS.

ViCIA .MONANTHO.S.

VlClA CALCARATA.

VlCIA FABA.

ViCIA FABA.

Horse bean.

18139.

18140.

18141.

18142.

18143.

18144.

18145.

18146.

18147.

18148.

18149.

18150.

18151.

Horse bean.

Horse bean.

LaTHYRI S TIXC.ITAXIS IXIFLORPB.

I.ATHVRIS TIXGITAXrS.

Lathyris tl.V.MENrM.

LaTHVRI'9 annits.

Lathvri's OCHRns.

LaTHVRI'S articii.ati-8.

Lens xigricans.

Tu](;oXELI.A CORNHIl.ATA.

18152 to 18155. Ch.*;tochi.oa italica. Millet.

From Lawrence, Kana. Keceive<i through F. Barteldes & Co. , Manh "JO, UlOti.

18152. New fliheriaii

.

18153. Hungarian.

18154. aerman.

18155. Common.

18156. UiciNi 8 coM.MLMs. Castor-oU piant.

From Santiago de las Vevim, Culw. Keivivctl through I'rof. ('. F. Haker, .March

L'O, 1«06.

A small-seeded variety.

IOC
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18157. PiKUM SATIVUM. Pea.

From Paris, France. Received tlirough Viliiiorin-Aiidriciix ik Co., March 20,
1906.

]yii.v-j)o<i.

18158 and 18159.

From Lausanne, Switzerland. Received through Prof. (J. Martinet, March 21,

IflOti.

18158. Lathyris iietkkophvi,- 18159. Vri.\ vii.losa ulaiske-
lis. scens.

18160 to 18198. Andropogon
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18202. ViciA FCLGEx.s. Scarlet vetch.

From Paris, France. Received through Vilniorin-.\ndrieux & Co., March 23,

1906.

18203. AxDROPOGOX SORGHUM. Sorghiun.

From Dallas, Tex. Received through the Texas Seed and Floral Coiupauv,
.March 23, 1906.

Sumac Cnne.

18204 to 18224. Xaxtho.^o:«a spp. Yautia.

From MavafTuez, P. R. Received through the Porto Rico .\gricultural Exfieri-

ment Station, JIarch 24, 1906.

A collection of yautia roots, as follows:

18204.



DECKMBKR, l?)n5, TO .TrT.Y, 190P, 71

18230. AvENA SATiVA. Oat.

From Richmond, Va. Reteivcil throiiph T. W. Wood & Sons', January 27, 1906.

Stirl. Special selection of seed from Xo. 17451.

18231. Sechiuji edvle. Chayote.

From New Orleans, La. Received through the J. StecklerSeed Company, March,
1906.

18232. CucLTtns melo. Winter muskmelon.

From Ispahan, Persia. Received through >Ir. Frank Benton (Xo. 3.3) , March 27,

1906.

".Seed of a winter muskmelon grown extensively about Lspahan, Persia. It keeps,
if put in a cool, airy place, all winter, and may be used at any time. Bears trans-

portation well; many are taken over rough roads on pack animals two to three hun-
dred miles. Oblong, light yellow, netted finely; flesh light yellow, semitransparent
or watery; quite juicy; fair quality. Said to succeed beat on slightly alkaline soil."

(Beiilon.)

18233. Beta vulgaris. Sugar beet.

From Wellsboro, Ind. Received through the West Michigan .Sugar Company,
March 27, 1906.

Knauer's Mangold.

18234 and 18235. Amtgdalus spp.

Frcim i^uctta, British India. Presented by Lieut. W. L. Maxwell, One Hundred
and Twenty-Seventh Baluchistan Light Infantry. Received jNIarch 24, Um)6.

18234. AMyGD.\Lis persica. Peach.

Quelta.

18235. Amygd.^lcs persicv laevis. Nectarine.

Quethi.

"These seeds were taken from the best trees in Quetta. Quetta is nearly 6,000 feet

high; summer temperature, 100° F. in the shade at times; winter temperature known
to drop below zero, and severe frost is known to continue for weeks at a time."
(J/<(.r»-,'//.)

18236 and 18237. Chenopodium quinoa. Quinoa.

From La I'az, Bolivia. Received through Senor M. V. Ballovian, Ministtrin de
Colonias y .\gricultura, March 24, 1906.

18236. CnENOPODiuM qi-isoa. Quinoa.

QuincHi amarga or Common.

18237. Chenopodu'm quinoa. Q,uinoa.

Arrocillo or Roijal.

(Se<- Xos. 2931, .307.3, and 3074, Inventory Xo. 7.)

18238 to 18240.

I'rom t'haman, Baluchistan. Presented by I.,ieut. W. L. Maxwell, One Hun-
dred and Twenty-Seventh Baluchistan Light Infantry. Received JIarch 29,
1906.

Plants and cuttings, as follows:

18238. .\mygdalcs com.muxis. Almond.

18239. Amygdalus persica. Peach.

18240. PuxiCA granatcm. Pome^anate.
106
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18241. ViciA FABA. Broad bean.

F'-om Buenos Ayres, Argentina. Presented by Mr. H. B. Vannote, 11 and 13

Vandewater street, New York, N. Y. Received March 26, 1906.

18242 and 18243. Pruxus spp. Cherry.

From Dreshertown, Pa. Received thruuirh Tluunas Mcehan t<c Sons, March 31,

1906.

Trees to be used as stocks upon wliich to bud Japanese flowering cherries, as

follows:

18242. Prixis avu'M. Mazzard cherry.

18243. Prunis mahaleb. Kahaleb cherry.

18244. Agavk RioiDA sisalana. Sisal.

From Miami, Fla. Collected bv Mr. L. 11. Dewev, Marcli 8 and 14, 1906.

Receive-l March 31, 1906.

Bulbils .secured for introduction into Porto Rico.

18245 and 18246. Avena satiaa. Oat.

From Orcbro, Sweden. Received through C. A. Haorendahl's Son, March I'S,

1906.

18245. White. 18246. Black.

18247. Medicaoo sattva. Alfalfa.

From Milwaukee, Wis. Received through the Wernich Seeil ('on\|)anv, Marcli

29, 1906.

Turketian.

18248 to 18255. Solanum tuberosum. Potato.

From La I'az, Bolivia. Received through Sefior M. \'. Rallovian, Ministerio <lc

C'olonias y Agricnltura, March 24. 1906.

18248. Ymilla. liaised in La Paz.

18249. Sicha. Raise<l at the foot of the Sul)-Andine chains.

18250. I'hurejti. Raised on the table-lands.

18251. Lnqui. Raised on the table-lands.

18252. Queni. Raised in r.a Paz.

18253. Apharu. Raised on the table-land of Bolivia.

18254. Mondti. Raised on the table-lands.

18255. Khiili. Raised in La Paz.

18256 to 18277.

From I'i'l<iii«, Cliiua. Receive<i at the Plant Introthiction tiardeus, ('hico,Cal.,

through .Mr. F. N. Meyer, February 2t> and 27, 190().

St'e<ls and cuttings of Chinese plants, the seeds indicated by the letter "a" fol-

lowing the numljer, as follows:

18256. .Ii'oLANR REfliA. Persian walnut.

From Peking. "(No. ,3a.) .\ verv large, hard-shelled variety said to have
come from the western mountains, wliere it gets (piite cold." ( .l/ci/rr.

)

18267. .IroLASM iikci \. Persian walnut.

From Peking. "(No. 4a. ) A hard-shelled, swi-et variety said to liave come
from the mountains 40 miles north of Peking; will probably prove hardy (piite

far uorth.
'

' ( Meytr.

)

toe
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18256 to 18277—Continuod.

18258. (iivriNE iiisi-ida. Soybean.

From Pee-.^an. "(No. 5a.) This soy l)ean is ext<>nsivcly niltivated in the
mountains north of Peliing and is higiily esteemcil for Imman fooil; requires

but little irrigation, anil is well worth trying in tin- ari<l West." (Meyer.)

18259. Glycine hispida. Soy bean.

From Tschang-ping-tsu. "(No. 6a.) This bean is grown in the northern
country as a nitrogen-supplying crop with sorghum, corn, or millet; does not
scatter much when ripe, hut eeems to be late in ripening." (Meyer.)

18260. Prints .\rmeni.\ca. Apricot.

From Peking. " (No. 7a. ) The so-called Chinese almond, but it is really a
sweet-kerneled apricot. It is considered a fine little nut by the Chinese, who
eat them salted after having them soaked in water to get rid of the skin."

( Meijer.

)

18261. PRnNL's ABMENiACA. Apricot.

From Peking. "(No. 8a.) The same as No. 7a (S. P. 1. No. 18260), but
inferior in quality; both are probably the same plant. They are said to lie a
special strain of apricots, being grown only for their seeds." (Meyer. )

18262. Amygdalus persic-v. Peach.

From Peking. "(No. 9a. ) Seeds collected from a tree growing in the Ger-
man Legation grounds at Peking. This tree, which is about 40 feet high, is a
most heavy bearer and looks like a remarkably thrifty peach tree. Its leaves
are much darker green than those of the cultivated one.s. I was told that it is

a fine ornamental tree in the spring, being one sheet of rose-colored blossoms "

( Meyer.

)

18263. JuGLANS REGIA. Persian walnut.

From Tientsin. "(No. 10a.) A small variety bought in Tientsin. May
prove to be very hardy, as the nuts are small and hard." (Meyer.

)

18264. Xaxthoceras sorbifolia.

From Wei-tsan Mountains. "(No. 11a.) A small ornamental tree belong-
ing to the horse-chestnut family. Is very well fit for a solitary lawn tree in a
small garden, as it grows only to a small size and makes a dense head nf foli-

age." (Meyer.)

18265. QuERCis dextata. Oak.

From Ming Tombs, north of Peking. "(No. 12a.) This oak attains a
medium size, has very large, dark green leaves, and is well worth growing;
looks quite different from other oaks. Collected on the grounds of the Ming
Tombs, 30 miles north of Peking, where it gets extremely cold. The trees

will probably prove hardy quite far north." (Meyer.)

18266. DiosPYBOs loti:s. Persimmon.

From Pee-san. "(No. 13a.) A small persininion used as stock fur the
see( IJess one. '

' ( Meyer.

)

18267. Catalpa bungei. Cataipa.

From Wei-tsan Mountains. "(No. 78.) Young trees of which the parents
have grown to a very large size in an old temple ganlen. This tree is one
of the finest flowering trees in the world." (Meyer.

)

18268. TA.MARIX sp.

From Wei-tsan Mountains. "(No. 83.) A very graceful hush, suitable
for planting along the water's edge." (Meyer.

)

18269. PopcLus sp. Poplar.

From Wei-tsan Mountains. "(No. 84.) This poplar is often found growing
in old temple gardens ; it has whitish hark and attains a very large size. Prob-
ably the same as No. 15 (S. P. 1. No. 16915. ) " (Meyer.)
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18256 to 18277—Continued.
18270. Jasminum nudiflohum. Jasmine.

From Wei-tsan ^fountains. "(No. 85.) A jasmine with green stems and
yellow flowers, adapted for terraces and walla." (Meyer.)

18271. Lyciim sp. Matrimony vine.

From Palitswang. "(No. 86. J A matrimony vine which is trained on one
stem with all the small branches drooping down like a weeping tree ; is loaded
in the fall with red berries." (^feyer.)

18272. Plst.\cia chixensis. Pistache.

From Wei-ti<an Mountains. "(No. 89.) The carpellate form of the Chi-
nese i)istache. A rather ornamental, small tree ; bears heavy bunches of small,

8carlet-purplish-colore<l berries." (Metier.)

18273. PisTACiA cniNEXsis. Fistache.

From Wei-taan Mountains. "(No. 90.) The staminate form of the Chi-
ne.-^e pistache. A very ornamental tree with graceful, pinnate foliage

;
grows

to very large dimensions." (Meijer.

)

18274. PopuLus sp. Poplar.

From the mountain.s near Fangshan. "(No. 134.) A poplar found grow-
ing in a ravine; probably a tall-growing variety." (Afeyer.)

18275. Moris alha. Mulberry.

From the mountains near Fangshan. "(No. 1,35.) Tall sprouts found
growing by the roadside; may be a new kind." (.\feyer.)

18276. (Undetermined.)

From the mountains near Fangshan. "(No. 136.) Cuttings of a semi-
clinibiiig, low .shrub." (Met/cr.)

18277. KoELREiTERiA PAXiciLATA. Vamish tree.

From Wei-tsan Mountains. (No. 137.)

18278 to 18293.

From Peking, China. Collected by Mr. F. N. Meyer and sent ilirect to the
Arnold Arboretum, Jamaica Plains, Mass. Keceived during the winter of

1905-6.

Cuttings of Chinese ptant.s as follows:

18278. KuoxYMUs sp.

From Shan-hai-kwan. " (No. 4.) .\ low-growing shrub with corky wings
on its branches; found in seniisbady situations." (Meyer.)

18279. (Undeterniine<l.)

From Shan-hai-kwan. "(No. 16.) .\ low, spreading bush with edible red
lx'rrie.s; grows between rocks and in sunny as well as shady situations."

(Meyer.)

18280. A.Mi'ELoiwiM sp.

From Shan-hai-kwan. (No. 17.)

18281. A.\IPELOI>8I8 sp.

From Chang-li. (No. 18.

)

18282. pRiTxrs sp.

From Shan-hai-kwan. (No. 51.)

18283. Spiraea sp.

From Shan-hai-kwan. "(No. -0.) .A sniall, shrubby Spiraea resembling
.S'. thnnlieri/ii; found growing between rocks and exjiosed places." (Meyer.)

18284. .\.mpei.oi'hih 8p.

From Chang-li. (No. 21.)

loe
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18278 to 18293— Continued.

18285. ACTINIDIA sp. (?)

From Hwai-jou. (No. 22.)

18286. KuoNYMUs sp.

From Hwai-jon. "(No. 24.) .\. very Btriking £aon(/miM with red leaf tops,

re.sembliiit,' K. haiu/eanus but bearing a much larger quantity of fruit." {Meyer.

)

18287 to 18289. (Undetermined.)

From Shan-hai-kwan. (Nos. 52 to 54.) Cuttings of unidentified .shrubs.

18290. Pru.n'us armeniaca. Apricot.

From Shan-hai-kwan. "(No. .55.) A wilil apritcjt growing in a ravine

near an old temple. '

' ( Meyer. )

18291. Spiraea sp. (?)

From Shan-hai-kwan. "(No. 56.) Found growing between the roi-ks in

the mountains near Shan-hai-kwan." {Meuer.)

18292. Ampelohsis sp.

From Chang-li. "(No. 99.) A vine growing on rocky places in the moun-
tains; has deeply lol)ed leaves and white berries." (Meyer.)

18293. Ampelopsis sp.

From Chang-li. "(No. 100.) A vine resembling .1. velchii, but with both
entire and three-lobed leaves; assumes beautiful fall colors and though small

and apparently tender is well worth trying." (Meyer.)

18294 to 18296.

From Peradeniya, Ceylon. Received through J. C. Willis, director of Royal
Botanic Gardens, February 26, 1906.

18294. Crotalaria sp.

Imported for experimental purposes in connection with cover crops for tea

and coffee plantations.

18295 and 18296. Arachis hypogaea. Peanut.

18295. Manrilius. 18296. (Unnamed.)

18297 and 18298. Ipo.moea batatas. Sweet potato.

From Kingston, Jamaica. British West Indie.s. Presented by I>r. William Faw-
cett, director ol Hope (iardens. Received March 29, 1906.

"Tubers of the two varieties of white-skinned potato which thrive best here."

( Fawcell.

)

18297. John Barnetl. 18298. Law.

18299. HuMULUS lupulus. Hop.

From North Yakima, Wash. Presented by Mr. H. B. Scudder. Received Feb-

ruary, 1906.

Snnsch. Seeds produced on vine of S. P. I. No. 5787, in 1905. "Probably these

seeds were results of pollination with pollen from the male plants ol the common
Yakima hop. They should be planted for selection of the best seedlings. " {Fairchild.

)

18300 and 18301. Canna spp. Canna.

From Palermo, Sicily. Presented by Prof. Or. A. Bor/i, director .if the Botanic

Gardens. Received March :W, l!i()6.

18300. Canna indica. 18301. Ca.nxa ikiduxora.
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18302. Zea mays. Com.
FromCallao, Peru. Presented by Mr. C. B. Cisneros. Received Marcti 12, 1906.

18303 to 18309.

From Teheran, Persia. Presented by Mr. ,Tohn Tyler, United States viee-eonsul-

general. Iveceived March 2'S, 1906.

Seeds, as follows:

18303. Crcu.Mis .melo. Muskmelon.

X white-skinned variety.

18304. CfcrMis melo. Muskmelon.

Kharhuzzah. "This is thought to be a corruption of klmr poozuli, khar
meaning a.-^s and poo/.ah snout or nose, possibly on account of it.solilong shape.
The highest (|uality of this kind is prfniuced at a village 16 miles north of

Ispahan, called (iurg Ab ( Wolf Water), being irrigated with water impreg-
nated with alkaline element-. The flavor is agreeably sweet and pleasiint,

and ajjproved by almo.st every individual ta-ste. When ri])e, however, on
account of the delicacy of the texture of the skin and the crisi>ness of the
inner substance it can not be transported without tlamage from the place where
it is grown. It is said that the vibration caused to the grouuil by a horse
cantering within a few yards will split it up, and that to pierce it with a pin is

sufficient to make a circle of cracks. Such as are brousht to Teheran, and
those taken to towns nearer the area of growth, are cut before they are ripe

and C'inse(|uently lose much of their delicacy of flavor. The principal supply
for the Teheran market is prorluced from 12 to 30 miles away, and the fruits

are of various (pialities, according to the soil and water supply. None are
grown in the immediate vicinity of the city. The color of tlie Klinrliuzziih in

the best <|ualities i.s a pale yellow, but there are some nearly white or of a

cream color." {Tyler.)

18305. Ci;cuMis melo. Muskmelon.

Tdlahee {De>i\reA). "In shape a spheroid, of a greenish tinge both inside
and out, although some are inclined to yellow. When good, their flavor is

pleasant and rather sweet. If, however, they are deficient in sweetness, sugar
may \>e added with advantage. In this they iliffer from the Klmrhiizzoli,

which is not improved by sugar: in fact, many people eat it with pepper and
salt. Their average weight is from 4 to 5 pounds, and I do not think that 1

have ever seen one that ex(;eeded a batman (6* pounds)." ( Tiihr.

)

18306. CiTUMis MELO. Muskmelon.

(iarmarl: (Little heat). "This variety resendjles in shape, size, and flavor,

though not so sweet, the TiUnhiy. It is less delicate in texture, and if of a
poor (piality is not nuich better than a Swetle turnip; but as it is the first to

come to market it finds consiilerable favor, if, however, it lacks sweetness
ite flavor coalesces very well with pounded sugar." ( Tyler.)

18307. Ci-<UMis sATivfs. Cucumber.

Perxidu k'liear. "A smooth-skinned variety about 5 or 6 inches in length,

and the larger 6 or 7 inches in circumference. They are crisp in texture and
pleasant to the tju^te. 1 think they are a little sweeter than ours, and i-onse-

quently preferred by tlie natives. These plants, both melons and cuciunberH,
are planted on the margin of a trench with a bank about 4 feet wide when
quite dry for the plant to lie upon, for if the fruit comes in toncli with the
irrigation water it brings on the rot." ( 'J)iler.)

18308. ("iTHiLi.is vfi.oAKis. Watermelon.

.\iiiliiit1iiitli. ''I'mbably a comiiition of llind-daneli, meaning Indian
grain or seed, partially confirming the common Indief that it was originally

brought from India, although it hits been extensively cultivated in Persia for

centuries. In some distriits of easfern Persia it attains an immense si/e,

weighing upwanl of KMI poumls, Imt in Teheran it rarely exii-eds a third <if

that weight. Being very cheap in price, it is looked upon as a generous addi-
tion to the diet of the poor." ( TyUr.)
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18303 to 18309—Continued.

18309. Andropooon sorchum. Sorghum.

(Xoclata.)

18310. Phaseolcs max. Mung bean.

From Barbados, British West Indies. Presented Ity Hon. D. Morris, Coiiiinis-

sioner of Agriculture for the West Indies. Received April 6, 1906.

Woolly Pijrol.

18311 to 18315. Arachis htpogaea. Peanut.

From Peradi'iiiya, Ceylon. Presented by Mr. J. C. Willi.s, din-ctor of Koyal

Botanic Uantens. Received .April 0, 1901!.

18311. Taiijore. 18314. Ilarbados.

18312. Mauritius. 18315. Brazil.

18313. I'ondicherry.

18316 to 18318. I)io.scoREA spp. Yam.

From Mayaguez, P. R. Presented by the .\frricultural Experiment Station.

Received April 4, 1906.

18316. DiOSCOREA ACULEATA GUINEA. 18318. DiOSCOREA TRIFIDA.

18317. DiOSCOREA TRIFIDA. A purple variety.

A white variety.

18319 and 18320.

From .Manila, P. I. Presented by Mr. William S. Lyon, horticulturist. Bureau

of Agriculture. Received April' 3, 1906.

18319. Xanthoso-ma sp. Yautia.

" Locallv known as Gahe de China. Chief distinction seems to be in the size

of the main root.stock, which grows very large. Grown alongside of intro-

duced Xauthosoma, it made in eight months a main rootstock as large and half

again, weighing, when green, nearly 2 pounds." (Lyon.)

18330. COLOCASIA sp.

Most common Gabe of the Philippine Islands.

18321. Canavalia ensiformis. S-word bean.

From Mayaguez, P. R. Presented by the .Agricultural Experiment Station.

Received March 27, 1906.

18322 and 18323. Saccharu.m officinarcm. Sugar cane.

I'roin Cicnfucgos, Cuba. Presented by Dr. Robert M. Grey, Harvard Botanical

Station, Central Soledad. Received March 27, 1906.

Samples of each of the following hand-fertilized sugar cane seed:

18322. Crystallina X Crystallina.

18323. Crystallina (female) X Java seedling Xo. .'>1 (male).

18324. Lii.iUM riiii.ifi'iNKNSE. Lily.

From Dietford, Vt. Rcceivcil tliroiigli -Mr. (ieorgeS. Worcester, .\pril 10, 1906.
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18325. Peltaxdra sagittaefolia. Wampee.
From Cat Island, South Carolina. Received through Mr. John TuU, April 9,

1906.

'The roots are extensively eaten by the colored natives." ( Titll.)

18326. AxDROPOGOX sorghum. Sorghtun.

From Bombaj' Presidency, India. Presented by Prof. G. A. Gamniie, economic
botanist, Gane.'^hkhind Botanical Gardens, Kirkee, Poena, India. Receive<l

April 9, 190C.

"Seed of a dwarf variety of sorghum cultivated in the Punch Mahals District of

the Bombay Presidency. It is locally known by the name of KiiU'ulia and grows to

the height of 2J to 31 feet." ( Gammie.

)

18327. PoA TRiviALis. Rough-Stalked meado'w grass.

From Paris, France. Received through Vilmorin-.indrieux L*i Co.. Ai)ril 7,

1906.

18328. CuruRBiTA melaxo.^perma. Ecuador melon.

From Quito, Fxjuador. Presente<l bv Mr. S. Ordonez M. Received .\pril 9,

1906.

"This plant is native to this country, where it is cultivated quite extensively and
u.sed for food for man as well as for stock. Although a {lerennial, it is more com-
monly treated as an annual and planted with corn. It is also planted along walla

and at the foot of trees, upon which it will climb and prtiduce melons continuously.
The plant will not endure .severe frost, and grows where the temperature ranges from
14° to 2.1° C.

" When used as human food the melon, as long as it is so soft that a finger nail can
be driven into the shell, is simply cm iked ami made into different dishes with butter
and salt; when ri|>e it is eaten cixiked, with milk added at the table. For stock it

is used rijie and simply cut to pieces; when cooked, however, it is far better, esiw-
cially f(jr stock and nnlch cows.
"The mel(jns average 20 to 30 pounds each. The pulp is white and contains sugar

and some starch. When completely ripe the shell is very hard and the seeds black,

giving the melons much the appearance of a watermelon. The ripe melons can
easily be kept a year in a dry and ventilate<l place, this condition making them
valuable for winter feed. There are two varieties—the white-shelled and the green
ami white striped. These seeds are of the latter variety." (S. Ordonez M.)

18329 to 18331.

In 111! Manila. P. I. Presented by Mr. William S. Lyon, horticulturist, Bureau
(if Agriculture. Receivetl .\pril'3, 1906.

18329. Canavalia eksiformis. Knife bean.

" ' Miiraulong' of the Panipangans. The young and tender pcxls make an
excellent snap bean, and the green a.s well as the fully ripe seeds area good
substitute for IJma or Haricot beans. This variety, w bile prostrate and ram-
bling, is distinctively nontwining. It makes pods in two months and matures
H-ecls in lour months from i>lanting." (Lyoti.)

18330. Chotai.aria jcncka. Sunn hemp.

"This requires rich soil, abutidant miiisture, ami close planting to produce
long tiller. If planted wide and kept pim-hcd it becomes very tlurifcrous and
an ornamental a<'(juisition to the garden." (Lyon.)

18331. PAnivHitizus anoulati's. Yam bean.

18332. Beta vuixjaris. Sugar beet.

From Rauniti!, near Wettin, (tcrnianv. Heceived from Mr. (i. Wt'schc. thmugli
.Mr. E. Nettwall, of Prague, Boheniia, April II, 1906.

W'ttrhe'ii Ertrngreichiit, or l{ir),rtt in Yield.
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18333. EuTREMA WASABi. Japanese horse-radish.

From Yokohama, Japan. Received through the Yokoliama Xursci v Cnmpanv,
April 11, 1906.

(For description see No. 9891, Inventory No. 10.

)

18334 to 18337. Arachis hypocjaka. Peanut.

From Suffolk, Va. Received tlirouf;h the Suffolk I'eanut Coni[)aiiv, .\pril

Hi, 190(3.

A collection of peanuts obtained for foreign exchange, as follows:

18334. Virffinia. 18336. Carolina.

18335. Rfnch. 18337. f<pani»h.

18338. Vicia sativa. Common vetch.

From Svalof, Sweden. Received through Allmiinna SvenskaUtsadesakticbolaget,
April VA, 1906.

18339. Hedysarum sibiricum.

From Groningen, Holland. Presented by the Jardin Botanique de (ironingen.

Received April 12, 1906.

18340. Vicia faba. Broad bean.

From London, England. Presented by Mr. S. E. Wvnne. Received April

14, 1906.

HarUngton White Windsor. "To grow: Plant in good, strong, rich soil in January
or February for main crop, and from February to Way for successive crops. Plant
in rows 2 feet to 30 inches apart ; when the plants are about 30 inches high cut off

the tups : they need no staking, (father the pods when young, when the seeds are
not over three-fourths inch in length.

'To cook : Use plenty of water, adding a heaped tablespoonful of salt to each half

gallon. Slit'll the Ijeans, put them into boiling water, and boil rapidly until tender

—

about fifteen minutes for very young beans. Dram them thoroughly, and serve
quite .separately, but with a sauceboat ot parsley .sauce as an accompaniment. The
beans are excellent with boiled bacon, but they must be cooked alone, never with
the meat. It very young they should be cooked (ilteen minutes ; if older, twenty to
twenty-five minutes, but do not overcook them. Half a peck of the pods should
yield a good dish. In England they are in season in July and August.
"Average cost, 6s. per peck." { Wynne.)

18341. Castanea sativa. Chestnut.

From Yokohama, Japan Received through the Yokohama Nursery Companv,
April 14, 1906.

18342. SOLANUM JAMESII.

From Grand Island, Nebr. Presented by Mr. E. Corbiii. Received .April 17,

1906.

(See No. 1047.3, Inventory No. 11.)

18343 to 18345. Andropogon sorghum.

From Lawrence, Kans. Received through F. Barteldes & Co., April 17, 1906.

18343. ./cruso/cm corn sorghum. 18345. Yellow mWo.

18344. Red kafir corn.

3517— No. 106—07 6
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18346 to 18357.

From Gratton, Queensland, Australia. Presented by Prof. John Mahon, prin-

cipal of the Queensland Agricultural College. Rei-eived .\pril 18, 1906.

EK.\<iROSTIS BROWXEI.

ErIOCIILO.^ l'rXCT.VT.\.

ISCHAKMIM rECTIX.\Tl-M.

P.^XICtT.M DECOMPOSITfM.

P.^XICUM DIV.\RIC.\TISSIMrM.

AXDROrOCiOX .\1-STR\L|S.

18346. AxDRoPOGox sericeis. 18352.

18347. Andropo<;ox ixtermedus. 18353.

18348. AsTinsTiRiA ciuat.\. 18354.

18349. Ghloris niVAKiciTA. 18355.

18350. Chloris TRiscATA. 18356.

18351. Chrysopogon parviki-oka. 18357.

18358 to 18381.

From Hanatote, Ugo, Ja[>an. Presented by Mr. S. Xakagawa, Kiku-u .\gricul-

tural Experiment Station. Received •\pril 12, 1906.

Seeds, as follows:

18358. BRACHVPODIf.M JAPOSICfM. 18371. LoTl-S COR.NICl-LATl-s JAPOX-

MlSCANTHlS SIXKXSIS.

Pa.SPALI>I Tlll'N'BEBGII.

PE.VXISEriM .lAPONICCM.

Chaetochloa GLAUCA.

Chaetochloa PAcnv-
STACHYA.

chaetocnloa viridis.

Chaetochloa viridis

gigaxtea.

SpoWOPOGOX CXJTfUFEB.

VlClA AMOKXA LAN.^TA.

VlClA IXlirOA.

18359.
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18382—Continued.

"The nuts are borne on spiken 4 to 7 inches long, each teingof the size and shape
of large marbles, about tliree-fourtlis of an inch in diameter. These have an agree-
able flavor, whicli acconliiig to some tastes i.s richer than that of the hazelnut.
Their chief objection is, perhap.s, their very hard shell, which requires extra strong
nutcrackers to break.

" The tree belongs to the order Proteaceae, to wliich belongs also the well-known
Grevillea or 'Silky Oak.' It is evergreen, with alow, branching habit; thrives
bci-t in good damp soil, and is propagated by seed. The leaves are in whorls of 3
(ternate) or 4, as the name indicates, and the flowers are creamy white, in racemes
4 to 6 inches in length, and sweet-scented." (//. F. Macmillan, in Tropical Agriad-
turisl, Feb., 190^.)

18383 to 18387.

From Singapore, Straits Settlements. Presented by Prof. Henry X. Ridley,
director, Botanical Gardens. Received .\pril 17, 190«i.

A collection of aroids, as follows:

18383. Alocasia ixdica. 18386. .VMoRPHOPHAi,i.rs sativus.

18384. Aix)CASiA IXDICA. 18387. .\morphopiiallis campaxi-

18385. Xanthoso.ma violaceum.
l.\tls.

18388 and 18389. Andropogon sorghum. Sorghum.

From Ba.^.-orali, Persian (rulf. Received through Mr. Herbert \V. Poulter, .\pril

16, 1906.

18388.

Tapjjo Dari. "The best quality obtainable; is planted around Bagdad and
Amara. The word Tappo, specifying a tetter quality, is Turkish and repre-

sents the name of the branch of the court which looks after the collecting of

the taxes on the ground. It appears that the Dari coming from lands held
by the court was better looked after, and so a tetter quaUty obtained; hence
the navae Tappo." (Poulter.)

18389.

' oinmou Dari. Planted along the Euphrates River.

18390. Cyperus esculentus. Cbufa.

From Valencia, Spain. Received through Hon. Heiirv .\. Johnson, United
States consul, April 19, 1906.

18391. Medicago sativa.
"

Alfalfa.

From Logan, Mont. Received through Jlr. Martin Jacoby, .\pril IS, 1906.

Turkeslan alfalfa grown in 1905 from No. 945.").

18392. ViTis vixiFEKA. Grape.

From Salonica, Turkey. Presented bv Mr. J. Henry House. Received .Vpril •_',

1906.

Cuttings of the long finger grape Valandova; much prized for shipping to northern
countries from Salonica.

18393. Antidesma bumu.s.

From Manila, P. I. Presented by Mr. W. S. Lyon, horticultuiist of the .Manila

Bureau of Agriculture. Received .April 18, 1906.

"Bignaji of the Malays. A medium-sized, evergreen tree; highly ornamental iu

or out of fruit. Fruit (edible) in racemes about the size and color of the large, red
ImaiWej! currant. " {Lyon.)
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18394. Trifolium pkatense. Red clover.

From Riga, Russia. Received through Mr. F. Lassman, April l!0, 1906.

18395. CucuRBiTA MKLANosi'ERMA. Ecuador melon.

From Quito, Ecuador. Pre.«eiiteil hy Mr. S. Ordonez M. Received April 21, 19116.

White-shelled variety. (For description see No. 18328.

)

18396. PisuM ARVEXSE. Field pea.

From Ispahan, Persia. Receiveil through Mr. Frank Benton, .\pril 1", 1H06.

"So. 'M. A clover-like ])lant grown a-s a forage crop about Ispahan and known as

nuerffttemli. It is said to be an annual and seems to be used as a winter cover for

land, the same as crimson clover in the United States. The plants are quite gret^n

in January after numerous frosts." (Betitmi.)

18397. CucuRBiTA PEPO. Pumpkin.

From Shiraz, Persia. Received through Mr. Frank Benton, .\pril "J, 1906.

"No. 35. A small, long, salmon-colored squash; enlarged at blossom end. The
natives praise the qualitv, but as prepared for me it was waterv and of poor flavor."

(Benton.)

18398. CucuKBiTA MA.MMA. Squash.

From Shiraz, Persia. Received through Mr. Frank Benton, .\i)ril 2, 1906.

"No. 36. A medium -sized, oval, slate-colored, hard-skinned squash of indifferent

quality on sale in the markets of Shiraz, in February, where seed was taken from a
freshly cut specimen. Might be u.-^eful for stock. The region about Shiraz is dry
and depends upon irrigation; elevation about 5,000 feet." (Benton.)

18399. Fraxim s OKNUS. Ash.

From Nizamabail, central Persia. Received through Mr. Frank Benton, April

2, 1906.

"No. .37. Seeds taken from a cultivate*! ornamental tree growing near a pool of

water at Nizamabad." (Benton.)

18400. Carica papaya. Fapavr.

Fnim Karachi, province of .Sind, India. Received through Mr. Frank Benton,
April 16, 1906.

"No. 39. Seeil of a tree 20 to .'50 feet tall, with large leaves, bearing fruits the size

of a small muskmelon, greenl.-^h yellow outside when ri|)e; orange-yellow within.

Grows commonly in the warmer parts of India." (Benton.)

18401. Hrassica rapa. Turnip.

From Quetta, Baluchistan. Received through .Mr. Frank Benton, .\pril Hi.

1906.

"(No. 45. ) The ro<jts, which grow to considerable size, are flat in form and are
bright crimson outside. The flesh is white, firm, and of a good (luallty," ( Benton.

)

18402. Il'O.MOEA HATATAS. SwCCt potHtO.

From (juetta, Baluchistan. Received through Mr. Frank Benton, .\pril 16, HKXi.

"(No. 46.) Large sweet potatoes; red oul.side and (|Uile sweet. Purcha.-'ed in the
market at Quetta and pr<il)alily grown in the lowlands ol the Indus." (Bmton.)
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18403 to 18407.

From Qiictta, Baluchistan. Received through Mr. Frank Benton, April 16. 1906.

Seeds, a.'i follows:

18403. Daicis carota. Carrot.

(No. 47.)

18404. PiNis GERARDiA.VA. Pine.

(No. 48.)

18405. Ci'CiRBiTA .MAXIMA. Squash.

(No. 49.)

18406. Cixi-RBiTA MAXIMA. Squash.

(No. 50.)

18407. ViTis viNiKERA. Grape.

(No. 51.)

18408. Sechium euule. Chayote.

From Mavaguez, P. R. Received through the Agricultural Ex|)erinient Station,
April 26, 1906.

Fruits of a variety >>! chayote which is covered with spines.

18409 and 18410. Sacchaeum officinarum. Sugar cane.

From Bridgetown, Baihados. Presented by Hon. Sir Daniel Morris, K. C. M. G.,
Commissioner of Agriculture for the British West Indies. Received April 23,
1906.

18409. Co//(/n7^s seedlmg. 18410. Seaii) needling

18411. A.NDROPOGON SOKGHUM. Soighum.
From Roswell, N. Mex. Received through Mr. G. S. Nutter, April 19, I'JOG.

African sumac cane.

18412. Trifolium pratense. Red clover.

From Baltimore, Md. Received through \V. ti. Scarlett & Co., April 23, 1906.

Aiiflnaii.

18413 to 18421.

From New York, N. Y. Received through Henrv Nungesser & Co., April 23,
1906.

A collection of seeds, as follows:

18413. Agrostis ( ANINA. Rhode Island bent-grass.

18414. Alopeci'ris pratensis. Meadow foxtail.

18415. ARRHENATHERrM EL.\Tir8. Tall meadow oat-grass.

18416. Bromus erectls.

18417. Festixa elatior. Tall fescue.

18418. Medicago .SATIVA. Alfalfa.

Provence.

18419. PoA co.MPRESsA. Canada bluegrass.

18420. Trifolum incarxatcm. Crimson clover.

18421. Trifolium MEUir.M. Mammotli clover.
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18422. ViciA viLLOSA. Hairy vetch.

From Xew York, N. Y. Received through Henrv Xungesser & Co., April 23,

1906.

18423. Echinacea nEt,i.\NTHi.

From Riverton, X. J. Receiveil through Henr\- A. Dreer (Incorporated),
Philadelphia, Pa., .Vpril 2.S, 1906.

Plants obtained for hybridizing experiments.

18424. Canna sp. Canna.

From Guam. Presente<l by Mr. H. L. AV. Costenoble, superintendent of the
Guam .\gricultural Exjieriment Station. Reoeiveii .\pril 23, 1906.

"Seed of the native Guam canna, which grows to a height of 8 feet and jiroduces
blossoms uninterruptedly." (Costenoble.)

18425. Medicago satiaa. Alfalfa.

From Marblehead, Mai>s. Received through .T. J. H. Gregorv & Son, .\pril 23,

1906.

TSirkeMan.

18426 and 18427.

Krijin .luari'z, Chihuahua, Mexico. I're.^ented by Mr. Klmer Stearns, of tlie

.\griciiltural College and Station. Received .\pril 2,5, 1906.

18426. Ze.\ .m.ws. Com.
Flint corn from Budapest.

18427. (rndetermine<l.) "Tree pea."

18428. Pas.siflora sp.

From Tecalitlan, Jalisco, Mexico. Presented bv Mr. C. V. Mead. Re<'eive<l

.Vpril 20, 1906.

18429 to 18458.

I'rom .Shanghai, China. Rei-eived through Mr. F. X. Meyer, April 28, 1906.

X miscellaneous collection of plants and seeds, the seeds being indicated by the
letter "a" following the numbers, as follows:

18429. .TiNcrs sp. Bush.

Friim Socx'how. "(No. ,521.) A variety of matting rush collected near
.So<j(hu\v. They must l)e grown in muddy soil with 2 to 3 indies nf .-standing

water." [Meyer. \

18430. Ju.Ncussp. Rush.

From Soochow. "(No. .52.3.) The rush from whiili jiith wicks for the
Chinese oil lampt* arematle." (.Vci/«>r.)

18431. ( Undetermined.

)

"Kaba."
From Soochow. "

| No. .52.5. ) .\ new vegetable, said to be very delii-ions;

mu.-t be grown in muddy soil with 3 to 4 inches of water." ( Meijer. )

18432. GVMSOCLADl'S CHINBNSIK.

From Hanchau. " (No. 202a.) .\ tall-growing tnv willi naked brunches,
bearing heavy (hmIs, which are used by the Chinese a-< a siil>stitute for coap.
Chinese name .M^i Arhr. The tree may be of use as an oriiumeiital tn-e in the
Southern States." (Sleijer.)

18433. GVMNOCLADUH CHINKNBIH.

From Hanchau. "(No. 20.'ta. ) .\ smull-piHlded soap Irw; otherwise the
same description applies to It a-* to .No. 1H432." (Meyer.)
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18429 to 18458—Continued.
18434. ViriA FAHA. Broad bean.

From Shanghai. "(Xo. 204a.) A variety of broad l)ean grown as a winttr

crop on rice fields." (Meyer.

)

18435. CoRCHORtis CAP.SULARIS. Jute.

From Shanghai. "(Xo. 210a.) Seeds of the so-called .lAo-'*; filjer." {Meyer.)

18436. Sapindus utilis. Soapberry.

From near Hanchau. (No. 211a.

)

18437. Raphaxus sativus. Radish.

Fronl Hanchau, "(Xo. 212a.) A small variety of red radish with round,

elongated form. Seeds were obtained through Mr. F. I). Cloud, acting con-

sul at Hanchau." (Meyer.)

18438. Astragalus sp.

From Shanghai. (Xo. 213a.)

18439. Citrus medica. Lemon.

From Hanchau. "(No. 214a.) A large Chinese lemon, or possibly wild

pomelo. A citrus fruit which serves the purpose here of our lemon. The
fruit is very large, 4 inches long by 2i to 3 inches wide; has loose skin which
is full of a particularly pungent oil. The trees come true to seed and grow
tall; branches are rather bare and full of large spines; can stand severe frosts

and heavy snowfalls and may be of use aa a stock plant for the northern limit

of our citrus belt." ( Meyer.

)

18440. Citrus decumana. Pomelo.

From Shanghai. "(No. 215a.) Seeds of a large, loose-skinned, loo.sely

segmented pomelo, which is eaten here like the orange and is not bitter at

all. A fruit well worth introducing." (Meyer.)

18441. Brassica sp.

From Tang-hse near Hanchau, Che-kiang Province. "(No. 216a.) The
plant producing these seeds, out of which a good edible oil is made, is only
grown as a winter crop on rice fields, and the crop is ripe before the rice needs
the space. The young tops of the plant are eaten boiled as a vegetable."

( Meyer.

)

18442. Brassica spp.

From Shanghai. (No. 217a.) Apparently a mixture of at least two varie-

ties of Brassica.

18443. Paxicum miliaceum. Broom-corn millet.

From Shanghai. ( No. 218a.

)

18444. Pn.\sEOLUs calcaratus. Bean.

From Shanghai. "
( No. 236a. ) A small, reddish liean u.-^ed as food. Chinese

name Mu isa."
(
Meyer.

)

18445. Perilla ocv.moides. Perilla.

From Shanghai. (No. 237a.)

18446. Nelumbo nucifera alba. White lotus.

From Shanghai. "(No. 238a.) The seeds are highly esteemed by the

Chinese a-s delicatessen. They boil them and roll them in powdered sugar,

and they taste tine. Our confectioners might try to make the public acquainted
with them. '

' ( Meyer. )

18447. Nelumbo xucifera rosea. Red lotus.

From Shanghai. "(No. 239a.) Muchcheaperthan the whit<> variety; other-

wise the same description applies to it." (Meyer.)

18448. DoLiCHos lablab. Hyacinth beau.

From Shanghai. (No. 244a.

)

100
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18429 to 18458—Continued.
18449. RAPn.\Nrs s.\tivus. Radish.

From Shanghai. "(No. 24oa.

)

Seed of a white variety." (Meyer.)

18450. ABrriLox .wicexsae. China jute.

From Shanghai. "(No. 246a.) Seed of a fil>er-prodiicing plant called

pa-mu." (Metier.)

18451. Cannabis s.\tiva. Hemp.
From Shanghai. (No. 247a.)

18452. Br.\ssica sp.

From Shanghai. (No. 248a.)

18453. CoRCHORfs sp.

From Shanghai. "(No. 249a.) Seed of a fiber-producing plant called
'Chlng-mii-tKe.' The fiber is used in weaving rush mate." (Metier.)

18454. HoRDEr.M vruiARE. Barley.

From Shanghai. _(No. 250a.

)

18455. PisfM s.\TiviTM. Pea.

From Shanghai. (No. 251a.)

18456. (Undetermined.)

From Shanghai. (No. 252a.) A mixture of vetches and peas.

18457. Tritioum vuloabe. Wheat.

From Tan-yang. (No. 253a.)

18458. HoKDEUM vtJLGARE NUDiTM. Barley.

From Tan-yang. "(No. 254a.) .Seed of a hull-less barley obtained at Tan-
yang near Chinkiang, south of the Yangtze River." [Metier.)

18459 and 18460. Glycine hispida. Soy bean.

From West Branch, Mich. Received through Mr. Edward E. Evans, Ma\- 2, UtOti.

18459. Greeii. 18460. Eitrlij black.

18461. Trifolium sp. Clover.

From Pretoria, Transvaal. Presente<l by Prof. J. Burtt Davy, agrostologist and
botanist of the Transvajd Department of Agriculture. Received .Vpril 30, ISHXi.

"Limortt clover seed from British East .Vfrica, where it grows at an altitude of about
6,000 to 7,000 feet; it also appears to grow well when plante<l in u drv country."
(Dai-ii.)

18462. CucuMiH .MKLO. Muskmelon.
i'rom Cartagena, Colombia. Presented by Mr. Wni. K. Maxon, i>! San .losi',

Costa Rica. Received A|)ril 28, 1906.

Seed of the native Cartagena nuiskmelon.

18463. ANI>U()l'()(i()N CYMIiAKIlS.

From Ceniral Madaga-xcar. I'rcsctiied by M. Ilerlandlee, of the Madaga.ucar
Department of .Vgriculturc, Tananarivo. Received .\pril 27, 11(06.

"A go.od forage plant when young, and Ihe best known of the central IMadagnscar
species. Known by the natives as IVru(*aiyi/." (IferUiudke.)
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18464 to 18467. Asparagus spp. Asparagus.

From Palcniio, Sicily. Presented by Prof. Dr. A. Borzi, of the Roval P>otani(al

(iardeii.'^. Ke('eive<l May 2, 1906.

Asparagu-s roots and seeds, as follows:

18464. AsPAKAGCs AruTiFoi.irs. 18466. Asparagi's medeoi-oides.

(Root.-.) (Seeds.)

18465. AsPAEAGrs acutifolids. 18467. Asparagi's medeoloides.

(Seeds.) (Roots.)

18468. Citrus torosa.

From Manila, P. I. Presented by Mr. Williain S. Lyon, horticulturist. Bureau
of Agriculture. Received May '2, 1906.

18469. Levisticim officinale. Lovage.

From Holland, Mich. Received through Mr. William Kremers, May 3, 1906.

Plants advertised by the (ireening Nursery Company, of Monroe, Mich., as the
"Silver King Hardy Celery." Obtained for determination.

18470. Medicago media. Sand lucem.

From Milwaukee, Wis. Received through the Wemich Seed ('om]janv, Mav '^,

1906.

18471. HUMULUS LUPULUS. Hop.
From Stevens Point, Wis. Received through Mr. A. X. Mueller, April 28, 1906.

Bohemian.

18472 and 18473. Vigxa unguiculata. Cowpea.
From .\ugusta, (ja. Received through the N. L. WlUet Seed Company, Mav

4, 1906.

18472. Black-eiie. 18473. Vnknown.

18474. Harpephtllum caffrum. Kafir plum.

From Cajie Town, South Africa. Presented by Mr. C. P. Lounsbury, of the
Department of Agriculture. Received May 10, 1906.

Seed collected in the Eastern Province of Cape Colonv. (For description see No.
9616.)

18475. Abroma augusta. Anabd.
From Manila, P. I. Presented by Mr. W. S. Lyon, horticulturist, Bureau of

Agriculture. Received May 11, 1906.

"A perennial shrub producing the Anabo bast fiber." (Lyon.)

18476. .Sapindus utilis. Soapberry.

From Algiers, Algeria. Received through Mr. James .Johnston, United States
consul, April 30, 1906.

"A nativeof South (Ihina, cultivated in Algeria, where itcomes into hearingin eight
or ten years. The tree prefers dry, rocky soil, and has been known to yield $10 to

$20 worth of berries every year. These contain 38 per cent .saponin, an alkaline prin-

ciple which makes them u.aeful for cleaning purposes. In eastern countries the fruit

was much used before the introduction of soap and is still preferred for washing the
hair and cleansing delicate fabrics like silk." {Barclay.)
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18477. Paxicum MiUACErM. Broom-com millet.

From New York, N. Y. Received through J. M. Thorburn & Co., May 2, 1906.

TTTiite French.

18478. Asparagus scaber.

From Frescati, near Stockholm, Sweden. Presented bv Prof. Veil Wittrock.
Received May 1, 1906.

Seeds obtained for hybridizing work conducted by Mr. It. W. Oliver, of this

Department.

18479. Garcinia mangostana. Mangosteen.

From Buitenzorg, Java. Presented by Doctor Treub, director <if tlie Botanical
Gardens. Keceived .May 5, 1906.

18480 to 18498.

From Fiirstenalps, near Khur, Switzerland. Presented by Dr. F. G. Stebler,
director i>i the Seed (^ontrol Station, Zurich. Received May 4, 190(i.

A collection of hardy grass and forage plant seeds rai.sed in Doctor Stebler's alpine
garlen in the Fiirstenalps, near Khur, at an altitude of 5, 700 feet.

'

' These are all hardy
strains which have been raised for siome years in this garden and thoroughly accli-

mated to a short, cold growing season. That the.se forms are extremely hardy
ha.s been frequently proved by planting commercial seed of the same kind "in these
gardens, where it is invariablv killed out for the most part during the first season."
{Stebler.

)

'

18480. PoTERIfM »ODEC.\NnRrM.

18481. Festi'ca violacba.

18482. POA ALFINA.

18483. Festi-ca halleri.

18484. .\lopecfrus pratexsis.

18485. ARRHE.VATIIERCM KI.ATIl'f

18486. Phlei;.m MtcnEi.n.

18487. Festcca pratensis.

18488. PoTERirM OFFICINALE.

18489. LiGlSTKTM MPTELLINA.

18490. FesTICA Pl'MILA.

18491. Bkomi's inehmis.

18492. Dactvi.is glomerata.

18493. oxvtropis campe8tri8.

18494. Phaca prigida.

18495. OxvTROPis campestris.

18496. Hedvsarum obscirum.

18497. TidFoLirM cakspitosum.

18498. Tritolii'm alpinum.

18499. PiNUS EDULIS. Nut pine.

Frojn New Mexico. Received through Mr. il. H. Beck, .\ustin, Tex., May 1,

1906.

For exchange.

18500. Cereus sp.

From Brownsville, Tex. Received through Mr. (). W. Barrett, May 4, li»06.

18501 to 18504. Androi>0(;on sorghum. Sorghum.
From Cunirao, Dutch \Ve.xt Inilies. Presented bv Mr. I. Wesleyn, Supcrinlend-
ent of Agriculture. Keceived May H, lit0(>.

18501. Doerali. 18503. Santa MaHha.

18502. Kiibees largof.

100

18604. Common type.
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18505. Chaetochloa itai.ica. • Korean millet.

From Yokohama, Japan. Received through the Yokohama Niirscrv Cciiuiiauy,

May 7, 1906.

Paytupml.

18506. Triconella FOENxui-ORAEcrM. Fenugreek.

From Kohat, Northwest Frontier Province, India. Keceivcrl throiij.'li Mr. Frank
Benton (No. 70), April 30, 1906.

18507. CucuMis MELO. Muskmelon.
From Lahore, India. Received tlirmifrh Mr. Frank Benton, .\]iril .iO, 1906.

"(No. 76.) Seed from a freshly cut melon purcha.sed in the market at Lahore,
India, in March, 1906. Melon small, round; yellow, witli green markinji; netted.

Had a strong but rather fragrant odor, which is difficult to indicate, but reminded
one of musk." (Benton.

)

18508. Acacia farxesiaxa. Popinac.

From Kohat, Northwest Province, India. Received thrfiugb ^Fr. Frank Benton
(No. 73), April .30, 1906.

(See No. 3.349, Inventory No. 7, and No. 3.528, Inventory No. 8.)

18509. Albizzia lebbek. Siris tree.

From Dera Ismail, Northw'est Province, India. Received throni;li Mr. Frank
Benton (No. 74), April 30, 1906.

18510 and 18511. Trifolium pratense. Red clover.

From Riga, Russia. Received through Mr. Heinrich (joegginger, May 9, 1906.

18510. rfii. 18511. Mletz.

18512 to 18517. Eleusixe coracaxa. Rzigi.

From Bangalore, South India. Presented by F. Fletcher, esq.. Deputy Director
of Agriculture, Bombay Presidency. Receiveil April 27, 1906.

A collection of ragi:

18512. Konanakomhina. 18515. (ridda.

18513. Janumuddina. 18516. Sdimakari.

18514. Balepalle. 18517. (•undutrmekari.

18518. AxDRopocJox sorrhum. Sorghum.
From Manchuria. Received tlirough the Yokohama Xurserv Companv, May 9,

1906.

"Kuulieii sorghum of ^lanchuria, which forms the staple produce of that country
and whidi has been niailc famous in tiie last year. It grows 8 to 10 feet high; the
stalks and grain wt-re inilis|n'iisable for all concerned." ^ Yokohama .Vi/r.«en/ (^om-
pfUIIJ. )

18519 to 18522. \'iona uxguiculata. Cowpea.
Fr.im Richmond, Va. Received througli T. W. Wood it Sons, May 9, l!'0t;

18519. Clay. 18521. Whippoorunll.

18520. Red Hipper. 18522. Xeir Era.
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18523 and 18524. AnAcms hypogaea. Peanut.

From Cliepauk, Madras Presidency, South India. Presented by Mr. C. A.
Barber, jrovernment botanist. Received May 9, 1906.

18523. roun/ri/ groundnut. (C. A. B. Xo. 3153.

)

18524. Loco/ .V«i(n7iiw groundnut. (C. A. B. Xo. 3154.)

18525 to 18529. MiTsA sapientum. Banana.

From Manila, P. I. Presented 1)V Mr. W. S. Lvon, horticultiirist, Bureau of

Agriculture. Received May 11,' 1906.

18525. S(iba. 18528. Maiahia.

18526. Bvluhan. 18529. Latumlan.

18527. iMcaUm.

18530. iiAPHIDOPHORA MEKKII.I.II.

From .Manila, P. I. Presented by Mr. \V. .S. Lyon, horticulturist, Bureau "f
.\griculture. Received May 11,1906.

18531 to 18534. Zea mats. Com.
From Juarez, Chihuahua, Mexico. Presented bv Mr. Elmer Steams. Receive*!

.May 10, 1906.

Four varieties of dent corn. *

18531. JfauWaiiry (white com). 18533. Temporal.

18632. Jaraleno. 18534. A7 Coahuilefio.

18535. Actixidia chinexsis. Yang taw.

From Ruling, Kiukiang, Kiang-si, China. Pre8ente<i bv Rev. Hugh \V. White.
Received .May 15, 1905. (.'^c S. P. 1. No. 11629, Inventory Xo. 11.)

"The plant grows wild here, and i.x not known in the I'nited States; indeed, I

have seen it nowhere else in China. We lind it a delicious fruit with excellent
me<licinal effect on the digestion. The place is about the latitude of Galveston, but
it is on a mountain 3,500 feet high and has a climate not unlike Virginia or North
Carolina. In w inter there is an abundance of snow and ice. The suteoil is a poor,
Btonv, red soil, liut is covered with a few inches of black wooil earth. There is much
rainkll. The plant grows like a grape, and the fruit is single, between the size of a
hickory nut and a walnut, with a russet-looking green skin and a consistency much
like the green fig. If it can he cultivated it will make a valuable fniit." (WhUe.)

18536 and 18537. Chexopodium quixoa. Quinoa.

From I.a Paz, Bolivia. Presented by Mr. Arthur L. Jat^kson, of the .Vndea
Trading Company. Received May 19, 1906.

18536.

(hniimt. .\ (lark-seedal variety of ])Oor (|uality.

18537.

Common. A white-seeded variety most commonly grown.

" I find that there are three kinds of <|uinoa commonly grown here, though one is

rather rare and hard to get. I am sending you samplesof two varieties in this mail.
The third variety is the (^iiiinui Hinl {,tr Hniinl Quinoa), which is a mucli taller

plant. Ijninoa hen» i.i principally U8«'d by the Indians. They make various kinds
of foods and a drink out of it. The latter is i'alle<i Chirhn and when fermented is

cpiite into.\icating. Chirhn is also nia<le out of other ingre<lients, such ns rH>anuts.
(|uinoa is als4> nuich u«'d as riie Is us4'd in soups, and the Indians make a dish out
of it which looks like a sort of watery mush or hominy, which is not bad to eat.

They also grind it up on a atone and make a kind of Indian bread, like coarse Gra-
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18536 and 18537—Continued.
ham brcail, wliich is good and iniicii more nutritious, or so they claim, than com or
meal linad. 1 have been told that quinoa does not grow well at a less altitude than
alwut 8,000 feet." (Jackson. )

18538. LiLiUM LONuiFLOKUM ExiMiUM. Easter lily.

From Washington, D. C. Numbered May 23, 1906.

Plants grown from seed propagated in the Department greenhouse.

18539. Cakissa arduina. Amatungnlu.
From Cape Town, South Africa. Presented by the Corporation of the C'ity of

Cape Town Public Gardens. Received May 21, 1906.

(See No. 9612, Inventory No. 10; and Nus. 1.3239 and 13967, Inventory No. 11.)

18540 to 18542. Hordeum .spp. Barley.

From Svalcjf, Sweden. Received through Dr. X. H. Nils.'^on, of the Swedish
Seed Breeding Institute, May 24, 1906.

Pedigreed brewing barleys produced by selection and each variety said to be 100
per cent pure seed. (See Nos. 10583, 10585, and 10586, Inventory No. 11, for descrip-
tion. )

18540. IIOKUEIM DISTKHUM NUT.4NS.

Hannrhn,.

18541. IIoHDKlM DISTICIU'M ERECTU.M.

Prinain.

18542. Hordeum distichu.m nlt.\.ns.

Ptinsens.

18543 to 18545. Solanum meloxgena. Eggplant.

Irum Cairo, F-gypt. Presented by Mr. George P. Foaden, of the Khedtvial
.\gricultural Society. Received May 26, 1906.

18543. A BLACK-FRUITED V.^KIETV.

18544. A WHITE-FRUITED V.\RIETV.

18545. A BOUND, VIOLET-FRUITED V.VRIETV.

18546 to 18548.

From Toledo, Ohio. Received through S. \V. Flower & Co., May 26, 1906.

18546. Trifolium pkatense. Red clover.

Maiiunuth.

18547. Trifolium hybridum. Alsike.

18548. Phleu.m pratbnse. Timothy.

18549. Acacia up. Acacia..

From Janimu, Kashmir. Received through Mr. Frank Benton, May 29, 1906.

"An Acacia which grows wild on very poor, dry, and stony soil in southern Kash-
mir. It is used as a hedge i)lant. Single specimens standing alone sometimes attain

a diameter of 2 feet at base of trunk and 30 to 40 feet in height. Covered in April
with a profusion of ornamental white, tas-sel-like blossoms, which are quite freely
visited by bees and yield a line quality of honey." {Bento)i.)

18550. CiTKiis ALSTUALA.sicA. Finger lime.

From Wellington Point, near Brisbane, Queensland, Australia. Pre.sented bv
Mr. James Pink. Received May 29, 1906.

(See No. 14993, Inventory No. 11.)
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18551 to 18556. Trifolii m fkatexse. Red clover.

From Oakland, Xebr. Grown on the ranch of Mr. John P. Young from seed
planted in 1905 and resown at same place in the spring of 1906.

X collection of red clover seetl iiseil in the plant life history experiments being
conducted by Mr. C. J. Brand, of this Department.

18551. Missouri seetl. (Xo. 6.

)

18552. Commercial seed. (No. 9.)

18553. Nebraska seed. (No. 11.)

18554. Courland (Russia) seed. (No. 18.)

18555. Wisconsin seed. (No. 19.

)

18556. Pennsylvania se^d. (Xo. 21.) ^

18557 to 18560. Elevsine cokacana. Ragi.

From Bangalore, South India. Presented by Mr. F. Fletcher, Deputy Direttor

of .-Vgriculture, Bombay Presidency. Received May 31, 1906.

18557. Dodda. 18559. Majjige.

18558. Madui/angiri. 18560. Jliuarukambi.

18561 to 18626.

From China. Received through Mr. F. X.
Garden, Chico, Cal., May IS, 1906.

Seeds and cuttings of Chinese plants, the seeds
following the nijmbers, as follows:

18561. MORUS ALBA.

From Tang-hsi. (Xo. 140.)

18562. MORIS Al.BA.

From Shanghai. (Xo. 514.)

18563. MoRl'S ALBA.

From Tang-hsi. ( No. 520.

)

18564. PlTTOSPORUM TOBIRA.

From Shanghai. ( Xo. 200a.

)

18665. ZlZYPHCS S.\TIVA.

From Peking. (No. 201a.

)

18566. ElONYMI'S JAPONICfS.

From Hankow. (No. 141.)

18667. KfoxYMi-s sp.

From Tang-hsi. (No. 142.)

18568. Klaeaonl's sp.

From Hankow. (No. 143.)

18569. .\ltinoia chinbnsis.

From Hankow. (No. 145.)

18574. IIiBiscuH svRiAcrs.

From Hankow. (No. .505. | ('ntting!<.

18675. HiBisciTB HVRiAcrs.

From Hankow. (No. 192a.) .Sx-ds.

100

Meyer, at the Plant Intro<hiction

being indicatetl by the letter "'a"

Mulberry.

Mulberry.

Mulberry.

Jujube.

18570. S.MiLA.x sp.

From Tang-hsi. (No. 146.)

18571. (Undetermined.)

From Tang-hsi. (No. 147.)

18572. Dai'HNK sp.

(Xo. 14«.)

18673. (.'m.MoNANTHfs frauhans.

From Hankow. (No. 503.)

Rose of Sharon.

Boae of Sharon.



DECEMBER, 1905, TO JULY, 1906. 93

18561 to 18626 Contiiured.

18576. RoHA RWiosA. Rose.

FniMi Shanghai. (No. 506.)

18577. JuNii'ERUs cniNENMi.s. Chinese juniper.

From Shan-hai-kwan. (No. 166a.)

18578. Acer mono. Maple.

From Wei-tsan Mountains, near Peking. (No. 169a.) Seeds sent under
No. 67a, S. P. I. No. 17898.

18579. Gledit.sia sp.

From Wei-tsan Mountains, near Peking. (No. I74a.

)

18580. Hibiscus manihot.

From Peking. "(No. 180a.) A perennial Allhnea or a Hibiscus with very
large, bright yellow flowers. Brought from southern China to Peking by
Dr. N. S. Hopkins, from whose son I obtained the seeds." (Mei/er.)

18581. Lycium sp. Matrimony vine.

From Palitswang. "(No. 182a.) A matrimony vine which is trained on one
.stem, with .small branches drooping down like a weeping tree. Cuttings sent
under No. 86, S. P. I. No. 18271." (Meyer.)

18582. Rhamnus sp.

From Tchang-ping-tcho. (No. 184a.)

18583. Viburnum odorati.ssimum.

From Shanghai. (No. 191a.

)

18584. Actinidia chinensis, Yangtaw.

From Hankow. "(No. 194a.) Obtained fmm Mr. F. J. Brown, of Han-
kow, who received the seeds from Ichang. Mr. Brown says it is a vine bear-

ing nice edible fruits, something like large gooseberries, with rough skin."
[Meiier.

)

18585. Prunus sp. Plum.

From Tang-hsi. ( No. 144.

)

18586. PRUNissp. Plum.

From Shanghai. (No. .509.)

18587. Prunu.s sp. Cherry.

From Tang-hsi. (No. 519.

)

18588. AMVGDALirs persica. Peach.

From Shanghai. ( No. 501
.

)

18589. .\.MV(inAi,i:s persica. Peach.

From Shanghai. (No. 502.)

18590. Amvgdalcs persica. Peach.

From Shanghai. (No. .508.)

18591. Amygdalus persica. Peach.

From Shanghai. (No. 510.)

18592. Amygdalus persica. Peach.

From Shanghai. (No. 511.)

18593. Amygdalus per.sica. Peach.

From Shanghai. (No. 512.

)

18594. Amygdalus persica. Peach.

From Shanghai. (No. 5L3.)
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18561 to 18626—Continued.

18595. Amygdalus davidiasa (?).

From Tientsin. (No. 168a.)

18596. DiosPYKOs kaki. Persimmon.

From Shanghai. "(Nos-. 504 and 516. ) Said to be a seedless inTsiiiimon

of medium size." {Meyer.)

18597. DiospYROs kaki. Persimmon.

From Tang-hsi. "(No. 517.) Said to be a large, seedless persimmon of

very sweet taste." {Meyer.)

18598. DiosPYROs sp. Persimmon.

From Tang-hsi. "(No. 51S. ) .\ persimmon growing wild in different

places and used as a stock for the larger seedless ones. Is an entirely

different species from the one used in northern China: has a smooth, white

bark." (Meyer.)

18599. DiosPYRos sp. Persimmon.

From Chang-li. "(No. 16la. ) Seed of the wild ijersimmon use«l as sto<-k

for the large 8ee<lless varieties, and the fruits, too, are used in a semidrieii

state, being a poor people's fruit." {Meyer.)

18600. MALns .MALis. Apple.

From Shanghai. (No. 507.)

18601. Cydoxia japoxica. Japanese quince.

From Peking. (No. lT3a.)

18602. ViTis sp. Grape.

From Hankow. "(No. 515.) A purple grape, bearing medium-sized

bmiches; said to have been introduced hy the station missionaries. If so, it

might be a fine grape for the South .\tlantic States, as the cliinafe in Hankow
is very similar to that of the Southern States. {Mq/er.)

18603. JiGLANs REOiA. Persian walnut.

From Chang-li. "(No. 162a.) .\ very large, paper-shell walnut, the larg-

est one to Ije had. Owner was not willing to show the tree, so could not

obtain scions. ( Meyer.

)

18604. JiGLANs REGIA. Persian walnut.

From Chang-li. "(No. 163a.) .\ sample «if large, well-formed nuts, of

which scions were sent under No. 48, S. I'. I. No. 17747." {Meyer.)

18605. PisTAtiA cHi.NE.Nsis. Pistache.

From Wei-tsan Mountains near Peking. (No. 170a. ) The .^saiue as No. 6:{a,

S. P. I. No. 193(11.

18606. Brassica pe-tsai. Pe-tsai cabbage.

From Hankow. (No. 19.3a.

)

18607. Sbsamim isdicim. • Sesame.

From Shanghai. (No. 189a.) Black.

18608. ^lEDiCAGoep.

From Peking. (No. 183a.)

18609. (Undetermined.)

From Shan-hai-kwan. (No. 181a.)

18610. .\ni>ropooon souoiu-.m. Sorghum.

From Shan-hai-kwan. "(No. 1,53a) A white-grained variety of sorghum
grown on rather alkaline land." (Meyer.

)

lOG
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18561 to 18626 Continued.

18611. Amikopooon soRfiniM. Sorghum.

From Shan-hai-kwan. "(No. 154a.) A light brown colored variety of sor-

ghum grown on rather alkaline land." {Meyer.)

18612. .\ni)kopooon- .sorghim. Sorghum.

From Sban-hai-kwan. "(No. 155a. ) .\ dark Itrown colored variety of por-

ghum grown on rather alkaline land." (Mei/er.
)

18613. Andropogon sorghum. Sorghum.

From Peking. "(No. 172a.) White seeded. Given to me by Mr. J. T.

Headlands, of the Methodist Mis.sion, Peking. This is the drooping variety

used to make liroom.s from." {Meyer.)

18614. AxDRopoGos sorghcm. Sorghum.

From Peking. (No. 172a.) Brown seeded. (Fordescription see No. 1.H61.3.

)

18615. Orvz.v s.\tiv.\. Rice.

From Shan-hai-kwan. "(No. l.Ttia. ) An upland rice grown sparsely around
here; seems to succeed on rather alkaline land. Should be hardy as far as

New York or in Illinois. Probably the same as No. 40a (S. P. I. No. 17915),

but is from a different locality." {Meyer.)

18616. Orvz.\ s.vtiva. Bice.

From Chang-li.

land." {Meyer.)
"(No. l.'S7a.) .\n uplaiul rice growing on rather moist

NA rNGriCUI..\TA.

'(No. 1.58a.From .'^han-hai-kwan.

( .Meyer.

)

18618. PlIASEOLlFS AXGIXARIS.

From Shanghai. (No. 187a.

)

18619. Glycine hispida.

Cowpea.

A brown ami white spotted l>ean."

Adzuki bean.

Soy bean.

From Shanghai. "(No. 188a.) A very large varietv of vellow soy bean."

{Mn„r.)

18620. Paxicum miliaceo.m.

From Shan-hai-kwan. (No. 1.59a.)

18621. Chaetochloa italka.

From Shan-hai-kwan. (No. 160a.)

18622. CnAETOCHLOA ITALICA.

From Shan-hai-kwan. (No. 165a.)

18623. G0S.SVPH M sp.

From Chang-li. (No. 164a.)

18624. Sapiu.m sebiferu.m.

From Shanghai. (No. 190a.)

18625. Andropogon- sorghum.

From Ivung-ki-tschang. (No. 171a. ) Ked seeded.

18626. A.SDROPOGON SOKGHUM.

From Kung-ki-tschang. (No. 171a.) White seeded,

3517—No. 106—07 7

Broom-corn millet.

Millet.

Tallow tree.

Sorghum.

Sorghum
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18627 and 18628. Medicaoo satita. Alfalfo.

From Bas«)rah. .\rabia. Received from Mr. Hert>ert \V. Poulter, tliroiigh Mr.
David Fairchild, June 12, 1906.

.Iranian alfalfa or Jet.

18627. Seed from irrigated plants.

18628. Peed from unirrigated plants.

18629. Medicago sativa. Alfalfa.

From Buffalo, X. Y. Received through the Harvey Seeil Coiiipanv, June 13,

1906.

Canadian grown alfalfa.

18630. Phoenix dacttlifera. Date.

From Morocco. Received through McCaig, (iilchrist A Co., (ilasgow, Scot-

land, May 28, 1906.

Tnfilalt. "Groves of thi.s date occur in the oases of the region of Tafilalt, and this

IS supposed to be the largest variety grown there. It is in any i-ase that variety
whicn is most largely exported from Morocco, especially to the Knglish market."

( Fnirrhild.

)

18631. Ipomoea hatatas. S^eet potato.

From Paoli, Ind. Presentetl by Braxtan Brothers. Receive<l June 1, 190<>.

This variety is of a peculiar and unusual shape, re.«embling a iiiuskmelon. " Raisetl

from a sweet potato plant and Iwught by us in a lot of sweet potatoes last Pecember
an<l kept since lying around the store with no care whatever as to its preservation,
while our sweet potatoes rotted right along." (Bnuctuin.)

18632. Cannahis .'*ativa. Hemp.

From Shinniintong District, Manchuria. Received through the Yokohama
Xursery Company, Yokohama, Japan, May 29, 1906.

"Manchurian hemp seeds produced in the district of Shinmintong, sonic 200 miles
southwest of Kirin Province." ( Yokohdma Sursenj Company.)

18633. AxDKOi'OGOx sorchim. Sorgbtun.

From Turks Islanil, West Indie.«. Presented by Mr. J. .\. Howells, Fniled .States

consul. Iteceived June 4, 1906.

"Guinea com, the principal crop on this island for grain and fodder." ( IloweU*. )

18634. XANTiiofOMA sp. Yautia.

From Chiapas, .southern Mexico. Presented by Mr. Ijjwrence Harmon, of Chi-
cago, 111. Keceivetl April 2(i, 1906. Additional roots were receivetl June 14,

1906.

Roots of a semiwild yautia found growing wild in Chiapas; said to In- eaten by
the natives, but not cultivated by them.
"These were shipped from the <-ity of 8an Juan Hautista, Taba-^'o, Mexico, and it

is supposed that they were brought into that city by the peons, who gathered them
in that immediate vicinity. It is further unilerstmid that there is no syslematii'

att4'mpt made to cultivate ihein, ami that they practically grow wild under varying
circumstances, which might in some measure account for varialioue found in theni."

(Jl'innun. )

lUO
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18635. PiSTACIA C'ABULICA ( { ).

From Chaman, British India. Presented by Lient. W. L. Maxwell, One Hun-
dred and Twenty-Seventh Baluchistan Light Infantry. Received June 4, 1906.

"These wild nuts are much eaten liy the Pathans around here. With regard to
planting them, the following information may bo useful: The Pathans .say that a
new tree only grows where one of the hill partridges eats a nut and jiasses it through
in its excreta on to suitable ground. I asked the forest officer in Quetta if there could
be any truth in this extraordinary statement. He told me that he had several trees
growing in the (Quetta plantations, and that all had been grown from .seed so treated.
The rea.son presumably is that the oil, in which these nuts are verv rich, must first

be extracted from the seeds. I heard from a cultivator here that if the seeds were
well rubbed between the hands until all the oil was extracted, satisfactory results

were obtained from planting them. The seeds ripen in August." (Maxwell.)

18636. I'iSTACiA VEKA. Fistache.

From Viernyi, Semiryetchensk Province, Turkestan. Presented by Mr. E. Val-
neff, through Mr. E. A. Bessey, of the Subtropical Labratory, Miami, Fla.

Received June 4, 1906. "

"Pistache seeds from north Persia, the licst that we know." ( Valnef.)

18637. PiSTACIA iNTixJERKniA. Zebra w^ood.

From Khost, India. Presented by Mr. Philip Parker, of the Indian Irrigation
Service, through Mr. J. S. Davis, executive engineer, Bannu, Kuram Valley
Irrigation Project. Received June 4, 1906.

"This is the famous zebra wood of Kakra, India, which grows to be a large tree 40
feet or more high, with a trunk in diameter from 2i to 3 feet, or even as much as
45 feet. It grows on the warm slopes of the Himalaya Mountains in northern India,
usually at an altitude of from l.L'OO t(j 8,000 feet. The wood is very hard and close
grained, brown in color, and beautifully mottled with yellow and dark veins, whence
the name 'zebra wood.'
"Stewart and Brandis, in their 'Forest Flora of Northwest and Central India,' say:

'The heartwood of mature trees is the best and most handsome wood of the north-
west Himalaya for carving, furniture, and all kinds of ornamental work.'
"According to Mr. Bolton, settlement officer at Dehra Ishmail Kahn, this species

is difficult to cultivate, 'as it is necessary for the seed to pass through the intestines of
a bird before it can germinate.'

".Mr. Parker writes as follows: 'I gave one seed to a bird (fowl) that was to be
killed the next day and told my cook to give me the seed when drawing the bird.

1 have just noticed that the .seed, after being put in water, has begun to germinate,
so evidently the Indian fowl is good enough.'
"This species is very little known, but it is of some promise as an ornamental and

even perhaps as a timber tree in some parts ot the southwest." (Swingle.)

18638. Ac3AVE KKiiDA siSALAXA. Sisal.

From Paramaribo, Surinam. Presented by I)t. C. J J. Van Hall, Director of

.Agriculture for the Dutch West Indies Received at the Porto Ruo .\gncultural
Experiment Station, Mayaguez, P. R., in May, 1906.

"Parent plants are believed to be direct descendants ol plants in the Trinidad
Botanical Gardens which were brought Ironi Yucatan, .Mexico." (Ilnrntl.)

18639 and 18640. Onohkyc ins onobkyciiis. Sainfoin.

From Paris, francr. Received Ihrougli Vilmorin-Aiidricu.x it Co., ,hme 4, 1904.

18639. Double. 18640. Common.
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18641 to 18651. Cyamopsis tetragoxoloba. Guar.

From Siirat, India. Presented by Mr. F. Fletcher, Deputy Director of Agricul-
ture, Bombay Presidency. Keceived June 4, 1906.

Nadiad varieties:

18641.

Sotia. The seed of this variety is principally useil as cattle food. It is also

sown in beds of ginger, turmeric, etc., to serve as shade plants to young shoots.

18642.

\\'<ihiirdi<i. The pi)ds of this variety are used as a green vegetable.

18643.

Tell'i. This is also sown for vegetable imrjioses, but it is considered superior
to H>(/.vTr(//(/ on account uf its being more smooth.

18644.

J'arde.'thi. I'scd as a vegetable.

Sural varieties:

18645.

Tiikihiiii. Seed used as <-attU" f<iod.

18646.

^o^'l. Chiefly used as a vegetable; but in the case of valuable garden crops,

such as ginger, turmeric, euran, etc., it serves a double purpose, viz, as a shade
plant and as green manure.

18647.

Makhanki. I'sed ouly as a vegetable.

Dhulia varieties:

18648.

J>('tl:;i<i. \ sliort-podded variety used as a vegetable.

18649.

'J'fliri. A long-podded variety used as a v^etable; cooks better than tlie

J!oli:;/a.

Dharwar varieties:

18650.

Turin ihaiitli. I'sed as a vegetable.

18651.

Cliiile rUaviiU. Tsed as a vegetable.

1865^ to 18661. DioscOREA spp. Yam.
From .Mavagufz, 1'. K. Received at the Subtropical laboratory and <iardcu,

Miami, "Fla., m .May, liXXi.

A collection of yams, as follows:

18652. DioscoKEA thikii>.\.

.\V<//7) or Yampet (ex Jamaica).

18653. DicscoREA tkikida.

Mii]iiii!i Ultmco. Wliitc roots.

18654. DioMOHKA Till ri DA.

Mn/iiicii Colorado. Purple roots.

18655. DiOSCOKKA I'K.MAlMIVI.l.A (?).

( l^x Hawaii.

)
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18652 to 18661—C^oiitinucd.

18656. I'kiscokka i(iu,hii-i:ha.

(linidii. Large irregular-shaped axillary bulbils.

18657. DioscoREA alata ('.').

Bdrliddos Table (ex Jamaica).

18658. OlOSCOREA ALATA (?).

]\'liile Lisbon (ex .Jamaica).

18659. DlOSCOKEA ArlLEATA.

l,)ii-iii (ex Jamaica).

18660. DlOSCOKEA ACULEATA.

(lii-inea. Best yam in Porto Hico from cultural ptan(l[inint.

18661. DlOSCOKEA ACCLEATA (?).

Coni/o. Yellow root.

18662. Asparagus .sp.

From Peking, China. Received through Mr. F. X. Meyer, June 4, 1906.

"Berrv taken from a plant growing in the Temple of Heaven grounds in Peking,
September 2, 1 905. " ( Mei/er.

)

18663 and 18664.

From Darmstadt, tiermany. Received through Mr. t'onrad .\ppel, June4, 1906.

18663. PoA TRiviALis. Boug-h-stalked meadow grass.

18664. Medicago sativa. Alfalfa.

Provence.

18665. PiNUs iNSULARis. Benguet pine.

From Manila, P. 1. Presented bv Capt. George P. Ahem, Director of Forestry.

Received June 4, 1906.

Seed obtained from Benguet Province.

18666. HoRDEUM DiSTicHDM NUTANS. Barley.

From Briinn, .\ustria. Presented by Prof. J. Vanha. Received in March, 1906.

18667 to 18673.

From Cape Town, .South .\frica. Presented by the directcir ni the Cape Town
Publi( (jardens. Received June 2, 1906.

18667. .\nERiA cAFFRA. Kei-apple.

18668. .AscARAcis cRisPu.s.

18669. .\SPARAGIS SARME.NTOSUS.

18670. .\SI'ARAGCS spresgeri.

18671. Carissa ARDUiNA. Amatungulu.

18672. DiosMA cREXATA. Buchu.

18673. Oi'fXTiA sj). Prickly pear.

18674. ViciA SATIVA. Common vetch.

From Portland, Oreg. Received through the Portland Sctnl Company, June 7,

1906.
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18675 and 18676. Arachis hypogaea. Peanut.

From Muanza, (ierman East Africa. Presented by Prof. Dr. .\. Ziiiiuiennann,
Aniani. Received June 8, 1908.

18675. A variety witli red skin.

18676. A variety with brown skin.

18677. Medioaoo 8ATIV.\. Alfalfa.

From Traverse City, Mich. Receive<l through Mr. J. M. Westgate, June 11, 1906.

.Seeil gathered from two-vear-old plant on the farm of Mr. C. R. Dockerav, Traverse
City. Mich., June 1, 190.^.

"

18678. Medicago sativa. Alfalfa.

From Split Rock, X. Y. Received tlirough Prof. .V. ,*<. Hitchcock, June 11. 1906.

Seed gathered October 6. 1904.

18679 and 18680. Zea may.'^. Com.
From Magyar Ovar, Hungary. Presented by Prof. Kern llerrnaiin. through

Mr. Kdgar Brown. Received June 2, 1906.

Two varieties of Hint corn, as follows:

18679. Cimjualino. 18680. S,lir /riilier inn Alcindi.

"These two corns are varieties of tlie small early flint type which is now being
cultivated to a <'on!^iderable extent in Hungary. They are very small in size, the
ears alxiut 6 inches long, with the kernels about the size of our larger popcorns.
The grains are nearly free from starch, with a rather large endiryo. On account of
the small size of the stalks, this corn in planted close together, the rows being about
20 inches apart and the hills from 8 to 10 inches apart in the row. The average
yield is from 20 to 2.5 bushels (ler acre." (Jiroicii.)

18681 to 18683.

Ironi Tc licran, Persia. Presente<l bv Mr. John TvKr, I'nited States vice-coti.«ul-

i;.iieral. Ueieived June 1 and 1
1.' 1906.

18681. Papaver SO.MX1FEH1 m. Opium poppy.

18682. NiroTiANA taiiai i m. Tobacco.

18683. PisTA( lA VHHA. Pistache.

I'ctsian ' Pista' grown in the district of Pamghan, about 200 miles cast ni Tche-
...... Nuts from this place have the re|>utation of being tlic liest, purest, ami most
c|ualifi<'d to resist attacks ol parasites." ( Ti/lei.

)

ran

18684. Am>1{OI'<>(;(>n .sokcjihm. Milo.

From .Memi)his, Tex. Received thiough Mr. J. F. Krailley, Jime i;i, 190(i.

Eilrn l>mnj.

18685 to 18688.

From Honolulu, Hawaii. Pnwnted bv Hon. David Haughs, acting director
of Forestry. Received June II, 190(>.

"

18685. Haiiiinia TO.ME.VTOSA. St. Thomas tree.

18686. Casi:arin'a oi.aiha. Blue ironwood.

18687. Cahiahina stiikta. Australian ironwood.

18688. Sv.s(Ai(i'i« I Ai KiFoi.iA. Turpentine tree.

loil
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Quinoa.18689 to 18691. CIuknotodium i^uinoa.

From l,:i I'az, Hcilivia. Recuiveil through Scnor M. V. Balloviaii, Miiiistcri

Coloniar' y Agricultura, June 14, 190().

18689. Cimwion. 18691. Kdiiai/iia.

18690. Jtoi/iil.

(See Nos. 185.S6 ami 18r).S7.

)

18692. TKiFt)LiUM KEPENs. 'White clover.

From Lx)(li, Italy. Received througli I'rof. Carlo Besana, .June Hi, llMlti. lutro-

dvieed by Mr. Edgar Brown, of the Bureau of Plant Industry.

iMdIno.

18693 to 18698. Phoemx dactylifera. Date.

From M'Zab, in the Algerian Sahara. Received through Mr. Yahia ben Kas.-em,

.lune 16, 1906.

-Vccording to Mr. Yahia ben Kassem this lot includes tlie varieties Tazzizaoute and
lieid Kbdia. Fpon examination of the offshoots, however, Mr. Swingle found a

label, written in .\ral)io, upon each of the plants, which he succeeded in deciphering

as Timjooherl, which is described in his letter as follows:

Timjoolurt. A soft date from the M'Zab region of the Algerian Sahara; fruit of a

rich, red-brown color when ripe, IJ to IJ inches long, three-fourths to seven-eighths

inch wide; Hesh without fiber, very sweet, and of exceedingly good flavor, considered

by some to be superior to the Deglel nnor. It is a sticky date and its sirupy juice

exudes from the ripening fruit in such abundance as to drip from the tree. It will

require a process of curing to get rid of this sirup, but tliis variety is of such good

quality that it may, nevertheless, prove profitable in commercial culture, e.specially

in regions where the Iki/ld nuor can not mature. It may furnish a good second-cla'^s

date which can be sold in competition with the selected Oriental dates which now
reach our markets from Busra and Muscat.

18699 and 18700.

Frill]] Darmstadt, (Germany. Received through A. Le Ooq & Co., June 16, 1906.

18699. .Mklilotus alba. Sweet clover.

liokhan:.

18700. Vii lA viLLosA. Hairy vetch.

18701 to 18703.

Frou] Reading, Kn^land. Received through Sutton & Son.s, June 1."., 1906.

18701. Cha.mhe MARiTiMA. Sea kale.

18702. CvNAiiA s(OLYMi:s. Artichoke.

Purple (Uobe.

18703. Cynaha s(oly.mls. Artichoke.

SeleHed Lnnje (Ireea. .

18704. Chrysophyllum .sp.

From Piracicaba, Brazil. Presented by Dr. J. W. Hart, director of the Agricul-

tural College. Received June 7, 1906.

18705. Pantcum i.aevifoi.ilim.

Frou] Pretoria, Transvaal. Presenteil by Prof. .1. Burtt Davy, of the Transvaal

Department of Agriculture. Received June IS, 1906.
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18706. Amygdalus davidiana.

From Peking, China. Received thronirh Mr. F. N. Mever (No. l()7a), .Mav IS,

1906. ,

Seeds of the wild peach, scions of wliicli were sent under Xos. 126, 127, and 12(1

(S. P. I. Nos. 17729 to 17731); from the raountain.s near Fangsban.

18707. (Iltcixe hispida. Soy bean.

From China. Renumbered for convenience in recordiuf; diptrihiition, .Tunc 21,

1906.

\ dull reddi.-ih brown colored variety of soy l)eans, the actual .source of which is

in doubt.

18708 to 18725.

From San Jose, Costa Rica. Presented by Jlr. E. C. Rost, through Mr. I.,. C.
Corbett, horticulturist of the Bureau of Plant Industrv. Receiveil June 20,
1906.

A collection mostly of economic plants, with notes by Mr. E. C. Rost.

18708. (Undetermined.)

An evergreen vine with white, .«tar-sliapcd flowers.

18709. (llndetermineti.)

18710. C.\RICA PAPAYA.

18711. Ipomoea sp.

Seed of a wild variety.

18712. Ipomoea sp.

nine Gitmt.

18713. Canxa sp.

18714. (Undetermined.)

.V tree with leaves like the American mountain ash
somewhat resembling the locust. Should do

18715. Ano.na sp.

18716. COBAEA SCANDENS.

MlXl'NA sp.

(Undetermined )

Aroemone ME.vttANA. Mexican poppjT

(Undetermined )

Seed, in a fiat, round, spiny pod resembling a .-^ea urdiin
tree with yellow Howers.

18721. GossvpiCM sp.

A few seeds of everbearing, large, native tree cotton.

18722. SoLANii.M tiheiiomm.

Palm.

Papaw.

Morning-g-lory.

Moming'-g'lory.

Gavilana.

ha.s yellow flower.s

n the extreme south.

18717.

18718.

18719.

18720.

(iriiws on a tall

Cotton.

Potato.

Piirhyn,

18723. SoI.A.NlI.M TUHKHOSI M.

.\ potato intro(h]ced from Peru.

18724. SOLANIM TUBEHiislM.

.\ yellow-colored potato iiilroihiced fnim Pern.

18725. Sol.A.St'M TIBKIIOM M.

A ilark wine-coloieil potato introduced fioni Pe

100
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18726. DoiJCHOs lubia.

I'>oin Paris, France. lieceivcil tlirou(;h Mossrw. \'iliiioriii-An(lrieux & Co.,

.Iiiiu- 22, 1!«)il.

18727 to 18749.

Kri)m Baluuiia Islands, Uritish West Indios. Collected Viy Mr. P. .1. Wester
in April, llKli).

A collection of plants, seeds, and cuttings thought to be of value in the subtropical

region of Florida, either as economics or ornamentals, the proximity to the
Bahamas and nearly similar climatic conditions making it very probable that these
introductions will thrive well in the vicinity of Miami, where they have been
planted in the Subtropical Laboratory and Garden.
The accompanying notes are by Mr. Wester.

18727. Citrus ueciimana. Pomelo.

"Mr. Flagler is reported to have said that he ate better pomelos in the
Bahamas, from seedlingtrees, than any that he tasted in Florida. Upon inquiry
it was found that some of this fruit had been supplied by R. S. Johnstone,
circuit judge, Nassau, New Providence, Bahamas, who, on solicitation, pre-

sented me with budwoort from two seedling trees, the fruit of which he con-
sidered very superior. The fruit is said to be rather small, but very juicy

and sweet." (Lab. No. 460.)

18728. Citrus decumana. Pomelo.

" Fruit said to be of superior value. Budwoofl presented by .Judge K. S.

.Johnstone." (Lab. No. 461.)

18729. Persea gratissima. Avocado.

Joliiutotie. " Budwood secured through Judge R. S. Johnstone, who gave
the following description of the fruit: ' Pear-shaped, but rather broad at basal

end; skin smooth, thin; flesh yellow, almond-flavored; seed large; famous as

the best avocado in the Bahamas. Ripens in August and September.' "
( I^ab.

No. 462.

)

18730. Persea ghatissima. Avocado.

Liirgo. "Budwood presented by Mr. C. IL Matthews, from a large tree.

He described the fruit as follows: ' Egg-shaped; very large, 3^ to 4 pounds in

weight; skin green, very thin; flavor very good; seed small; ripens in August
and September.' " (Lab. No. 464.)

18731. Perska gratissima. Avocado.

Gmiil. "Buds secured from a tree in (irantown, .said by its colored owner
to bear extra early fruit of good quality. The young fruits were well ad-

vanced in si/.e for the season when the budwood was obtained, which .seemed

to substantiate the owner's assertion." (Lab. No. 46.'j.

)

18732. Hibiscus rosa-sinensis. Chinese hibiscus.

"Budwood secured from plants in the garden of Hotel ('olonial, N'as.-^au,

New Providence. Flowers distinct from any of the forms seen in Kloritla;

semidouble, very dark red with a purple tinge, making it a distinct acijuisi-

tion." (Lab. No. 467.)

18733. Vanilla sp.

"Plants collected on Soldiers road. New Providence. This vanilla grows
on land of a very rocky character with a scanty layer of soil. The vegetation

does not exceed 12 feet, and the average height of a shrub is 8 feet. It w'as

interesting to note that the foliage was very sparse, affording very little shade.
The growth of the vanilla was exceedingly stocky and strong. In appearance
the plant resembles the I', eijgerm in Florida, except that the bract-like leaves
of the latter are entirely absent in the Bahama species. The n<ides on the
latter species are also closer than those on the species from Florida." ( I^ab.

No. 470.

)
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18727 to 18749—Continued.
18734. FlCl-s BEXJAMI.VA.

"Used as a s^hade tree on the streets of Nassau, New Providence. Unques-
tionably one of the most noble and majestic oi shade trees, with dark ever-

green foliage, .\ppears to sUiml the dust and heat of the street better than
any tree I have seen. Cuttings presented by M. Clavel, head gardener. Hotel

Colonial, Nassau, New Providence." i Lab. No. 473.)

18735. (rndeteruiine<l.

)

"Native name 'Spanish Thyme.' .\ plant belonging to the family Scrophu-
lariaceae, with fleshy, succulent leaves used in the Bahamas for flavoring

soups. Cuttings secure<l in Grantown, New Providence." (Lab. No. 474.)

18736. .\xo.\.\. RETicrL.\T.*. Custard apple.

"BudwcMxl securetl from a tree in Oranfown, having very large fruit, 14S

inches in circumference. Fruit heart-shaped, yellow, netteil with crimson

veins, crimson on one side, making it exceedingly handsome ; tree said by
owner to be very prolific. Fruit of good quality " (Lab. No. 478.)

18737. .\nona MiRic.\TA. Soursop.

"Fiudwood secured from a prodigiously prolific tree. .\s fruit.s were not

mature, there was no opportunity to judge of the ijuality." ( Lab. No. 4S4.
)

18738. Ta.marindis ikdica. Tamarind.

" Budwood obtained from Judge li. S. Johnstone, Nassau, New Providence.

Pods with the aciii so reduceil as to make them relished when eaten direct

from the tree, which is unusual with this fruit." (Lab. No. 487.)

18739. .\i.thaea rosea. Hollyhock.

".\ striking and conspicuous ornamental in Nassau, where it has become
natiinilized." (Lab. No. 489.)

18740. Basella alba. Malabar nightshade.

"Native name 'Spinach.' A plant <«f running and climbing habit of exceeil-

ingly vigorous growth. The leaves have a very close resend)lance to spinach
in form, whose tenderness and succulency they ix)ssess, and are used as

spinach in the Bahamas. As the plants thrive well even during the summer
nionth.s, it is thought that they will prove a valuable acquisition to the vege-

table garden in south Florida during the summer months. S«>ed s>e<-ured in

tirantnwn. New Providence." (I.ab. No. 4510.)

18741. Catesbaea spinosa.

"Seed obtained from >L Clavel, head gardener. Hotel Colonial. Leaves
evergreen, thiik and leathery: branches armed with stout spines, making it a
valuable hedge plant; fiowei^s attractive, bell shaped, cream tnlnnMl." { Ijib.

No. 4!t2.
I

18742. /ea mays. Corn.

" Xatiif ;/f'/""' corn presented by Mr. W. >L Cunningham, curator. Botanic
Station, Nassau, New PrDvidence. This is a variety of corn collec-teti by Mr.
Cunningham, togi-ther with Nns. IH74.'{ to 18745, on the various islands where
the.-« varieties do quite well. South Florida has at present no variety suited

to its conditions, and as the climate here and in the Bahamas is very similar,

it is not improbable that some of thest' varieties may prove valuable intr.Kluc-

tions." (Lab. No. 49ft.)

18743. Zea mays. Corn.

(lovenior. "Presented bv Mr.W. M. (^uninngham. Native to llii' Kahaiiia

Island.-." (Ub. No. 49t>.)'

18744. Zka mays. Corn.

.Xiilin- iiliitf. "Native 111 the Hahamus. rri-sented bv Mr.W. M. Cnnning-
haiii." ( Ub. No. 497.)
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18727 to 18749—Contimiod.
18745. Zka mays. Corn.

Oticos yelluii: " Native tn tlic Bahaman. I'rosented by Mr. W. M. Cunning-
ham." (Lab. No. 425.

)

18746. DoLicHos lablah. Hyacinth bean.

"Native name Bonmm. A very vigorou-s climbing anrl trailiiif; jjlarit, foliage

reHenibling the cowpea, but far more vigorous. SteiiiH slightly tinged with
purple; seeds dark brown with velvety luster. Seed secured from jilant.s

growing in Grantown, New Providence." (Lab. No. 488.)

18747. DoLicHos LABLAB. Hyacinth bean.

"Native name Honaris. A leguminous plant with habits similar to No.
18746. The purple tinge of the stem is absent; flowers are creamy white;
seed white, and much relished by the natives in cooking. Seed secured from
plants growing in Grantown, New Providence." (Lab. No. 499.)

18748. Pharbitis sp. Moming'-g'lory.

"Seed collected from native plants in Nassau, New Providence. Plants
climbing, but seldom 4 feet in height; foliage tomentose; flowers pale blue,

about 2 inches in diameter, exceedingly ornamental and strikingly different

from species of Ipomoea."

18749. Reseda sp. Mignonette.

"Seed olitained from Mr. C. H. Matthew.", Nassau, New Providence. A
very handsome ornamental; leaves pinnatifid, of a silvery white tinge; stems
2 feet, bare, with a long spike of white fiowers. A perennial."

18750. SiNAPi.s ALBA. "White mustard.

From Moscow, Russia. Received through Immer & Son, June 2-"), 19(16.

Sareptu.

18751. Medicago sativa. Alfalfa.

From New York, N. Y. ReceiviMl through H. Nunge.sser ct Co., June 2."), 19()ti.

Tnrkealaii.

18752 to 18763.

From Singapore, Straits Settlements. Presented by Prof. H. N. Ridley, director
of the Botanic (iardens. Received .Tune 29, 1906.

18752. A.MORi'HOPFiALLis PRAiNii. 18758. Alocasia indica.

18753. AMORPnopHALiA's rex. 18759. Alocasia singaporensis.

18754. AMORPnoi'iiAi.M s sativi s. 18760. .\locasia macrorhiza.

18755. ALOCAstA Lowii. 18761. .\antiiosoma violaceum.

18756. Alocasia (irandis. 18762. Xanthosoma robitstum.

18757. Alocasia lo.nciloba. 18763. Typiionutm tribolatum.

18764. Asparagus >rrRiocLADus.

From Berea, Durban, Natal. Presented by J. Medley \Vood, director of tlie

Natal Botanic Gardens. Received June 30, 1906.

18765. Garcinia xanthociiymus.

From Honolulu, Hawaii. Presented bv .Mr. K. \V. Jordan, through :\Ir. (Jerrit

P. Wilder. Received July 2, 1906.
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18766 to 18770.

From Piracii-aba, Brazil. Presented by Dr. J. \V. Hart, director of the Agricul-

tural College. Received June 7, 190i8.

18766. ANoN.\sp.

Ariticu OT Cabeca de tiegro (negro head). "Segmented fruit, heart-shaped,

about 20 centimeters in diameter, sweet, aromatic, edible. Tree 15 meters,

spreading, grows on poor, sandy land on the open prairie." (Ilatl.) (No. 16.

)

18767. AxoNA sp.

Pruita (U Conde. "Similar to preceding, but the fruit is much superior. This

variety has been domesticated." (Hart.) (No. 17.

)

18768. .\R.\lC.\RI.\ HR.\SII.HX.\.

(No. 22.)

18769. PsiDiCM Gtw.i.w.t. Guava.

Ned. (No. 12.

)

18770. PsiDicM <ii-.\JAv.\. Guava.

While. (No. l.S.)

18771 and 18772.

Froui i^alisbiirv, Rlnxlesia, South .\frii-a. Received from Hon. E. Ross Town-
send, Secretiirv for Agriculture, through Mr. \V. A. Driver, Dinuba, Cal., June
30, 1906. (See Nos. 12810 and 12it.59, Inventorj- No. 11.)

18771. ( Undetermine<l.

)

Marula.

18772. (Undetermined.) Matundulaku.

18773. Carica papaya. Papaw.

From Manila, P. I. Presented by Mr. W. S. Lyon, imrticulturist, Hiircau of

.Agriculture. Re<'eived June 29, 1906.

18774 to 18785.

From Mexico. Rei-eived through .Mr. (i. Ondenlonk, July .'>, 19<16.

18774 to 18782. Phi'ni.s armem.\c.\. Apricot.

18774. Chtderdoid'K A'o. IS.

•• From place of C. Ramirez, Ijigos, Jalisco. Fruit yellow, light hlu.fh,

HWfct, freestone, circumference 4 inches."

18775. Oi,dfrdoid'« Xo. 19.

" From i>lac»>of Francisc"0 Gomez Oarcia, IjJgos, Jalisco. Fruit while,

4j inches m circumference."

18776. fhiderdoid'n Xo. SO.

" From place of Knri(jue Maupin, Aquascaliente.-'. Fruit yellow, light

blush, sweet, 5 inches in circumference."

18777. Onderdouk'i Ao. 21.

18778. Onderdonk', Xo. ~K'.

18779. Onderdonk'n Xo. S.i.

18780. fMderdonk'f Xo. 24.

"Nos. 1K777 to lK7S0are from Seilor Maupin's orchanl at Aiiuasi'ali-

entes. They arc all of the same general character, yellow with faint

Itlush, fruit from 4 to 5 inches in cin-umference."

1878 1 . (htdfrdouk't Xu. IS.

Xellif. (See No. 9844, Inventory No. 10.)

1878S. fhidrrdonk't Xo. It!.

Dortili. (See No. 9845, Inventory No. 10.)
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18774 to 18785 -Continued.

18783. A.MYODALU.s I'ERSK A. Peach.

I'rcjciirod by Mr. Oderdonk's son from Kl Cohrc Mountain, ncar< oiudalajara.

"A very lart;c, vflluw, cling.stone peach."

18784 and 18785. Malus malis.

18784.

Pa-mi. From phirc nf Mr. .1. IJ.

Inventory No. 10.

)

18785.

Procured hy Mr. ( )nderdonk's son from El Cobre Mountain. " Very
large, ricli llavnr, greenish color, yellowing slightly as it ripens. No
lietter apple in Mexico."

Apple.

<illiman, .'^altillo. (See No. 9014,

18786 to 18800.

Kroui La I'az, Bolivi:!. Presented by Seiior M.
Cdlonias y Agricult\ira. Received .July 6, 1906.

18786 to 18798. Solan'usi tuberosum.

Ball.ivian, .Mini.-terio de

Potato.

18786.
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18824 to 18826. Oryza sativa. Rice.

From Persia. Presented by Mr. John Tyler, fniteil States vice-consul-general.
Teheran, I'ersia. Received July 6, 190(5.

Three samples of unhulled rice from the region south of the Caspian Sea. These
samples of rice were given to Mr. Tyler by a friend whose official title is "The
Sepahdor" (Commander), who owns large areas where rice of the best sorts are
grown. The samples received are of three kinds and from three separate districts,

but no labels accompanied them to indicate which was which.

18824. Long slender grain, light hull.

18825. Long slender grain, light hull.

18826. Short flat grain, darker hull.

18827. Medicago sativa. Alfalfa.

From Chicago, 111. Received through the .\. Dickinson Company. July 9, 1906.

18828. Carica papaya. Fapaw.
From Columbia, Isle of Pines, West Indies. Pre.sented bv Dr. F. h. Ranisdell.
Received July 10, 1906.

18829 and 18830. .VNDKOrouoN soRdiiiM.

Frfim Clianning, Tex. Received thmugh Mr. .1. J. F.dgerton, July 13, 1006.

18829. Kafir corn.

Kkuk- 1hilled While.

18830. Mile.

Ihi„rj.

18831 to 18834. Cynara scolymus. Artichoke.

FroM] Milan, Italy. Received through Fratelli Ingegnoli, July Hi. liilli;.

18831. (irosso d'Jlalian. 18833. ."^enm .Spine ili \'enezia.

18832. \'ioletto di Proieiua. 18834. I'alia di Roma.

18835 to 18912. Ficls carica. rig.

From Niles, Cal. Receiveil through the California Nursery Company at the
Plant Introiluction Garden, Chico, Cal., in March, ISIOti.

Nos. 1883.5 to 18898, inclusive, are from the Cliiswic'k collection. .\ de.scription of
these varieties will l>e found in Bulletin No. 9, Division of Pomology, 1901.

18835.
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18922 and 18923.
From Kashgar, Eastern Turkeftan. Presented l)v Rev. P. .T. P. Hendriks.

Receiveil July 20, 1906.

18922. HoRDEUM vn.ii.^KE. Barley.

"A variety which is said to require only one month without frost, (irown
in tin- mountain regions near Kashgar, Eastern Turkestan." {Ilendrihg.)

18923. RiriNcs coMMfNis. Castor-oilplant.

i^eed of a medium-sized variety.

18924. Mangifera inuica. Mango.
From Miami, Fla. Receiveil through the i^ubtropii-al I.iitMiratorv and (iarden,

July 23, 1906.

Turpeiitinf. Seed for growing stocks uiM)n which to inarch standanl varietie.«.

18925. Anoxa chekimolia. Cherimoyer.

From Salta Province, .\rgentina. Presented l>v Mr. Ernest Xelson, of ."^haron,

Mass. Received July l.i, 19(K>.

18926 to 18940. Androi'ogon .sorghum. Sorghum.

From Cliillicothe, Tex. (Jrown in 190.5 at the (iovernment Farm, and distrib-

uted from same plai-e.

18926. Djougara halki. (irown from .\gr08t. No. 1579.

18927. Planter's Friend, (.irown from Agrost. No. 1604.

18928. Amber, (irown from Agrost. No. 1(J06.

18929. Amber. Grown from .\grost. No. 165S.

18930. Planter's Friend, (irown from Agrost. No. 1&59. '

18931. Amber. Grown from Agrost. No. 1747.

18932. Black-seeded. Grown from Agrost. No. 2114.

18933. Edra. Grown from S. P. I. No. 881.5.

18934. Ihhuijara Balcha. (irown from S. P. I. No. 9796.

18935. Dagdi Joimr. (irown from S. P. I. No. 9856.

18936. Djugara. Grown from S. P. 1. No. 10612.

18937. White. Grown from S. P. 1. No. 13317.

18938. Red. Grown from S. P. 1. No. 13318.

18939. Gare. Grown from S. P. 1. No. 14504.

18940. White of Reij linrell'i. (irown from S. P. I. No. 146.35.

18941. Latiiyrls SATivi.s. Bitter vetch.

From Clarinda, Iowa. Rpt-eivcHl through the A. A. Berrv Scc<l ('<)m|.anv, Julv
L'7, I!Hlti.

18942 to 19057.

From Mexico anil poulhweslern I'niled Stateg. Collected by Mr. Havid (irilhths,

of this Deparlment, and forwarded tn the Plant Introduction (ianJen, Chic.i,

Cal., durhig the f.unimer of 1905.

The numbers in parentheses are those of Mr. (iriftitli.x.

18942. OiTNTiA Hp. Tuna.

From Kl Paso, Tex. (H020.)

lU(t
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18942 to 19057—Continued.
18943. OiMNTiA sp.

Fruiu El Paso, Tex. (8021.)

18944. NOPALEA sp.

From San Mateo, Mexico. (8027.

)

18945. Opuntia sp.

Siqial cristilena. From Cardenas, Mexico.

18946 to 19057. Opcxtia sp.

'.)

Tuna.

Tuna.

18946. From Cardenas, Mexico. (8031.)

18947. From Cardena.s, Mexico. (8032.)

18948. From San I.uis Potosi, Mexico. ( K034.

)

18949. From San Luis Potosi, Mexico. (8035.

)

18950. Nopal Cuijo. From San Luis Potosi, Mexico. (8036
)

18951. Nopal ranchero. From San Luis Potosi, Mexico. (8037.)

18952. Nopal palmito. From San Luis Potosi, Mexico. (80.38.)

18953. From San Luis Potosi, Mexico. (8039.)

18954. Nopal cainueso. From San Luis Potosi, Mexico. (8040.)

18955. From San Luis Potosi, Mexico. (8041.)

18956. From San Luis Potosi, Mexico. (8042.)

18957. Nopal lapon. From San Luis Potosi, Mexico. (8043.)

18958. .Vopa/. ' From San Luis Potosi, Mexico. (8044.)

18959. Tunacaslillablanca. From San Luis Potosi, Mexico. (8045.)

18960. Nopal ckarol. From San Luis Potosi, Mexico. (8046.)

18961. From San Luis Potosi, Mexico. (8047.)

18962. From San Luis Potosi, Mexico. (8048.)

18963. Nopal jocoqiiitlo. From San Luis Potosi, Mexico. (8049.)

18964. From San Luis Potosi, Mexico. (8050.)

18965. From Alonzo, Mexico. (8053.)

18966. From Alonzo, Mexico. (8055.)

18967. From San Luis Potosi, Mexico. (8058.)

18968. Nopal jarrillo. From San Luis Potosi, Mexico.

18969. From San Luis Potosi, Mexico. (8062.)

18970. From San Luis Potosi, Mexico. (8063.

)

18971. From San Luis Potosi, Mexico. (8064.)

18972. Nopal cardan bianco. From Hepasote, Mexico.

18973. No/ial opalillo. From Hepasote, :Mexico. (8061

18974. Tuna amarilla hlanca. From Hepasote, Mexico.

18975. From Hepasote, Mexico. (8071.)

18976. From Hepasote, .Mexico. (8072.)

18977 .Vameya. From Hepasote, Mexico. (8073.)

18978. From Hepasote, Mexico. (8074.)

18979. Nopal San Juanero. From Hepasote, Mexico.

18980. Nopal loco. From Hepasote, Mexico. (8076.)

18981. From Hepasote, Mexico. (8077.)

(8061.)

(8067.)

8.)
.

(8069.

)

(8075.)

3517—No. 106—07 -8
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18942 to 19057
18982.

18983.

18984.

18985.

18986.

18987.

18988.

18989.

18990.

18991.

18992.

18993.

18994.

18995.

18996.

18997.

18998.

18999.

19000.

19001.

19002.

19003.

19004.

19005.

19006.

19007.

19008.

19009.

19010.

19011.

19012.

19013.

19014.

19015.

19016.

19017.

19018.

19019.

19020.

19021.

19022.

19023.

(8081.)

(8082.)

(8084.)

(8086.)

(8089.

—Continued.

Xopal bianco llso. From Hacienda Los Campos, ^lexico.

(8079.

)

Xopal durasnillo. From Aguascalientes, Mexico.

Xopal durvsnillo. From Aguascalientes, Mexico.

From Agiiasoalientes, Mexico. (8083.)

Xopal joiouoxlle. From Aguascalientes, Mexico.

Xopal joconoxtle. From Agiiascalicntcs, Mexico.

From Aguascalientes, Mexico. (8087.)

From Aguascalientes, Mexico. (8088.)

Xopal jo(ono.vllf. From Aguascalientes, Mexico.

From Aguascalientes, Mexico. (8090.)

From .\guascaliente8, Mexico. (809L)

Xopal tapon. From Aguascalientes, Mexico. (8092.)

SpitieleKs. From Aguascalientes, Mexico. (8094.)

From Aguascalientes, Mexico. (8101.)

From Encarnacion, Mexico. (8102.)

Xopal liso. From ICncarnacion, Jlexico.

From Los Sauses, Mexico. (8104.)

Xopal coloradii. From I^os Sauses, Mexico.

From Los Sauses, >!exico. (8106.)

From I.,os Sauses, ^Mexico. (8107.

)

From Los Sauses, Jlexico. (8108.)

Cancaruii. From Los Sauses, Mexico.

Duramillo. From Los Sauses, Mexico.

From Los Sauses, Mexico. (8111.)

From Dublan, Mexico. (8113.)

(8114.)

(8114a.)

(8115.)

(8119.)

(8121.)

(8125.)

(8J26.)

(8127.)

(8128.)

(8130.)

(8138.)

(8103.)

(8105.)

(8109.)

(8110.)

From Dulilaii, .Mexico.

From Dnl)l:iii, .Mexico.

From Dulilaii, Mexico.

From Dulilaii, Mexiio.

From PuMan, Mexico.

From (iua^lalajara, Mexico.

From (iuiidalajara, .Mexico.

From (iuailalajara, Mexico.

From Ciuailalajara, Mexico.

From Guadalajara, Mexico.

From Aguascalientes, Mexico.

XojKil caiiiuem. From Zacatecas, Mexico. (8140.)

Pachon. From Zacatecas, Mexico. (8141.)

Xir/Hit naniiijailo. From Zacatecas, Mexico. (8142.)

Xo/Mil ilnraniiillo. From (iutierrez, Mexico. (8143.)

From Zacaleciu-, Mexico. (8145.)

Xopal bliiiii II. From Zacatccas, Mexico. (8146.)
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18942 to 19057
19024.

19025

19026.

19027.

19028.

19029.

19030.

19031.

19032.

19033.

19034.

19035.

19036.

19037.

19038.

19039.

19040.

19041.

19042.

19043.

19044.

19045.

19046.

19047.

19048.

19049.

19050.

19051.

19052.

19053.

19054.

19055.

19056.

19057.

106

—Continued.

From Ziu-atecas, Mexico. (8147.)

From Zacateea.«, Mexico. (8148.)

From Zacateca.", Mexico. (8149.)

From Torreon, Mexico. (K151.)

From Torreon, Mexico. (81.52.)

From El Pa-so, Tex. (81.i3.

)

From Tucson, Ariz. (81.54.

»

From Celero Mountains, Ariz. (8157.)

From Santa Rita Mmintaias, Ariz. (8158.)

From Santa Rita Mountains, .Vriz. (81.59.)

From Santa Rita Mountains, .\riz. (8160.)

From Santa Rita Mountains, Ariz. (8161.)

From Santa Rita Mountains, Ariz. (8162.)

From Santa Rita Mountains, Ariz. (8163.)

From Santa Rita Mountains, Ariz. (8164.)

From Santa Rita Mountains, Ariz. (8165.)

From Santa Rita Mountains, .Vriz. (8166.)

From Santa Rita Mountains, Ariz. (8167.)

From Santa Rita Mountains, XrW,. (8168.)

From Santa Rita Mountains, Ariz. (8169.)

From .Santa Rita Mountains, .\riz. (8170.)

From Santa Rita Mountains, .\riz. (8171.)

From Santa Rita Mountains, Ariz. (8172.)

From San Antonio, Tex. (8174.)

From San Antonio, Te.\.

From San Antonio, Tex.

From JIexi(?o.

From Jlexico.

From Mexico.

From Mexico. (8076.

)

From San .\ntonio, Tex.

From T. S. Brandegee (Xo. 1), Skn Diego, Cal.

From T. S. Brandegee (No. 2), San Diego, t^al.

From T. S. Brandegee (No. i), San Diego, Cal.

(817.5.)

(8176.)

(8182.)





INDKX OF COMMON AND SCTENTTFTC NAMES.

Aberia caffrn, 1 86(17.

Aliroma augxistu, 1H475.

Ahnlil,jniinfe),mte, 17529, lS4r)().

Araria >']>., 1H549.

f<ir,irsi,ni<i, 18508.

Acer »p., 17897, 17898.

mono, 18578.

Aclinidia sp., 18285.

chinensis, 18535, 18584.

Actinorhiilis calnpparin, 17140.

Aeyilops macrochaeta, 17792.

macrura, 17794.

ovala, 17795.

.i(fnarrom, 17796.

IrUmHluIn, 17797.

triunrid/is, 17798.

Aesrnl.iis cldnenMs, 17736.

Allan- hchrquUki, 17715.

,»//././ malana, 17437, 17716, 18244,

'18638.

Ai/ropiiniti. (ii-titiini, 17799.
"

' rrlslahn,,, 17826.

ehimoi'li'x, 17827.

miirinihiiii, 17800.

wndruhde, 17699.

puiuirns, 16895.

re/«'».s 17824, 17828, 17829,

17831.

lenerum, 17489.

Aqmalsnllia, 16829 to 16832, 17837.

munui. 18413.

nfohiiifa-ii. 16828, 1796:'..

Alhizzia IM,ek, 18509.

Alfalfa, Arabian, 18627, 18628.

Jet, 18627, 18628.

(Mexico), 17163.

Provence, 18418, 18664.

(Spain), 17992.

Turkestan, 17281, 18247, 18391,

18425, 18751.

(Utah), 17449.

Sep also Mrilirar/o xiitira.

Almond. (I'.aliirliistan), 1.S238.

(Italy), 17106 to 17130.

Sei-iOao Amjiyilalvsciimmunix.

Alocasin grmutis, 18756.

indic'i. 17103, 18.383, 18384,18758.

loiiqihhii, 18757.

laii-ti, 187.55.

mi(norhi:a. 172.36, 18760.

!iitnf<ipor<>it(is, 1S7.59.

\l„l„fiini.i /„/,./, ,/.s/,(cAi/».s KiSOO.

priilenxis, 16849. 18414, 18484

ivnlriroxiis, 17063.

17101.

Amprlnpsis s]i

18-JSI), IS-JSl

Al)lili/dilli(xniih

Alsike. See Trijolium hyhriihim.

Althaea rosea, 18739.

Altm<ii<:-hh,n,s;.<, 18.569.

Aniatiiii,L.'iilii. See ('arism. anlaina.

Amuiiiiini niili'iiiiila, 16945.

Amorpliophallits campanula lui

18387.

prainil, 18752.

ret", 18753.

mlims, 18386, 18754.

17938, 17939,17940, 17942,

18284, 18292, 18293.

,„H(t(nis, 17106 to 171.30,18238,

nrfiono, 17729 tol7731, 18.59.5,

18706.

perxica, 16919, 17167, 17470,

17728, 17902, 17903,

18234, 18239, 18262,

18588 to 18594, 18783.

laevis, 18235.

Andropogonsp., 17182.

affinis, 17183.
^

auslralix, 1 8357.

honihyriniis, 17035.

colorans, 18165 to 18167.

cymbarhm, 18463.

halepensis, 16908.

'intermedins, 18.347.

pertiiKHK, 16907.

sericeus, 17184, 181.30, 18346.

sorghum, 16854 to 16861,

17475, 17490, 17513, 17524,

17535 to 17691, 17695,

17702, 17756, 17757, 17833,

17834, 17920 to 17923, 17984,

18160t()lS19S,18203,18309,

18326, 1834:'. to 18345,

is:;ss, |s:;s'i, 18411, 18501

t(i is.mi, is.-.is, 18610 to

isnn, IM.J.".. 1S626, 18633,

lt<6S4, 1S.S29, 18830, 18926

to 18940.

Ayionasp., 18715, 18766, 18767.

iher'niialia, 18925.

ninricaia. 18737.

ri'lU-nlaUt, 18736.

Anihisliria nliata, 18348.

A>,lhr\!<m.t xijlveslns, 169.52.

Anlhjillis rubieraria, 17076.

Aiitidesma liuiiiiis, 18393.

Apple (Mexico), 18784, 18785.

See also Mains mains.
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Apricot (China), 16917, 17152 to 17154,

17844, 17845, 18260, 18261,

18290.

(Mexico), 18774 to 18782.

See also Frunus urmeniaca.

Arachis hi/poga.n, 16940, 16941, 1()94:1,

16944, 17055 to 17057, 17530 to 17533.

17710 to 17712, 17960, 17988, 18295,

18296, 18311 to 18315, 18334 to 18337,

18523, 18524, 18675, 18676.

Araliii cordfita, 17235.

Arauniriu hntsiliana, 18768.

Arqeiiifme ine.rirana, 18719.

Ari»lohihi<i!"p., 17061, 17846.

Arrheualhenimareuacewn, 17801.

fciiMosuH), 17802.

elatiux, 16949, 18415, 18485.

Artemu'ia annua, 17950.

Artichoke Globe, or Paris, 16869.

(Italv), 18831 to 18834.

Larfii- Green, 18703.

Purple (ilube, 18702.

See also 0>/nara scnlifinus.

Aspfirnffus sp., 18662.

aculifoliii.% 17981. ]822.=i, 18464,

18465.

crifpu.1, 18668.

medeohides, 18466, 18467.

jniiriortadni', 18764.

sarinenloitiut, 1 8669.

KCnber, 18478.

xprengeri, 18670.

Aslraf)aiua gp., 18438.

faliulii.1, 16985, 17077.

Aslrrhl,! fh/woi'lex, 17037, 171.8.5, 17186.

I,prtu„ihi, 17036, 17187, 17KS8.

Iritlroideg, 17189, 17190.

Atnijxi hi'Uadonna, 16815.

Avena 'ir</entea. 17803.

atropurjiurea, 17804.

breii«, 16892.

decora, 16799.

Haiesceiiii, 16986.

'orinilidis, 17805.

piiheKci'ii-'', 16951.

mliia, 16863 to 1686.5, 17148, 174.50

to 18452, 174(>4, 17526,

17.527, 17694, 17700,17701,
17720. 18229, 18245, 18246.

difii'ii, 1<>893, 16894.

Avoca<i(), Grant, 18731.

.lolinstone, 18729.

Unio, 18730.

Mitchell, 18120.

Trapp, 16871.

Sec aluo Persea gratimma.

Haliainii Islands, seeils ami plaiiti^ from,
ls727tolH749.

liarlcv, HeardleK", 17.525.

(China). 18454, 184.58.

Ilaiina, 17147, 1866(5.

Ilaniiclu-n, 1K.540.

llnll-U'HH, 184.58

I'rinuis, 18541.

PriiiHesB, 18.542.

Tennessee Winter, ItWliJ, 171(H).

ino

Barley, (Turkestan), 18922.

See also Hordeiun spp.
Baselta alba, 18740.
Bauhinia kritffii, 17955.

tomentosa, 18685.

Bean, Adzuki. See Flianeolus anffidaria.

Broad, 17164, 17853, 18241, 18340,

18434.

Haricot (China), 178.58, 178;"i9.

Horse, 17,860, 18137, 18142, 18143.

Hyacinth. See Dolkhos lali-lah.

Knife. See Canamtia ennijormig.

Mung. See Pha.^eolus maj: and P.
radiatus.

, Newman, 17096.

Soy. See Soy bean.
See also Phaseolxis spp.

Beet, Sugar, 17509, 17968 to 17980, 18119,

18233, 18332.

See also Beta rulgaris.

Benincaxa rerifera, 17967.
Beta vulgaris,'lybm. 17968to 179,80, 18119,

18233, 18332.

Blackberry, Himalaya, 17473.

"Bonavis"" (Bahanias), 18746, 18747.

Borecole, improved branching, 17078.

Bouteloua curlipendula, 17051,

oligostachi/a, 1 7052.

Brachii/mdinm, japoiiictiiii, 18358, 18359.

pinnalum, 169,53, 17823.

»f/lmtictun, 16954,

/.VfMxiVtt sp., 18441, 18442, 18452.

chiiien,^iK, 17867.

oleracea, 17078, 17079, 17864 to

17869, 17895, 17953.

p(-t.mi, 17864, 1786.5, 17866,

17868, 17869. 179.53, 18606.

>(/;«(, 18401.

Brazil, seeds from, 18704, lS7(>ti to 18770,

18801.

Bromm sp., 16822.
hrarhystachys, 16896.

trertug, 18416.

imrmis, 16823 to 16825, 16955,

18491.

7nolli.t, 17064.

pannonicui, 16798.

pralennlg, 16826, 16987.

raremimua, 17065.

ruhen«, 16821.
Klerdis, 16897.
gi/lralicuii, 17066.

uiiiulold-n, 16827, 18;«10.

rernnliK, 16797,

Buchu. See Dlosma rreiiata.

Buckwheat. See Ftigopyrum cucidfnlum.

Bur clover. See Meaicago denliruUila.

Cabbage (China), 17864 to 17869, 1789.5,

179,53, 18606.

See also BroKnli-a spp.
(•ilallini Hp,, 16934.

rriilolifera, 16933.

iipprnhriiiiiana, ]63tM>.

oniala iiaiidi'ri<tna, 16935.

priiirepK, 16932.

rillala, 16937.
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Calla. Soe Rirlmrtliii spp.
Camphor. See ('inmiiDomitm enmphora.
Ciiniiviiliai>y>., 17957.

ensiformii, 18321, 18329.

Onitm sp., 1S424.

Ilacriih, 179U1.
indica, 18300.

irklifhrn, 18301.

Cannafns /(ilira, 17528, 18451, 18632.
CaimriuafaMifjintiini. 16S17, 16818.

Cui-ex Klrii.ojihi/ll.i, 174<ii;.

Curlni jtiipin/ii, 1S40II, 1S77:{, 18828.^
Carixsa aiduina, 1S53'.), 1.S671.

Carrot (China), 17754, 17870 to 17872.

See also Dnurus camtn.
Oisuki mimmoideK, 18361.
Ciintiini'iiiodSra, 17876, 17877, 17896,18341.
Castor nil plant, fiee RiciniiJt i-ommunin.
CiixuiiTuM ijlaxwa, 18686.

stricta, 18687.

Culalpa bungei, 16914, 17740,18267.
Caterpillars. See Scorpinnts .spp.

Caiinhaea xpinosa, 18741.

Catnip. See Kepeta catariu.

Celaxlriiit flngeUar-u, 17918.
pnniculatus, 17873, 17874.

"Celery," Silver King Harrlv, 18469.

CVftwsp., 17168, 17857.

Cenchrug australix, 17028.

Ophalariatnhiricii, 16900.

Cereu.% sp., 18500.

Ceropegiafwica, 16868.

Chaetochloaaurea, 17047, 17233.

glauca, 16904, 18375.

italica, 17899 to 17901, 18152
to 18155, 18.505, • 18621,
18622.

pachvslaclvia, 18376.

i'i>;rf<.s-, 18377.
gif/anlea, 18378.

Chamaecifparis hiwxoniana, 17990.

Cliavote. See Scchium ednle.

Chenopod'xim tiuinoa, 18236, 18237, 18536,

18537, 18689 to 18691;

•Cherry (China), 16918, 177.32, 17733,

18587.

Chestnut (China), 17876, 17877, 17896.

See al^iO ('a!<Uini<isaiiva.

Chillies, Japanese. See Capsicum fitxiir. i-

atum.
Chimonanlhuis fragrans, 18573.

China jute. See Ahutilon iinrentim:

Chlnrls acicularii', 17191.

diraricala, 18349.

truncat'i, 17039, 17193, 17l!i-..

18350.

ventricosa, 17040, 17192.

rirgnta, 17248.

Chrysophiilhtin sp., 18704.

cainito, 17093.

Chrynopiiyon giytlux, 17041, 1719.").

pamttora, 1S.351.

Cintmmomnm cmnphorn. 17Ill."i.

Citrange, Morton, 16872.

Citrulln.1 ridgarix, 18308.
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Citrus auraiitiiim, 17151, 17505 to 17.')07.

auxlidliixiia, 18550.

deriimnmi, 18440, 18727, 18728.

medii'i, 18439.

toTOxn, 18468.
tril'oliala X auraiUium, 16872.

C/nm,li.•<'f^^., 17959.
Clover. Minoru, 18461.

L'Kliiio, 18692.

See also Tiij'olium spp.
Cobaca sccniderix, 18716.

Cojleii (iraljica, 17713, 17714.

Coix hicryma-jobi, 18362.

Colocasia sp., 17985, 17987, 18.320.

aniiquorum, 17237 to 17244.
esciilenta, 171U2.

neo-guincensis, 16938.

Corrltorns sp., 18453.

capsularif, 18435.

Corn (Bahama.-), 1S742 to 18744.

(China), 17880, 17881.

Crosby sweet, 17516 to 17518.
Dent (Mexico), 18531 to 18.534.

Flint, 18426.

Giant Gourd, 17692.

Golden Malakhov, 18200, 18201.

(Hun^arv), 18679, 18680.

(Peru), lS.302.

Yellow Flint, 17523.

See also Ziu mays.
Coronilla scorpioides, 17068.

raria, 16956.

Corylussi)., 17169, 17890.

Costa Rica, seed from, 18708 to 18725.

Cotton. See Gossypiiun spp.
(/owpea, .\byssinian, 17492, 17493.

(Arkansas Experiment Station),

17409, 17421, 17429.

Barbati, 17380, 17382.

Bhadela, 17378, 17379.

black an<l white mottled, 17327.

X Blackeve, 17410.

Blackeve, 18472.

(White Giant), 17366.

Blackeyed Lady, 17420.

Brown Coffee, 17404.

eve, 17341.

Crowder, 17348,
17370, 17398.

Calico, 17413.

California Blackeve, 17338.

Chauli, 17376.

(China), 17849, 17855, 17856,
18617.

Chinese Browneve. 17329.

Red. 17328.

Whippoorwill. 173.30.

Choli, 17377, 17381.

Clav, 17340, 17351, 17358, 17383,

17391, 17395, 18519.

Coffee, 17414.

Conch, 17415.

Cream, 17ti93.

Delicious Lanre Lady, 17373.

Down's Early Ripener, 17331.
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Cowi^ea, Earlv Black, 17336, 17337, 17343.

Extra Earlv Blackeve, 17335.

X Black,
17417,
1741'4.

(Greece), 17333.

Greyeye, 17390.

HolsU'in, 1741.S.

(hybrid), 17384, 173S.-), 17:Wil,

17400.

Iron, 173G7, 17396, 17397, 17430,

17431, 17433 to 17436,

17697.

Mountain, 17423.

Jhunga, 17375.

La.lv, 17359.

Finger, 17388.

Large Blackeve, 17346, 17355,

17362.

Little Iron, 17419.

Michigan Favorite, 17402, 17406,

17432.

(Morioka, Japan), 17332.

iMi)unt Olive, 17426.

New Era, 17403, 17411, 18522.

OKI Man, 17354.

Pinkish-Tan, 17405.

Po\veir.4 Earlv Prolitic, 17:!!I2.

Ked Carolina, 17519.

Crowder, 17393, 1742S.

Mauve, 17369.

Kipper, 17350, 17361, 18520.

\V h i ppoorwi 11, 1 7374, 1 74 1 6.

Y.n..\v-Hull, 173ti.5.

Rico, Long Ladv, 17401.

Sixty-Dav, 17386, 17387.

Small W'liippiiorwill Crowder,
17371.

Southdown Jlottletl, 1 7339.

Speckle<l Java, 17412.

Sport, 17427.

Stcckler'.s Improved, 17405,

17407.

Tavlor, 17342, 17364, 1736S,

(uiiclas.siHi-d), 16812, 173:!4,

17.347, 17357, 17360.

Unknown, 17344, 17353, 173.56,

18473.

Warren's Extra Early, 17352.

Warren's Extra Early X Sugar
Crowder, 17422.

New Hybrid, 17."«45.

Wat,«.n's Hybrid; 17425.

Whip|>oorwill, 17349, 18.521.

X IjkIv, 17408.

Sa.ldl". ba<k,
1 7409.

White Crowder X Whippuor-
will, 17363.

Whittle, 17399.

Wight Black Crowder, 17372.

Yellow Sugar Crowder, 17394.

See also i'igrui tniffuiciilnln.

Crniiihe iiuiriliiiin, 18701.

Vr(ilaeffusn\>., 17170, 17472, 17751.

piumililidii, 17171, 17739, 17882,

17.S83.
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Crotalaria junreii, 18330.

Cucumber (Persia), 18307.

See also Ciiciimis satiiits.

Ourumix melo, 17478. 17480 to 17482, 17522,

18232, 18303 to 18306, 18462,

18507.

mlinix, 18307.

Cucurliita maxima, 18398, 18405, 18406.

melanosperiiiti, 18328, 18395.

pepo, 18121, 18.397.

Custard-apple. See Anoiui reticulata.

Ciiumopsis tilragoiwloha, 1S641 to 18661.

Cydotiia japoiiica, 179,54, 18601.

Ci/nara scolymus, 16869, 18702, 18703,

18831 to 18834.

Ci/piTus exvideiitus, 18390.

Cyiistts prolifenis aUnts, 16957.

scoparius, 17080.

Dactylis altaica, 17806.

glauceiseuK, 1 7807.

glomeraUi, 16850, 16958, 16988,

18492.

hispanica, 17808.

Danthonia ctirplioid,-.'', 17197, 17198.

nervosa, 17199, 17200.

peniciUata, 17201 to 17202,

17204 to 17207,

17209, 17210.

iUom, 17208.

semianniilaris, 1' 20.3. 17211,

17494.

D'liilinesp., 18572.

Date. Manakher, 17993.

Talilalt, 18630.

Tiinjoohert, 18693 to 18698.

.*^i>e also Phoeni.r ilacli/lifera.

Daitcus carula, 17754, 17870 to 17872.

Denmodium gardneri, 18363.

Dei/eu.via forstcri, 17196.

lHaiillius it<piarrosug, 17832.

Itiqitnlis ptirpn rea, 1 68 1 3.

Dl'oscnrea ariile((la, 18316, 18659 to 1S661.

alala, 18657, l.S65.'<.

bitWil'era, 18656.

pi-uli'iphi/lhi, 186.55.

trifida,
'

16,Sti(i. 18:!|7, 18318,
'18652 10 '86.54.

Diiisiiia iroialii, 18672.

/j;.H</.i/ro.i8p., 16870, 18.598, 18599.

kahi, 16910, 16912, 16913, 16921,

17172, 17704 to 17707, 18,596,

18597.

I<,ln.\ 1717.3, 17905 .to 17907,

18266.

rirgiiilana, 17145.

hiplaehnr ilnhiii, 17234.

fuKa, 17212, 17213, 18125.

'peaenrkii, 17214, 18126.

JhliihiiK atrnpiirpureiix, 17534.

hhlah, 17884, 17885, 18448, 18746,

18747.

lahia, 18726.

Krhiuarea lieliaiitlii, 18423.

Eggplant. See Sulauutii miliniiinia.

Einkcirii S...^ 'Irilirnm „i„iii,C(irrnm.
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Elaearpiussx,., 17479, 17886, 18568.

hyb., 18199.

Eleusine aegyptima, 16906, 17215, 18124.

roracaiui, 17072 to 17075, 18.S64,

18512 to 18517, 18.557 to 18.5(in.

Elymiis virginlciis mhmuticux, 171.'J1.

Emnier. See Triticum dxcoocwn.
Erafjrostissp., 17216.

ubi/sKinica, 17094, 17095.

broiniei, 17217, 18352.

ferruginea, 18.'W5.

leptustachi/n, 17218.

pilosa, 17'219, 1812:5.

Eriorhloa polystachya, 17220.

punctata, 18353.

rilloxa, 18366.

Erodlinn almiiithoides, 17758.

rheildiilhifolium, 1 7759.

rhelidonifolhnn, 17760.

cygnorum, 17245.

gruinvm, 16890, 17760a.

hymenodes, 17761.

malachoides, 16891.

maiiegcari, 17762.

pelarguitifollum, 17763.

gemeiioi'ii, 17764.

Irichomamfolium, 17765.

verbenaefolium, 17766.

Ervum lens, 17165.

Euchlaena mexicana, 16905.

Eugenia jmnlcifolia, 17956.

i?i/o)ii/TO«.?Bp.." 18278, 18286, 18.567.

japonicux, 18566.

Eutrema waxahi, 18333.

Fagopyrum esculeniutii , 17863.

F'lisia horrida, 1 7965.

Fenugreek. See Trigonelln foenum-grne-
CU)II.

Feittuca arundinacea, 16989.

carpathica, 16801.

dumelorum, 169.59, 17081.

diiriuiutdd. 16990.

elalior, 16802, 16960, 16991, 17838,

18417.
hnlleri, 18483.

heterophi/lhi, 16961, 16992, 17082.

ovimi, 16962, 16993, 17083.

praleiii'i!', 16848, 16963, 16994,

17059, 18487.

pumila, 18490. '

rubra, 16964, 16995, 17084.

feyinlfolia, 16965, 16996, 17085.

violdrea, 18481.

Fipus benjamlnri , 18734.

carica, 18835 to 18912.

fucomoriis. 18408.

Fig, Ciiiswick collection, 18835 to 18898.

Foxglove, purple, i^ee Digitalis purpvren.
Fra.rimise[>., 16922.

Joiigifitspig, 17748.

oniiM, 18399.

Galega hiloba, 17767.

pergica, 17768. •

Garcinia maiK/dSlnua, 17146, 17514, 18479.

morelbi, 17141, 17995.

ja-iilhochynms, 18765.

lOG

Gavilana, 18714.

flleditsiaep., 17888, 17889, 18579.

(Uyceria nemoraliii, 16804.

(llyeiiie higpida, 17251 to 17280, 17-520,

178.52, 17857, 17861, 17862, 18227, 18258,
182.59, 184.59, 18460, 18619, 18707.

GoKtypiiimep., 18623, 18721.

Grape, (Afghanistan), 18407.

(China), 16927, 171.55 to 17161

17467, 17468, 177.55, 18602.

Kapadjulari, 17718, 17719.

Mu.stang. See Vitigmumoniana.
Valandova, 18392.

See also ]'itig app.
Grass, bluestem. See Andropogon spp.

blue grama. See Bcmtekmn oligox-

tachya.

brome. See Bromug spp.
Canadian blue. SeePuacompregga.
canary. See Phalarig canariengig.

cane. See Diplachne dubia.

cotton. See Panicuin leucophaeum.
creeping bent. See Agrostig glolon-

. ifera.

soft. See Holeus mollig.

downy oat. See Avena pubegcens.

early spring. See Eriockloa jioly-

gtachya.

English rye. See Lolium j>ere»>ie.

esparto. See Stipa tenociggima.

Italian rye. See Lolium italicitm.

Kentucky bluegrass. See Poapra-
lengig.

meadow foxtail. See Alopecurus
pralengig.

soft. See Holeus lanntus.

Mitchell. See Agtrebla pectinata.

Mulga. See Xeurachne mitchel-

liitna.

New Zealand meadow rice. See
Microlaena stipoides.

orchard. See Daetylig glomernta.

pappus. See Pappophonim com-
mune.

para. See Panicum molle.

perennial rye. See Lolium perenne.
reed canary. See Phalaris arundi-

nacea.

rescue. See Bromus unioloides.

Rhodes. See Chlorig rirgata.

rough-stalked meadow. See Pan
trivialis.

slender wheat. See Agropyron
lenerum.

smooth brome. See Bromug iner-

mis.

star, umbrella, or windmill. See
Chloris spp.

sugar. See Pollinia fuha.
tall grama. See tiouleloua curti-

pendrda.
meadow oat. See Arrhenalhe-

rum, elatius.

Vandyke. See Paiiicum tiaridum.

velvet. See Holeus lanalux.

wallaby. See Danthonia semiannu-
larig.
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Gra.<s, wt'Cping Inve. See Kragruslis jii-

lomi.

Urouiul cherry (Turke.-'tan), 17477.

Guar. See Ciiamnimix lelraijonoloba.

Guava (Sao I'aulo), 18769," 18770.

See also I'sidiiim (/iitijom.

Giimnwhuiiis chliieiim, 18432, 18433.

Harjiiphijlltiiii caffrum, 18474.

Haw, hawthorn, or thorn. See rnitiu-

<jns spp.
Hclysarutii coronannin, UiS.32.

ohgcurum, 1849ti.

nihirictiiii, 1833'.>.

Helianlhiif annutis. 17925.

Hemp (Manchuria), 17528, 186:52.

See also Cdiiiiabis saliiu.

IJibixms luanihot, 18580.

rosa-sinensh, 18732.

si/riacit.i, 18.574, 18575.

Ilierorhloe honnlif, 17809.

IIulciin iiryfiihKS, 17810.

liinatus, 18367.

iiiotlig. 16966.

Ho]), Bohemian, 18471.

Senisi'h, 18299.

See also Humiiln.-) lupulun.

Ilordnim oeijlrerds, 16898.

dinlirlinm ere'cltiiii, 18541.

tiiilaiis, 17147, 18.540,

18542, 18666.

ndi/are, 16862, 17100, 17.525,

184.54, 18458, 18922.

ziwritoii, 16899.

Horse-radish, Jajjanese. Se<' lOilr-ma

iniKilh't,

IliiHiiikia jiursliUina, 18226.

y/'i;»»/«.isp., 17891.

hipiihts, 18299, 18471.

Indian tobacco. See iMbeVm iiiflaln.

liKligofent llndoria, 18368.

I/jomoea sy)., 178:55, 178:56.

iKihilas. 18297, I82tis, 1S4(I2.

18631.

hfliai'inum jifftinalum, 18:554.

.laiKin clover. See Lixfiedizu xlrinln.

Jn^mnium „mlilhriim, 18270.

.Inr/liw»h\\>., 17929.

m/»i, 17745 to 17747. 17943 ti

"17946, 18256, 182.57, 18263,

1860:5, 18604.

.lujulM'. See /izyjiliun milirii.

./»»<•/,« sp,, 1842!), 184:5(t.

.I,i,iii„rmfhiuemiii, 17893, 18577.

"Kaba," 18431.

Kalircorn, 1747.5, 17566 l<> 17.569, 17571,

17572, 18:544, 18829.

Kale, Ihou.-iand-lieailed, 17079.

Ki. kj:fi it.mtira, 17498.

Kiielrenlerid i>tininil<i((i, 17894, 1H"_'77.

I.iilhyrn» annuiu, 18147.

iirmUiiijetiiiiiii, 17769.

iirlirnliihtii, 18149.

i-liimenum, 18146.

Lathimis rruikshmihil, 17770.

qorgani, 17771.

'het'erophiitlns, 17497, 18158.

hinsutiix', 16998.

hiijuliux, 17772.

nvisoliii, 1777:5.

ochrus, 16882, 18148.

odoiiilii.'i, 17774.

piireiiiiicu.% 17775.

lUtuiiJifoliti.i, 17776.

mtinisi 17484, 18941.

I

siblhorjiii, 17777.

liiigitamis, 18145.

uiiilliiriiti, 18144.

Lemon (China), 18439'.

Leiix iiigricaiiK, 18150.

Lentil. See Errvin lens.

I^itpedeza buerqeri, 18369.

slriiilii, 18370.

Leristicuin afficiiiale, 18469.

LigiiKtiniin iimlellina, 18489.

Liliiim harrixii, 18538.

phllippineiise, 171:58, 18.324.

iMhelia iulhttu, 16814.

LoViuiii ilalinim, 16845 to 16847, 18000.

peiYiii,,; 16837 to 16844.

ImIus cuniicultilii'i jdpoiiiciiK, 18:571.

rilhstig, 17086.

Lucerne, sand. See Medutigo mediu.

See also Medlciigo unlini.

Luzida albidu, 16997.

Liirium sp., 18271, 18581.

I.ysichilnm ctiiidnrbatcnixi , 1 791)6.

yfavadiniiia ternlfolin, 18:582.

.l/.(/((s spp., 17741, 17887.

twdiiK, 17069, 1860O, 18784, 18785.

Mniigifirn indiin, 18924.

Maninta Lrgrljniil, 16931.

leurotifiird ki'rchtiriitnu, 169:59.

Marula, 18771.

Matundulakii, 18772.

.IWiVd./'. sp., 18608.

ajiicul(dii, 16873.

devil mloUii, 17778.

crhliiiix, 16874.

cbi/iiiis, 17779.

inierte.iiii, 17780.

/iiedia, 17087, 18470, 18802.

miirex, 16875.

orbiriiUirin, 1(W76, 17781.

siiliiu, 1716:5, 17281, 17449, 17471!,

17698, 17992, 18:591, 18418,

18425, 18(i27 to 18629, 186(H,

18677, 18678, 18751, 18827.

undelliilii, 16877, 17782.

lerebelliim, 1(5878.

Iribiil.iideK, 16879.

Iiibeii-uliilii, 1 7783.

Meliiit rdiatii, 16967.

eoendeii, 16968.

Meliliiliiiiidliii, 16969, 17491, 18699.

iiUliuilmii, I7(KMI.

iiiendeii. 17067.

Iriii-niilhii, 17784,

nffiilwiliH 17(HII.
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MelUol^M parvHlord, 17002.
Kff/eli'ilM, 17003.

xulriila 17004.

Melon, Ecua<Ior. See Ciinirhilfi mflano-
Kjieriiiii.

Mever, F. N., seeds aixl jilants secured
by, 16909 to H)ilL'7, 171.')2 to 171(i2,

. 17167 to 17181, 17466 to 17470, 1772.3 to

17755, 17842 to 179.54, 17959, 182.56 to

18293, 18429 to 18458, 18.561 to 18626,

18062, 18706.

Mlrrolani'i sli/x/ides, 17495.

Millet, .\u!-traliari. See Punu-um decom-
ponilum.

broora-corn. See Puniiiun luilia-

ceum.
Italian. See ('liaelorJihxi ilalica.

Pearl. See Peniiixehim xiiinilum.

See alt'o ('liaeluclilud spji. and
Panirinn spp.

Jlilo. See Sorghum.
Miaranthus rondenmlut:, 17962.

sinensix, 18372.

Morui alba, 16920, 16923, 18275, 18561

to 18.563.

MuctitM sp., 18717.

MuKa sapkntuiii, 18525 to 18.529.

Muskmelon. (Colombia), 18462.

(India), 18.507.

(Persia), 18.303 to 18306.

Winter, 17478, 17480 to

17482, 17522, 18232.

See also Cucumis melo.

Miissaeiida frondosa, 1 7708.

Xelnmbo nuclfrrn itlha, 18446.

ros'ni, 18447.

ifepeta calaria, 16816.

Nepheliiun l(ii>p(tceiuii, 17515.

Neurachne mitrliellumd, 17221.

Xicotiana 8\>., 17927.

alala perxica, 17.501.

rrtstlcabraxllia, 17503, 17.504.

(exana, 17.502.

xanderae, 17246, 17247, 179,82,

17983.

tiiburitm, 17465, 17928, 18682.

frutirom, 17499, 17500.

tomeiilosa, 17989.

Nopal. See Opuntia gp.
Xripaha sp., 18944.

I )ak. Truffle. See QtterrKs lies and (J. pu-
bescen.1.

See also (Jnercua spp.

Oat, Appier Rustproof, 17450, 17452,

17464, 17700, 18229.

Burt, 16865, 17451, 17701, 18230.

Kher&on, 17148.

Sixtv-Day, 16863, 17.527, 17694, 17720.

Snoma, 16864.

(Sweden), 18245, 18246.

Swedish Select, 17.526.

See also Atvnd mtiru.

Oca. See Oraliji tuberpsa.

106

Onolrrychm rapul-galli, 16881, 17785.

<TiM;-<i<dU, 16880, 17786.

o»i)briirli'», 18639, 18640.
*>?)««<('( sp., 18673, 18942, 18943, 18945 t..

19057.

Orange (.Mgiers), 17.507.

(China), 17151, 17.50.5, 17.506.

See also Citrus nurantiwu.
Oreodoxa Te(/iii, 1 7060.

Ornitliopus iiiitinis, 17709, 17839.

Oryza satira, 16807, 16980 to 16984, 1713.5

to 17137, 17144, 17914 to

17917, 18615, 18616, 18824
to 18826, 18915 to 18921.

Oxalig ortgieni, 16853.

tuberom, 18799, 18800.

Oxytropis campestris, 18493, 18495.

Paehyrhizm angulatus, 17958, 18331.

Palm (Philippines), 17140.
Panindnriii americana, 16833.

Panicurn sp., 17249.

u'mchyrachus, 17222.

decompusitum, 17042, 17223,

18129, 18355.
diraricallsniniinii, 183.56.

fiiiidiim, 17224, 17225, 18127.

hurifo/ium, 17071, 18705.

leiiropliai'nm, 17226.

mHiacnnn, 17099, 18443, 18477,
18620.

molle, 16809.

prohttnm, 17043, 17227, 17228,

18128.

Iryphero)!, 16902.

Paparer somniferum, 16819, 16820, 18681.

PapaW'. See Carira sp.

Pappophorinn commune, 17231, 172.32.

nigricanx, 1 7721

.

Paspalum brerifolUuii, 17044.
dilaiiiliuii, 16903.
stillwiift'rum, 16970.

thuuherqii, 18373.

Passiflorai^p., 18428.
rjiKidraugidar'it: 17521.

tiiriei/atii, 17143.

rocemosn, 17142.

Pea, Blackeye Marrowfat, 1 7486.

blue Prussian, 17487.

(China), 184.55.

field. See Pimim arvenee.

garden. See Pisum satifum.

golden Vine, 17483.

grass, 17484.

wax-pod, 18157.

White Marrowfat, 17485.

Peach (Baluchistan), 18239.

(China), 16919, 17167, 17470, 17728,

1 7902, 1 7903, 1 8262. 1 8588 to 1 8,595.

(Mexico), 18783.

Quetta, 18234.

See also Aini/qdaliix pirnim.

Peanut (Bolivia), 17988.

(Brazil), 16941.

(Ceylon), 1829.5, 18296, 18311 to

18315.
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Peanut (East Africa), 17530 to 17533,

17960, 18675, 18676.

(Egypt), 16940.

(for foreign exchange), 18334 to

18337.

(India), 18523, 18524.

(Japan), 16943, 17710 to 17712.

(Java), 17055 to 17057.

(Spain), 16944.

See also Arachis hiipogaeu.

Pear (China), 16911, 16916,'l6924, 17177,

17178, 17723 to 17726.

ornamental (China), 17176, 17727.

Peltaltdra !<a</iHaefolia, 18325.

Penniaelum caudtiluin, 17811.

coniprfXKiim, 17045.

jafionii-nm, 18374.

lalifolhim, 17812.

Perilla oci/moUles, 17904, 18445.

Pergea gratissima, 16871, 18120, 18729 to

18731.

Persimmon (China), 16910, 16912, 16913,

16914, 16921, 17172,17173,
179a5 to 17907, 18266,

18596 to 18599.

common. See Dionpyras vir-

tjiidana.

Jai)anese. See Diospi/ros

hiki
Phara frigidu, 18494.

Phalar'ig antiidinacen, 16971, 17005.

caiiariaisis, 17104, 17488.

roendcsceng, 17813.

trigi/iin, 17814.

Pharhitix sp.', 18748.

Phuieolus sp., 17287, 17317, 17318,17.324.

(inyuldrix, 17315, 17316, 17319
to 17323, 17325, 17847, 17851,

186 IS.

Cdlciiralus, 17310 In 17314,

17850, 18444.

miu; 17305 to 17309, 18310.

radiidux, 17096, 17134, 1728:! to

17286, 17288 to 17304, 17326,

17515, 17696, 17722, 17848.

vulgaris, 17858, 17859.

Phlrum arenarium, 17815.

iisperum, 17816.

boehmeri, 17817.

iiitermedhiiii, 17818.

niichelii. 17819, 18486.

pamiii'girum, 17820.

prtileiwe, 16851, 16972, 17SL'l,

18548.

Iniiie, 17822.

Phoenix darti/lifera, 17iHt3, IWi.'M), ISIlii:! t..

18698.

Pht/galiii friitirliet), 17477.

PinuKtfp., 17753, 17910.

bitiigeamt, 17911,17912.
edu'lig, 18499
gfrardiiiiiii, 18404.

iiiiiiildriji, 18*>().5.

kornieiisiii, 18914.

Piplntheriim, virfgntiit, 1680.3.

Pii-tarhe. See PuUiciu irra.

lOG

Pistacia cithulica, 18635.
chitienxiis, 17734, 17735, 18272,

18273, 18605.
integerrima, 18637.

vera, 17250, 17474, 18636, 1,86,83.

Pimm sp., 18456.

arvense, 10884, 17483, 17485 to

17487, 18396.

datius, 16883.
jomardi, 17006.
mfinim, 16885, 18157, 1845.5.

FHttosporum tobini, 18564.

Plimkitjo p.ti/Uium, 17007.

Plum (China), 17913, 17914, 18585, 1S586.
Poa alpinu, 18482.

caeitpilofd, 17229.

chalrii, 16806.

comprefsa, 16973, 18419.

fertdig, 16974, 17088.

hyhrida, 16805.

memoralis, 16834, 17089.

geiiiperrircng, 1 7090.
praletisis, 16835, 16936.

sudetica, 16975.

triiialig, 17091, 18327, 1866.3.

Pollinia fulra, 17046, 17230.
Pomelo "(China), 18440.

See also Citrus decuinana.

Poppv. See Papaier gomnifenim.
Poimius sp., 16915, 16925," 16926, 17174,

17175, 17742, 17743, 18269, 18274.

Potato, aquatic. See SoUinitm ronimer-
soni.

(Bolivia), 18248 to 18255, 18786
to 18798.

(Costa Rica), 18722 to 18725.

See also Solonniii lidnToxinii.

Poterium doder<iiidruiii, 18480.

officiiade 18488.

Prickly pear. See Opuntia sp. ; also Nopii-

liii sp.

Prunm sp., 16918, 17732, 17733, 17913,

18585, 18586, 18587.
arinenmca, 16917, 17152 to 17154,

17844, 17845, 18260, 18261,

18290, 18774 to 18782.
arinm, 18242.

mah(deh, 18243.

Psidium giiiijaiit, 18769, 18770.
}'«iipliOinrpu.i telriigotiololiiig, 17717.
I'lirniriii lliiitdtfrgiiimi, 18228.

Pumpkin, Turk's Crown, 18121.

See also Viii-iirldlii /(f/w).

I'linicii granidiim, 18240.

/'i/nijisp., 17176, 17177. 17727.

rmnmunig, 17070.
siiiengig, 16911,16916, 169LM, 1717S,

1 7723 to 1 7726.

Queensland nut. See Maitidtimitilrniijuliti.

Qiirrriig sp., 17878.

rnxpidatti, 17510.

deiilnlu, 17842, 17879, 182(15.

ilex. 1692i).

pidnmnui, 16930.
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Kaflii^li (China), 17980 to 17937, 18437, SorKhiiir

18449.

See also liaphanux sntlntK.

Raj;!. .See Eleixxine c'/niainn.

Kaiiilmtan. See Xejj/ielhtm lappacewn.
Jiiij.Ii'iHun mlii-u.<!, 17930 to 17937, 18437,

18449.

Rnjiliidophora merriltii, 18530.

Ra-pherry, red (Philippines), 16808.

RefUoji. See Ar/roxtix alba.

Reliiiiiiitnla migulata, 17150.

Rewihi pp., 18749.

Rhumnuxi^Y., 1790S, 17909, 18582.

Rire (Kgypt), 1S915 to 18921.

Egyptian, 17144.

(India), 16980 t(i 169S4.

(Japan), 17135 tn 171.37.

(Persia), 18824 to 18826.

Upland, 16807, 17914 to 17917, 18615,

18616.

See also Cfryzn satiia.

Richarilia aiihiopica gigautea, 17443.

afrirana nunn compacta, 17441.

(tlho mamliit'i, 17445.

aunita, 17447.

childsiami, 17440.

ellioUiana, 17444.

fragrans, 17439.

'hastata, 17446.

praecox, 17442.

rhemanni, 17448.

Hicinw> communis, 17854, 18122, 18156,

18923.

A'«x«sp., 17469, 17984.

rugosa, 18576.

Ro.-e (China), 17469, 17948.

Riihux sp., 16808, 17473, 17744.

Rush. See Jnneug sp.

Haccharum citiarc, 17991.

o^'cHiorion, 18322. 18323, 18409,

18410.

Sainfoin. See Onobriichin imobrychix.

So/a- sp., 17179, 17737, 17738.

Sapindus tilUis, 18436, 18476.

Saphim gebifentm, 18624.

Scorjnurui muriaila, 16887.

.vtbvilhsa, 16889, 17788.

Kulraki, 16886.

rermiculata, 16888, 17789.

svWiium edule, 17133, 17282, 17511, 17996
]

to 17998, 18231.

>iiradella. See Omitlwpnti mUimts.

>,.^•.,)Hl(;y^ indicum, 17919, 18607.
|

.Sinapis albii, 18750.

Smi7a.r sp., 18570.

Solarium com mersoni, 170.53, 170.54, 17132.

jiimenii, 18342.

melongeim, 17062, 18543 to 18545.

tuberomm, 18248 to 18255, 18722
,

Soy 1«

to 18725, 18786 to 18798.

Sorghum, African, 17757. ,

Sumac Cane, 18411.

(.Vl'rican varietias), 16854 to

16861, 18160 to 18198.
1

Atiilier, 17543, 17833, nVM.
1S!)28, 18929, 18931.

Austrian ."-udar, 17.560.

(Bagdad), 17.524.

Black, 17.561.

Black-Hulled White Kafir,

17568, 17.569, 17572, 18829.

Black -Seeded, 17-541, 17542,
18932.

(China), 17.920 to 1792.3, 18610
to 18614, 18625, 18626.

Colman, 175.56.

Orange Cane, 17756.

Collier, 17557, 17.5.58.

(Curacao). 18501 to 18504.

Dadgi Jowar, 18935.

Dari, 18388, 18389.

Djougara balki, 18926.

Djugara, 18936.

Dshugara balcha, 189.34.

Durra, 17689.

Dwarf .\mh>er, 17544.

niilo,]7513, 18684,18830.
Early AmberCane,17695, 17702.

Eilra, 18933.

Folger's Early, 17.555.

Gare, 18939.
'

Giant milo, 17691.

Guinea corn, 18633.

(Indial, 17535 to 17.537, 18.326.

((Trown from Indian
sorghums), 17573 to

17687.

Jeru.salem corn, 18343.

Kaulien, 18518.

Orange. 17547 to 17.5.52.

(Persia), 18309.

Planter's Friend, 17538, 17539,

18927, 18930.

Red, 18938.

Kafir, 17566, 17-567, 18344.

Russian sugar, 175.59.

Sapling, 17688.

Shallu, 17690.

Simmon's Cane, 17490.

Sourle.ss, 17984.

S. saccharatum, 17540.

Sumac, 175.54.

Cane, 18203.

Texas (iooseneck, 17553.

Undendibulo, 17-545, 17-546.

White. 18937.

Hulled White Katir,

17571. .

niilo. 17570.

of Key Barellv, 18940.

Yellow milo," 17.562 to 17565,

18345.

See also Andropogon gorghiim.

1, black, 17251 to 17255, 18227,

18460.

brown, 17256 to 17259.

(China) 17852, 17857. 17861,

17862, 18258, 182.59,

green, 17260, 17261, 18459.
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Sov bean, greenish vellow, 17262 tol7267.

Hollvbrook Early, 17520.

(Siberia), 18227."

yellow, 17268 to 17280.

See also (iliichie hixpida.

"Spanish thyme" (Bahamas), 18735.

Sjiartium sroi>iirium, 17008.

"Spinach" (Bahamas), 18740.

Spinacia olerncea, 1 7924.

Spiraea sp., 18283, 18291.

Spodiopofloii cotulifer, 18379.

Sporobolus lindlfiji, 1 7048.

Squash. See Cacitrhitti ma.nma.
Slerailln j'oet'ida, 17139.

atipa eleginiliftfiina, 17049.

leiiacissima, 16976.

liickeri, 17050.

l^reptosoten am'ihilig magnijica, 17438.

Sulla. See Ileditmrum coronarium.
Sweet potato (Baluihistan), 18402.

(Jamaioa), 18297, 1829S.

See also Ipomoea butaUis.

Syurnrpia tauri/olia, 16867, 18688.

S;/H//i<n>»ia mnguinath, 16901.

Tallow tree. See Sijiiiim selii/'erum

.

Tam<,n,„lns hnlin,, 18738.

/'I »,</)•(.- S| p., 18268.

Taro. See Coliiraniu spp.

Teff. See Ermji-oslis ahiinninird.

Teosinte. See KnchUieim mexicami.
Thuin iirientalix, 17926.

Tiiiiotliv. See Plileiiiit prateiixi:

Tobacco (China), 17927, 17928.

(Italy), 1746.5.

.'^ee also Nkoliaiia tahnrnm.

"Treei>ea," 18427.

Trifolhiiufy., 18461.

atpiiiiim, 18498.

cnetpiUmiiit, 18497.

hyhridum, 18547.

incfirtiiitiitii, 16977 t<< 1697!',

17841, 17999, 18420.

mtdium, 18421.

prnlenge, 17.508, 17840, 18(H)1

to 18118, 18394, 18412, 18510,

18511, 18546, 18551 to 18556,
18913.

repinvi, 18692.

Trigotuila rornifidaln , 18151.

foeiium-i/riieriim, 1 8506.

7Vi*<7»Hi prateni'i', 16950.

Tritirutii tlicocruin, 17098.

durum, 17097, 17471.

turyidum, 17830.

lulgare, 17825, 179(7, 17994,

184.57.

Tuna. .See Opunlia sp.

Ti/phonium tnlulmluni, 1876;!.

I'llo. See Aratia rordala.

I'll J euro/xieuit, 17092.

r/w».vsp., 16909.

\%n,ill,i Hj>., 1873.1.

Vctrli, bitter. Se«' hillninm nalii im.

kiilnev. See Aidhijlti* luliieriiria.

Vetch, milk. See Astragalttg.

.See also ]'iria spp.
Viburnum odoratis^iiiium, 18583.
T'("<i<i sp., 16928, 18456.

agrigentina, 17009.
ambigua, 17010.

americana, 16811.

uinoena lunata, 18380.

atropurpurea, 18132.
bieniii.^, 17011.

calcarala, 17012, 18141, 1S803.

casmhica, 17013.

cordata, 17014, 18804.

cornigera, 17015, 18805.

cuspidata, 17016, 18806.

disperma, 17017, 18807.

faba, 17164, 17853, 178tiO, 18137,

18142, 1814.3, 18241, 18;M0, 18434.

ferrugiiua, 17018, 18808.

fulgens, 18202.

'gerardi, 17019, 18809.

glahre!<cens, 17496.

globosa, 17020, 18810.

'grandifiora, 17021, 17790, 18811.

'Itybrida, 17022, 18812.

lulea, 17023, 18136.

macrocarpa, 17024, 18813.

michauxii, 18814.

monanlhof, 18139, 18140.

muWttura, 17025.

iiarbonni'iigix, 18815.

nissoliami, 18131.

onobn/cl'ioidi-K, 17026, 18816.

orobux, 17791.

pannoiiicir, 17027, 18i;i5, 18817.

peregriiia, 17028, 18818.

picia, 17029, 18819.

I^etido-cracca, ^~0'iO, 18820.

salira, 18338, 18674.

marrnciirjia, 18138.

obovaUi, 18134.

fpuria, 17032, 18821.

Mriain, 17033, 18822.

ughalica, 17031, 17792.

tricolor, 17034. 18823.

uuijuga, 18381.

raria, 18133.

n7/<w«i, 18422, 187(K).

ghihritieim, 181.59.

yig}iii ungiiinihila, 16812, 17.327 to 17437,

17492, 17493, 17519, 17693, 17697, 17849,

17&55, 17856, 18472, 18473, 18519 to

18.522, 18617.

I'l^/'.rsp., 17941.

I'i7i> sp., 16927, 171.57 to 17161, 17467,

17468, 177.55, 18602.

munKOniiiuii, 17964.

rinifeia, 171.5.5, 171.56, 17718, 17719,

18.392, 18407.

Voaudzriu sublrrratiea, 16942, 170,58.

Walnut (China), 17745 to 17747, 17929,

17943 to 17946, 182.56, 18257,

18263, 1.8603, 18604.

See also .luglans spp.
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Watermelon (Persia), 18308.

Sec also Cilru/lug nilgarin.

Wheat. Se<^ TrilU-uin gpjt.

Wistaria chinaais, 17949.

Xanthoceras sorhifolla, \H2>i-i.

XnnthoKOinn s|>., KjSKI, 1IW4« to IWM.s,

17149. 174.i:5 to 17463,

1798ti, 1821)4 to 1 8224, 18319,

18634.

rohuslum, 18762.
^

Kcu/itllfolium, 17703.

riolaceui,), 1838.5, 18761.

X'lnlhoxiilum sp., 17181, 179.51.

bntigei, 17952.

Vain. Hee JJioscore'i si>i>.
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Yang taw. Sec Actiiiidia fhineiixir.

Yautia (Ceylon), 174.53 to 17461.

(Kaiuerun ), 16946 to 16948.

Linares, 17149.

"Oto," 16810.

(Philippine."), 18319.

(Porto Kico), 18204 to 18224.

White Tanier, 17987.

Yellow Tanier, 17986.

See also Xanthosoma s^iip.

Xeii «i«i/.o, 17516 to 17518, 17523, 17692,

17880; 17881, 18200, 18201, 18302, 18426,

18.531 to 18.534, 18679, 18680, 18742 to

18745.

y.izyphtis sal (III, 17752, 17892, 18565.
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LEHER OF TRAXSMITTAE.
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Washington, D. C, April 16. 1907.

Sir: I have the honor to transmit herewith and to recommend
for publication as Bidletin No. 107 of the series of this Bureau

till' accompanj'ing manuscript, entitled "American Root Drugs."

This paper was prepared by Miss Alice Henkel. Assistant in Drug-

Plant Investigations, and has been submitted by the Physiologist

in charge with a view to its j)ublication.

The fifty drugs de.scribed include all the " official
"" roots found

in this country, besides such " nonofficial " drugs as are most fre-

quently quoted in drug catalogues.

There is a steady demand for information concerning the medici-

nal plants of this country, and this bulletin on American root drugs

has been prepared as a first installment on the subject. It is intended

as a guide and reference book for farmei-s, drug collectors, drug-

gi.sts, students, and others who may be interested in one way or

another in the collection or study of our medicinal flora.

Respectfully. B. T. Galloway.

Chief of Bureau.

Hon. James ^^'lLsn^.

Sccrctarij of Agriculture.
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AMF.RICAX ROOT DRUGS.

INTBODUCTION.

More than half of the root drugs recognized in the Eighth Decen-

nial Revision of the United States Pharmacopoeia occur in this

country, some native and not growing elsewhere and others intro-

duced. All of the official root drugs found in the United States

have been included in this bulletin, as well as such native and intro-

duced ' nonofficial " roots (those not at present recognized in the

United States Pharmacopceia) as seemed to be most generally quoted

in the trade lists of the country, the total number of root drugs

described being 50. AVhile the most important root drugs thus

given are limited to 50, there ai"e included under each of these,

wherever required, brief descriptions of related species. It would

be impossible to include within the limits of this paper all of the

root drugs that are used in this country, but the aim has been to

give information concerning those which seem to be the most im-

portant commercially, according to the numerous drug lists that

have Ijeen consulted.

All of the root drugs herein mentioned occur in quantities sufficient

for commercial purposes, but the roots of many of the species that

also occur in other countries are nevertheless largely imported.

In speaking of '" root drugs " in this paper only those are

included of which the underground portion is found in commerce,

whether in the form of root, rootstock. bulb, or corm, excluding the

roots that are used solely for their bark or for their giuns or resins.

Except in the botanical descriptions, the term '' roots ' is gener-

ally used, regardless of the fact that the pai't under consideration

may be a rootstock, root, or bulb. In this the commercial practice

is followed, which makes no distinction as to the form of the under-

ground portion as classified by botanists, but catalogues them all

under the general term " roots."

The medicinal uses are referred to in only the briefest and most

general manner, for it is clearly not within the province of a publica-

tion of this character to go into details regarding these matters.

The statements made are based on the information contained in

various dispensatories and other works relating to materia medica.

The illustrations are for tlie most part made from a collection of

photographs taken from nature by C L. Lochman. A few have
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been taken from various publications, mention of which is made
under the illustrations in question.

THE COLLECTION OF ROOT DRUGS.

Generally speaking, the roots of annual plants shouhl be dug just

Ijefore flowering, and those of biennial or ])erennial plants late in

autumn or earlj^ in spring, the object being to collect them at a period

when there is a cessation of growth; for besides shrinking more ami
weighing less if collected during the growing season, they are also

deficient in medicinal |)roperties. Very frequently a drug is of

inferior quality simply because the collector has neglected to gather

it in the proper season.

It is unfortunate that so nuich confusion exists with regard to the

common names of American plants. The common name of a plant

in one locality may be the same as that of an entirely diiferent plant

in another locality, and on account of this confusion the collector is

not always sure of the identity of the plant he is collecting, nor the

drug dealer as to what he will receive, unless a sample is submitted to

him. If more care were exercised in this respect it would mean a

saving of time and money to both collector and dealer.

Another important matter that the collector sometimes overlooks

is the proper cleaning and drying of the roots. To insure a good

market for his crude drugs the collector should be certain nt)t only

that he has the right ])lant. but that it is collected at the proper season

of the year, and that he has a clean and thoroughly dried article.

After the roots have been dug they should l)e freed from dirt and

all foreign particles, such as stones and bits of other plants. If the

adiierent soil can not be removed by shaking the I'oots, they may. in

most instances, be washed in clean water, after which tliey should be

carefully dried. In some cases tiie I'oots are slicetl or split when green

in order to facilitate drying, and wherever this is necessary it will be

indicated under the de.scrijjtions of the ilitl'ei'ent plants.

For tlie ])urpose of drying, the roots should be spreatl out in thin

iayei's on racks or shelves, or on clean. well-\entilated barn floors or

lofts, exposed to light and air l)ut not direct sunlight, and turneil

occasionally each day until thoroughly iliy. 11' the roots are drieil

out of dooi's, they should be placed under shelter at night or upon

the api)i()ach of damp or rainy weather. Thoroughly dried roots

snap readily when bent, and it requires from three to six weeks to

cure roots, ilepending upon the weatiiei- conditions and the character

of the roots.

Hurlaj) or giuiiiy sacks, or diT, clean barrels may be used for pack-

ing the roots for shipment.
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The collector should always communicate with the dealers concern-

in<^ the dru<^s to be disposed of, sending them a representative sample,

l)lainly marked as to contents, with the name and address of the

sender, and stating how lai'ge a quantity can be furnished.

The pi'ices per pound mentioned in this bulletin will serve to give

the collector an idea as to what he may expect to receive from

dealers, hut, as with other connnodities, depending for their prices

upon supply and demand, fluctuations are likely to occur from year to

year. An increased demand or a shortage will send prices upward
and stimulate collection, which in turn may result in glutting the

nuirket, and a decline in prices naturally follows. It is possible,

therefore, to give only an approximate range of prices.

PLANTS FURNISHING ROOT DRUGS.

Under each plant will l)e found sj'nonyms and pharmacopoeial name,

if any, the common names, habitat, range, descriptions of the plant

and root, and information concerning collection, prices, and uses,

while in the case of goldenseal and ginseng the methods of culture

arc included.

MALE-I'ER.N.

(1) DriiitptrriH fVi.v-mnx (L. ) Schott ami ( L'
» Drijoptrrix iiiiirfiinalis (L. ) A.

(Jray.

)<l/noii!/ni.t.— (1) Aspidiiim fllij-iiiax S\v. (2) Aspidiiiiii iiiaiiiitinir S\v.

Pharmacopceial name.—Aspidiuni.

Other common names.— (1) Male sliielil-fern. sweet brake, knotty brake,

basket-fpni, bear's-i)aw root; (2) marginal-fruited shield-fern, evergreen \vno<i-

fern.

Habitat and ranf/e.—These ferns are found in rocky \voods, the male shield-

fern inhabiting tlie region from Canada westward to the Roi-ky Mountains and

.Vrizona. It is widely distriltuted also througli Europe, northern .Vsia. northern

Africa, and South America. The mavginal-fruited shield-fern (PI. I, fig. 1),

one of our most conuuon ferns, occurs from Canada southward to Alabama and

.Vrkansas.

Description of plaiitn.—Roth of these species are tall, handsome ferns, the

long, erect fronds, or leaves, arising from a chaffy, scaly lia.se, and consisting of

numeroiis crowded stemless leaflets, which are variously divided and notched,

'i'here is but little difference between these two species. The male shield-

fern is perhaps a trifle stouter, the leaves growing about S feet in length and

having a bright-green color, whereas the marginal-fruited shield-fern has lighter

green leaves, about 2i feet in lengtli. and is of more slender appearance. The

principal difference, however, is found in the arrangement of the " sori," or

" fruit dots." These are the very small, round, tawny dots that are found on

tile backs of fern leaves, and in the male shield-fern these will be found ar-

ranged in short rows near the midrib, while in the marginal-fruited shield-fern,

as this name indicates, the fruit dots are placed on the margins of the fronds.

Both plants are perennials and members of the fern family (Folypodiaceie).

107



12 AMERICAN ROOT DRUGS.

Description of the rootstock.—These ferns have stout ascending or erect

chaffy rootstalks, or rhizomes (PI. I, fig. 1) as they are technically known. As
taken from the ground the rootstock is from C to 12 inches in length and 1 to 2

inches thick, covered with closely overlapping, brown, slightly curved stipe

bases or leaf bases and soft, brown, chaffy scales. The inside of the rootstock

is pale green. As found in the stores, however, male-fern with the stipe bases

and roots i-emoved measures about :'. to i\ inches in length and aliout one-half to

1 inch in thickness, rough where the stipe bases iiave been removed, brown out-

side, pale green and rather spongy inside.

The stipe bases remain green for a very long period, and these small, claw-

shaped, furrowed portions, or " fingere " as they are called, form a large pro-

portion of the drug found on the American market and, in f.ict, are said to have

largely superseded the rootstock. Male-fern has a disagreeable odor, and the

taste is described as bitter-sweet, a.stringent, acrid, and nauseous.

Collection. priccK. and uses.—The best time for collecting male-fern root is

from July to September. The i-oot should be carefull.v cleaned, but not washed,

dried out of doors in the shade as quickly as possible, and shipped to druggists

at once. The United States I'harniacopa'ia directs that " the chaff, together

with the dead portions of the rhizome and stipes, should l«? removed, and only

such portions used as have retained their internal green color."

Great care is necessary in the preservation of this drug in order to prevent

it from deteriorating. If kept ttx> long, its activity will be impaired, and it is

said that it will retain its qualities nnich longer if it is not peeleil until retpiirtHl

for use. The unreliability sometimes attributetl to this drug can in most in-

stances be traced to the ]u-esencc of the rootstocks of other ferns with which

it is often adulterated, or it will be found to be due to improper storing or to

the length of time that it has been kept.

The prices paid for male-fern root range from "i to 10 cents a pound.

Male-fern, official in the United States I'liarmacopoeia. has been used since

the remotest times as a rcnuvly for worms, (irave results are sometlnics

caused by overdoses.

COUCH-GRASS.

Apropiiroii rrprn.'< ( I,. 1 Benuv.

St/nonym.—Triticum rcpcus L.

Phannacopreial name.—Triticum.

Other common names.—Dog-grass, quick-grass, quack -gras.s. quitch-grass,

quake-grass, scutch-grass, twitch-grass, witch-grass, wheat-grass, creeping wheat-

grass, devil's-grass, durfa-grass, Durfee-gniss. Dutch-grass, I'in's-grass,

Chandler's-grass.

Haliilat unil raniie.—Like many of onr weeds, nmch-grass was introduced

from Kurope, and is now one of the worst jiests the farmer has to contend with,

taking possession of cultivated gr(mnd and crowding out valuabU' croi)s. It

occurs most abundantly from Maine to Miirybind. westward to .Minnesota and

Missouri, and is spreading on farms on the l':iciHc slo|ie. but is rather sparingly

distributed In the .South.

Description of plant.—Couch-grass is rather coarse. 1 to ,'t fwt high, and

when in flower very much resembles rye or beardless wheat ( lig. 1). Several

roinid. smooth, hollow stems, thickened at the Joints, are |>roduce<l fixnn the

long. cree|ilng. Jointed rootstock. The stems bear ."i to 7 leavi-s from 3 to 12

inches long, rough on the n|i|ier surface and smooth beneath, while the long,

cleft leaf sheaths are smooth. The solitary terminal flowering heads or spikes
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are compressed, and i-onsist of two rows of spikelets ou a wavy and flattened

axis. These heads are produced from July to September. Couch-grass belongs

to the grass family (Poacea').

Uesfriptiiiii of inDtxtocl;.—The pale-yellow, smooth rootstock is long, tough,

and jointed, creeping along underneath the ground and pushing in everj' direc-

tion. As found in the stores, it consists of short, angular pieces, from one-

eighth to one-fourth of an inch long, of a shining straw color, and hollow. These

jiieces are odorless, but have a somewhat sweetish taste.

Collection, prices, iiiid uses.—Couch-grass, which is official in the T'nited States

I'harmacoixpia, should be collected

in spring, carefully cleaned, and the

rootlets removed. The rootstock (not

the rootlets) is then cut into short

pieces, about two-fifths of an inch

in length, for which purpose an

ordinary feed-cutting machine ma.v

be used, and thoroughly dried.

Couch-grass is usually destroyed

by plowing up and burning, for if

any of the joints are permitted to

remain in the soil new plants will

be produced. But, instead of burn-

ing, the rootstocks may be saved

and prepared for the drug market
in the manner above stated. The
prices range from 3 to 5 cents a

pound. At present couch-grass is

collected chiefly in Europe.

A fluid extract is prepared from

couch-grass, which is used In affec-

tions of the kidney and bladder.

\\ ILl) TtRXir.

Arisaenia IriphjiUuin ( L. i Torr.

f^ynonym.—Arum triphyUum L.

Other common iiamen.—.\ruiii.

three-leaved arum. Indian turnip,

jack-in-the-pulpit. wake-robin, wild

|iopper,dragon-turui|). brown dragon.

(levil's-ear. marsh-turnip, swamp-turnip, meadow-turniii. peiiper-turiiip. starch-

wort, bog-onion, pricst's-pintle. lords-and-ladies.

Habitat and range.—Wild turnip inhabits moist woods from Canada to

I'lorida and westward to Kansas and Minnesota.

Description of plant.—Early in April the quaint green and brownish purple

hooded flowers of the wild turuip may be sc»en in the shady depths of the

woods.

It is a perennial plant belonging to the arum family (Aracete). and reaches

a height of from 10 inches to 3 feet. The leaves, of which there are only one or

two, unfold with the flowers : they arc borne ou long, erect, sheathing stalks.
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aud i-ousist uf three smimth. uval leatiets: the latter are :! to •! inehes Ions, aud

froui li to tU inches wide, net veined, and with one vein runnius parallel with

the margins. The " flower " is curiously formed, somewhat like the calla lily,

lonsisting of what is known hotanically as a spathe. within which is inclosed the

spadix. The spathe is an oval, leaflike part, the lower iwrtion of which, in the

flower under consideration, is rolled together so as to form a tube, while the

upiK'r. iR)inted part is usuall.v bent forward, thus forming a flap or ht>od over

the tube-shaped part which contains the spadix. (Fig. '2.) In fact it is very

similar to the familiar flower of the calla lily of the gardens, except that,

instead of being white, the wild turnip is either all green or strii>ed with very

dark purple, sometimes seeming almost black, and in the calla lil.v the " flap " is

turned back, whereas in the wild turnip it is bent forward over the tube.

Inside of the spathe is the

si)adix. also green or jiurplP-

which is club shaped, roundetl

at the sununit. and narrowly

contracteil at the base, where it

is surrounded by either the male

or female flowers or lioth, in the

latter case (the most infre<iuent)

the male flowers being placed

below the female flowers. In

autumn the fruit riiiens In the

form of a bunch of bright scar-

let, shining berries. The entire

plant is acrid, but the root more

especially so.

Description of " root."—The

underground jtortion of this

plant is known botanically as a

" eomi," and is somewhat globu-

lar and sha|)ed like a turnip.

The lower part of the corni is

flat and wrinkled, while the up-

lier part is surroundtnl by coarse,

wavy r<x>tlets. The outside is

brownish gray and the inside

white and mealy. It has no

odor, but an intensely acrid,

burning taste, and to tho.<:e wIk y have Iteen induced in their school days to

taste of this root wild turnip will be f:iniiliar chiefly on a<-c<iunt of its neverto-be-

forgotten acrid, indeeil i-auslic, properties. The drie<l article of i-onuneri'e i-on-

sists of round, white slices, with brown edges, only slightly shrunken, and

breaking with a starchy fracture.

Collcclion. prirc.1. and «Ji/'x.—The l>artially dried conn is used in iiH-dicine.

It Is dug in sunnner. transversely sliced, and drle<I. When first dug It Is In-

tensely acrid, but drying and beat diminish the acridity. It loses its acridity

rapidly with age. Wild turnip brings from 7 to lt» cents a |K)und.

The corm of wild turnl|>. which was oUicIal in the Tnlted States riiarmu-

c-oixeia from 1820 to 1870, Is used as a stimulant, diuiiboretlc. ex|ieetorant, and

Irritant.
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.SKlINK.-<'ABHA(iK.

Sii(itli!i<iii(i fiictUlil i\,.) Riif.

Sl/IKtlliniix.^DnK'niitiiiiii fdclidniii L. : SiiiiililiK-iiiiiiix fmliilun Niitt.

Otiiir ((iiiiiiiiiii iiaiiicf!.—Dnu'outiuiM. skunkwcoHl. polecat-weed, swHiiip-

fal)liiiK<'. lueadow-cibbage. collanl. fetiil licllobofe. stinkJiig poke, pofkwpod.

Huliiliil unit nni<;r.—Swamps and other wet jilaees from Canada to Florida,

Iowa, and .Minnesota abound with (his ill-smellinj; herb.

Dcxcriiitidii iif plant.—Most of the <-onnnon names applied to this plant, as

well as the seientifie names, are indicative of the most striking characteristic

of this early spring visitor, namely, the rank, offensive, carrion odor that ema-
nates from it. Sknnk-cabbago is one of the very earliest of our spring tlowers,

appearing in February or March, but it is safe to say that it is not likel.\- to

suffer extermination at the hands of the enthusiastic gatherer of spring flowers.

In the latitude of Washington sknnk-calibage has lieen Icnown to he in flower in

December.

It is a curious plant, with its hood-shaped, purplish striped flowers appearing

before the leaves. It belongs to the arum family (Aracea>) and is a perennial.

The "flower" is in the form oif a thick, ovate, swollen spathe. about 3 to

inches in height, the toj) pointed and curved inward, spotted and strijied witli

purple and yellowish green. The spathe is not open like that of the wild turnip

or calla lily, to which family this plant also belongs, but the edges are rolled

inward, completely hiding the spadix. In this plant the spadix is not spike-

like, as in the wild turnip, but is generally somewhat globular, entirely covered

with the numerous, dull-purple flowers. (PI. I, fig. 2.) After the fruit has

ripened the spadix will be found t<i have grown considerably, the spathe mean-

time having decayed.

The leaves, which appear after the flower, are numerous and very large,

about 1 to 3 feet in length and about 1 foot in width : the.v are thin in texture,

but prominently nerved with fleshy nerves, and are borne on deeply channeled

stems.

Description of rootstock.—Skunk-cabbage has a thick, straight, reddish brown
rootstock, from 3 to .j inches long, and about 2 inches in diameter, and having

a whorl of crowded fleshy roots (PI. I, fig. 2) which penetrate the soil to con-

siderable depth. The dried article of commerce consists of either the entire

rootstock and roots, which are darli brown and wrinkled on the outside,

whitish and starch.v within, or of very much compressed, wrinkled, transverse

slices. When bruised, the root has the characteristic fetid odor of the plant

.•\nd possesses a sharp acrid taste, bcith nf which become less the longer the root

is kept.

Collection, priccf, and unes.—The rootstoelc of skunk-cabbage should be col-

lected early in si)ring, soon after the appearance of the flower, or after the

seeds have ripened. In August or September. It should be carefully dried,

either in Its entire state or deprived of the roots and cut Into transverse

slices. Skunk-cabbage loses its odor and acridity with age. and should there-

fore not be kejit longer than one season. The range of prices Is from 4 to 7

cents a pound.

Skunk-cabbage, ofllclal from 1820 to ISSO, Is used In affections of the respira-

tory organs, in nervous disorders, rheumatism, and dropsical complaints.
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SWEET- FLAG.

.icuiiix calamus h.

Pharmacopceial name.—Calamus.

Other common names.—Sweet caue. sweet grass, sweet myrtle, sweet rush,

sweet sedge, sweet segg. sweetroot. cinnamon-sedge, m.vrtle-llag. m.vrtle-grass.

myrtle-sedge, beewort.

Habitat and range.—This plant frequents wet and nuuld.v places and borders

of streams from Nova Scotia to Jlinuesota. southward to Florida and Texas,

also occurring in Europe and Asia. It is usuall.v partl.v iumiersed in water, and
is generally found in company with the cat-tail and other water-loving species

of flag.

Description of plant.—The swordlike leaves of the sweet-flag resemble those

of other flags so much that before the plant is in flower it is diflicult to recog-

nize simply by the appearance of its leaves. The leaves of the blue flag or
" poison-flag." as it has been called, are very similar to those of the sweet-flag,

and this resemblance often leads to cases of poisoning among children who
thus mistake one for the other. However, as the leaves of the sweet-flag are

fragrant, the odor will be a means of recognizing it. Of course when the sweet-

flag is in flower the identification of the plant is easy.

The sheathing leaves of this native jierennial, which lielongs to the arum
family (Aracejc). are from 2 to (i feet in height and about 1 inch in width;

they are sharp pointed and have a ridged midrib running their entire length.

The flowering head, iiroduced from tlie side of the stalk, consists of a flesh}-

spike sometimes 'M inches long and about one-half inch in thickness, closely

coveretl with very small greenish yellow flowers, which appear from May to

July. (PI. I, fig. 3.)

Description of rootstock.—The long, creeping rootstock of the sweet-flag is

thick and fleshy, somewhat spongy, and producing ninnerous rootlets. (I'l. I,

fig. .'{. ) The odor is very aromatic and agreeable, and the taste [lungent and

bitter. The dried article, as found in tlie stores, consists of entire or split

pieces of various lengths, from H to »i inches, light brown on the outside with

blackish sijots, sharply wrinkled lengthwise, the up|H>r surface marked obliquely

with dark leaf scars, and the lower surface showing many small circular .scars,

which, at first glance, give one the impression that the root is worm-eaten, but

whicli are the remains of rootlets that liavc been remove<I from the rootstock.

Inlcriially Ihc rootstock is whitish and of a spongy tcxtini'. Tlic ainniiitic odor

and pimgcnt. bitter taste arc retJiined in the dried arli<-le.

Collcclion, prices, and uses.—The United States I'harmacoixeia directs that

the tnipeeled rhizome, or rootstock, l)e used. It- Is collected either in early

spring or late in autumn. It is pulled or grubbed from the .soft earth, freed

from adiiering dirt, and the rootlets remov<'d. as these are not so aromatic and

more liitter. The rootstock is then carefully drieil. s(»iietiiii(-s by means of

moderate heat. Sweet-flag deteriorati's with age and is subject to the attacks

of worms. It loses about three-fourths of its weight in drying.

Some of the sweet-flag root found in commerce consists of handsome white

pieces. These usually come from <!ermany, and hnv<> bwu iKidcd before drying,

but they are not so strong and aromatic as the unpeeleil roots. I'npeeltHl sweet-

flag root brings from '.\ to •• cenis a poinid.

Sweet-flag Is emplo.ved as an aromatic sliniul;inl and tonic in feeble digestion.

The dried root Is frequeutly chewed lor the relief of dyspepsia.
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CHAMAELIRIUM, OK HELONIAS.

Chamaclirium, luteiim (L. ) A. Gray.

i^linonym.—Bdoiiins dioicfi I'lirsh.

Other comiiimi iiiiinrs.—Unicorn-root, false unicorn-root, blazingstar, drooping

starwort, starwort, clevil's-bit, unicorn's-horn.

In order to avoid the existing confusion of common names of tins i)lant, it is

most desirable to use the scientific names Chamaeliriuni or Helonias exclu-

sively. Chamaelirium is the most recent botanical designation and will be used

throughout this article, but the synonym Helonias is a name very frequently

employed l)y the drug trade. The plant with which it is so much confused,

Aletris farinosa, will also be designated throughout by its generic name, Aletris.

Habitat and ranije.—This native plant is found in open woods from Massa-

chusetts to Michigan, south to Florida and Arliansas.

Description of plant.—Chamaelirium and Aletris (Aletris farinosa) have long

been confused by drug collectors and others, owing undoubtedly to the trans-

position of .some of their similar common names, such as "starwort" and
' stargrass." The plants can scarcely be said to resemble each other, however,

except perhaps in their general habit of growth. (See PI. II, figs. 1 and 2.)

The male and female flowers of Chamaelirium are borne on separate plants.

and in this respect are entirely different from Aletris : neither do the flowers

resemble those of Aletris.

Chamaelirium is an erect, somewhat fleshy herb, perennial, and belongs to

the bunchflower family (ilelanthiacese). The male plant grows to a height

of from 1* to 2i feet, and the female plant is sometimes 4 feet tall and is also

more leafy.

The plants have both basal and stem leaves, whereas Aletris has only the

liasal leaves. The basal leaves of Chamaelirium are broad and blunt at the

top, narrowing toward the base into a long stem ; they are sometimes so much
broadened at th6 top that they may be characterized as spoon shaped, and are

from 2 to 8 inches long and from one-half to li inches wide. The stem leaves

are lance shaped and sharp i)ointed. on short stems or stemless. (PI. II, fig. t.)

The white starry flowers of Chamaelirium are produced from June to July,

those of the male plant being borne in nodding, 'gra'ceful. plumelilie spikes 3 to

9 inches long (PI. II, fig. 1) and those of the female plant in erect spilics.

The many-seeded capsule is oblong, opening by three valves at the apex.

Another species is now recognized, Chamaelirium obovale Small, which seems

to differ chiefly in having larger flowers and obovoid capsules.

Description of rootstock.—The rootstock of Chamaelirium does not in the

least resemble that of Aletris, with which it is so generally confused. It is from

one-half to 2 inches in length, generally curved upward at one end in the form

of a horn (whence the common name, "unicorn") and having the appearance

of having been bitten oft. (I'l. II, flg. 1.) It is of a dark-brown color, with

fine transverse wrinkles, rough, on the upper surface showing a f(>w stem scars,

and giving off from all sides numerous lirown filirous rootlets. The more recent

^rootlets have a soft outer covering, which in the older rootlets has worn away,

leaving the fine but tough and woody whitish center. The rootlets penetrate

to the central part of the rootstock. and this serves as a distinguishing character

from -Vletris, as a transverse section of Chamaelirium very plainly shows these

fibers extending some distance within the rootstock. Furthermoi'e, tlie root-

stock of Chamaelirium exhibits a number of small holes wherever these rootlets
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have broken off. giving it the ai>i>earance of having become "'wormy." It

is hard and horny within and has a peculiar odor and a very liitter. disagreeable

taste, whereas Aletris is not at all bitter.

Collection, prices, and uses.—Chauiaelirium should be collected in autuuin.

The prices paid to collectors may lie said to range from about 30 to 4') cents a

pound. In the fall of lOOt! a scarcity of this root was rejwrted. As alreadj-

indicated, Chamaelirium and Aletris are often gathered and mistaken for each

other by collectors, but. as will he seen from the prece<ling description, there is

really no excuse for such error.

From the confusion that has existed properties peculiar to the one plant have

also been attributed to the other, but it seems now generally agreed that

Chamaelirium is of use especially as a tonic in derangements of women.

AMERICAN HELLEBORE.

Vcratnim liride Ait.

I'hnnnacopaial name.—Veratruui.

Other common names.—True veratruui. green veratruui. .\merican veratruiii.

green hellelmre. swamp-hellebore, big hellelwre. false hellebore, bear-corn,

bugbane, bugwort, devil's-bite, earth-gall, Indian jxike, itchweed, tickleweed,

duckretter.

Habitat and range.—American hellebore is native iu rich wet woods, swamps,

and wet meadows, its range extending from Canada, Alaska, and Minnesota

south to Georgia.

De.senptinn of plant.—Karly in spring, usually in company with the skunk-

cabbage, the large, bright-green leaves of -•Vmerican hellebore make their

way through the soil, their straight, erect leaf spears forming a conspicuous

feature of the yet scanty spring vegetation. Later in the season a stout and

erect leafy stem is sent up, sometimes growing as tall as feet. It is solid and
round, pale green, ver.v leafy, and closel.v surrounded by the sheathing bases of

the leaves, unbranched except in the flowering head. The leaves are hairy,

prominently nerved, foldwl or iileate<l like a fan. They have no stems, but

their bases encircle or sheathe the main stalk, and are very large, esjiecially the

lower ones, which are from to 12 inches in length, from ."? to inches in width,

and broadly oval. As they approach the top of the plant the leaves become
narrower. The flowers, which appear from ilay to .Inly, are greenish yellow

and numerous, and are borne in rather o|ieii clusters. Ainerican hellebore be-

longs to the bunchflower family ( Melantliiacea") and is a iiereiinial.

This species is a ver.v near relative of the Kun>|)ean white hellebore (Vera-

trum album L.), and in fact has liy some been reganled as identical with It, or

at least a.s a variety of it. It is taller than V. album and lias nari-oxver leaves

and greener flowers. Both species are official in the tTnited States rhannaco-

poeia.

Description of root»tock.—The fresh rootstock of .Vmerican helleUire is ovoid

or obconlcal, upright, thick, and fleshy, the upiwr part of it arranged in layers,

the lower part of it more solid, and producing numerous whitish roots from all

sides. In the fresh state It has a rather strong, dlsagret>able odor. As found

In commerce, .\nierlcan hellebore rootstock Is sometimes entire, but more gen-

erally sllcoil, and is of a liglit-hrown or dark-brown color externally and inter-

nally yellowish white: the nwils. which are from 4 to S Inches long, have a

shriveled appearance, and are brown or yellowish. There Is no odor to the
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dried rootstock. but wlieii powdered it causes violent sneezing. The rootstock,

wliicli has a hitter and very acrid taste, is i)oisonous.

Cdllrctkiii. iiricrs, anil k.scs.—American helleliore should he duK in autumn
after the leaves have died, and washed and carefully dried, either in the whole

state or sliced in various ways. It deteriorates with age, and should therefore

not he liept longer than a year.

The adulterations sometimes met willi are the i-ootstodis of related jilants,

aud the sl^unk-cahbage is also occasionally found mixed with it. hut tlii-; is prob-

ably unintentionjil, as the two i)lants usually grow close together.

(Collectors of American liellehore

root receive from about ''> to in cents

a pound.

.\merican hellebore, olticial in the

I'nited States rharmacopceia. is an

acrid, narcotic i)nis(in. and has

emetii-. diaphoretic, and sedative

properties. ^i^-

\lrlrix jin-iiinsit I,.

<--f\l
(itlifi- ciiiiiiiiiiii mimes.—Stargrass.

hlazingstar. ujcaly starwort. star-

wort, unicorn-root, true unicorn-root,

iniicorn-iUant, unicorn's-horn, colic-

root, deviTs-bit, ague-grass, ague-

root, aloe-root, crow-corn, huslvwort.

A glauce at these common names
will show many tliat have been aji-

plied to other plants, especially to

< 'hamaelirium, with which Aletris is

so much confused. In order to guard

against this confusion as much as

possible, it is best not to use the com-

mon names of this plant at all, re-

ferring to it only liy its generic name.

Aletris.

Hahit and raiii/c.—.Vletris occurs in

dry. generally sandy soil, from Maine

to Minnesota, Florida, and Tennessee.

Des<-iii>tioii of plant.—As stated under Chamaeliriuui, this plant is often

confused with the former by collectors and others, although there seems to

be no good reason why this should be so. The plants do not resemble each

other e.xcept in habit of growth (see PI, II, figs. 1 and 2), and the trouble

undoubtedly arose from a confusion of the somewhat similar common names
of the plants, as, for instance, "stargrass" and "starwort."

Aletris may be at once distinguished by the grasslil;e leaves, which spread

out on the ground in the form of a star, and hy tlic slender spikes of rough,

mealy flowers.

This native perennial, belonging to the lily family (Llliaeeje'), is an erect,

slender herb, li to 3 feet tall, with basal leaves only. These leaves are

grasslike, from 2 to inches long, and have a .vellowish green or wlllow-
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green color. A.< already stated, they surround the base of the stem in the

form of a star. Instead of stem leaves, there are very small, leaflike bracts

placed at some distance apart on the stem. From May to .July the erect

flowering spike, from 4 to 12 inches long, is produced, bearing white, urn-

shaped flowers, sometimes tinged with yellow at the apex, and having a rough,

wrinkled and mealy appearance. (I'l. II. fig. 2.) The seed capsule is ovoid,

opening by three valves, and containing many s(>eds. When the flowers in

the spike are still in bud. there is a suggestion of resemblance to the female

spike of Chamaelirium with its fruit half formed.

Several other species are recognized l).v botanists, namely. Alctrin aiirra Walt..

.1. Iiitea Small, and -I. oborata Nash, but aside from the flowei-s. which in aiirea

and lutca are yellow, and slight variations in form, such as a more contracted

jierianth, the differences are not so pronounced that the plants would require a

detailed description here. They h.ivc undoubtedly been collectwl with Aletrix

fariiioxa for years, and are sulticiently like it to be readily recognized.

Oexvriiition of ruotstock.—Not only have the plants of Aletris and Chamae-
lirium been confused, but the rootstocks as well. There is, however, no re-

semblance between them.

Aletris has a horizontal rootstock from one-half to li inches in length, rough

and scaly, and almost completely hidden by the fibrous roots and reniaius of the

basal leaves. I'pon close examination the scars of former leaf stems may be

seen along the upi>er surface. The rootlets are from li to 10 inches in length,

those of recent growth whitish and covered with several layers of epidermis

which graduall.v peel off, and the older rootlets of the rootsto<-k showing this

epidermis already scaled off, leaving only the hard, brown, wood.v center. The
rootstock In conunerce almost invariably shows at one end a tuft of the remains

of the basal leaves, which do not lose their green color. It Is grayish lirown

outside, whitish within, and breaks with a nieal.v fracture. It has no odor, and

a starch.v taste, followed by some acridity, hut no hiltrnirss.

Collection, prices, and uses.—Aletris should be collected in autumn, and there

Is no reason why collectors should make the connnon mistake of confusing

Aletris with ("hamaellrlum. B.v comparing the description of Aletris with that

of Chamaelirluni. it will be seen that there is scarcely any resemblance.

Aletris ranges from .'iO to 40 i-ents a pound.

.\s Indii-ated under ('hamaellrlum. the medicinal properties have al.so been

considered the same In both plants, hut .\letrls is now regarded of value chiefly

In digestive troubles. .Vletris was ofticial in the Inlted States I'harmacoixeia

from 1820 to 1870.

UETHRotrr.

'rrilliiiin rrcctum L.

Other i-ommon names.—Trillium, red trilllum. purple trillium. ill-scented trll-

liuni. birthroot. birthwort. bathwort. bathflower. red wake-robin, purple walic-

robin. Ill-scente<l wake-robin, red-bciijamin. bumblebee-root, dalTjtlown-dilly,

dishcloth, Indian balm. Indian shamrock, nosebleed. s<iuawflower. scpiawrool.

wood-lily, true-love, orange-blossom. Many of Ihcse names arc .'iiiplii'd also to

other spe<-les of Trillium.

Ildliitat iiiitl raniic—Bethroot Is a native plant growing in rich soil in damp,

shady woods from Canada sonib to Tciuics.sec and .Missouri.

Dcxcriptitin of pliint.—This plant Is a |)erciuiial belonging to the llly-of-tbc-

valley family (ConvHllarlacea-). It Is a low growing plant, from about S l<i

1)> Inches In height, with u rather stout stem, having three leuves arranged In
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a whorl near the top. These leave.s are broadly ovate, almost circular In out-

line, shari) iioiiited at the ajiex and narrowed at the base, 3 to 7 inches long

and about a.s wide, and i)rai'tically stendess.

Not only the leaves of this plant, but the flowers and parts of the flowers

are arranged in threes, and this feature will serve tt> identify the plant.

(PI. I, fig. 4.) The solitary terminal flower of bethroot has three sepals and

three i)etals, both more or less lance shaped and spreading, the former greenish,

and the petals, which are 1} inches long and one-half inch wide, are sometimes

dark jmrple. i)ink, greenish, or white. The flower has an impleasaut odor. It

appears from April to .June and Is followed later in the season by an oval,

reddish berry.

Various other species of Trillium are used in medicine, possessing propsrties

similar to those of the species under consideration. These are also very similar

in appearance to Trillium civctum.

Description nf rout.—Bethroot (PI. I. fig. 4). as found in the stores, is short

and thick, of a light-lirown color externally, whitish or yellowish inside, some-

what globular or oblong in shape, and covered all around with numerous pale-

brown, shriveled rootlets. The top of the root generally shows a succession of

fine circles or rings, and usually boars the remains of stem bases.

The root has a slight odor, and is at first sweetish and astringent, followed by

a bitter and acrid taste. When chewed it causes a fl<iw of saliva.

Collection, prices, and u-tci.—Bethroot is generally collected toward the ilose

of sunnner. The price ranges from 7 to 10 cents a pound.

It was much esteemed as a remedy among the Indians and early settlers.

Its present use is that of an astringent, tonic, and alterative, and also that of

an expectorant.

WILD y.\M.

rtioxcorea villosa L.

Other eouniKin iinmes.—Dioscorea, colicroot, rheumatism-root, devil's-bones.

• Ildhitat (intt rinitie.—Wild yam grows in moist thickets, trailing over adjacent

shrubs and bushes, its range entending from Rhode Island to Jlinnesota, south

to Florida and Texas. It is most common in the central and southern iwrtions

of the United States.

Description of plant.—This native perennial vine is similar to and belongs

to the same famil.v as the well-known cinnamon vine of the gardens—namel.v.

the yam family (DioscoreaceiV). It attains a length of about 1.5 feet, the

stem smooth, the leaves heart shaped and - to inches long l)y 1 to 4 inches

wide.

The leaves, which are licirne on long, slender stems, are thin, green, and

smooth on the upper surface, paler and rather thickly hairy on the under sur-

face. The small greenish yellow flowers are produced from ,Tune to .Inly, the

male flowers borne in drooping clusters alx)ut .'i to (i inches long, and the female

flowers in drooping spikelike heads. The fruit, which is In the form of a dry,

membranous. :!-winged, yellowisli green capsule, ripens about September and

remains on the vine for some time during the winter. (PI. II. fig. 3.)

Growing farther south than the species above mentioned is a variety for

which the name i/labra has been suggested.

.\ccording to C. (J. Lloyd (King's American Dispensator.v. Vol. I, 1898),

there is a variety of /lio.sco/ro rillos-a the root of which first made its a|)i)ear-

ance among the true yam roots of connnerce. and wbii'li was so different in

form that it was rejected as an adulteration. The plant, however, from
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which the false root was derived was found upon investigation to be almost

identical wifh the true yam. except that the leaves were perfectly smooth, lack-

ing the hairiness on the under surface of the leaf which is characteristic of

the true wild .vam. The false variety also differs in its habit of growth, not

growing in dense chmips like the true wild yam. but generally isolated. The
root of the varietj-. however, is quite distinct from tliat of the true wild yam,

being much more knotty. Lloyd states fvirther that the hairiness or lack of

hairiness on the under side of the leaf is a certain indication as to the form

of the root.

Lloyd, recognizing the necessity of classifying these two yam roots of com-

merce, has designated the suiooth-leave<l variet.v as Dioxconu lillosa var,

1/1a hill.

Dexrriptio}! of rootxtockK.—The roofstock of the true wild yam (PI. 11, fig, 3)

runs horizontally underneath the surface of the ground. As found in commerce,

it consists of very hard pie<-es. (i inches and sometimes 2 feet in length, but

only about one-fourth or one-half of an inch in diameter, twisteil, covered with a

thin lirown bark, whitish within, and showing stem sears almost an inch apart

on the upper surface, small protulier.'inces on the sides, and numei'ous rather

wiry rootlets on the lower siu'face.

The false wild yam. on the other band, has a much heavier, rough, knotty

rootstock, with thick branches from 1 inch to 3 inches long, the upper surface

covered with crowded stem scars and the lower side furnisluHl with stout wiry

rootlets. Within it is similar to the true yam root.

Collection, iii'ices. and ii.ic.i.—The roots are generally collected in autumn,

and bring from 2* to 4 cents a pomid. Wild yam is said to possess expectorant

properties and to promote per.-^piration. and in large doses proving emetic. It

has been cmi)loyed in bilious colii-. and by the negroes in the South in the

treatment of muscular rheiniiatisin.

BLUE FLAG.

Iri.i rcrsicolor L.

Other common name.i.— Iris, tlag-lily. livci-lily. snake-lily, poison-tlag. water-

flag, American fleur-de-lis or Hower-de-luce.

Ilabilot anil range.—Hlue flag delights in wet, swamp.v localities, making its

home in marshes, thickets, and wet meadows from Newfoundland to Manitoba,

south to Florida and .\rkansas.

De.icription of itlaut.—The flowers of all of the' spe<'les belonging to tills

genus are similar, and are readily rei-ognized by their rather peculiar form, the

three outer .M'gments or parts reHexe<l or turned bark and the three inner seg-

ments standing erect.

Blue flag is about 2 to .'{ fiK-t In height, with an erect stem .sometimes branched

near the top. and sword-shapiMl leaves which are shorter than the stem, fmni

one-half to 1 iiK-li in width, showing a slight grayish " bloom." and sheathing

at the base. This plant is .i perennial U'longing to the Iris fandly ( Iridiu'en'),

and is a native of this country. ,Iinie is generally regarded as the month for

the flowering of the blue Hag. although it may be said to be in flower from May
to .July, (lependlng on the locality. The flowers are large and very handsome,

each stem bearing from two to six or more. They consist of six segments or

parts, the three outer (mes turned ba<'k and the threi> Inner <mes erei-l and

mui'h sm.'iller. ( I'l. II. flg. -I. i The flowers are usually purplish blue, tbi-

"claw." or narrow liase of the segments, varlegateil with yellow, gri-en. or

while and marked with purple veins.
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All of the species heloiiKing to this genus :ire more or less variegated in folor

;

hence the name " iris." meaning " rainliow," and the specific name " versicolor."

meaning "various colors." The name " i)oison-flag " has heen applied to it on

account of the jioisonous effect it has jiroduced in children, who, owing to the

close resemhiance of the plants before reaching the tlowering stage, sometimes

mist.-ike it for sweet-flag.

The seed capsule is olilong. about IJ inches long, and contains numerous

seeds.

Description of rootstoch:—I51ue flag has a thick, fleshy, horizontal rootstock,

hranched. and producing long fihrous roots. (PI. II. fig. 4.) It resembles

sweet-flag (Calamus), and has been mistaken for it. The sections of the root-

stock of blue flag, however, are flattened above and rounded below ; the scars

of the leaf slieaths are in the form of rings, whereas in sweet-flag the root-

stock is cylindrical and the scars left by the leaf sheaths are ob!i(iuely trans-

verse. Furthermore, there is a difference in the arrangement of the roots on

the rootstock, the sears left by the roots in blue flag being close together gen-

erally nearer the larger end, while in sweet-flag the disposition of the roots

along the rootstock is quite regular. Blue flag is grayish brown on the outsid"

when dried, and sweet-flag is light brown or fawn colored. Blue flag has no

well-marked odor, and the taste is acrid and nauseous, and in sweet-flag there

is a pleasant odor and bitter, pungent taste.

Collection, prices, and uses.—Blue flag is collected in autumn, and usually

brings from about 7 to 10 cents a pound. Great scarcity of blue flag root was
reported from the producing disti'icts in the autumn of 1906. ~It is an old

remed.v. the Indians esteeming it highly in stomach troubles, and it is said that

it was sometimes cultivated by them in near-by ponds on account of its medic-

inal value. It has also been used as a domestic remedy, and is regarded as

an alterative, diuretic, and purgative. It was oflieial in the United States

Pharmacopoeia of 180f).

l.\dy"s-slipper.

Ill Viipripediiim hirsiitiiin Mill, and (2) CiipriiieiUiim parriflorum Salisb.

Si/nonym.— (1) Cypripedium pube-icens Willd.

I'liurmacopwial name.—t'.vpripedium.

Other common names.— (1) Large yellow lady's-slipper. yellow lady's-slipper.

yellow moccasin-flower, ^'enus-shoe, Venus'-cup. yellow Indian-shoe. American
valerian, nerve-root, male nervine, yellow Noah"s-arU. yellows, monkey-flower,

umbil-root. yellow umbil : (2) small yellow lad.v"s-slipper.

Habitat and range.—Both of these native species frequent bogs and wet
places in deep shady woods and thickets. The large yellow lady's-slipper may
be found from Xova Scotia south to .\labama and west to Nebraska and Mis-

souri. The range for the small yellow lady's-slipi)er extends from Newfound-
land south along the mountains to Georgia, and west to Missouri. Washington,

and British Colvunbia.

Dexiription of plants.—The orchid family (Orchidacea-I, to which the lady's-

slippers belong, boasts of many beautiful, showy, and curious species, and the

lady's-slipper is no e.\ception. There are several other plants to which the

name lady's-slipi)er has been applied, but one glance at the peculiar structure of

the H(iwei's in the spe<'ies vuider consideration, as shown in tlie illustration

(1*1. Ill, fig. 1). will enable anyone to recognize them as so<m as seen.

The particular species of lady's-slipper under consideration in this article do

not differ very materially from each other. Both are perennials, growing from
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1 to about 2 feet iu height, with ratlier large leaves ami with yellow flowers

more or less marked witli purple, the main difference being that in hirxiitidii the

flovi'er is larger and pale yellow, while iu jjuiriflunim the flower is small, bright

yellow, and perhaps more prominently striped and spotted with purple. The
stem, leaves, and inside of corolla or lip are somewhat hairy iu the large yellow

lady"s-slipper, but not iu the small yellow lady's-slipper. These hairs are said

to be irritating to some people, in whom they cause an eruption of the skin.

The leaves of the lady"s-slipper vary in size from 2 to 6 inches in length

and from 1 to 3 inches in width, and are broadly oval or elliptic, sharp pointed.

with numerous parallel veins, and sheathing at the ba.se, somewhat hair.v in the

large lady"s-slipper. The solitary terminal flower, which appears from May to

June, is very showy and curiously formed, the lip being the most prominent

part. This lip looks like an inflated bag (1 to 2 inches long iu the large lad.v's-

slipper), pale yellow or bright .vellow in color, variously striped and blotched

with purple. The other i>arts of the flower are greenish or yellowish, with

purple stripes, and the petals are usuall.v twisted.

Description of rootstoi-h:—The rootstock is of horizontal growth, croobevl.

fleshy, and with numerous wavy, fibrous roots. (PI. III. tig. 1.) As found in

commerce, the rootstocks are from 1 to 4 inches in length, about an eighth of an

inch in thickness, dark brown, the upijer surface showing numerous round

cup-shaped scars, the remains of former annual stems, and the lower surface

thickly covered with wavy, wiry, and brittle roots, the latter l)reaking off

with a short, white fracture. The odor is rather heavy and disagreeable, and
the taste is described as sweetish, bitter, and somewhat pungent.

Collection, prices, and uses.—Both rootstock and roots are \ised, and tliesi>

should be collected iu autumn, freed from dirt, and carefully dried iu the shade.

These beautiful plants are becoming rare in many localities. Sometimes such

high-priced drugs as goldenseal and senega are found mi.xetl with the lady's-

slipper. but as these are more exjiensive than the lady"s-slipi)er. it is not likely

that they are included with fraudulent intent, and they can be readily distin-

guished. The prices paid to collectors of this root range from 32 to .'!."> cents

a pound.

The principal use of lady's-slipper. which is orticial in the United States

Pharniacopjpia. is as an antispasmodic and nerve tonic, and it has been used for

the same purposes as valerian.

(KA\V1,EY-K(HIT.

f'onillorhizii oilontorliiiii (Willd. t Nutt.

Other common name*.—Corallorhizn, crawley. coralroot. small coralroot,

sniall-flowere<l coralroot, late coralroot, dragon's-claw. rhickentoe, turkey-claw,

Icverroot.

Habitat and ranpc.— Uicli. shady woods having an abundance of leaf mold

produce tills curious little planl. It may be found in such situations from Maine

to Florida, westward to Michigan and Mis.souri.

Description of plant.—This peculiar native perennial, belonging to the onliid

Ijimily (Orchldaceip), Is unlike most other jilants. being leafless, and instead

of a green stem It has n purplish brown. sheathe<l scape, somewhat swollen or

bulbous at the base and bearing a I'luslered head of purplish flowers 2 to 4

Inches long. It docs not grow much taller than about a foot in lu'ight. (I'lg. 4.)

The flowers, (i to 2<i In a bc'id. .ippi'ar from .Inly to September, and con-

sist of lance-shaped sepals and p<'tals striped with purple and a broad, whitish,
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oval lip, generally marked with purple and narrowed al the base. Tlie seed

capsule is large, oblong, or .somewhat globular.

Description of rootstock.—The rootstock of this iilant is also curious, resem-

bling in its formation a piece of coral (fig. 4), on account of which it is known
b.v the name " coralroot." The other common names, such as chickeiitoo.

turke.v-claw, etc., all have reference to the form of the rootstock. As found in

i-ommerce. crawle.v-root consists of small. <lark-brown wrinkled piiKcs. Ilic larger

ones branched like coral. The taste at tirst is sweetish, becoming afterwards

slightly bitter. It has a peculiar (xlor when fresh, but when dry it is without

odor.

CoUection, prices, anil uses.—("rawley-root should be collected in Jul.v or

August, The price ranges from 20 to 50 cents a pound. Other species of

Corallorhiza are sometimes collected and are said to probably

possess similar projierties. This root is said to be very

effective for promoting i)erspiration, and it is also used as a ^3^
sedative and in fever.

C.\NAn.\ .SNAKEROOT.

Asariiin eaiiiKletise L.

Other conuiion names.—Asarum, wild ginger. Indian ginger,

Vermont snakeroot, heart-snakeroot, southern snakeroot, black

suakeroot, colfs-foot snakeroot, black snakeweed, broad-

leaved asarabacea, false colt's-foot, cafs-foot, colieroot.

Huhilut and range.—This inconspicuous little plant fre-

quents rich woods or rich soil along roadsides from Canada
south to North Carolina and Kansas.

Description of plant.—Canada snakeroot is a small, appar-

ently stemless perennial, not more than 6 to 12 inches in

height, and belongs to the birthwort family (Aristolo-

chiacese). It usually has but two leaves, which are borne

on slender, tinely hairy stems; they are kidney shaped or

heart shaped, thin, dark green above and paler green on the

lower surface, strongly veined, and from 4 to 7 inches broad.

The solitary bell-shaped flower is of an unassuming dull

brown or brownish purple, and this modest color, together

with its position on the plant, renders it so inconspicuous as

to escape the notice of the casual observer. It droops from

a short, slender stalk jiroduced between the two leaf stems

and is almost hidden under the two leaves, gi-owing so close to the ground that

it is sometimes buried beneath old leaves, and sometimes the soil must be

removed before the tlower can be seen. It is bell shaped, woolly, the inside

darker in color than the outside and of a satin.v textw'e. The fruit which

follows is in the form of a leathery (i-celled capsule. (PI. Ill, fig. 2.)

Description of rootstoclc.—Canada snakeroot has a creeping, .vellowish root-

. stock, slightly .ioiuted, with thin rootlets produced from .joints which occur

about every half inch or so. (PI. III. fig, 2.) In the drug trade the rootstock

is usually fo\nid in i)ieces a few inc'hes in length and about one-eighth of an

inch in diameter. These are fo\ir-angled. crooked, brownish and wrinkled on

the outside, whitish inside and showing a large central iiith. hard and brittle,

and breaking with a short fracture. The odor is fragrant and the taste spicy

107

4rm

^ic. 4.—Crawley-root

{Corallorhiza odon.

torhiza). AfterTor.

rey's Flora of New
York.



26 AMERIl'AX ROOT DRI'OS.

and aromatic, and has beeu sjiid to be intcniuMliatc lietweeu singor and ser-

jiontaria.

Collection, prices, uiid uses.—The aromatic root of Canada snakovoot is col-

U'c-tcd in autumn, and the price ranges from 10 to 1') cenis a pound. It was
reported as very scarce in the hitter part of the suuuner of l!K)l>. Canada snake-

root, whidi was official in tlie United States riiarmacopceia from 1820 to 1880, is

used as an aromatic, diaplioretic, and carminative.

SERPEXTARI.\.

(1» Aristiilochia seritciitiiria L. and (21 Aiistnhicliin rrliriilutii Nntt.

I'harmucopa'ial uame.—Serjjentaria.

Other common tiames,— (1) Virginia seriientnria, Virginia sn.dieroot, serpen-

tary, snakeweed, pelican-flower, snagrel. sangrel, sangree-rtxit : (2) 'I'exas ser-

pentaria, Texas snalceroot. Red Hiver snakeroot.

Habitat and ranye.—Virginia serpentaria is found in ridi woods from Con-

necticut to Michigan and southward, principally along the Alleghenies. and

Texas seri)entaria occurs in the Southwestei'n States, growing aloug river banks

from Arkansas to Louisiana.

Description of Mrginia .lerpcntaria.—About luidsumnier the queerl.v shapjMl

flowers of this native perennial are produced. They are very similar to th')se

of the better known " Dutehmau's-pi|)e," another species of this genu<. which

is ipiite e.xtensively grown as an ornamental vine for covering porches and

trellises. Virginia serpentaria and Texas scriM?ntaria both belong to the birth-

wort fannly ( AristolochiaceaO. The Virginia serpentaria is nearly erect, the

slender, wavy stem sparingly branched near the base, and usually growing to about

a foot in height, sometimes, however, even reaching :\ feet. The leaves are thin,

civate, ovate lance shaped or oblong lance shapwl, and usually heart shaped at

the base; they are about 2J inches long and about 1 or 11 inches in width. The
flowers are producetl from near the base of the plant, similar to its near relative,

the Canada snakeroot. They are solitary jiiid terminal, borne on slender, scaly

branches, dull brownish purple in color, and of a somewhat leathery texture:

the calyx tube is curiotisly bent or contorted in tlie shape of the letter S, The
fruit is a roundish (i-celled capsule, about half an inch in diameter, and on
ttiining numerous see<l.s. (IM. Ill, fig. S.)

Description of Tcras serpentaria.—This species has a very wavy stem, with

oval, heart-shaped, dasjiing leaves, which are rather thick and strongly reticu

lated or marked with a network nf veins; hiMi<-e the specilic name n li< iilaln.

The entire plant is hairy, with numerous long, coarse hairs. The small, densely

hairy purplish flowers are also jn-oduced from the base of the plant.

Description of roolstochs.—Serpentaria has a short i tstock with many
thin, branching, tibrons roots. ( I'l. 111. tig. :!. I In the dried state it is thin and

bent, the short remains of steins showing on the upper surlan- and the under

surface having nnnierous thin roots abotil I huhes In length, all of a dull

yellowish brown color. Internally white. It has a very agreeable aromatic otlor.

somewhat like camphor, and the taste is des<'rlbe<l as warm, bitterish, and
eamphoraceons.

The Texas serpentaria has a l.-irger nH.tslncU. with fewer roots less Inter-

laced than the X'irghila serpeidarla.

Collii-tion. /iritis, and iisis.—The roots of serpeidarla are collecteil In an-

luiiin. X'arions other roots are sometimes mixed with serpentaria, but as they are

mostly liigh-|)rice<l drugs, such as goldenseal, pinkroot. senega, and ginseng, their

presence lu a lot of serpeutarhi Is probably accidental, due Hhnply to proxludty
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of growth of these plants. .Vbscess-root (Polemoiiiiiiii reptans L. ) is another

root with which serpentaria is often adulterated. It is very simihir to ser-

pentaria, e.xeept that it is nearly white. The price of serpentaria range.s from

;i5 to 40 cents a i)ound.

Serpentaria is used for its stimulant, tonic, and diaphoretic; properties. Both

•species are otKcial in tlie I'uited States Pharmacoixi'ia.

YELLOW DOCK.

Rumex crispun L.

Other common iiamcx.—Rnniex, curled dock, narrow dock, sour flock. (Fip:. .">.

)

llahiltit (iiid raiific-—This troul>lesonie weed, introduced from Europe, is now
lound throughout the United States, occurring in cultivated as well as in waste

ground, among ruhbish heai)S. and along roadsides.

Fig. 5.—Yellow dock (Rumex criapua), first year's growth.

Description of plant.—Yellow dock is a perennial plant belonging to the

buckwheat family (Polygonaceie). and has a deep, spindle-shaped root, from

which arises an erect, angular, and furrowed stem, attaining a height of from 2

to 4 feet. The stem is branched near the top and leafy, bearing numerous long

dense clusters formed by drooping groups of inconspicuous green tlowers placed

in circles around the stem. 'I"he tlowers are produced from June to August, and

the fruits which follow are in the form of small triangular uuts, like the grain

of buckwheat, to which family the dock belongs. So long as the fruits are

green and iuunature they can scarcely be distinguished from the flowers, but

as they ripen the clusters take on a rusty-brown color. The leaves of the yellow

dock are l.-mce shajied, acute, with the margins strongly waved and crisped, the

lower long-stalked leaves being blunt or heart shaped at the base and from to

s inches in length, while those nearer the top are narrower and shorter, onl.v 3

to <> inches in length, short stemmed or steniless.

The broad-leaved dock (Hinm-.v olitusifoliiit L.). known also as bittei' dock,

conuuon dock, blunt-leaved dock, and butter-dock, is a very commou weed found
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in waste places from the Xew England States to Oregon and south to Florida

and Texas. It grows to about the same height as the yellow dock, to which it

Fki. t!,— Uroadlcavprt flork i/fumrj- ..f,/«»((i,/(i;» i. Ii.iif. fnililim »|.lk.-. iiiiil nml.

hears a close resenilihmce. dlfTerltig iiriiu'lpaliy hi Us more rohust haliK cil'

growth. The stem is .stouter tbiiu iu yellow dock, iitid the leaves, whh'h lik<-
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wise are wavy aloug the margin, are much broader and longer. The green

Howers appear from .Tune to August and are in ratlier long, open flusters, the

groups rather loose and far apart. (Fig. 0.)

Description of roots.—Yellow docli root is large and fleshy, usually from 8

to 12 Inches long, tapering or spindle shaped, with few or no rootlets. When
dry it is usually twisted and prominently wrinkled, the rather thieli, dark,

reddish brown bark marked with small s<.'ars. The inside of the root is whitisli

at first, becomiug yellowish. The fracture is short, but shows .some splintery

tittt'i's. The root, as it occurs in commerce, is either entire or occasionally split

lengthwise.

The darker colored root of the broad-leaved dock has ;i number of smaller

branches near the crown and more rootlets. (Fig. (i. ) Deck roots have but a

very faiut odor and a bitter, astringent taste.

Collection, prices, and uses.—The roots should be collecteil iu late summer or

autumn, after the fruiting tops have turned brown, then washed, either left

entire or split lengthwise Into halves or quarters, and carefully dried. Yellow

dock root ranges from 4 to cents a pound.

In the United States Pharmacopoeia of 1890 " the roots of liumea: crUipus and
of some other species of Rumex " were official, and both of the above-named

species are used, but the yellow dock (Rumex crispus) is the species most con-

monly employed in medicine. The docks are largely u.sed for purifying the

blood and In the treatment of skin diseases.

The young root leaves of both of the species mentioned are sometimes used

in spring as pot herbs.

POKEWEED.

Phi/toliiivd (Iccundra L."

Hynonym.—Phytolacca umericaiia L."

I'ltannacopwiul name.—Phytolacca.

Other common names.—Poke, pigeon-berry, garget, sroke. pocan, coakum.
Virginian poke, iukberry, red inkberry. .Vmerican niglitsli.-Kle. caucer-jalap.

redweed.

Habitat and runyr.—Pokeweed, a common, familiar, native weed, is found in

rich, moist soil along fence rows, fields, and uncultivated land from the New
England States to Minnesota south to Florida and Te.xas.

Description of plant.— In Europe, where pokeweed has become naturalized

from this country, it is regarded as an ornamental garden plant, and, indeed,

it Is very showy and attractive with its reddish purple stems, rich green foliage,

and clusters of vVhite flowers and dark-purple berries.

The stout, smooth stems, arising from a very large perennial root, attain .i

height of from 3 to feet, and are erect and branched, green at first, then red-

dish. If a piece of the stem is examined, the pith will be seen to lie divided

into disk-shaped parts with hollow spaces between them. The smooth leaves are

borne on shoi't stems and are about 5 Inches long and 2 to '.i inches wide, ovate

or ovate oblong, acute at the ajiex, and the margins entire. The long-stalked

clust(>rs of whitish flowers, whk'h appear from .Tuly to September, are from :! to

1 Inches in length, the flowers numerous and borne on red<lish stems. In idiout

two months the berries will have matured and assumed a rich dark-purple color.

" I'liiltdliiccii iiiiicricana L. liy right of priority should be accepted. Iml /'.

lUcandra I., is usi'd In conformity with the Pharmacopoeia.
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These smootb and sbiuiug purple berries are globular, flattened i'.t liotb ends,

and coutaiu black seeds embedded in a rich crimson juice. (Fig. 7. ) This plant

belongs to the ixjkeweed family (Phytolaccacese).

Fig. 7.—Pokeweed (PhutuUivcu ilicandra), dowering and fruiting branch.

Drscription of root.—Pokeweetl has a very thick, long, fleshy root, ctmioul in

shape and branched (tig. 8). very much resembling that of horseradish, and
imisoiious. In commerce it usually occurs in transverse or lengthwise slices,

the outside a ,vello\vish brown and finely wrinkled

lengthwise, and thickly encircled with lighter colored

ridges. It breaks with a fibrous fracture and is yel-

lowish gray within. The transverse slices show many
<-oncentric rings. There is a slight odor and the taste

is sweetish and acrid. The root when powdered causes

sneezing.

Collection, prtcen, and iifir.i.—The root of the [wke-

wtHHl. which is otficinl in the I'nited States rharnia-

copd'ia. is c(ilU><'te(l in the latter part of autumn, thor-

iiuglily cleaned, cut into transverse or lengthwise slitvs.

and carefully dried. It brings from 21 to 4 cents a

|H)und.

The root is use<l for its alterative pro|H>rtles ju

treating various diseases of the skin and blood, and in

certain cases in relieving pain and allaying inflamma-

tion. It aL-so acts uiwn the Itowels and causes vom-
iting.

The l)erries wlien fully niatured are also used In medicine.

The young and tender shoots of the iMikewi-*-*! are eaten In spring, like as-

paragus, but bad results may follow if they are not thoi-oughly cooked or if

I bey arc cut too close to the root,
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SOAPWOUT.

Saponaria officinalis 1,.

Oilier roiiiiiiiiii iKiiiicft.— Siii)()tiai'i;i. SiipoiiMry, coiiniion soapwort, bouncing-bet,

soa])iuut, biuiscwort, Koston pink, cliininoy-pinlc, crow-soap, hedge-jjink, old-

niaidV-pink. fullcr's-herb. lad.v-by-the-gatc. London-pride. latberwort. niock-

gilliflower, scourwort, sheepweed, s\veot-bett.v, wild sweet-william, woods-phlox,

world's-wonder.

Huhilat and range.—B.v one or another of its uian.v coumiou names this plant,

naturalized from Europe, is known almost ever.vwhere, occurring along roa<lsides

and in waste places.

DcKt-riptidn (if phiiit.—Soapwort is a rather pretty herbaceous perennial. 1 to

2 feet high, and belonging to the pink family (Silenacete). Its smooth, stout,

and erect stem is leafy and only sparingl.v branched, the leaves ovate. 2 to H

inches long, smooth, prominently ribbed, and pointed at the apex. The bright-

loolcing. crowded clusters of pinlv (or in shad.v localities whitish) flowers appear

from about June until far along in September. The five petals of the corolla

are furnished with long " claws."' or, in other words, the.v are narrowl.v length-

ened toward the base and inserted within the tubular and pale-green calyx.

The seed capsule is oblong and one-celled. (PI. IIL fig. 4.)

Description of root.—Soapwort spreads by means of its stolons, or under-

ground runners. But the roots, which are rather long, are the parts employed
in medicine. These are cylindrical, tapering toward the apex, more or less

branched, and wrinkled lengthwise. (PI. Ill, fig. 4.) The whitish wood is

covered with a brownish red, rather thick bark, and the root breaks with a

short, smooth fracture. It is at first sweetish, bitter, and mucilaginous, fol-

lowed by a persistently acrid taste, but it has no odor.

Collection, prices, and uses.—As already indicated, the roots, without the run-

ners, should be collected either in spring or autumn. With water they form a

lather, like soap, whence the common names soapwort. soaproot. latberwort. etc.,

are derived. The price ranges from 5 to 10 cents a pound. The roots are

employed in medicine for their tonic, alterative, and diaphoretic properties. The
leaves are also used.

GOLDENSEAL.

Hydrastis ranaden-ns L.

Pharmaroprrial name.—H.vdrastis.

Other einnnion iiinnes.—Yellowroot. .vellow puccoon. orange-root, .vellow In-

dian-paint, turmeric-root. Indian turmeric. Ohio curcuma, ground-raspberry, eye-

root, eye-balm, yellow-eye, jaundice-root. Indian-dye.

Habitat and range.—^This native forest plant occurs in patches in high, open

woods, and usually on hillsides or bluffs affording natural drainage, from

southern New York to Minnesota 'and western Ontario, south to Georgia and
Missouri.

Goldenseal is now becoming scarce throughout its range. Ohio. Indiana. Ken-

tucky, and West \"irginia have been the greatest goldeuseal-producing States.

Description of plant.—(ioldenseal is a perennial plant belonging to the same
family as the buttercup, namely, the crowfoot family (Uanunculacea^). It

has a thick yellow rootstock, which sends up an erect hairy stem about 1 foot

in height, surrounded at the base by 2 or .'! yellowish .scales. The yellow color

of the roots and scales extends up tlie stem so far as it is covered by soil, while

the portion of the stem above ground has a purplish color. The stem, which
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has only two leaves, seems to fork at the top. one branch bearing a large leaf

.Tnd the other a smaller one and a flower. A third leaf, which is much smaller

than the other two and stemless, is occasionally produced. The leaves are

palmately 5 to 9 lobed. the lobes broad, acute, sharply and unequally toothed

;

they are prominently veined on the lower surface, and at flowering time, when
they are very much wrinliled. they are only partially developed, but they con-

tinue to expand until they are from to 8 inches in diameter, becoming thinner

in texture and smoother. The upper leaf subtends or incloses the flower bud.

The greenish white

flower apiiears about

April or May. but it is

of short duration, last-

ing only five or six

days. It is less than

half an inch in diame-

ter and. instead of pet-

als, has three small

petal-like sepals, which

fall away as sinm as

the flower expands,

leaving only the nu-

merous stamens (as
many as -10 or .50). in

the center of wlii<-li

are about a dozen i)is-

tils. which finally dc-

veloji into a round.

Heshy, berry-like head

which ripens in July

or August. The fruit

when ripe turns a

bright red and resem-

bles a large raspberry,

whence the onnnion

n a m e " ground-rasp-

berrj- " is derived. It

i-ontains from 10 lo 20

small, black, shining,

hard seeds. (KIg. ".».)

Descripliim of i-oot-

xlork:—The fresh root-

stock of goldenseal,

which has a rank,

nauseating odor, is bright yellow. lx)th internally Jind cxlernally. with flbrous

yellow rootlets produced from the sides. It is from 11 to l!* inclu's In length,

from one-fourth to tlinH'-fourths i>f an inch in thickness, and coiit:iins a large

amount of yellow juice. (Fig. 10.)

In the drle<l state the rootstock Is crooked, knotty, and wrinkled, from 1 to

2 inches in length, .and from one-eighth to one-tliird of an inch in diameter. It

is of a dull-brown color on the outsiile and breaks with a clean, short, resinous

fracture, showing a lemon-yellow ciilor inside. After the rootstock has been

kept for some time It will become greenish yellow or brown Internally and
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its quality impaired. Tiie cup-liicc depressions or stem scars on tlie ujtper

surface of the rootstoclc resemble tlie imprint of a seal, whence the most popular

name of the plant, goldensi'al, is derived. The rootstock as found in commerce
is almost bare, tlio librons rootlets, which in drylns: iHHiime very wiry and
brittle. l)reakiiit; off readily and leaving only small protuberances.

The oilor of the dried rootstock. while not so pronounced as in the fresh

material, is i)eculiar, narcotic, and disasreeahle. The taste is exceeflingly

bitter, and when the rootstock is chewed there is ;i persistent acridity, which

causes an abundant flow of saliva.

Collection, prices, and uses.—The root should be collected in autunni after

the seeds have ripened, freed from soil, and carefully dried. After a dr.v season

goldenseal dies down soon after the fruit is mature, so that it often hap-

liens that by the end of September not a trace of the plant remains above

ground ; but if the season has been moist, the plant

sometimes jiersists to the beginning of winter. The
price of goldenseal ranges from .$1 to .$1..50 a pound.

(ioldenseal, which is official in the United States

Pharmacopoeia, is a useful drug in digestive disor-

ders and in certain catarrhal affections of the nni-

cous membranes, in the latter instance being admin-

istered both internally and locally.

Cultivation.—Once so abundant in certain parts

of the country, especially in the Ohio Valley, golden-

seal is now becoming scarce throughout its range,

and in con-sequence of the increased demand for the

root, both at home and abroad, its cultivation must
sooner or later be more generally undertaken in

order to satisfy the needs of medicine. In some

I)arts of the coimtry the cultivation of goldenseal is

alread.v under way.

The first thing to be considered in growing this

plant is to furnish it, as nearly as possible, the con-

ditions to which it has been accustomed in its na-

tive forest home. This calls for a well-drained soil,

rich in humus, and partiall.v shaded. (Joldeuseal

stands transplanting well, and the easiest way to

proi)agate it is to bring the plants in from the forest

and transplant them to a properly prepared location, or to collect the rootstocks

and to cut them into as many pieces as there are buds, planting these pieces in a

deep, Ibose, well-jirepared soil, and mulching, adding new mulch each year to

renew the humus. With such a soil the cultivation of goldenseal is simple, and

it will be necessary chiefly to keep down the weeds.

The plants may be grown in rows 1 foot apart and 6 inches apart in the row,

or they may be grown in beds 4 to 8 feet wide, with walks between. Artificial

shade will be necessary, and this is supplied by the erection of lath sheds. The

time required to obtain a marketable crop is from two to three years.

Detailed information regarding the experiments made by the Department will

be found in another publication."

Fig. 10.—Goldenseal rootstock.

> Bulletin 51, Part VI, Bureau of Plant Industry, " Goldenseal."
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GOLDTHREAD.

Copt is trifolia (I..) Salisli.

Other eomiiKiii nuinr.t.—Coptis, caukcnoot. uunithroot. yelli>\vroi>t.

Habitat and laiuji.—This iiretty little perennial is native in (lani|). mossy

woods and bogs from Canada and Alaska south to Maryland and Minnesota. It

is most eounnon in tlie New England States, northern New York and Miehigan.

:.nd in Canada, where it frequents the dark sphagnum swamps, cold bogs, and

the shade of dense forests of cedars, pines, and other evergreens.

Description of plant.—An.vone familiar with this attractive little plant will

;igree that it is well named. The roots of goldthread, running not far beneath

the surface of the ground, are indeed like so many tangled threads of gold.

The i)lant in the general appearance of its leaves and tlowers ver.v closely re-

sembles the strawberry plant. It is of low growth, only 3 to G iuche.s in height,

and belongs to the crowfoot family (Uanunculacese). The leaves are all ba.sal.

and are borne on long, slender stems; the.v are evergreen, dark green and shining

on the upper surface and lighter green beneath, divided into three parts, which

are )irominently veined and toothed. -\ single small, white, star-shaped llower

is borne at the ends of

the flowering stalks, ap-

pearing from May to .\\\-

gust. (Kig. 11.) The .'.

to 7 sepals or lobes of the

calyx are white and like

petals, and the jietals of

the i-oroUa, 5 to 7 in

number, are smaller, club

shaiwd, and yellow at

the base. The setnl pods

are stalked, o b I o n g ,

c-ompressed, spreading,

tipped with the i>ersist-

ent style, and containing

small black st>e(ls.

lUscriplion of root.—
(ioldthread has a long, slender, creeping root, which is nuich branched and fre-

quently matted. { Kig. 11.) The color of these roots is a bright golden yellow.

As found in the stores, goldthread consists usually of tangled masses of these

golden-yellow roots, nn.xed with the leaves and stems of the plant, but the root is

the part prescribed for use. The root is bitter and has no odor.

Collection, priccx, and iiseM.—The time for colUvtiug goldthread is in au-

tumn. .\fter removing the covering of dead leaves and mo.ss, tile creeping

yellow roots of goldthread will be seen ver.v close to the surface of llic

ground, from which they can be very easily pulled. The.v should, of course, be

carefully ilried. .\s alread.v stateil. although the roots and rootlets are the

parts to be used, the connnercial article Is freely mixed with the leaves and
stems of the plant. Kvidences of the pine-wood.s home of this plant, in the form

of pine needles and bits of moss, .-ire often stn-n in the goldthreail received for

market. Coldthread brings from IMI to 70 cents a pound.

The iMdi.'ins and early white si-tllers used this little mot as a remtnly lor

various forms of ulcerated and sore mouth, and it Is still u.s«-d as a wash or

gargle for affections of this sort. It Is also emplo.ved as a bitter tonic,

(ioldthread was otllclal in the I'nltetl States I'haruincnixjpla from I8J(i to 18.S(>.
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BLACK COHOSH.

('inii'ifiifiii rnrrmiixu ( I,. I Nutt.

•attlo-snaken

siniiiiiiim.—Actaea race)no!ia L.

I'liarmacoptFial name.—Ciraicifuga.

Othrr fomiiion iiumeis.—Black siiakeroot. bugbaiie. buffwort.

rattleroot, rattlcweefi. rattlotop. richweed. wjuawroot.

Iluhitat uiitl laiiijr.— .\lthi>iifrb iiroferrin;; the shado of rich woods, bla<-k

ciihosli will grow occasionally in suuiiy situations in fence corners and woodland
pastnros. It is most ahundaut in the Ohio Valley, but it occurs from Maine
to Wisconsin, south

along the Allegheny

Mountains to Geor-

gia, and westward to

Missouri.

Drsi-riiit iiiii of

Ilia lit.—Rising to a

height of 3 to S feet,

the showy, delicate-

tlowere<l spikes of the

black cohosh tower

above most of the

other w oo d 1 a n d

flowers, making it .i

conspicuous plant in

the wtHids and one

tli.at can be easily

recognized.

Black cohosh is

an indigenoiis iiercn-

nial plant belonging

to the same family

as the goldenseal,

namely, the crowfoot

family (Hanuncula-

cea-). The tall stem,

sometimes 8 feet in

height, i s r a t he r

slenderand leafy, the

leaves consisting of

three leadets. which

are a g a i ii ilivided

iiitotlirees. The leaf-

lets are about 2 inches long, ovate, sharp jiointpd at the apex, thin and smooth,

variously lobed, and the margins sharply toothed. The graceful, spikelike ter-

minal cluster of tlowers, which is produced from .lune to .\ugust, is from t> inches

to "J feet in length. (Fig. IL'.) .Vttractive as these flower clusters are to the eye,

they generally do not prove attractive very long to tho.s(> who may gather them
for their beauty, since the flowers emit an offensive odor, which accounts for

some of the common names applied to this plant, namely, bugbane and bugwort.

it having Ihhmi thought that this odor was etticacious in driving awa.v bugs.

The flowers do not all open at one time, and thus there may be seen buds, bios

soms. and seed |)ods on one si)ike. The buds arc white and globular, and as
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Ihi'.v expand in flowtr then- is iiractirally uothinj; to the tlower but very uuiiu'r-

<>us white stamens ami the pistil, but the stamens spread out arountl tlie pistil

in such a manner as to jrive to the spike a somewhat feathery or fluffy ajUK'ar-

ance which is verj" attractive. The see<l pods are dry. thick and leathery, ribbed,

and about one-foui^h of an inch Ion?, with a small beak at the end. The
smooth brown seeils are inclose<l within the pods iu two rows. Auy<me jioinsr

throiifth the woods in winter may find the seed pods, full of s<hh1s. still <'lin»;>n;;

to the dry, dead st^ilk. and the rattlius of the see<ls in the pods as the wind
passes over them has jtiven rise to the common names rattle-snakeriMit (not
•• rattlesnake "-root), rattleweetl. rattletop. and rattleroot.

Dtxvriptiijii of root.ilucK:—The rootstock (fig. 12) is large, horizontal. ;hu1

knotty or rough and irregular hi apiH>arance. The upper surface of the root-

stiK-k is coverwl with numerous round scars and stumps, the remains of fiirnier

leaf stems, and on the fresh rootstocks may be seen the young, pinkish white

buds which are to furnish the ue.\t season's growth. From the lower part of the

rootstock long, flesh.v roots are prodn<-ed. The fresh rootsto<-k is very dark

rttldish brown on the outside, white within, showing a large t-entral jiith from
which radiate rays of a wooily te.xture. and on breaking the l:irger roots also

the wiHKly rays will lie seen in the form of a cros-s. On drying, the r<H>tsttH-k

liecomes hard and turns innch darker, both internally and e.xternall.v, but the

]>e<-uliar cross formation of the wood.v rays in both rootstock and roots, In-ing

lighter iu color, is jilainly seen without the aiil of a magnifying glas.s. The
roots in drying Im-couic wiry and brittle and break off very readily. Black

mhosh has a heavy iKlor and a bitter, acrid taste.

Collrttioii. itricrx. anil iisrx.—The root should bi> ct)ll(H-ted after the fruit has

riiiened. tisuall.v in September. The jtrii-e ranges from 1' to ."{ «-ents a |>ound.

The Indians had long regardinl black cohosh as a valuable metlicinal plant,

not only for the treatment of snake bites, but it was al.so a very popular reii'i>ily

Kinong their women, aud it is to-day cousideretl of value as an alterative,

ennnenagogue. and sedative, and is re<'ogui/.e»l as official in the I'uited States

rharmaco|Meia.

uKF.tJUN (;UAI'H.

Herlieris miiiiftiliiiiii I'ursh.

f'liiiniiiiioiiuiiil nil III!

.

— HerlK-ris.

Olhrr iiimmun numix.—Itocky .Mountain grajM'. holly-leavi-d barlx-rry. Cali-

fornia barlx-rry. trailing Malwinia.

Iliihitiit mill laniji-.—This shrub is native iu wiwids in rich soil among riH-ks

from Colorado to the racifi<- Ocean, but it is especially abundant in Oregon

and northern Californi:i.

1)1 siiiiiliiiii iif jilinit.—Oregon gra|H' is a low-growing shrub, resembling some-

what the familiar Christmas lii>lly of the Kastern States, and, in fact, was first

designated as "mountain-holly" by mcnilM>rs of the Ii«>wis and Clark e.viHHll-

lion on their way through the western country. It belongs to the barlM-rr)'

family ( IterU'ridacea'!. and grows alM)ut - to t! feet in height, the branches

sometimes trailing. The leaves consist of from ."> to ".• leaflets, borm- in pairs,

w itii an odd leatlet at the smnniit. They are from 'J to :! inches long anil alHiut

1 inch wide. evergre«'n, Ihii-k, leathery, oblong or oblong ovate In outline, smooth

:ind shining idiove, the margins provide<l with thorn.v spines or tn-lli. I'he

numerous small .vellow Mowers aii|M-ar in .\pril or .May and an> iMirno in er*-*-!.

cluslereil he.Mils. Till" frull consists of a cluster of blue or bluish purple

licrrics. having a pleaMint Insle. and each containing from thri-<> to idue se<-<Is.

(IM. IV, fig. 1.)
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Olhi'r gpncirn.—While Kirbirix tKiuifoliiiin is ;;('neni 1 ly (lesi;;na ted as the

suiircc of Oregou grape root, other siiecies of Kerljeris arc uiet with in the

iirarl^ct iiiKler the name graiic root, and their use is sauctiimed hy the I'nitod

States I'harmaco|)ceia.

'I'lie siiecit'S iiiiisl coiiiMKml.v colioftecl with Jierherlx 'MiuifnUiiiii is li. titrvuxu

I'nrsli. wliicli is also rmiiiil in woods from California northward to Oregon and
Wasliiii.irtoM. I'liis is '.I to K; inches in lieight. with a conspieiioiisly jointed

stem and II to 17 hri-hl-irreen Leaflets.

Auotlier species of Herlieris. It. ijiiiiiiilti Lag., attains a height of from a few

inches to ."> feet, with from ."> to ll. luit sometimes more, leaflets, which are sliining

.iliove ;ind jialer beneath. This reseml)les aiiiiifuliiim ver.v closel.v and is often

mislakt'n for it. but it is said that it has not Ix'en used by the medical profes-

sion, unless in local practice." The root also is about the same siy.e as that of

III/ Hifull II III. while tlie root of iierro.ia is smaller.

Some works sjjeak of llcihciis rcpciix Lindl. as another species often collected

with luiiiifuliinii. but in the latest botanical manuals no such species is recog-

nized, li. ii'iK'ii.i being given simply as a synonym for li. aiiiiifoliinii.

I><'Kcrii)tioii of rootatock.—The rootstock and roots of Oregon grape are more
or less knotty, in irregular pieces of varying lengths, ana about an inch or less

in diameter, with brownish bark and hard and tough yellow wood, showing a

small pith and narrow rays. Oregon grape root has a very bitter taste and
very slight odor.

Ciillcctiiiii. priccti. and ii.'se.i.—Oregon grape root is collected in autumn and
brings from 10 to 12 cents a pound. The bark should not be remove<l from tlit;

rootstocks. as the I'harmacopceia directs that such roots be rejected.

This root has long been used in domestic practice throughout the West as a

Ionic and blood puritier. and is now official in the United States riiarma<oi«vi:i.

'I'lie berries are nscil in making iireserves and cooling drinks.

lU.tF. coiiosn.

Caiiluiiliijlliiiii lliiilirti-oiilct (L.) Michx.

Oilier roiiiDKiii. nanic.i.—t'aulo|ihyllum. jiappoose-root, sunawroot, blueberry-

root, i)lue ginseng, yellow ginseng. (I'l. IV. tig. 2.)

Iliihilal and iun;i<:—Ulue cohosh is found in the deep rich loam of sliady

woods from New Hrunswick to South Carolina, westward to Nebraska. Iieing

abiuidant es|)ecially throughout the AUegher-.v Mountain region.

Dc.icription of plant.—This memlier of the barberry family (Herberidace.-e) is

a perennial herb, 1 to :! feet in height, and indigenous to tliis country. It bears

at the top one large, almost slemless leaf, which is triternately compound

—

thiit is. the main leaf stem divides into three stems, which again divide into

.threes, and each divisiim bears three leaflets. Sometimes there is a sm;iller

leaf, but similar to the other. ,it the base of the flowering branch. The leaflets

are thin in te-\ture, ov.il, oblong, or obovate, and 3 to .^ lobed.

In the early sta,ge id' its growth this plant is covered witli a sort of bluish

green bloom, but it gradually loses this and becomes smootli. Tlu> tlowers are

borni' in a snnill terminal iianicle or head, and are small and greenish yellow.

They appear from .\pril to May. while the leaf is still small. The globular

seeds, which ripen about .\ugnst. are liorne on stout stalks in membr.-mous

caiisules and resemble dark-blue berries.

"King's American Dispensatory, Vol. I, 1898, from Berl)eridacea>. by C. (!

and .1. V. Llo.vd, 1.S78,
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Description of rootstoch:—Tho thick i-moked rootstock of liliio coliosli is almost

lomoiili'd by the mass of matted roots wliicU surrounds it. There are iniiiienais

(•u|)-shai>ed soars and small branches on the upjier surface of the rootstock.

while the lower surface gives off numerous Ion;;, crooked, matted roots. Some
uf the scars are depressed below the surface of the rootstock. while others are

r.iiseil above it. The outside is brownish and the inside tough and wo<id.v.

r.lnc c-oliosh possesses .-i slight odor and a sweetish, somewhat bitter and acrid

taste. In the powdered state it causes sneezing.

Ciillcctioii. itriccsi, and iixrx.—The root is dug in the fall. Very often the x-oots

of goldenseal or twinleaf are found mixed with those of blue cohosh. The price

of blue loliosh root ranges from :;* to 4 cents a pound.

Blue cohosh, ofllcial in the liiitcd States

rharmacopoeia for JSOO, is used as a donudcent.

antispasmodic, emuienagogue. and diuretic.

TAVIM.K.M'.

.Irffcrxoniii iliplnilln th. ) IVrs.

OlJirr roniniiin niiiiint.—.letTersonia. rlicuma-

tisni-root. lielmetpod. ground-siiuirrel pea. yel-

lowroot.

Hahiliit anil lanijc.—Twinleaf inhabits ridi

shady woods from New York to \irgiina and

westward to Wisconsin.

Hiscription nf plant.—This native herbac<^)ns

jierennial is only about to 8 inches in height

when in tlower. At the fruiting stage it is

rrc(iuently IS inches in height. It is one of our

c.irly spring plants, and its white tlower. reseni-

liling that of bloodroot. is [iroduced as early as

.\pril.

Tin- long-slenuned. smooth leaves. productMl in

p.'iirs .and arising from the base of the plant

are rather oddl.v formeil. They are alniut ;'. to

ti inches long. "_' to 4 imlies wide, heart shaped

or kidney shaped. but parleil lengthwise into two

lobes or divisions, really giving the appearance

of two leaves: heme the connnon n.-ime "twinleaf." The tlower with its eight

obloMg. sprea<ling white jietals mea.stu'es about 1 inch across, and is borne

Ml tlic summit of a sleniler st;dk arising from tlie root. The niany-se<Hlc(l

capsule is alK)vit 1 in<-h long, leatlu-ry. somewhat pear shaped, .nul opening

b:ilfway aroinid near the top. the upper part fornnng a sort of lid. (Fig. 1."!.)

Twiidcaf belongs to the biirberry family ( Herberidace:e).

IhHi-ripliiin nf iiiotxioci,:-—Twinleaf has ;i horizontal rootstock. with many
librous. nuich-niatled root.s, and is very similar to that of blue cohosh, but not

so long. It is thick, knotty, yellowish brown externally, with a resinous biirk.

and int<'rnally yellowish. The inner |iortion is nearly tasteless, but the baric

has a bitter and acrid taste.

fiilliitiiiii. priiiH. anil airs.—The roolslo.U is lollccted In antunm. and is used

as a diurclic, alterative, aiillspasmoillc. ami a stimulating dla|ilioretlc. Liriri'

•I... i;; — 1 w inirul ^.I'lUrt^'tma >ti

l>ti!/Uii), |iliiiit and tieed capfiulo.

(.\fli'r Krilloii iiikI Kmwii, lllii»

tniti'd Kleni.)
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(loses are said to be emetic and siiiallor doses tonic and exi)ectorant. The price

paid for twinleaf root ranges from al>out o to 7 cents a pound.

MAV-API'LK.

I'Dihiithiilliiiit iiclldtiini L.

Plianiincoptrial naiiir.—Podopliylluni.

Otliii- fiiiinniiii iianiiH.—Mandralie. wilil mandrake. American mandrake,

wild lemon, sround-lemoii. lios-iipple. devirs-apple. Indian apple, raccoon-berry,

duck"s-foot. umbrella-plant, vegetable calomel.

ffdbitat uikJ laiii/c-—The May-apple is an indigenous pl.uit. found in low

woods, usually grow-

ing in patches, from

western Quebec to

Minnesota, south to

Florida and Texas.

J) c s c y i p t I ij n of

plant.—A patch of

May-apple can be dis-

tingiiished from afar,

the smooth, dark-green

foliage and close and

even stand making it

a conspicuous feature

of the woodland vege-

tation.

Ma.v-apple is a per-

ennial plant, and he-

longs to the barberry

f a m i 1 y ( Berberida-

cert>). It is erect, and
grows about 1 foot in

height. The leaves are

only two in number,

circular in outline. l)Ut

with five to seven deep

lobes, the lobes 2 cleft,

and toothe*! at the
ajiex : they are dark

green above, the lower surface lighter green and somewhat hairy or smooth, some-

times 1 foot in diameter, and borne on long leafstalks which are fixed to the cen-

ter of the leaf, giving it an umbrella-like appearance. The waxy-\^•hite, solitary

llower, sometimes 2 inches in diameter, appears in May, nodding on its short stout

stalk, generally right between the two large umbrella-like leaves, which shade

it and hide it from view. (Fig. 14.) The fruit which follows is lemon shaped,

at first green, then yellow, about 2 inches in length, and edible, although

wheu eaten lumioderately it is known to have produced bad effeits.

In a i)atch of May-apple plants there are always a number of sterile or

(lowerless stalks, which bear leaves similar to those of the flowering plants.

Ocsoription of root/itorh-.—The horizontally creeping rootstock of May-apple

(fig. 14). when taken from the ground, is from 1 to G feet or more in length,

flexible, smooth, and round, dark brown on the outside and whitish and
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tiesh,v within : at intervals of a few inches are thickened joints, uu the ui)por

surface of which are ronnd stem scai-s and on the lower side a tuft of rather

stout roots. Sometimes the rootsto<-l< l>ears lateral branches. The drie<l

rootstock. as it owurs in the stores, is in irregular, somewhat cylindrical

|)ie(.'es, smooth or somewhat wrinkletl. .yellowish brown or dark brown exter-

nally, whitish to pale brown internally, breaking with a short, sharp fracture,

the surface of which is mealy. The odor is slight and the taste at first

sweetish, becoming very bitter and acrid.

Colleetidii. iirirvx. and uses.—The proper time for collecting the rootstock

is in the latter half of September or in October. The price paid for May-

apple root ranges fi-om :i to <> cents a pound.

.Ma.v-apple root, which is recognl/.ed as official in the United States I'har-

Miiu-opa^ia. is an active cathartic, and was known as such to the Indians.

C.\X.\n.V SIOOXSEED.

ilciiixitcrmiim raiiaflriisc L.

Oilier common iiumcs.—Menisiiermimi, yellow parilla. Texas sarsaparilla. yel-

low sai-saparilla. vine-maple. (PI. IV, fig. 3.)

Habitat and rant/c.—Canada nioouseed is usually found along streams in

woods, climbing over bushes, its range extending from Canada to Georgia and

Arkansas.
*

Description of plant.—This native perennial woody climber reaches a length

of from to 12 feet, the round, rather slender stem bearing very broad, slender-

stalked Iea\es. These leaves are from 4 to 8 inches wide, smooth and green on

the ui)iK-r surface and paler beneath, roundish in outline and entire, or some-

times loboil and resembling the leaves of some of our maples, whence the com-

mon name "vine-maple" is probably derived. The bases of the leaves are

generally heart shaped and the apex pointed or blunt. In .Tuly the loose clusters

of small yellowish or greenish white flowers are produced, followed in September

by bunches of black one-seeded fruit, covered with a " bloom " :ind very much
resembling grapes. Canada moonseed belongs to the mooust»ed f.imily (Meni

spermaceie).

Description of niotstock.—The rootstock and roots are employed in medicine.

In the stores it will be founil in long, straight pieces, sometimes .'i fwt in length,

onl.v about one-fourth of an inch in thickness, .vellowish brown or gra.visb brown,

tinely wrinkle<l lengthwise, and giving off fine, hairlike, branched, brownish

roots from joints which occur every inch or so. The inside shows a distinct

white pith of variable thickness and a .vellowish white wood with broad. i>orous

wood rays, the whole breaking with a tough. wiMxly fijjictnre. It has practically

no odor, but a bitter taste.

Collection, prices, and uses.—Canada miionse<>d is colle<'te<l in autumn, and

brings from 4 to .S cents ii pound. It is us<m1 as a tonic, alterative, and <liuretlc.

;:nd was ollicial ill the I'nlted .*<tatcs l>hiirniacop(ei:i for l.SiXt.

III.(X11>I!(M>T.

Siiniiiiiiiiiriii caiiadi nsis I,.

I'harmaeopirial name.—Sangniiiarla.

Otiirr common names.— Itt-droot. re«l pnccoon. re<l Indian-paint, imcroon-root

.

• ooiiroot. white pMccoon. pansoii. snakebite, sweet-slnmlM>r. totterwort. tur-

meric.

llaltitut and raniic.—Bloo«lroot Is found in rich, open w N from Canadn

'"•nth to Florida and wcHt to Arknimas and Nebraska.
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Description of plant.—This indigenous plant is iiuiong tlie earliest of our

spring flowers, the waxy-white blossom, enfolded by the grayish green leaf,

usually making its appearance early in April. The stem and root contain a

Mood-red juice. Bloodroot is a perennial, and belongs to the same family as

I he oiiinm poppy, the Tapaveracep. Each bud on the thick, horizontal root-

stock produces but a single leaf and a flowering scape, reaching about 6 inches

in height (fig. l.Tf. The plant is smooth, and both stem and leaves, especially

when young, present a grayish green appearance, being covered with a " bloom "

such as is found on some fruits. The leaves are palmately 5 to 9 lobed. the

lobes either cleft at the apex or having a wavy margin, and are borne on leaf

stems about (> to 14 inches long. After the plants have

ceased flowering the leaves, at fii"st only 3 inches long

and 4 to 5 inches broad, continue to expand until they

are about 4 to 7 inches long and (> to 12 inches broad.

The under side of the leaf is paler than the upper side

and shows prominent veins. The flower measures about

1 inch across, is white, rather waxlike in appearance,

with numerous golden-yellow stamens in the center. The
petals soon fall off. and the oblong, narrow seed pod de-

velops, attaining a length of about an inch.

Description of rootntoclc.—When dug out of the ground

bloodroot is rather thick, round, and fleshy, slightly

lurvetl at the ends, and contains a quantity of blood-red

juice. It is from 1 to 4 inches in length, from i to 1

inch in thickness, externally reddish brown, internally a

bright-red blood color, and produces many thick, orange-

<-oIored rootlets. (Fig. 15.)

The rootstock shrinks considerably in drying, the out-

side turning dark brown and the inside orange-red or

yellowish with numerous small red dots, and it breaks

with a short, sharp fracture. It has but a slight odor,

and the taste is bitter and acrid and very persistent.

'l"he ])owdereil root cau.ses sneezing.

Collprtion. prirot. and m.vcx.—The rootstock should be

collected in autumn, after the leaves have died, and after

luring it should bo stored in a dry place, as it rapidly

deteriorates if allowed to become moist. Age also im-

pairs its activity. The price paid to collectors for this root ranges from a1)ont

'i to 1(1 cents a pound.

Bloodroot was well known to the American Indians, who useil the red juice

:is a dye for skins and baskets and for painting their faces and bodies. It is

rticial in the I'nited States I'harmacopipia. and is usetl as a tonic, alterative,

stimulant, and emetic.

IIVDKANGEA.

Fig. 15.—Bloodroot (San-

tniinaria canadensis),

flowering plant with

rootstock.

Hiirirantira nrliorrxrcnii I..

Other common namex.—Wild hydr.-ingea. seven-barks.

liahitat and ranye.—Hydrangea frequents rocky river banks and ravines

from the southern part of New York to Florida, atid westward to Iowa and Mis-

souri, being especially abundant in the valle.v of the Delaware and southward.

Dcxrription of plant.—Hydrangea is an indigenous shrub, ,"i to l! feet or mori>

ill height, with weak twigs, slender leaf stems and thin leaves. It belongs to the

liydrangea family (HydrangeaceiB). The leaves are oval or sometimes heart
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sluiped. o to (! inches loujr. sharply toothetl. green on botli sides, the iipi>er sni.'oth

and the lower sometimes hairy. The shrnb is in flower from June to July, pro-

ducing loose, branching, terminal heads of small, greenish white flowei-s. fol-

lowwl by membranous, usually 2-celled cai)sules. which contain numennis seeils.

(PI. IV. fig. 4.) Sometimes hydrangea will tlower a second time, early in fall.

A peculiar characteristic of this shrub, and one that has given rise to the

(ommon name "seven-barks," is the peeling off of the stem barli. which comes

off in several successive layers of thin, different coU)red bark.

Ucxrriptiiiii iif rout.—The root is roughly branche*! and when first taken from

the groimd is very juicy, but after drying it becomes hard. The suKKith white

and tough wood is covered with a thin, pale-yellow or light-brown bark, which

readily s<-alcs off. The w<iod is tasteless, but the bark has a pleasant aromatic

taste, be<'oming somewhat pungent.

Cullcrtioii. pricca. mid kxcs.—Ilyilrangea root is colle<-tetl in autunm. and as it

l>e<-omes very tough after drying and ditficult to bruise it is best to cut the

root in short transverse pieces while it is fresh and still juicy and dry it in

this way. The i>ri<-e ranges from 2 to 7 cents a pound.

Hydrangea has diuretic properties and is said to have been imuli use<l by

the Cherokees and early settlers in calculous complaints.

INDIAX-IMIYSIC.

I'liitcniiitlnix trifoliiiliix (1.. I ISritton.

Synoniim.—Gillctiia trifnliatn Moench.

Other coiiimon tiaiiirx.—Cillenia. Ixiwiiian's-root. false ipecac, western drop-

wort, Indian-hippo.

/Iiihiliil mill rmiijr.— Indian-physic is native in rich woimIs from New York to

Michigan, south to (Jeorgia and Missouri.

Dcxviiptiiiii of pimil.—The reddish stems of this slender, graceful i)erennial of

tlie rose" family (Rosacea-) are about 2 to ."! feet high, several ere<'t and branched

stems being productnl from the same root. The leaves are almost stemless and

trifoliate: that is. <^)mJK)sed of three le;illets. The.v are ovate or lanc<'olate. 2

to ;{ ini-hes long. narrowe<l at the base, smooth, and toothed. The nodding, while

or pinkish (lowers are few. produced in loose terminal ilnsters from May to

July. ( I'l. \'. tig. 1.) The live petals .ire long, narrowed or tapering toward the

ba.se. white or pinkish, and inserted in the tubular, .somewhat bell-shapeil. red-

tingeil caly.x. The stn-tl p<m1s are slightly hair.v.

.Vt the base of the leaf stems are sm;ill leaflike parts, called stipules, which

ill this .s|)ecies are very small, linear, and entire. In the following spei-ies.

which is very similar to trifoliiitiiK and collected with it. the stipules, however,

are so much larger that they form a prominent char.-icter, which has given rise

to its s|>ecitii' iiaiiie, xlipuUitiis.

I'orlirmitliiiK .ilipiiliilux (Mnhl.) Itritton (S.vn. (iillriiiii xtiiniliiciii Nutt.) is

found ill similar siluiitions as /'. trifoliiiliis. but generally farther west. Its range

exteiiiliiig from western New York to Indiana and Kansas, .so\ith to .Vlabama.

Louisiana, ami Indi.'in Terrilorv. The general appeai'aiice of this plant is ver.v

similar to that of /'. Irifoliiitus. It grows to alniut the same height, but is gen-

erally more hairy, the leaflets narrower and more deeply toothed, and the

tlowers |M-rluips a trifle smaller. The stipules, however, will geiierall.v serve to

distinguish it. Tiles*- are large, broad, ovate, acute at the a|M>x. sharjily and

de<-ply notched, and ho much like leaves that but for their position at the base

of the leaf stems they might easily be niisliikeii for them.

With the extvption of the name .Vnierlcan Ipi-cac applii>il to this plant, the

I'ommon names of I'lirtirmitlmi Irifnlinliis are .ilso used for /'. sliitiiliilii.1.

riie riMits of both species are inHi'ded and used for the sjinie pnriioses.
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rtcufrifiti'iii (if roots.—Tlie root of I'ortt'iniithiix trifoJiiiliis is thifk anil

knotty. Willi niaiiy smootliisli. ix'ddish lirown rootlets (PI. V. fig. 1), the latter

in ilryiuj; licconiiiifr wrinkled lcnf;tliwisc ami ^liowin;; :i few transverse fissures

or lireaks in tlie Ijark.

and tUe interior wliitc

and woody. There is

praftically no odor, and

tlie woody ]iortioii i;

tasteless, hut the bark,

which" is readily separ

able, is hitter, incre.isiii;;

the flow of saliva.

I'orteraiith us slipnlutiis

has a larger, more knotty

root, with rootlets that

are more wavy, coii-

strioted. or marked with

n u m e r o u s transverse

rings, and the hark fis-

sured or breaking from

the white woody portion

at freiiuent intervals.

Collrclioii. prices, and

i(.«x.—The roots of both

sjiecies are eolleeted in

autiniin. The price ranges

from 2 to 4 eents a pound.

Indian-pliysie or how-

man's root, as these

names imply, was a popu-

lar remedy with the In-

dians, who used it as an

emetie. From tlieiii tlie

white settlers learned of

its iiroperties. and it is

still used for its emetie

action. This drug was at

one time otJicial in the United States I'liarma

action is said to resemble that of ipec;ic.

Fig. Hi—Wild indigo {Haptisia lincloria). liranch allowing flowers

and seed pods. ( M(>difie<l from Barton's Vegetable Sfateria

Medica.)

p(eia. from 1820 to 1880. Its

WII.I) I.NDKiO.

/f((/(//.v/» liiK-toriii { 1,. I K. l!r.

Other common names.—P.aptisia. iiuligo-weed. yellow indigo. American indigo,

yellow broom, indigo-brooni. clover-broom, broom-clover, horsefiy-weed. shoofly.

rattlehush.

Uahitdt ((»(/ range.—This native herb gi-ows on dry. iioor land, and is fonnd

from Maine to Minnesota, south to Florida and Louisiana.

nescriplion of plant.—Many who have been brought up in the country will

recognize in the wild indigo the plant so freciueutly used by fanners, especially

in Virgini.i and Maryland, to keep flies away from horses, buuelies of it being

fastened to the harness for this jmrixise.

Wild indigo grows about '2 to :'. feet in height, and the cloverlike blossoms and

leaves will show at once that it belongs to the same family as the common
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cliiver. iianiely. the pea family (Fabaceje). It is an erect. iiuu-li-l)ranelie<l.

very leafy Jilant, of couiijaet growth, the 3-teaveil. bluish green fi)liaj:e some-

what reseuihling clover leaves. The flowers, as already stated, are like com-

mon clover flowers—that is. not like clover heads, Imt the single flowers

coniiKisiug these: they are bright .vellow, about one-half inch iu length, and
.-ire produced in numerous clusters which appear from .Tune t;i SeiitendH'r.

The seed jiods, on stalks longer than the cal.vx. are nearly gloluil:ir or ovoiil

and are tippe<l with an awl-shaped style. (Fig. Hi.

>

.Another s|KH-ies. said to possess pi-operties similar to those of Jtniitisiii tinc-

titriii. and substituted for it, is B. alba K. Br., called the white wilil indigo.

This plant has white flowers and is found in the Southern States and on the

plains of the Weslcrn States.

Itcsiiiiilioii iif tout.—Wild indigo has a thick, knotty crown or head, with

several stem scars, and a roinid, fleshy root, sending out cylindri<-iil branches

and rootlets almost '1 feet in length. The white woody interior is covereit wit!i

a thick, dark-lu'own bark, rather scal.v or dotte<l with small, wartlike excres-

cences. The root breaks with a tough, fibrous fracture. There is a scarcely

perceptible odor, and the taste, which resides chiefly in the barU. is nauseous.

I'itter. and acrid.

CoUcctiun. iiiiccs. ami uses.—The root of wild iiKligo is collected in autunui.

;ind brings from 4 to .S cents a ixtund.

Large doses of wild indigo are emetic and cathartic and may prove dangerous.

It also has stimulant, a.stringent, and antiseptic properties, and is used as a

local apjilication to sores, ulcers, etc.

The herb is sometimes employed like the rcMit. and the eiilire i)lant was
official from ISW to 184().

In some sections tlie young tender slioots arc used for greens, liki' Ibnse of

tlie iKtkeweed. but great care must lie exercised to gather llicm before ilicy nrc

too far advanced in gro.wth, as otherwise bjid results will follow.

A blue coloring matter has been jirepared from the plant ami iiseil as a sub-

stitute for iudigo, to which, however, it is very much inferior.

ckaxe's-bili..

flmiiiiiiiii iiiariihitinii I,.

I'liantiacoprrial name.—Geranium.

fHlirr ritiiiiiioii naiiiCK.—Spotted cr:ines-bill, wild crane'sliill. stork's-bill.

spotted geranium, wild geraiiimn. ,'ilunn'oot. aluniblooni. cbocolatc Mower, i-row

foot, dovefoot. old-niald"s-iilglitcap. shanieface.

Hahitat iiiid laiiiii:—Crane's-bill flourishes in low grotniils and opi'ii woods

from Newfoundland to Manitoba, south to <Se<irgia and .Mis.soiu'i.

Itrxt-riiili'iK iif jiUitit.—This pretty peremiial plant belongs to the geranium

f.imily ((ierani.-icea'l. nnd will grow sonu-limi's to a licigbl of L' fe<-t, but more

generally it is oidy about a fool in height. The entire plant is more or les.;

covere<l with hairs, and is erect and usually inibraiU'lKMl, The lejives are nearly

circnliir or somewh,'it heart shaped in outline, ."i to ti inches wide, dtH'ply parted

into thre<' or Ave |>arls, eac-li division again cleft and tiM>tlied. The basal

leaves .are borne on long stems, while those above have shorter stems. The
flowers, wliii'h .ippear from .\|iril to .Iinie. are borne In a loose cluster: Ihey

.ire rose purple, pale or violet pm-ple in color, about 1 hu-h or I J Inches wide,

llie petals delicately v( ined and wonll_\ at the base, .and the sepals or calyx lobes

with a brlstli'-sliape<l point, soft-hairy, the nnirglns having a fringe of more

bristly hairs. The fruit consists of a benketl <'ai)sule. springing open ehistlcally,

and dividing into live cells, each cell conlaltdng one seinl. ( Klg. 17.)

:07



PLANTS FURNISH I X(; ROOT DRUGS. 45

Description of rootntork.—When removed from the earth, the rootstock of

<Tane"s-bill (lig. IT) is about 2 to 4 niches loii};. tlikk, with numerous branehes

liearing the young I)U(ls for next season's growth, and sears showing the remains

of stems of previous .vears. brown outside, white anil fleshy internally, and witli

several stout roots. When dry, tlie rootstock turns a d;irker brown, is finely

wrinkled externally, and has a rough, spiny appearance, (-ausetl by the shrink-

ing of the buds and branches and the ninnerous stem scars with which the root is

studded. Internally it

is of .1 somewli;!t pur-
^.-^S^ oCS^'^1

I)lish color. Crane's-

bill root is without

odor and the taste is

ver.v astringent.

Collect ifjii. iiricei. and
imrs.—Crane's-bill root

depends for its medici-

nal value on its as-

tringent pro|(erties.aiMl

as its astringency is

due to the tannin con-

lent, tlie root should, of

course, be collected at

that season of the year

when it is richest in

that constituent. Kx-

lieriments have proved

that the yield of tan-

nin in crane's-liill is

greatest just l)efon'

flowering, which is in

.\pril or May. accord-

ing to locality. It

should, therefore, be

collected just before

the flowering i>erio(l.

and not, as is commonly
the case, in autumn.
The price of this

root ranges from 4 to S cents a pound.

Crane's-bill root, which is ofticlal in tl

used as a tonic and astringent.

Fr;. 17.—

I

K-'s-bill (Ocraniinn maculntnm), tiowc

ing also seed pods and rootstock.

rnilcil St.itcs I'liarmacopieia. is

-Senega.

s'.—Senega siiaUcroot. Seneca-root, rattlesnake-root.

SKN KL A SN .\ K KRlH ) T.

t'riliiiiald xriK'fin 1,.

['Ii aniiai'iiiaiii I ii a iin

Otiiir ciiniinim iiai,

mountain-flax.

I/iiliitdt mill niiujr.—Rocky woods and hillsides are the favorite haunts of

this indigenous plant. It is I'ound in such situations from New Brunswick

and western New England to Minnesota and the Canadian Rocky Mountains.

and south along the Allegheny .Moinitains to North Carolina and Missouri.

Descriiitioii of plant.—The perennial root of tliis useful little plant sends

ti|i a number of smooth, slender, erect stems (as many as 15 to 20 or more),
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sometimes slightly tinsioil witli rpd. from i! inches to a foot in height, and
generally unbrani-heil. The leaves alternate on the stem, are lance shaped
or oblong l;nice shaixnl. thin iu texture, 1 to 2 inches long, and stemless.

The tlowering spikes are borne on the ends of the stems and consist of ratlx-r

crowded, small, greenish white, insignificant Howers. The flowering jierio*!

of Seneca snakcroot is from May to .June. The spike blossoms gradually,

and when the lowermost flowers have already frnited the npper p:irt of the

spike is still in flower. The seed capsules are small and contain two black,

somewhat hairy seeds, i Fig. IS. 1 The short slender stalks supporting these

seiMl capsuU's have a tendency to break off from the main axis l>efore the

seed Is fully mature, leaving the spike in a rather ragged-looking c(mditioii,

and the yield of seed, therefore, is not very large. Seneca snakci-oot belongs to

the milkwort family

(rolygalace;e).

A form of Seneea

snakeroot, growing

mostly in the North-

Central St.Mtes and
distinguishe<l by its

taller stems a n d

broader leaves, has

biHMi called I'oliijiiilii

.s( iirija var. laiifoliu.

Drxrr i pt i(ni uf

iiiiit.—Seneca snake-

root dig. 1S» is de-

scribed in the I'nitejl

Slates r h a r ni a -

copieia as follows:
• ."Somewhat cylin-

drical, tapering, more

or less flexuous, ;t to

l.'i cm. long and 2 to

^ nun. thick. l>earlng

several similar hori-

zontal branches and

a few iMotlets; crown

knotty with numer-

ous linds and short

stem remnants; ex-

ternally yellowish

gray or brownish
yellow, longitudinally wrinkled, usually marked by a keel which is more promi-

nent in perfectly dry roots near the crown: fracture short, wood light yellow,

usually excentrically developed: oilor slight, nauseating; taste sweetish, after-

wards acrid."

The Seneca snakeroots found in I'omnierce vary greatly in size, that obtained

from the South, which is really the ollicial drug, being usually light cobu-ed and
small. The principal supply of Seneca snakcroot now <'omes from Minnesota,

Wisconsin, anil l';irtbcr norlhwanl, and this western Sene<'n snakeroot has ii

much larger, ilarkcr root, witli :i crown or lie.-nl sometimes Miejisurln;: 2 or ;•.

Inches across and the upper part of the root very thick. It is also less iwlsted

and not so distinctly keeled.
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Seneca snakerodt is often much adulteriited with tlic roots of other species

of I'olygala and of other plants.

Collrctiuii. inifis. uml ii.sit,:—The time for loUecting Senei-a snakenxjt is in

autumn. Labor conditions phiy a great part in the rise and fall of prices for

this drug. It is s:iid that very little Seneca suakeroot has b(»en dug in the

.Northwest during lOOC, due to the fact that the Indians and others who usually

engage in this work were so unicb in demand as farm hands and railroad

laborers, which paid them far better than the digging of Seneca suakeroot.

Collectors receive from about ."> to 70 cents a pound for this root.

This drug, first brought into proinlDence as a cure for snake bite among the

Indians, is now employed as an expectorant, emetic, and diuretic. It is otflcial

in the Pharmacoixeia of the United States.

silverleaf. nettle-potato,

sandy soil :inil in ]>ine

STILLINGIA.

«S7i7/ih;7I« xnlnttiia L.

I'lmntHiciiiKi iai nuinc.—Stillingia.

(Hill r cumiiuiii iiamcx.—Queen's-deligbt. queen's-root

l/iihitat and range.—This plant is found in dry.

barrens fi\>iu JIaryland to

Florida west to Kansas .ind

I'e.xas.

ncxciiplimi of jiliiiit.—Like

most of the other nienibers of

tlie spurge family (Euphor-

biace:e) stillingia also contains

: milky .iuice. This indigenous,

herbaceous perennial is about

1 to :i feet in height, bright

green and somewhat fleshy,

with crowded leaves of a some-

what leathery texture. The
leaves are practically steniless

and vary greatly in form,

from lance shaped, oblong, to

oval and elliptical, round

toothed or saw toothed. The
pale-yellow flowers, which ap

pear from April to October,

are borne in a dense terminal

spike and consist of two kinds,

male and female, the male
tlowers arranged in dense

clusters arotmd the upper

part of the stalk and the

female flowers occurring at

the base of the spike. ( Fig.

10.) The seeds are contained

in a roundish 3-lobed cap-

sule.

Dvacriptitjii of »•oo^—Stillingia consists of somewhat cylindrical or slenderly

spindle-shaped roots from (i inches to a foot in length, slightly branched, the

yellowish white, itorous wood covered with a rather thick, redilish brown,

wrinkled bark, the whole breaking with a librous fracture. As found in com-

meree. stillingia is usually in short transverse sections, the ends of the sections
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pinkish and fnzz.v with nuinerous tine, silky bast fibers, anrt the bark showing
scattered yellowish brown resin cells and milk ducts. It has a , peculiar

unpleasant odor, and a bitter, acrid, and pungent taste.

Collection. i>rices. and Wics.—Stillingia root is collei-ted late in autumn or

early in spring, usually cut into short, transverse sections and dried. The pri<-'

ranges from 3 to 5 cents a jiound.

This root, which is official in the United States rharniaco|Keia. has been a

popular drug in the South for more than a century, and is employed princi-

pally as an alterative.

WII.l) S.\KSAr.\I!lLI..\.

Aiiiliii iiuiliiai(li.i I,.

Other common names.—Falsi' sjirsaparilla. Virginian sarsaparilla. American
siirsaparilla. small spikenard, rabbifs-root. shotbush, wild licorice.

Uahiint and range.—Wild sarsa|)arilhi grows in rich, moist woods from New-
foundland west to Manitoba and south to North t'arolina and Missouri.

Description of plant.—This native herba<-et)us iH-rennial. belonging to the gin-

seng family ( Araliacea?), prodiices a single, long-stalktnl leaf and flowering

stalk from a very short stem, both surrounde<l or sheathed at the base by thin,

dry scales. The leafstalk is about 12 inches long, divided at the top into three

IMirts. each division bearing five oval, tootlunl leaflets from 2 to 5 inches long,

the veins on the lower surface st)nietimes hairy.

The naked flowering stalk bears thre*' spreading clusters of small, greenish

flowers, each cluster consisting of from 12 to .SO flowers, produced from Jlay to

June, followe<l later in the season by purplish black roundish berries, about

the size of the common elderberries. (PI. V. fig. 2.

>

Description of rootslock.—Wild sarsai)arilla rootstock has a very fragrant,

aromatic odor. Uabblts are said to l)e very fond of it. whence one of the com-
mon names, " ralibifs-root," is derived. The rootstock is rather long, hori-

zontally creeping, somewhat twistetl, and yellowish brown on the outside. (I'l.

V. fig. 2,) The taste is warm and aromatic. The dried rootst<x-k is brownish

gray and wrinkltnl lengthwise on the outside, about one-fourth of an inch in

thickness, the inside whitish with a sjwngy i>ith. The taste is sweetish and
somewhat aromatl<'.

Collection, prices, and UDCS.—The root of wild sarsaparilla Is collected In

autumn, and brings from 5 to 8 cents a pound.

This has long been a |iopular renuHly. both among the Indians and in domesti<-

practice, and was official in the United States I*harmaco|Meia from 1820 to 1880.

Its use is that of an alterative, stimulaut, and diaphoretic, and in this it resem-

bles the orticial .sarsaparilla obtalmsl from tropical .Vmerica.

similar .\pecieii.—The American spikenard (.Iralia racemo.'ia I..), known also

as splgnet, spiceberry, Indian-root, iiclty-morrel, life-of-man. and old-man's-root,

is employi-d like Aralia nudicaiilii. It Is distlngulshitl from this by its taller,

herbaceous habit. Its umch-brau<'lied stem from :\ to r> fi^t high, and very large

leaves consisting of thin, oval. lieart-slia|ie<I. double saw-toothed leaflets. The
small greenish flowers are .•irraiiged in numerous clusters. Instead of only three

as In nudicauli.f, and also np|M',ir somewhat later, namely, from July to August.

The berrii-s are rouinlish, re<Idisli brown, or dark purple.

The root.stfK'k Is shorter tli.in that of uudieaulis. and much thicker, with

pnmilneni stem s<-ar8, and furnisluHl with numerous, very long, rather thick

roots. The iMlor and taste are stronger than In nudieaulis. It Is also <f>lle<'te<l

In nutuinn, and brings from -I to 8 cents a imund,
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The American spikeiiafil uccurs in .similar situations as nudicauliii. Ijut its

range extends somewliat farther south. Oeorgia being Kiven as the southern

limit.

Tlie CalifDrnia spilienanl i.l/r;//i; ciitiliiiiiicn \V;its. i luay lie iisi'd Icir llie

same purpost's as tlic ntlier spciirs, I'hc plant is larger than Anilia luccmosu,

hut otherwist? is very nuK-h like it. The mot is also larger than that of .1.

larcmosa.

(ilNSKNC.

1'itllll.r flllil{iil(( fuliKlil I..

oilier cintiiiiiiii iiiiiiick.— .\nierican ginseng, sang, ii'd-herry. Iiv<--lingers. i I'l.

V, tig. 3.)

Ilubitiit ami iiiiiijc.—(Jiuseug is a native of this eoimtry, its favorite haunts

being the rich, moist soil in hardwood forests from Maine to .Minnesota south-

ward to the mountains of northern Georgia and Arkansas. For some years

ginseng has been cultivated in small areas from central New York to Missouri.

Description of plant.—Ginseng is an erect perennial plant growing from S to

15 inches in height, and bearing three leaves at the summit, each leaf consisting

of tive thin, stalked, ovate leaflets, long pointed at the ai)ex, rounded or nar-

rt)wed at the base, the margins toothed; the three upper leaflets are largest

and the two lower ones smaller. From 6 to 20 greenish yellow flowers are

produced iu a cluster during July and August, followed later in the season by

bright crimson berries. It belongs to the ginseng family (Araliaccie).

Description of root.—(iinseug has a thick, spindle-shaped root, 2 to 3 inches

lung or more, and about ime-half to 1 inch in thickness, often branched, the

outside prominently marked with circles or wrinkles. (PI. V. fig. 3.) The
spindle-shaped root is simple at first, but after the second year it usually be-

comes f<irked or branched, and it is the branched root, especially if it resembles

the human form, that finds particular favor in the eyes of the Chinese, who are

the principal consumers of this root.

Ginseng root has a thick, jiale yellowish wliite or brownish yellow bark, prom-

inently marked with transverse wrinkles, the whole root flesh.v and somewhat

lle.\ible. If proiun'l.v dried, it is solid and firm. Ginseng has a slight aromatic

"dor, and the taste is sweetish and mucilaginous.

Collection and uses.—The proper time for digging ginseng root is in autnnni.

.ind it shiinld be carefull.v washed, sorted, and dried. If collected at any other

scas<in of the year, it will shrink more and not have the fine plump appearance

of the fall-dug root.

The National Dispensator.v contains an interesting item concerning the collec-

tion of the root by the Indians, They gather the root only after the fruit has

ripeneil. and it is said tli.it they bend down the stem of ripened fruit before

digging the root, i-overing the fiuit with e.irtli. and thus providing for future

propagation. The Indians claim th:it a large percentage of the seeds treated in

this wa.v will germin.-ite.

.Vlthoiigh once ollicial iu the Tnited Slates rharniacop<eia. from 1840 to 18S0,

it is but little used medicinally in this country except bv the Chinese residents,

most of the ginseng proilnced in this country being exported to Chlmi. The

Chinese regard ginseng root as a panacea. It is on account of its conunen-ial

prominence that it is included in this paiier.

Cnltiration.—There is i)rol)ably no plant that has become betti'r known, at

least by name, during the past ten years or more than ginseng. It has been

heralded from north to S(nith and east to west as a money-making crop. The

3.51!>— No. 1«I7—(IT M 1
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prospective ginseng grower must not fail to bear in mind, however, tliat finaii

oial returns are by no means immediate. Special conditions and unusual caro

are required in ginseng cultivation, diseases must be conteudetl with, and a

long iieriod of waiting is in store for him before he can realize on his crop.

Either roots or seeds ma.v be planted, and the best success with ginseng is

obtained by following as closely as possible the conditions of its native habitat.

Ginseng needs a deep, rich soil, and. being a plant accustome<l to the shade of

forest trees, will require shade, which can be supplied by the erection of lath

sheds over the beds. A heavy uiulch of leaves or similar well-rotted vegetable

material should be api)lied to the beds in autumn.

If roots are planted, they are set in rows about 8 inches apart and ti inclic-;

apart in the row. In this way a marketable product will be obtained si>oner

than if grown from sjhhI. The seed is sown in spring or autumn in drills ti

inches apart and about li inches apart in the row. The plants remain in the

seed bed for two years and are then transplanttnl. l)eing set about S by s

inches apart. It re<]uires from five to seven years to obtain a marketable crop

from the seed. Seed intended for sowing should not be allowed to dry out.

as this is supposed to destroy its vitalitj'. .

J'ricc-—The jjrice of wild ginseng roots ranges from .?."> a pound upward. The
cultivated root generally brings a lower price than the wild root, and southern

ginseng roots are worth less than those from northern localities.

L'xportn.—The exports of ginseng for the year ended June 30, 1!K10, amouutiNl

to lOO.tHO pounds, valued at ?1,1T,'>,.S44.

\VATER-EKVX(;o.

ErilHijhim iiilcvifnliiuii Miclix.

Synoitiim.—Erunyiuin u<iiiatk-uin \,.

Other common namiis.—Eryngium, eryngo, bulton-snakeroot. iirn-snakeriHit.

rattlesnake-master, rattlesnakt>-weed. rattlesnake-tlag.

llubitiit mid raiiijc.—Although sometimes occurring on dry land, water-eryngo

usually inhabits swamps and low, wet ground, from the pine barrens of New
.lersey westward to Minnesota and south to Texas and Florida.

Drsiiiiili'iii of iilaiil.—The leaves of this plant are grasslike in form, rigid.

1 to -J feet long, and about ont'-half ineh or a triMe more in width: they are

linear, with iiarallel veins, pointed, generally clasping at the base, and the

margins bristly with .soft, slender spines. The stout, furrowetl stem reaches :i

height of from - to (i feet, and is generally unliranrhed exivpt near the top-

The insigniticant whitish flowers are borne in dense, ovate-gloliular. stonl

steunniHl heads, appearing from .lune to SeptemlK>r. and the seed heails thai

follow are ovate and scaly. ( I'l. V. tig. 4.) Water-eryngo belongs to thr

parsle.v faniil.v (A|)iacea') and is native in this country.

I)i .iiriplioii of rootxlock.—The stimt rootstock is very knotty, with numerous
^hort branches, and prodm^s many thick, rather straight roots (I'l. V. tig. 4).

iKjfh rootstock and ro<its of a dark-brown color, the latter wrinkle<I leirglhwi.se.

The inside of the iixitstock is yellowish white. Water-eryngo has a st>mewhat

peculiar, slightly aromatic iMlor. and a sweetish, mucilaginous tasle at flrsi.

followetl by some bitterness and pungency.

Collection, pricen, and imcx.—The root of this plant is collected in aut\nun and
brings from .j to 10 cents a pound.

Water-eryngo Is an old remedy, and one of Its early uses, as the several

connnon names iudicate. was for the treatment of snake l>ifes. It was otiiclal in

the I'nitiKl .States riiarnni<'0|Hela from ISIIO to ISt'iil, and is em|iloye<l now as a
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(iiiirotio and exiioctoriiiit. iind for pruinotiniK iK-rspiratioii. In lai-fjc dost's it acts

as an omotic. and the root, wlu-n clu'wod. excites a flow of saliva. It is said to

resemble Seneca snakeroot in action.

.\.M KRic.vx .\ni;ei>ic,\.

Aiii/rlirii (ilioiiiiriiiircii L.

Siiiiontliii.—A>(hiiiiii<'li<(i iilriijiiiiiiiii< II 1 lofl'iii.

(ithrr loiiiiiioii iKtiiiis.— .\ii;:eli(a, imiiile-stcMiniid Mi^'elica. ci'eat aiijjelica. lii^li

anfielica. pui'lile anfielica. niasterwort.

ffabHat iiiirl nitifir.—American an;;eliia is a uati\e lierli. rommoii in swamiis

.•inil damp places from Lalirador 1o llelaware .md west to .\linnesoia.

Ihxrriiiti'iii of pUiiil.—Tliis strong-scented, t.ill. stont perennial reaches a

height of from 4 to (J feet, with a sniootli. dark-i>urple. hollow stem 1 to 2 inches

in dian)eter. The leaves are divided into three parts, ea<'li of which is again

divided into threes; the rather Ihin sesments are oval or ovate, somewhat acute,

sharply toothed and sometimes de^ply cut. and aliout 2 inches Ions. The lower

leaves sometimes nieasure - feet in widtli. while the upper ones are smaller, hnt

all lia\e very tiroad exjianded stalks. The fireenish white flowers are produced

from .June to July in somewhat nmndish. many-rayed uniliels or heads, which

sometimes are S to 10 inches in diameter, 'i'lie fniits are smooth, compressed,

and broadly oval. (I'l. \'l. tii;. 1.) American angelica belongs to the parsley

family (Apiacea').

Drxiiiptioii of root.—American angelica root is liranched. from .'! to G inches

long, and less than an inch in diameter. The outside is light brownish gray,

with dee]! furrows, and the inside nearly white, the whole breaking with a short

fracture and the thick bark showing fine resin dots. It has au aromatic odor,

and the taste at first is sweetish and spicy, afterwards bitter. The fresh root is

said to ijossess jioisonoiis properties.

The root of the Euro]iean or garden angelica (Aii</('liiii olfii-hiulix Moench)

supplies niucli of the angelica rout of <'ommerce. This is native In northern

lOtirope and is very widely cultivated, esi)ecially iu IJerman.v, for the root.

Collection. /*;/cc.v, mid ii.w-s.—The root is dug in atitumn and carefully dried.

Care is also necessar,v in preserving the root, as it is very liable to the attacks of

insects. American angelica root ranges from 6 to 10 cents a pound.

.\merican angelica root, which was official in the I'nited States I'harmacopu>ia

from 1820 to 1860. is used as an aromatic, tonic, stimulant, carminative, diuretic,

and diaphoretic. In large iloses it acts as ;in emetic.

The seeds are also employed medicinally.

VKI.I.OW .l.\SMINK UK .TKSSAMINK.

(Ifl.siiniiim .iciiiiiciririiiK (L. ) .\it. f.

I'liaimmopaial iiaiiic.—Gelsemium.

Oilier common iiiimex.—Carolina jasmine or Jessamine, Carolina wild wood-

bine, evening trumpet-flower.

Ilahitat and riimje.—Yellow Jasmine is a plant native to the Sonlli. t'onnd

along banks of streams, in woods, lowland.s. and thickets, generally near the

coast, from the eastern part of Virginia to Florida ami Texas, south to Jlexico

and (Uinteniala.

Ii< .seriiition of plant.—This highly ornamental climbing or ti'ailing plant is

abundantly met with in the woods of the Southern States, its slender stems

leslooneil over trees and fences and making its presence known by the delight-
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fill iierfuuie I'Xhali'd by its tluwt'i-s. Jillin;; the iiir with u li-ii^iniiicf thut is iihimst

riverix)\veriug wherever the yellow jiisniiiie is very abunilant.

The smooth, shilling; stems of this beautiful viue sometimes reach a leufrth of

L'O feet. The leaves are evergreen, laui-e shai)etl. entire. 1* to :> inches long,

rather narrow, borne on short stems, and geuerall.v remaining on the vine during

the winter. The flowers, which aiii)ear from .Tanuary to .\pril. .ire bright

yellow, about 1 to li iii<-lies long, the corolla funnel shaped. (Fig. :iil.) They

are ver.v fragrant, but poisonous, and it is stated that the eating of lioue.v

(leriveil from jasmine flowers has brought about fatal results.

Yellow jasmine is a pereiuiial. and belongs to a family that is noted for its

jioisonous propertie.s. namely, the Logania family (Loganiacea-). which num-
bers among its members such power-

ful poisonous agents as the strych-

nine-producing tree.

Disrriptinii of r'«//.s7"<7,-.—'Che i-oot-

stixk of tlie yellow jasnnue is liori-

zontiil and runs near the surface of

the ground, attaining great leiigtli. l-"!

feet or more: it is branche<l. and here

and there prtHlnces fibrous rootlets.

When freshly removed f r o in t h e

ground it is very yellow, with a pecu-

liar odor and bitter taste. I'or llie

drug trade it is generally cut into

pieces varying from I imli to (1 inches

in length, and when dried consists of

cylindrical sections about 1 inch in

thickne.ss. Ilic roots, of course, thin-

ner. The liaii< is thin, yellowish

brown, with tine silliy bast fibers, and
the wood is tough and pale yellow,

breaking with a splintery fraetiiri'

and showing mimeions line rays radi-

ating •roin a small central pith. Yel-

low jasmine has ji bitter taste and a

pronounced heav.v odor.

Ciillfclioii. iiritcx, iiiiil i(s<'.s,—The
root of .vellow jasmine is usually col-

lected just after the pl.-int has come
into tlower .-iiid is cut into pieces from

1 to a inches long. It is oft<'ii ;idiilleraled with portions of the stems, but these

cai: be distinguislHHl by (heir Ihioncss and ilaiU purplish color. Tin- inli-es rangi'

from :> to .> cents a poinid.

Yellow jiismiiie, wliicli is ollicial In the liiilcd Stales I'baniiacopa'ia. is used

for its [lowerful effect on the nervous system.

Ki«i. 21).— Yellow )tn*tiiilH' [Ii*ltu-miumannitri

nNKUtior.

Spiiiiliii null iliniilitii I,.

I'hiiniiiiriiiiii iiil nil Die.—Spigolia.

Olliir riiiiiniiiii iiiiiins.—Ciirolina pinkrool. Carolina pink. Miirylaml pliik,

Indian pink, starbbHiiii. wonuKrass, worniweed, .Vinerican worinroot.
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lliibittil and runijc.—This priMly little phiiit is lOuiul in rich woods from New
.Icrscy to Florida, west to Texas and Wisconsin. l)vit occurring prinripally in the

Southern States. It is fast di.sappeariii);. however, from its native- haunts.

Ili'si-iiiitiiiii of plant.—I'inkroot heloiifis to the same family as tlie .vellow jas-

mine, namely, the Logaiiia famil.v (I-onaniaeea-), noted for its poisonous species.

It is a native perennial Iierb, with simple, erect stem C inches to 1} feet high,

nearly smooth. The leaves are .stemless, generally ovate, pointed at the a|«'x

and rounded or narrowed at the base; they are from 2 to 4 inches long, one-half

1() 2 inches wide. snwMjtli on the upper surface, and only sliglitly hairy on the

veins on the lower surface. The rather show.v tiowers are produced from Ma.v

to ,July in a terminal one-sided spike; the.v are from 1 to 2 inches in length,

somewhat luhe shajied, n.irrowed below, slightl.v inflated toward the center, and
again nari'owed (jr contracted toward the top. and terminating in five lance-

sliaped lobes; the tiowers are ver.y showy, with their brilliant coloring—bright

.scarlet on th(> outside, and the inside of the tube and the lobes a bright .vellow.

The seed capsule is double, consisting of two globular ]>ortiiins more or less

united, and containing numerous seeds. (PI. VI, fig. 2.1

Dcscriiitiiiii (if rtjotstock.—The rootstock is rather small, from ] to 2 inches

in length and about one-sixteenth of an inch in thickness. It is somewhat
crooked or bent, dark brown, with a roughened appearance of the upper surface

caused by cup-sliaped scars, the remains of former annual stems. The lower

surface and the sides have numerous long, finely branched, lighter colored roots,

which are rather brittle. I'inkroot has a pleasant, aromatic odor, and the taste

is described as sweetish, bitter, and pungent.

Collection, prices, and iisrs.—I'inkroot is collected after the flowering period.

It is said to be scarce, and was rejxirted as becoming scarce as long ago as 1S,S0.

The price jiaid to collectors ranges from 2,"i to 40 cents a pound.

Tlie roots of other plants, notably those of the Kast Tennessee pinkroot

(liiteUia cilio-sa I'ursh). are often found mixed with the true ])inkroot. and the

RncUiu viliiisii is even siibstituted for it. This adulteration or substitution prob-

abl.v accounts for the inertness which has sometimes been attributed to the

true iiinkr(]ot and which has cause<l it to fall into more or less disuse. It has

long beeii known that the true pinkroot was adulterated, but this adulteration

was supposed to be c;iused by the admixture of Carolina phlo.x (I'hhi.i- Caro-

lina L., now known as I'hlo.i- onita L. 1. Imt this is said now to be no part of the

substitution."

The rootstock of Hucllia cilioita is larger an<l not as ilark as that of the Mary-

land pinkroot and has fewer and coarser roots, from wliiili the hark readily

separates, leaving the whitish wood exi)os(5d.

I'inkroot was long known by the Indians, .-iiid its ]iroperties were m.adc

known to ph.vsicians by them. It is olbcial in the I'nited States I'liarmacoixeia.

and is used principally as an antlirlmiiilir.

.\.Mi:i!l( AN (()I,()M4l(l.

Fra.s,r(l r,(/r,//Hr»,v;v W.lll.

Sinioni/ni.—I'rascra traltcri Micbx.

Otlipr common namex.—Frasera, nieadowpiidc. pyraniid-tlower. pyranndplant.

Indian lettuce, yellow gentian, i-'roinul-ceiitaury

"Bulletin 100. Part V. Bureaii <d' I'l.inl ln<1ustiv. "The Drug Known as I'ink-

root."
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Uahitat uiiil ranyv-—American Colombo occui's in tlry soil from tin- western

part of New York to Wisconsin, south to Georgia aiul Kentucky.

Description of plant.—During the first and second year of the growth of this

jilant only the root leaves arc produced. These are generally somewhat roundetl

at the summit, narrowed toward the base, and larger than the stem leaves,

which develop in the third year. The leaves are deep green and produced

mostly in whorls of four, the stem leaves being ." to l! inches in length and

oblong or lance shaped. In the third year the stem is developed and the

flowers are produce<l from June to August. The stem is stout, erect, cylindrical,

and H to S feet in height. The flowers of American Colombo Jire borne in large

terminal, handsome py-

ramidal clu.«ters some-

times 2 feet in length,

and are greenish yel-

low or yellowish white,

dotteil with brown jnir-

ple. They are slender

stemmed, about I inch

across, with a wheel-

shape<l. 4 - parted co-

rolla. The seeds are

contained in a much
o o ui p re.ssed capsule.

(Fig. 21.) American

colomlK) is an indige-

nous perennial, and be-

longs to the gentian

family (OentlanaceieK

DcKcription of rout.—
The root is long, hori-

zontal, spindle shaped,

yellow, and wrinkled.

Tn the fresh state it is

fleshy and quite heavy.

The American Colombo

root of conunerce. foi-

ni e r 1 y i n transverse

slices, now generally

occurs ill lengthwise

slices. The outside is

lie yellow. The tasle is

eiiliaii mot ill taste and

loiiib.. (>V<i«ra ..,
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BLACK INDIAN HEMP.

Apocynvm cannahiniim L.

Phannaropu'ial name.—Apoc.vnuiu.

Other common names.—Canadian Ueuip. American hemp, amy-root. bowman's-

root, bitteiTiKit. Iiirtian-physic. rheiiiiiiitism-weefl, milkweed, wild cotton. C'hoc-

taw-root.

The name " Indian hem|) " is often applied to this plant, but it should never

be used without the ad.iective " black." " Indian hemp " is a name that properly

belongs to Cannabis indica. a true hemp plant, from which the narcotic drug

"hashish" is obtained.

Habitat and lanyr.—Black Indian henift is a native of this country, and

may be found in thickets and along the

l)orders of old fields throughout the

United States.

Deaeription of plant.—This is a com-

mon herbaceous perennial about - to

4 feet bigl), with erect or ascending

branches, and, like most of the plants

l)elonging to the dogbane family ( .\pocy-

naceje). contains a milky juice. The

short-stennned opposite leaves are ob-

long, lance-shaped oblong or ovate-ob-

long, about 2 to inches long, usually

sharp iwinted, the upper surface smooth

and the lower sometimes hair.v. The
(ilant is in flower from June to August

:ind tile small greenish white flowers

are borne in dense heads, followed later

by the slender pods, which are about

4 inches in length and pointed at the

ape.x. (Fig, 22.1

Other speciex.— Considerable con-

fusion seems to exist in regard to

which species yields the root which
has i)roved of greatest value medici-

n a 1 1 y , The PharmacoptEia directs

that " the dried rhizome and roots of

Apoepnuni eiiijnahinuiii or of closely allied species of .\pocynum " be useil.

Tn the older l)otanicaI works and medical lu-rbals <mly two species of .\po-

cynum were recognized, namely, .4 cannabiniini li, and .4. androxacmifolium L.,

although it was known that both of these were very variable. In the newer
botanical manuals both of tliese species still hold good, but the different forms
and variations are now recognized as distinct species, those formerl,v referred

to cannahinum being distinguished by the erect or nearly erect lobe>- of the co-

rolla, and those of the andronarmifolinm group being distinguislied by the spread-

ing or recurved lobes of the corolla.

.\mong the plants that were formerl.v collected as .Apori/num (annal>iiium or

varietal forms of it, and which are now considered as distinct st>ecies, may be

mentioned the following:

Riverbank-dogbane (.4. album Greene), which frequents the banks of rivers

and similar moist locations from Maine to Wisconsin, Virginia, and Missouri,

107

"IG. 2"J.—Black Indiiiii heui|> * AjjOi^ynitm canna-

hinum), (lowering portion, pods, and rootstock

(.\fter King's American Dispensatory.)
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rhis plaut is ixTt'ectly smooth :m<l has white (lowers ami relatively smaller

leaves thau .1. lUiiitabiiiKiii.

Velvet ilosbane (.1. inihrxmix K. Hr. l. which is common from Virginia ti>

Illinois. Iowa, .mil Missouri. The entire [ilant has a soft, hairy or velvety ap-

jiearanee. which renders identitication easy. Accorilinj; to the latest I'llition of

the National Standard l)is|)eusatory it is not unlikely that this is the plant

that furnishes the drufr that has heen so favorably reported niion.

Apooniiiim aiKlrosiicmifnliiim is also gathered by drus collectors for Apociniiiiii

caiiiinhiiiiim. Its root is likewise enipl»ye<l in medicine, but its action is not

the same as that of (-11111101111111111. and it should therefore not be substituted for it.

It closely resembles caiiiiahiiiiiiii.

Dvsciiiitioii (if nwtstock.—The following descriptiim of the drug as found in

commerce is taken from the I'nited States Pharmacoiiceia :
" Of varying length,

.? to .S mm. thick, cylindrical or with n few angles produc«'d l)y drying, lightl.v

wrinklMl longitudinally, and usually more or less tis.sur(>d transversely : orange-

brown, becoming gray-brown on keeping: brittle; fractiu'e sharply transverse.

I'xhibiting a thin brown layer of cork, the remainder of the bark nearly as thick

as the radius of the woml, white or sometimes pinkish, starchy, containing lati-

ciferous ducts; the wood yellowish, having several rings, linely railiate and

very coarsely porous; almost iniKlorons. the tasti- starchy. afteVwards becoming

bitter and somewhat .icrid."

Collcctidii. inicc.i. tiiitl ii.tca.—Tlu> root of black Indian hemp is i-ollected in

autunni and brings from .S to 10 cents a pound.

It is otticial in the fniteil .States I'harmacopceia and has emetic, cathartic,

diaphoretic. c.\pe<torant. and diuretic properties, ami on aci-ount of the last-

named action it is tised in drojisical affections.

The tough tibrous bark of the stalks of black Indian licinp w.is eniployetl by

the Indians as a substitute for hemp in m;iking twine, tishing nets. etc.

I'LKI'KISY-KDOT.

Axrlritiim tiiheniKd I,.

Phurmacopninl name—Asclepias.

Other common ikiiiipx.—Biittertly-weed, Canada-root, Indian-ixisy, orange-

root, orange sw.-illowwort. tuberroot, whiteroot. windroot, yellow or orange

milkweed.

Hnhilat anil niiiiic— I'leuri.sy-root nourishes in the open or in pine woods, in

dry siindy or gravelly soil, usually along the banks of streams. Its range

extends from Ontario and Maine to .Minnesota, south to Florida. Texas, and

Arizona, but it is fotmd in greatest abundance in the South.

Itcm-ription of plant.—This is a very showy and ornamental perennial plant,

indigenous to this country, and bi'longing to the milkweed family ( .\sclepiada-

c«'a') : it is erect and rather stitV in habit, but with brilliant heads of bright

orange-colored Howi-rs that attrai t attention from afar.

The stems are rather stout, erect, h.airy. about 1 to 2 ftn-t in height, .sometimes

branched ni-ar the top. and bearing .-i thick growth of leaves. Tlie.se are either

stemless or liorne im short stems, are somewhat rough to the touch. - to i!

inches long, lance shaiHHl or oblong, the apex either sharp pointed or blunt,

with a narrow, roinided. or heart-shaped bast'. The tlower heads, borne at tin-

ends of the stem and branches, cimslst of numerous, odilly shap«Hl orange-

colored flowers. The corolla Is compos«'d of tlve segments, which are rellexed

or turmnl back, and the crown has tlve eri-et or spreading " hoixls," within

each of whleli Ih a slender iueurved boru. The |i!aut is iu Mower for some

107
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time, usually Iroiii June In Scpleiiilier. followed late iu fall by puds, wliieli

are from 4 to 5 inches long. Kreeii, tinged with red. finel.v hairy on the olitside.

and eontaining the seeds with their long silky hairs, i I'l. VI. tig. '.',.) I'nlike

the other milkweeds, the pleurisy-root <-ontains little or no milky juifx'.

f)e.iciiittion of root.—The root cif this plant is hirge. white and Hesh.v.

spindle shaped, branching. (PI. VI. fig. 3.) As found iu commerce it con-

sists of lengthwise or cros.swise pieces from 1 to li inclies in length and

ahout three-fiiurths of an inch in thickness. It is wrinkled lengthwise and

also transversely and has a knotty head. The thin bark is orange brown and

the wood yellowish, with white rays. It has no odor, and a somewhat bitter,

acrid taste.

Collection, prices, and uses.—The root, which is usually found rather deep in

the soil, is collecteil in autumn, cut into transverse or lengthwise slices, and

dried. The price ranges from <> to 1(1 cents a pound.

Pleuris.v-root was unich esteemed by the Indians, has long been used in do-

mestic practice, and is official in the I'nited States Pharmacopoeia. It is used

in disordered digestion and in affections of the lungs, in the last-named instance

to promote expectoration, relieve pains in the chest, and induce easier breath-

ing. It is also useful in producing perspiration.

Other xpecicx.—P.esides the official pleurisy-root there are two other species

of Asclepias which are emplo.ved to some extent for the same jiurposes. namely,

the common milkweed and the swamp-milkweed.

The common milkweed (A-iclepius xjiriaca L. ) is .-i perennial, native in fields

and waste places from Canada to North Carolina and Kansas. It has a stout,

usually simple stem " to .5 feet in height snd oblong or oval leaves, smooth on

the upper surface and densel.v hair.v beneath. The flowers, similar in form to

those of Axclcpiax tiihero.ta, are pinkish purple and appear from June to Au-

gust, followed b.v erect pods 3 to 5 inches long, wool.v with matted hairs iuul

covered with prickles and borne on recurved stems. The plant contains an

abundance of ndlky juice.

The root of the common milkweed is from 1 to (! feet long, cylindrical, and-

finely wrinkled. The short branches and scars left by former stems give the

root a rough, knotty appearance. The bark is thick, grayish brown, and the

inside white, the root breaking with .-i short, splintery fracture. Common milk-

weed root has a very bitter taste, but no odor.

It is c-ollected in autumn and cut into transverse slices before drying. Com-

mon milkweed root ranges from C to 8 cents a pound.

Swamp-milkweed (Asclepia-i incarnuta L. ) is a native perennial herb found in

swamps from Canada to Tennessee and Kansas. The slender stem, leaf.v to

the top. is 1 to 2 feet in height, branched above, the leaves lance shajied or

oblong lance shapeil. The flowers, also similar to those of tiibero.ta. appear

trom .Jul.v to Sei>tember. and are flesh colored or rose colored. The |)ods are

2 to 3i inches long, erect, and ver.v sparingly hairy.

The root of the swamp-milkweed, which is also collected in autumn, is not

quite an inch in length, hard and knotty, with several light-brown rootlets.

The tough white wood, which has a thick central pith, is covered with a thin,

.vellowish brown bark. It is i>ractically without odor, and the taste, sweetish

at first, finally becomes bitter. This root brings about 3 cents a jiound.

COSIFREY.

Spmphiitum officinale L.

Other common name.i.—S.vmphytum. healing-herb, knitback. ass-ear. back-

wort, blackwort. bniisewort. gum-iilant. sliiipery-root.
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Habitat ami raiuic.—Coiufrey is unturalized from Europe, and ofcurs in

waste places from Newfoundland to Minnesota, south to Maryland.

Description of plant.—This coarse, rough, hairy perennial herb is from 2

to 'A feet high, erect and branched, with thick, rough leaves, the lower ones

ovate lance shape<l. i! to 10 inches |i>ng. pointed at the apex, and narrowed at

the base into margined stems. The uppermost leaves are lance shaped, smaller,

and stemless. t'omfrey is in flower from June to August, the purplish or dirty-

white, tubular, bell-sha[)ed flowers numerous and borne in dense terminal clus-

ters. (I'l. VI, fig. 4.) The nutlets which follow are brown, shining, and some-

what wrinkled. Comfrey belongs to the borage family (Boraginaeeiv).

Drxiiiptioii of root.—Comfrey has a large, deep, spindle-shaped root, thick

and fleshy at the top, white inside, and covered with a thin, blackish brown
bark. (PI. VI, fig. 4.) The dried rout is hard, black, and very deeply and
roughly wrinkled, breaking witli a smooth, white, waxy fracture. As it occurs

in comniei'<-e ,it is in pieces ranging from about an inch to several inches in

length, only about one-fourth of an inch in thickness, and usually c-onsiderably

bent. It has a very mucilaginous, somewhat sweetish and astringent taste, but

no odor.

Collection, prices, and usen.—The root is dug in autumn, or sometimes in

early spring. Comfrey root when first dug is very fleshy and juicy, but about

four-fifths of its weight is lost in drying. The prii-c ranges from 4 to ,S cents a

pound.

The mucilaginous character of comfrey root renders it useful in cun'rlis anil

diarrheal complaints. Its action is demulcent and slightly astringent.

The leaves are also used to some extent.

STONEROOT.

Colliiixoiiiii raiinilinsix 1..

Other fommon names.—Collinsonia. knobroot. knobgrass. knobweed, kiiotroot.

horse-balm, horspweed. richwecd. rii-blcal. ox-lialni. citronella.

Hnhitat and rani/e.—StonetMOt is found in nmist. shady woods from Maine to

Wisconsin, south to Florida and Kansas.

Description of plant.—Like most of the other meinl)ers of tlie mint family

( Menthacea'). stoneroot is anmiatic also, the fresh flowering pl;int possessing a

very pleasant, lemon-like odor. It is :i tall, |x*rennial herb, growing as high as
."> feet. The stem is stout, erect, brani-hed. smooth, or tlic upiH'r part liairy.

The leaves are opposite, aliout :; to S iiu-lies long, thin, ovate, pointeil at the

ai)ex, narrowed or .sometimes heart sliaped at the liase, iind coarsely toothed ;

the lower leaves are largest and are Imnie on slender stems, while the iipi>er

ones are smaller and almost stendess. Stoneroot Is in flower from .luly to

Octolier, producing large, loose, open terminal panicles or heads of small. p;ile-

yellow lemon-scented flowers. The flowers have a fimnel-shnped 2-lippe<l

corolla, the lower lip larger, pendent, jind fringed, with two very much pro-

truding stamens. (IM. VII, fig. 1.)

hexiriiitiiin of root.—Kven the fri-sli root of this plant is very hard. It is

horizontal, large. thi<'k, and woody, and tlie iip|H-r side is rough and knotty and
branchi'd irregularly. (I'l. VII. flg. I.) The odor of the root Is rather dis-

agreeable, and the taste iiungeiit and spicy. In the fresh state, as well as when
dry, the root Is extremely hard, whence the eonnnon mime "stoneroot." The
drle<I root Is grayish brown exfi-rnally. Irregularly knotty on the upper surfaiw-

from the remains of hranches and the scars left by former stems, and tlic lower

surface showing a few thin rot)ts. The luslde of the root is hard and whitish.
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Cullfction, pliers, (iiid ii.sik.—Stoneroot, which is collected in .•lUliMiiii. is cui-

plo.vcd for its tonic, astringent, {liuretic, und diiiphoretic cUVcis. riii. price of

the root raiiKes from 2 to '.'A cents a pound.

The leaves are iise<l by coimtr.v |)eoi)le as an apiilication to l)riiises.

cilAKK s-Koirr.

r,l 1,

bowninn's-ront. Iloaiimnnt-

H]/noni/m.—Lcptnmtra rirt/iiiicd (I,.) \\itt."

I'lianiiacopa idl mi inc.—Leptandra.

Other eoiiiiiiiiii ildiiies.—('\dver's-|ihysic. bine

root, Hrinton-root. tall

s|ieed\vell. tall veronica,

jiliysic root, wliorlywort.

II II hi I II I mill rail fie.—
T h i s connuoii indiK<'-

nous herb is f o u n d

abundantly in moist,

rich woods, mountain

valleys, meadows, and

thickets from Kritisb

Columbia south to .\la-

hama, Missouri, a n d

Nebraska.

DeKCriptimi of pliiiit.--

C'nlver's-root is a tall.

slender-.stemmed peren

nial belonging to the

figwort family (Scroph-

nlariaeere). It is from
.". to 7 feet in height.

with the leaves ar-

ranged around the sim-

ple stems hi whorls of

three to nine. T h c

leaves are borne on

very short stenis, are

1 .1 n ce s h a ped . long

]iointed al llic apc.N,

Marrowe<l al the basi'.

and sharjily toothed, :!

to (i inches in length,

and 1 inch or less in

width. The white tube-

shajjed Howers. w i 1 li

two long protruding st.i

mens, are produced from
.lune to September ami
are borne in several ter-

minal, deusel.v crowded, slender, spikelike beads from 3 to 9 inches long.

Some authors hold that this platit belongs to the gemis Leptandra and that
its name should be Lpptuiidra rinjiiiieii (L.) Nutt. The PharmaeopaMa is here
followed.
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Tbe flowers. :is statetl. are usually white, tliousli the color nia.v var.v from
a i)ink to bluish or purple, ajul on account of its graceful spiUes of pretty flowers

it is often cultivated in wtrdeus as an ornamental pl.iiit. 'i'he fruits are small,

oblong. iMuiipressed. ma ny-see<letl capsules.

Dcxrriptioii of riiiit.ilorl,:—After they are dried I lie rootstocUs have a grayisb

brown appearance on the outside, and the inside is hard and yellowish, either

with a hollow center or a brownish or )nirplish pitli. When brolcen the fracture

is tough and woody. The rootstocl; measures from 4 to i! inches in length,

is rather thick and bent, with brandies resembling the main rootstoek. The
upper surface has a few stem sears, and from the sides and iniderneath numer-
ous coar.--e. brittle roots are produced, which have the appeanuuV of having

been artificially inserted into the rootstoek. (Fig. 'SA.) Culver's-root has a

bitter and acrid taste, but no odor.

Collctti'iii. jirifis. tiiitl i(.«c.«.—The rootstoek and r<x)ts should be collected in

the fall of the second year. When fresh these have a faint odor, resembling

somewhat that of almonds, which is lost in drying. Tlic hitler, acrid taste

of ("ulver"s-root also becomes less the longer it is kept, and H is said that it

should be kept at least a year before being >ised. Tin- price paid to colltH'toi-s

ranges from d to 10 ceuts a pound.

("ulver".s-root. which is oftic'ial in the rniled Stales I'hai-ni.-icdpieia. is iiscd as

au alterative, cathartic, and in ilisordcrs of tlic liver.

I>.\M)KI.I((.N.

Tiliii.rdriiiii offiiiiKili Weber."

N//Ho;i//»/.v.

—

'riiiti.iiKifiii liirii.riKiim (I..) Karst. : " 'I'linutirinn iliiix-lcunix

Desf,

I'liiiniKiciiiiii itil nil III i:—Taraxacum.
Oilier iiiiiiiiioii iiiiiiirs.—Hlow-ball. cankerwort. doon-head-clocli. f<irtune-teller.

horse gowan. Irish daisy, yellow gowan. one-o'clock. (Fig. J4.

1

Haliitut mill niiijjc.—With the exception, possibly, of a few localities in the

South, the dandelion is at home almost everywhere in the I'nited States, being

a familiar weed in meadows and waste plju'cs. an<l especially in lawns. It has

Ikm'U nat\irali7.ed in this country from lOurope and is distrilmted as a weed in

all civilized parts of the world.

Ilrsiri/ilioii iif iiliinl.— It is h.irdly necessary to give a ilcscription of the

dandelion, as almost everyone is familiar with the coarsely toothed, smooth,

shirnng green leaves, the golden-yellow flowers which o|)en in the morning and
only in fair weather, and the round, fluffy seed he.-ids of this oidy too plentiful

we<>d of the lawns. In spring the young, tender leaves are nuich sought after

by the <'olored market women alwut Wasliington. wlm colled tlicin by the bas-

ketful and sell them for greens or salad.

Dandelion is a |ierennial belonging to tin- chicory family (

(
'idioriacea' i. .'ind is

in tlower iir.idieally Ihrougliont the year. Tbc iMiliic pl.iiil coiiiaiiis .i white

Mulky juice.

lUxcrifUiini i>f riiiil.—The dandelion has a large, thick, and fleshy taproot,

sometimes measuring -d Inches in length. In commerce, dandelion rixit is iisu

ally found In pieces :{ to U inches long, dark brown on tlu> outside and strongly

wrinkled lengthwise. It breaks with a short fracture and shows the thick

"Although the coioblnntloii Taiuj-ariim lani.raciiiii (L. ) Karst. should be
art-epteil by right of priority, the usage of the I'hiirinac<i|Melii Is followed.
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wliitisli Imrk marked with circles of milk ducts ;uid a tliiii woody center, wliich

is yellow and porous. It is practically without odor anil has a bitter taste.

('nllccti(fii and lines.—Late in summer and in fall the milky juice heeomes

thicker and the bitterness increases, and this is the time to collect dandelion

root. It should be carefully washed and thoroughly dried. Dandelion roots lose

considerabl.v in dryinjr. weighing less than half as much as the fresh roots. The
dried root should not

he kei)t too lonj;. as

(Iryin;; diminishes its

medicinal activity. It

is ollicial in the ITnited

Slates I'haniiacopieia.

Dandelion i s used

as a tonic in diseases

of the livei- and in

.Ivspepsia.

Iiiiiiiiilx mill iiiiri!'. —
.Most of the dandelion

root toiuid (111 the mar-

ket is collected in ceii-

t ra I lOnrojie. There

has been an unusually

large deniiind for dan-

delion root during the

seasou of T.»07. and

according to the

records con-

in the "Oil,

and Drug He
the imports

1 at the port of

>veekly

tained

I'aint.

porter,

cntei-ec

amountt'd to about 47.(ii

w Yo
)unds

from .F.-innary

The prii-c r.-ingc

(Taruj-tinlni iitliciiMU].
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Another spet-ies whieh is i-olleHed with tliis and for simil.ir punxjses, ami by
snnip regarded as only a variety, is the spotted boneset or spotted joe-pye-weed

{Euixitorium maculatuin L. K This is vei-y similar to E. piiritureinii. Init it does

not grow so tall, is rongh-hairy. and has the stem spotted with purple. The
thicker leaves are coarsely toothed and in whorls of three to five, and the

flower clusters are flattened at the top rather than elongiited as in E. pnriinreum.

It is found in moist soil from New York to Keutnck.v. westward to Kansas.

Xew Mexico. Minnesota, and as far up as British Colunihia.

Itvxcription of iixit.—Queeii-of-thi>-nieadow root, as it occurs in connnerce. is

blackish and woody, furnished with numerous long dark-brown fibers, which

are furrowed or wrinkled lengthwise and whitish within. It lias a bitter,

aromatic, and astringent taste.

Ciillci-titjii. iiricvs. uiitl iixcx.—The root is collecte<l in autiunn and is useil

for its astringent and diuretic properties. It was official in the I'nited States

I'liarnuuopii'ia from IS'Jl) to 1S4('. Tlic price ranges from liJ to i cents a jKiund.

KI.KI AJIl'A.NK.

Iinilii hiliiiiiiiii 1,.

Other coiiiiiiiiii niiiucx.— Inula, imil. liorseheal, elf-dock. elfwi>rt. horse-elder,

scabwort, yellow starwort, velvet dock, wild sunflower.

lluhitut unit niinjv.—This pereimial herb has been uaturali/.iHl from lOuroiH;,

and is found along roadsides and in fields and damp pastures from .Nova Scotia

to North Carolina, westward to Missouri and Minnesota. It is native also in

.Vsia.

IH'srription uf ptuiit.—When iii llwwer eleiampanc resembles the sinifiower on

a small scale. Like the sunHower. it is a member of the aster family ( .Vsteru-

cea-i. It is a rough plant, growing from S to t! feet in height, but proiluciiig

during the first year onl.v root leaves, which attain considerable size. In the

following s»»ason the stout densel.v hair.v stem develops, attaining a height of

from 3 to i; feet.

The leaves are broadl.v oblong in form, tooilicd. tlic upper surface rimgh and

the under side densel.v soft-hairy. The hasiil or root leaves are borne on long

stems, and are from 10 to '20 inches long and 4 to S inches wide, while the upi)er

leaves are smaller and stemless or clasping.

About .lul.v to Septemln-r the terminal fiower heads are produii-d. either singly

or a few together. As already stated, these flower heads bnik very much like

small sunflowers, i; to 4 inches liroad. anil <-onsist of li«ng. narrow, yclluw rays.

:; toothed at the apex, and the disk also is yellow. (I'l. VII. fig. :!.)

Ursrriptiiin of lotit.—Klecampanc has a large. long, branching root, iialc yel-

low on the outside and whitisli .-md fleshy within. (IM. VII, fig. X) When
dry the outside turns a grayish brown or dark brown, and is generally finely

wrinkled lengthwise. As found in commerce, eU>campane Is usually in trans-

vers»» or lengthwise slices, light yellow or grayish and fleshy internally, dotted

with numerous shining resin cells, and with overlapping brown and wrinkled

bark. These sliii-s become flexible in damp weather, and tough, but when they

are dry they break with a short fracture. The root has at flrst a strongly

aromatic cMlor. which has In-en des<Tibed by some .'is resembling a violet odor,

but this diminishes In drying. The taste Is aromatb'. bitterish, and pimgent.

Ciittcclioii. priirK. unit num.—The iH'st lime for collecting elwampane Is in

the fall of the weeond .year. If collected later than that the roots are apt to
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be stringy and wooiiy. Owing lo tlie iuterlucing liuhil ol' the rootlets, much dirt

iidlieres to ttie root, but it should be well cleaned, cut into transverse or length-

wise slices, and carcl'ull.v dried in llie sliailc. Collectdrs rec-civc from .". to .">

cents a iioinid for this root.

Elecaniliane, whicli was olliiial in Ibc I'uitcd Slales I'liariiiac(iiMei;i of isijo.

is much used in affections of the respiratory (n'gans. in digestive and liver

disorders, catarrhal discharges, and in skin diseases.

ECiHINACK.V.

Ilniiiiicii'i (iiifiiislifulhi (I>C. I Heller.

SiiHdiillin.— r.rhiiKii-i ii iiiiiiitsHlniin 1 » '.

Oilier rtiiiiiiiiiii iKiiiirx I'ale-purple i-oiii'Mowcr. .Sjinpsciii-riiot. iiiggerlie.-id (in

Kansas 1.

Iliiliiliit mill nimje.— Kchinacisi Is found in scattered patches in rich prairie

soil or sandy soil from Alabama to Texas and northwestward, being most

abundant in Kansas and Nebraska. Though not growing wild in the Eastern

States, it has succeeded well under cultivation in the testing gardens of the

Department of Agriculture at Washington, I). ('.

Dcscriiilioii of plant.—This native herbaceous perennial, belonging to the

aster family ( Asteracea?), grows to a height of from 2 to 3 feet. It sends uj)

a rather stout bristl.v-hairy stem, bearing thick rough-hairy leaves, which are

broadly laiic-e shaped or linear lance shaped, entire. '.', to S inches long, nar-

rowed at each end, and strongly three nerved. The lower leaves have slender

stems, but as they approach the top of tlie plant the stems become shorter and

some of the upper leaves are stendess.

The Hower heads, ai)pearing from .Inly to October, are ver.y pretty, and the

plant would do well as an ornamental in gardens. The flowers remain on the

plant for a long time, and the color varies from whitish rose to pale jiuiple.

The heads consist of ray flowers and disk flowers, the former constituting the

" petals " siu'rounding the disk, and the di.sk itself being com|)osed of small.

Inbuhir, greenish yellow flowers. When the flowers first appear the disk is

llattened or really concave, but as tlie flowering jirogresses it becomes conical

in shape. The brown fruiting beads are conical, chaff.v. stiff, and wir.v. (l'\.

VII. tig. 4.1

llexrrililiuii u( rout.—Echinacea has a thick, blackish root U'l. Vll. flg. 4 I.

which in commerce occurs in cylindrical pieces of varying length and thickness.

The dried root is grayish brown on the outside, the bark wrinkled length-

wise and sometimes spirally twisted. It breaks with a short, weak fracture,

showing yellow or greenish yellow wood wedges, which give the impression that

the wood is deca.ved.

The odor is scarcely ])erceptible, and Ihe lasle is mildl.N .ininiatic-. aflrrw ards

becouniig acrid and inducing a flow of s.aliva.

Colk'clioii, prices, and uses.—The root of echinacea is collected in autuum
• ind brings from lio to :>0 cents a pound. It is said that echinacea varies greatly

in quality, due chiefly to the locality in wliich it grows. Accordin.g to ,1. I',

l.loyd, the best (lu.ality comes from tlie prairie lands of Nebraska, and that

from marshy places is inferior.

Echinacea is said to be an altcrati\e. .ind to prnmote per.spiratioii and induci'

a How of saliva. The Indians used llu' freshly scraped nwts for the (in-e of

sn.'ike bites,
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Arctium lappa L.

licRsrar's-huttons. luirr-

Siiiioiiiim.—Lappa major Gaertii.

Pfiarmacopcrial name.—Lappa.

Other romiiioii iiamex.—Cockle-button, cuckold-flock

bur, stick-button, bardock. bardaue. (Fig. 2.5.)

Habitat and range.—Burdock, one of our most coiniiion weeds, was introduced

from the Old World. It grows along roadsides, in fields, pastures, and waste

plMces. being very Mbnnilant in

tlie ICastern and Central States

and in some scattered localities

in tbe West.

Dexeriptinn of /iluiit.—Farmers

are only too well ac(|uainted

witli this coarse, unsightly wihhI.

l>\iriMg the first year of its

growtli this plant, which is a bi-

ennial belonging to the aster

family (.Vsteraceje). produces

only a rosette of large, thin leaves

from a long tapering root. In

tbe second year a round, Hesby,

and branched stem is productnl,

tbe plant when full grown nieas-

luing from H to 7 feet in height.

Tbis stem is brancbecl, grooved,

and hair.v, bearing ver.v Ijirge

leaves, tbe lower ones often

measuring l.S inches in length.

The leaves are placed alternately

nn tbe stem, on long, solid,

deeply furrowed leafstalks;

tliey are thin in texture, suiootli

on the \ipper surface, pale and

woolly underneath: \i s n a 1 I y

b e a r t shaped, hut sometimes

roundish or oval, with even,

wavy, or tmitbed margins.

The tlowers are not produced

lU'til tbe second year, appearing from .Tuly until frost. Rnnlock flowers are pur-

ple, in small, clustered heads arnjcd with liooked lips, and tbe spiny burs thus

formed are a great pest, .ittacbing themselves to clothim: ;ind to the wool and

hair of animals. Hurdock is a very prolific seed prodnicr. one plant licaring as

many as 4<XMMKI seeds.

Itenrriptiiin of root.— Burdock h;is a l:irge. fleshy taproot dig. "-'."i), which,

when dry. bei-cmies scaly anil wrinkled lengthwise and has a blacklsb biMwn or

grayish brown color on the nutside. bai-d. breaking with a short, somewlitil

(lesby fracture, and showing the yellowish wood with a whitish spongy I'enter.

Sometimes there is a small, while, silky tuft at the top of the root, whic-h is

formed by the renuiins of (he ba.ses of the leafstalks. Tbe odor of tbe root Is

w<>nk and unpleasant, the taste mucihiKluous, sweedsh, and somewhat bitter,

10-

FiG. as.—Burdock i Arcli riuK liniiu-li niiil
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While tlio root is inol «itli in coiniiierci' in lis piilirc state, it is inoro fre-

quently in broken pieces or in lengthwise slices, the <'<l!j;es of whir'h are turned

inward. The roots of other species of Arctium are also eni|)lo.ved.

Collection, piiccx, ami hsp.s.—Hurdock root is official, and the I'uited States

rharmacoposia directs that it be collected from plants of the first year's growth,

either of Arctium lupixi or of other s|)ecies of Arctium. .\s burdock has a rather

large, fJesby root, it is difficult to dry and is apt to become moldy, and for this

reason ^t is better to slice the root lengthwise, which will facilitate the drying

j)rocess. The price ranges from .5 to 10 cents a pound. The best root is said to

come from Belgium, where great care is exercised in its collection and curing.

Burdock root is used as an alterative in blood and skin diseases. Tlie .seeds

and fresh leaves are also used medicinally to a limited extent.
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EXPLANATION OF PLATES.

Plate L Fig. 1.—Marginal-fruited shield-fem (Dryoptcris marginalh). showiug
upper surface of leaf, the lower surface with the " sori," or " fruit dots."
arranged ou the niargius, aud the erect, cliaff.v rootstock. Fig. 2.—Skunk-
cabbage {!<palliiicma foctida). showing dowering plant with thick rootstock
aud whorl of crowded roots; uufoldetl leaf and spathe laid open to show
rounded si)adix ; also setnUing, and transverse section of rootstock. Fig.
3.—Sweet-flag {.Acorim calamus), showing swordlike leaves, tiowering head
produced from the side of the stalk, and long, creeiiiug nnitstock. Fig. 4.

—

Eethroot {Trilliiuii cnTtiiiii). showing leaves, various views of the flower,
and root. Arrangeujent of the difl'crent parts of the plant is in threes.

I'LATE II. Fig. 1.—Chaniaeliriuui ^Cliaiiiacliriiiiii hitciiiii). showing the male
plant. Note the arrangement of the long-stemmed leaves along the entire
stem and the graceful spike of feathery dowers, as c-ompared with the
grasslike basal leaves aud the erect flowering spikes of Aletris (fig. -J).

with which it is often c-onfiised. The rootstock of t'hamaelirium. with the
slightl.v curved upward end. is also shown. Fig. 2.—Aletris t.llitris fari-
iioMn. Note the grasslike leaves at the base of the stem and the erect
spikes of urn-shaped flowers, as compared with the arrangement of the
leaves all along the stem and the drooping plumelike spikes of t'hamaelir-
ium (flg. !•. with which Aletris is frequentl.v confused. The rootstoi'k of
Aletris, which is rough and scal.v and almost completel.v hidden b.v the
fibrous roots, is, unfortunatel.v. not well shown in the illustration. Fig. ;?.—
Wild yam {Dioscorca villosa). showing part of the vine, with its drooping
clusters of flowers and .'S-winged st^xl capsules: also the long. Iioriz.ontal

rootstock. Fig. 4.— l'.lue flag (Iris versicolor), showing sword-shaped
leaves, the flowers, and i)art of the rootstwk.

I'l.ATE III. Fig. 1.—Large yellow lady"s-slii)i)er (Ciipi'iitciliiini hirsHliim). show-
ing jilant with its broad, parallel-veined leaves, and curious, baglike flower,

and also rootstcK-k with wavy roots. Fig. 2.—Canada snakeriH>t {Asariim
caiiailensc). showing, to the right, the flowering plant, and to the left the
fruiting plant, together with the creei)ing rootstocks. Fig. :!.—Virginia
seriientaria t Aristolochia xcrpciitaria). plant showing seed capsules and
rootst<K!k. Fig. 4.—Soapwort ( Saponnria offiriiialis). showing the upiMT
flowering jwrtion and seed jnjds : also the runners and roots.

Platk IV. Fig. 1.—Oregon grai>e ilicrbcris aqiiifolium), showing a branch with
the leathery, holly-like leaves, and clusters of berries. Fig. 2.—Hlue tx>hosli

{Caiiloplinlluiii lliuli<troiilts>. showing up|>er iKirtion of the plant, with
flowering head. Fig. .'5.—Canada moonseeil (Mciiisitrriiium cuiiadcnsr).

showing a |K>rtion of the vine in flower. Fig. 4.—Hydrangea (Uiidrangca
arborescens). showing a flowering and fruiting branch.

Plate V. Fig. L—Indian-physic (I'ortrraiithns trifuliatiis). showing upper
flowering portion, and l)ase of stem with root. Fig. 2.—Wild sarT«aparillii

(Aralia niolicaiilis). showing dowering plant with rootstock. and to the left

a fruiting head. Fig. 'i.—(Jinseng ( raiia.r (luiiitiiirfoliuiii). showing the

upper [lortlon in flower, and the root. Fig. 4.—W:iter-eryngo (Hrpnpiuiii

iniiiifoliiiin). showing the long, grasslike leaves, stout-stennne<l flowering

lieads. and rootstock.

Plate VI. Fig. L—American angelica (Anijelica atropiirpurra). showing leaves,

fruiting head, and to the right a portion of the stem with broad, expanded

leafstalk. Fig. 2.—Pinkroot (Sitiiirlia marilaiulica). showing flowering top

and seed capsules. Fig. :i.—Pleurisy-root ( Ascli'iiias tiihrro.ta). showing
flowering top. (Kids with escaping hairy seeds, and root. Fig. 4.—Coinfrey
(Siiwphvtiim ofpriiiulc). showing the thick, rough leaves, the clusters of

flowers, lower i>ortion of plant with root. :mti sections of ri>ot.

Plate VII. Fig. 1.—Stoneront (Colliiisoniu raiiailriisis), showing flowering top

niid base of stem with root. Fig. 2.—t^ieeii-of tlie-meadow il'.upalorium

purpurrum). showing leaves and flowers. , Fig. .!.—KhKampane [Inula

hrlrnium). showing le.ives. flowers, anil root. Fig. 4.—Echinacea (Brau-

114-ria anijuHtifolia). showing dowering plant.
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Bui 1 07. Bureau of Plant Industry. U. S. Dept. of Agncultur<

Fig. 1 .
— Marginal-fruited Shield-Fern
DRYOPTERIS MARGINALIS'.

Fig. 2.—Skunk-Cabbage 'Spathyema
FOETIDA>.

Fig. 3.—Sweet-Flag ' Acorus calamus*. Fig. 4.—Bethroot iTrillium erectum





Bui. 107, Bureau of Plant Industry, U, S. Dept. of Agncultufr

Fig. 1
.—Chamaelirium (Chamaelirium

LUTEUM I.

Fig. 2.—Aletris 'Aletris farinosai.

Fig. 3.—Wild Yam iDioscorea villosa'. Fig. 4.~-Blue Flag Iris versicolor





ul. 107, Buieau of Plant Industry, U. S. Dept. of Agriculturi

FiQ. 1.— Large Yellow Ladvs-Slipper
iCypripedium HIRSUTUMi.

Fig. 2.—Canada Snakeroot Asarum
canadense'.

Fig. 3.—Virginia Serpentaria iAristo-

lochia serpentarial
Fig. 4.—Soapwort ' Saponaria

officinalis .





Bui. 107, Bu.ei J ' P'3n! ln.lu;!ry U S D^d; cf Asr'icu!tur<

Fig. 1.—Oregon Grape Berberis
aquifolium .

Fig. 2.—Blue Cohosh Caulophyllum
thalictroides .

Fig. 3.—Canada Moonseed Meni-
SPERMUM CANADENSE'.

Fig. 4.—Hydrangea Hydrangea
ARBORESCENS'.
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Fig. 1 .—American Angelica Angelica
atropurpurea'.

Fig. 2.—Pinkroot Spigelia

marilandica .

Fig. 3.—Pleurisv-Root Asclepias
TUBEROSA'.

Fig. 4.—Comfrey (Symphytum
officinale i.





107, Burt-dij f.f Pl.-rnt In.luit.y, U S Di-p' :• Ag

Fig. 1.—Stoneroot iCoLuiNSONi,

CANADENSISi.

Fig. 2.—Queen-of-the-Meadow
eupatorium purpureumi.

3.— Elecampane (Inula heleniumi Fig. 4.—Echinacea iBrauneria
angustifoliai.
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Page.
Berberis. B. aquifoliuui. B. nervos:i. B. piiinat.-i. nnd B. repens. See Ore-

gon grape :'.t'.-:i7

Bethroot, description 20-21

Birthroot. Sec Bethroot 2i)-21

wort. See Betliroot 20-21

Bitterroot. See Indian hemp, Mark 55-5«i

Blackroot. See Culver's-root ^ 5JM"iO

wort. See Comfre.v 57-.58

Blazingstar. See Chamaeliriuui and Aletris 17-18,19-20

Bloodroot, description 40-41

Blowball. See Dandelion (KMil

Blueberry-root. Sec Cohosh. I)lue
,

37-38

Bog-onion, .s'rr Turnip, wild 13-14

Boneset, purple, spotted, and tall. See Queen-of-the-nu>adow 61-<i2

Bouncing-bet. .See Soapwort - 31

Bowman's-root. See Indian-physic; Indian hemp, black: and Culver's-

root 42^3, 55-56, 5!M»
Brake, knotty, and sweet. See Male-fern 11-12

Brauneria augustifolia. .See Echinacea (B

Brintou-root. .See Culver's-root 59-60

Broom, clover, indigo, and yellow. .See Indigo, wild 43-44

Brown dragon. .See Turnip, wild 1.3-14

Bruisewort. .see Soapwort and Comfrey 31,57-58

Bugbane. .See Hellebore. Anierican. and Cohosh, black 18-19. S.")-."!!!

wort. .See Hellebore. .Vnierican. and Cohosh, black . 18-19, 35-3r.

Bumblebee-root. See Bethroot 20-21

Burdock, description 64-65

Butter-dock. .See Dock, yellow ( 27-29

Butterfly-wewl. .See Pleurisy-root 56-57

Button-snakeroot. .See Water-eryngo 50-51

Cabbage, meadow, and swamp. .Sec Skunk-cabbage 15

skunk, description 15

Calamus. .See Sweet-flag 16

.See 0/.VO miller Flag, blue.

Calomel, vegetable. .See May-apple 39—10

Canada-root. .See I'leurisy-root • -— 56-.'»7

Cancer-jalap. .See Pokewee<l — 29-:i0

Cane, sweet. .Sec Sweet-flag It!

Cankerroot. .See Goldthread . 'M

wort. .See Dandelion ^ (io-fil

Cat's-foot. .See Snakeroot. Canada 2.V26

Caulopliylluni and C. thalictroides. See Cohosh, blue J 37-38

Centaury, ground. .See Colombo. American 53-54

Chumaeliriuni. description 17-18

luteuui and C. olMivale. .See CbaniaelirhMn. description I7-IH

.See ulxii iiiiilrr .\letris.

Cbandler's-grass. .See Couch-grass -- 12-13

Chlckcntoi'. .se" Crawley-rool 24-25

Chinnicy-pink. .See Soapwort 31

Choctdatc-flower. .See Cranes lilll 44-45

Chiictaw-root. .See Indian hemp, black - 55-.'(6

Clmicifuga and C. raceinosa. .See Cohosh, bhu'k 35-.'{<!
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Cinnamon-sedge. .S'ce Sweet-flag li!

Citronella. Src Stoncroot 58-.5J>

Clover-broum. ;S'cc ludigo, wild 4.'$—14

Coakum. See Pokeweed 2!»-.'!0

Cockle-button. Urc Burdock *'A-iu>

Cohosh, black, description 35-30

blue, description 37-38

Colieroot. ,scc .\lctris ; Yam, wild; and Snakeroot. Canada. 10-20, 21-22. 2r>-2i;

Collard. Set: Skunk-cal)l)age I !.".

Collection of root drugs 10-11

Collin.sonia and C. canadensis. 8ee Stoneroot 58-59

Colomlio, American, description .5;J-54

Colt's-foot, false, and colt's-foot snakeroot. See Snakeroot, Canada 2.">-2t>

Comfrey, description 57-.58

Common names of plants, confusion 10

Coneflower, pale-purple. See Echinacea 63

Coonroot. .S'ce Hloodroot 4f>—il

Coptis and C. trifolia. .See Goldthread 34

Corallorhiza and (". odontorhiza. .S'ec Crawle.v-root 24-25

Coralroot, late, small, and .small-flowered. See Crawley-root 24-25

Corn, bear. See Hellebore, American 18-10

crow. See Aletris 10-20

snakeroot. See Water-eryngo 1 50-51

Cotton, wild. See Indian hemp, black 55-50

Couch-gra.ss, description 12-13

Crane's-bill, description 11 15

spotted, and wild. See Crane's-bill, description 44-45

Crawley. See Crawley-root 24-25

Crawley-root, de.scription 24-25

Crow-corn. See Aletris 10-20

foot. See Crane's-bill 44-45

soap. See Soapwort — 31

Cuckold-dock. See Burdock

—

0-1-05

Culver's-physic. See Culver's-root .30-00

root, description 59-60

Curcuma, Ohio. See Goldenseal 31-33

Cypripedium, ('. hirsutuni. C. parviflorum. and C. pubescens. See Lad.v's-

slipper , 2;i-24

Daffydown-dilly. See Bethroot Jii-Ji

Daisy, Irish. See Dandelion i;ii-(",l

Dandelion, de.scription i;ii r,i

Dealers in root drugs, coinniunicution necessary 11

samples to he sent - 11

Descriptions of plants furnishing root drugs _ - ll-<!5

root drugs U~i:r>

scope of 11

Devil's-apple. See May-apple :::>-U>

bit. See Chamaelirinm and Aletris__ 17-18, l!>-20

bite. See Ilelleliore. American 18-10

hones, see Yam. wild 21-22

ear. See Turnip, wild 13-14

grass. Sec Couch-grass 12-13
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Page.

Dioscorea. D. villosa, and D. villosu var. glabra. Sop Yam, wilil 21-2::

Dishclotb. Sec Betbroot 20-21

Dock, bitter. blunt-leave<l, broad-leavetl, butter, eoniiuoii, curletl, narrow,

and sour. .S<e Dock, yellow 27-20

cuckold. .S'cc Burdock G4-I55

elf, and velvet, .See Elecampane 02-03

yellow, description 27-29

Dogbane, riverbank, and velvet. See Indian benip, black 55-oG

grass, .S'ce Couch-grass 12-13

Doon-bead-clock, .S'ec Dandelion 00-61

Dovefoot. See Crane's-bill jl 15

Dracontium and D, foetiduni, See Skunk-cabbage l.'i

Dragon, brown, and dragon-turnip. See Turnip, wild 1.V14

Dragon's-claw, See Crawley-root 24-2.5

Dropwort. western. See Indian-pbysic 12-4.'?

Dryopteris filix-uias and D, uiarginalis. See Male-fern 11-12

Duckretter, Sec IlellelKire, American 18-1!)

Ducks-foot. &'ee May-apple .3!t-4«t

Durfa-grass. See Coucb-grass 12-13

Durfee-grass, See Coucb-grass 12-13

Dutcb-grass. See Couch-grass 12-13

Earth-gall, .Sec Hellebore, .\nierican 18-1!)

Echinacea angustifolia. Sec Echinacea, description 63

description 63

Elder, horse. .See Elecampane 62-<i3

Elecampane, description 62-<>.'?

Elf-dock. .See Elwampane 62-«i.".

wort. .See Elecampane ' 62-6.'{

Eryngium, E, aiiuaticum, and E, yuccifolium, .See Water-eryngo 50-51

Eryngo, .See Water-cryngo 50-51

Eryngo, water, description .TO-Sl

Eupatoriuin uiaculatum and E. purpureum. .See Queen-of-the-meadow.

Explanation of plates f>8

term " root drugs " t)

E.ve-balui. .See Goldenseal 31-33

root. Sec Ooldenseal 31-33

I^ern, basket, evergreen wood, male shield, and marginal-fruited shield.

.Sec Male-fern 11-12

male, description 11-12

Eeverroot, Se<- Crawloy-root 24-2.'>

Ein's-grass. .See Couch-grass 12-13

rivo-tiiigcrs. .See Cinseng 4!)-50

I'lag. blue, description 22-23

.S'ec also under Sweet-flag,

Illy, and water, ^'ee Flag, blue 22-2:1

myrtle, .s'ee Swoet-flag 10

(loison. Sec I'Mag. blue 22-2:i

See also uiiiler Sweot-tlag,

rattlesnake, .See Wnter-eryngo 50-51

swwl. description l'>

.s'< (• also under Klag. blue.
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I'age.

Fliix, niouiitMiii. Sec Snakeroot, Seneca 45-47

I'Icur-Uclis, American. .S'ce Flag, blue 22-23

FI()\ver-de-lui-e. American. See Flag, blue 22-2.T

Flnctualion in prices of drugs 11

Fortune-teller. See Dandelion (iO-Cl

Frasera, F. carolinensis, and F. walteri. >S'ee Colombo, American "kS-.'H

Fuller's-lierl). See Soapwort 'M

(Jarget. See I'olcewecd 2t>-.S0

(ielsemium and (}. sempervirens. ,S'ec .I.asmine, yellow 51-52

(Jeiitian, yellow. Sec Colombo, American 5.3-54

(Jcranium and (}. maculatum, spotted, and wild. .S'cc Crane's-bill 11 1.5

Cillenia, G. stipulacea, and G. trifoliata. See Indian-physic 42—13

(Jilliflower, mock. Sec Soapwort 31

Ginger, Indian, and wild. See Snakeroot, Canada 25-26

(Hnseng, American. See Ginseng, description 49-50

blue, and yellow. See Cohosh, blue 37-38

description 49-50

(Joldeuseal, description 31-33

(Joldthread, description — 34

(jowan, horse, and yellow. See Dandelion (jO-(Jl

Grape, Oregon, description .30-.37

Rocky Mountain. See Oregon grape 36-37

Grass, Chandler's, creeping wheat, devil's, dog, durfa, Durfee, Dutch,

Fin's, quack, quake, quick, quitch, scutch, twitch, wheat, and

witch. See Couch-grass r2-13

couch, description 12-13

myrtle, and sweet. See Sweet-flag 1 It!

Gravelroot and Indian gravelroot. .sVc (iueen-of-the-meadow 61-62

Ground-centaury. See Colombo, American 5.3-54

lemon. See May-apple 39-40

raspberry. See Goldenseal 31-33

squirrel pea. See Twinleaf 38-39

(Juni-plant. See Conifrey 57-."),S

Ilardock. See Burdock 64-65

Healing-herb. See Conifrey 57-58

Ileart-snakeroot. See Snakeroot, Canada 2.'>-26

lledge-pink. See Soapwort 31

Uelleliore, American, description 18-19

big, false, green, swamp, and white. Sec Hellebore, American. l.S-19

fetid. Sec Skunk-cabbage l-">

Helmetpod. See Twinleaf .'!S-39

llelonias, description 17-18

dioica. See Chamaelirium or Helonlas, description 17-18

Hemp. American, and Canadian. See Indian hemp, black 55-56

lilack Indian, description 55-56

Hog-apple. See May-apple 39-10

Holly, mountain. See Ongon gvtiyie 36-37

Horse-balm .and horsew(>ed. See Stoneroot 58-59

elder and horseheal. See Elecampane 62-63

gowan. See Dandelion 61M51

Horsefly-weed. See ln<ligo. wild.- 43—14
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Pago.

Hurr-bur. See Burdock IJ4-65

Huskwort. Sec Aletris l»-20

Hydrangea arborescens and wild hydrangea. Sec Hydrangea, description, 41-42

description 41-42

Hydrastis and H. canadensis, see Goldenseal 31-33

Indian apple. See May-apple 39—40

balm and Indian shamrock. See Bethroot 2«>-21

dye. Indian turmeric, and Indian-paint, .vellow. Sec Goldeaseal— 31-33

ginger. See Snakeroot. Canada i 25-2(>

gravelroot. See Queen-of-the-meadow 0>l-«!2

hemp, black, description 55-5ii

" hippo. Sec Indian-physic 42—4;i

lettuce. See Colombo, American 5;i-54

paint, red. See Bloodroot 40-41

physic, description 42—13

See also Indian hemp, black.

pink. Sec Tinkroot 52-5.3

poke. See Hellebore. American - 18-10

posy. See I'leurisy-root • 5(5-57

root. See Sarsaparilla. wild 48—10

shoe, yellow. See Lady's-slipper 23-24

turnip. See Turnip, wild 1.3-14

Indigo. American, white wild, and yellow ; indigo-broom and indigo-weed.

See Indigo, wild 4.3-44

wild, description 4:V—14

Inkberry and red inkberry. See Pokeweed 20-.30

Introduction to bulletin 0-10

Inul. See Elecampane (»2-«>:{

Inula and I. Iieleniuni. See Elecampane (rj-(l3

Ipecac. American, and false. See Indian-physic 42—1;{

Iris and I. versicolor. See Flag, blue 22-23

Itchweed. Sec Hellelwre. American 18-10

Jack-in-the-pulpit. See Turnip, wild 13-14

.Talap. cancer. See Pokeweed 20-;{0

.Tasmine. Carolina. See .lasmlne, yellow 51-.'>2

yellow, description 51-52

.laundice-root. See Goldenseal 1_ 31-33

.leffersonia and .1. diphylla. See Twinleaf , 38-.30

Jessamine. Carolina. See .Tasmine. yellow ^ 51-.VJ

yellow, description .51-.'>2

.lof-pye-weed and spotted Joepye-wecd. See Quecn-of-tlic-nieadow in-Cii'

Kidneyroot. .See Queeii-of-t he-meadow (il-<i2

King-oftlie-meadow. .s'ee yueen-of-the-meadow 61-<;2

Knitb:ick. .S'ce Conifrey TtT-.W

Knobgrass. .sVe Rtoneroot nS-.'iO

root. .S'ee Stoneroot S-S-.W

weed. See Stoneroot 08 .'lO

Knotniot. See Stoneroot SS-.V.l
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I-JlK"".

I,a<l.v-hy-tlio-Kate. .Spr Soapwort :'.!

Latly's-slipjier. desoription 2:!-24

larKi? yellow, siiiall yollow. and yellow. Srr I,.iily'.s-sli|ipcr.

description l!:'.-24

Lappa and L. major. .Sre Burdock (U-<i.">

Latlierwort. .SVr Soapwort .'U

Lemon, ground, and wild. See May-apple S!)-40

Leptaiidra and li. virginica. Sec C'ulver"s-root 59-CO

Lettuce. Indian, .svr Colomtjo, American 53-54

Licorice, wild. See Sarsaparilla, wild 48^0
Life-of-man. >S'ee Sarsaparilla, wild 48-49

Lily, flag, liver, and snake. Sec F\ag. blue 22-23

wood. .SVy' Bethroot 20-21

Liver-lily. See Flag, blue 22-23

London-pride. See Soapwort 31

I.flrds-and-ladies. See Turnip, wild 13-14

Maboiiia. trailing. .SVc Oregon grape . .3(!-3T

Male-fern, description ^ - 11-12

nervine. See Lady's slipper - 2:'.-24

sliield-fern. See Male-fern ll-VJ

Mandrake. American, and wild. See May-apple :'.!»-4o

.Maple, vine. See Moonseed, Canada 4ii

Mai-sh-milkweed. See Queen-of-tbe-meadow lil-02

turnip. See Turnip, wild 1,3-14

Masterwort. See Angelica, American : 51

May-apple, description .39—40

-Meadow-cabbage. .SVc Skunk-cabbage 15

pride. .Sc Colombo, American - .5.3-54

turnip. .SVc Turnip, wild - 13-14

Medicinal uses of root drugs 9

.Mcuispcrnium and M. canadeuse. Sec Moonseed. Canada 40

Methods of cleaning and drying root drugs 10

Milkweed, commou, orange, swamp, and yellow. See IMeurisy-root 56-57

marsh. See Queen-of-the-meadow 61-62

See also Indian bemp, black.

Moccasin-flower, yellow. .SVc Lady's-slipper ^ 23-24

Mock-gilliflower. .SVc Soapwort 31

.Monkey-flower. See Lady's-slipper 2.3-24

Moonseed, Canada, description 40

Motherwort. See Queen-of-tbe-meadow (;i-(12

.Muuntain-flax. Sec Snakeroot. Seneca 4."—17

bolly. Sec Oregon grape .3(;-3T

Moutbro<}t. Sec Goldthread 34

Myrtle-flag, myrtle-grass, and myrtle-sedge. Sec Sweet-fla- lil

sweet. iSVe Sweet-flag -- ">

Names of plants, confusion 10

Nerve-root. See Lady's-slipper 23-24

-Nervine, male. .SVc Lady's-slipper '23-24

.Nettle-potato. Sec Stillingia 47-l.s
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rase.

Xigs^rbead. Sec EcUiuacea (Xi

\ve<Hl. Sec Queen-of-the-meadow (!1-C2

Nightshade. Aiuenc-an. Sec I'okeweetl 2!»-:?o

Xoab's-ark. yellow. .SVr Lady's-slipper 1 _ 2:5-24

Nosebleed. Sec Betbrt>ot • 20-21

Old-iuald's-uigbtcap. Sec Crane's-liill 44—K>
l)iuk. See Soapwort 31

nian"s-root. See Sarsaparilla. wild 48—41)

One-o'clock. Sec Dandelion W-*M
Onion, bog. Nee Turnip, wild 13-14

Orange-blossom, see Bethroot 20-21

root. See Goldenseal and Pleurisy-root 31,50-57

Oregon grape. deseri|)tion 36-37

Ox-lialni. See Stoueroot 58-5!)

I'aiiax iiuinquefoliuni. Sec Ginseng 49-50

I*apl"'ose-riM)t. Sec Cobosb. blue 37-38

I'arilla. yellow. See Moonseed. Canada 40.

Pauson. Sec Bloodroot 4(>—41

Pea, ground-squirrel. Sec Twinleaf 3iy-:i!)

Pelican-flower. Sec Serpentaria 2(>-27

Pepper-turnip and wild pejiper. Sec Turnip, wild 13-14

I'etty-iuorrel. See Sarsaparilla, wild ,. 4H-49

I'lilo.\, Carolina, and P. ovata. See iiiiiier Pinkroot 52-53

woods. Sec Soapwort 31

Physic-root. See Culver's-root ,'>!MiO

Phytolacca, P. amerieana, and P. decandra. Sec Pokeweetl 2t)-.'{0

Pigeon-berry. See Pokewet>d 20-30

Pink, Boston, chimney, hedge, and old-maid's. See Soapwort 31

Carolina, Indian, and Maryland. Sec Pinkroot, description 52-53

Pinkroot. Carolina, and East Tennessee. Sec Piukroot. description 52-53

description 52-53

Plant names, confusion 10

Plants furnishing root drugs ll-tM

descriptions 11-«r>

Plates, ex|)lanatlon <'>S

Pleurisy-root, description .''((.-."i"

Pocan. See Pokewee<l JIi-:!!)

Pockweed. .Srr Skunk-cabbage l."i

Podo|)hyIluni and P. peltatnm. Sre May-apple... 3!»-lo

Poison-Hag. See Flag, blue 22-23

S(< tilKii iiiiiler Sweet-Hag.

Poke and Virginian poke. Nrc Pokeweed - 2!>-;i0

Indian. Nee Hellebore, .\nieric;ih . _ lS-1!)

stinking, .svr Skunk-cablmge. . - l.T

PokewetHi, d(>scription . - 2!)-.'tt)

Polecat-we<'d. .svc Skunk-cabbage— , ^ 1.">

Polygala senega ami P. senega var. latlfolia. See Snakeroot, Seneen 4,'i—17

I'ortiTanthus stipulatus and P. trifollatus. Sec Indlan-physlCi. 42-13

Potato, ni-ttb-. See Sllllingia... ._ 47-««

Preparation of root drugs for market ^ 10-11



I'l-icfs, ;i|)|ir(i.\iiiinli' ranjje 11

((iiitlilioris :itfi"cting 11

lIlIctUMtioUK 1 1

paid to c'ollCH-tors II

Tricst's-|piiitl<'. .SVr Tlivnip. wild l'.'y~14

riiccdnn. red. white. -and pnci-ooii-root. .*>V"e Bloodroot 40-41

yollow. Srr (ioldciiscMl 31-33

r.vniini(l-llowi.'i- :uid pyraiiild-iilaiit. l<<i' ('oloiiilid. Aiiioric:ni_ _ - 53-54

ijiiiifk-Krnss. Srr Coucli-srass 1'J-13

yiial<('-;;rass. Srr C'oucli-jjrass _ \2~\'.',

i^ucun-of-tlie-uieadow, description 01-02

<i\ieeirs-deliKtit and (jueen's-root. See Stillingia 47-48

Uiiieli-grass. Srr Couch-grass 12-13

(juillwort. .Sff Queen-of-the-nieadow - 61-02

<^uitcli-grass. .sve Couch-grass 12-13

Kahlilt's-niot. Srr Sarsaparilla, wild 48-4!)

Kaecoiinlierr.v. Srr May-apple 3!)-40

Kaspherry. ground. .S'fe Golden.seal 31-33

Hattlehush. Srr Indigo, wild 43-14

Uattleroot. Srr Coliosh. black 35-30

Kaltle-snakeroot. rattletop. aud rattleweed. See Cohosh, l)laek 35-30

Uattlosiiake-tlag. rattle.suake-ruaster, and rattlesnake-weed. See Water-

eryngo 50-51

root. See Snakeroot, Seneca ; 45-47

i;cd-li('n.)aniin. See Bethroot 2(i-21

licrr.v. .s'ce Ginseng 40-50

root. Srr Bloodroot 4(t-41

weed. Srr Tokeweed 29-30

Itheumatisni-root. See Yam, wild, and Twiuleaf __ 21-22,38-39

weed. Srr Indian hemp, hlack 55-^6

Hichleaf. See Stoneroot 58-59

Kichweed. Sec Cohosh, black, and Stoneroot -^ 3.5-36,58-59

Itiverbiink-dogbane. See Indian hem]), black 55-.56

Uocky Mountain grape. Sec Oregon grape 30-37

Koot drugs, cleaning 10

collection 10-11

dealers, communicifion necessary — 11

samples (o lie sent -- - Hl-U

descriptions 11-05

drying, method 10

time required 10

e.xplanation of term 9

medicinal uses 9

methods of cleaning and dr.ying 10

number described 9

official and nonoflicial 9

packing for shipment 10

plants furiiishing 11-65

prcparallon for market 10-11



78 INDEX.

Page.

Root drufrs. sjimples for dealers 10.11

time for coller-tinfr 10

required for drying 10

lUielliii ciliosa. Sec under rinkroot 52-53

Kuuiex, K. crisjius, and R. ohtusifolius. See Dock, yellow 27-29

Rush, sweet. See Sweet-Hag 16

Saiupson-root. Sec Echinacea 63

Sang. See Ginseng 49-50

Sangree-root. See Serpentaria 1 26-27

Sangrel. ,s'cc Serpentaria 26-27

Sanguinaria and S. canadensis. Sec Bloodroot 40-41

Saiwnaria and S. officinalis. .See Soapwort 31

Saponary. .SVc Soai)wort 31

Sai-saparilla, .\merican, false, and Virginian. Sec Sarsaparilla, wild 48-49

Texas, and yellow. See Moonseeil. Canada 40

wild, description 48—10

Scabwort. See Elecampane 62-ii;?

Soke. S,r I'okeweed 29-:50

Scourwort. .SVc Soapwort 31

Scutch-grass. .See Couch-grass 12-13

Setlge, cinnamon, myrtle, and sweet. .See Sweet-flag 16

Segg. sweet. See Sweet-flag 16

Seneca-root. .SVe Snakeroot, Seneca 45-47

Senega. .See Snakeroot. Seneca 45-47

Serpentaria. description 26-27

Texas and Virginia. .See Serpentaria 26-27

Scrpciitary. .See Serpentaria . 26-27

Seven-liarks. .See Hydrangea 41-42

Shamefai-e. see Crane's-bill 44-45

Shamrock, Indian. .See Bethroot 20-21

Sheepweed. .s'ee Soapwort 31

Shield-fern, male, and marginal-fruited. See Male-fern 11-12

Shootly. .See Indigo, wild 43-44

Sliotbush. .See Sar.saiuirilla, wild 48-49

Silverleaf. .See Stillingia 47-48

Skunk-cabbage, description '. 15

weed. .See Skunk-cabbage 15

Slippery-root. .See Comfrey : 57-58

Slunkweetl. .See Queen-of-the-meadow . .. 61-<i2

Snagrel. .See Sen't'i'taria ^ 26-27

Snakebite. .See Bloodroot 40-41

lily. .SVc Flag, blue - 22-2;$

r<M)t. black. .See Snakeroot, Canada, and Cohosh, black 25-26, 3.'>-,'}t>

button, and corn. See Water-eryngo .'(0-51

Canada, des<-ription 2r»-2ti

coifs foot, heart, southern, and Vermont. See Snakeroot,

Canada 25-2ti

rattle. .See Cohosh, black - SG-'tii

Red River, Texas, and Virginia. See Serpentaria 2<!-27

Seneca, description 4.'i^J7

.*<enega. .See Snakeroot, Seneca ' 4.'>—47
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Page.

Snakeweed. Sec Serpentari.n ^_ . _ 20-27

weed, black. ,SV(? Siiakeroot, Canada 2.T-2(i

Soaproot. Nee Soapwort, description Ml

wort, common. .S'cc Soapwort, description :^l

description _ .'11

Spatli.vema foetida. See Skunk-cabbage l.''>

Speedwell, tall. See Culver'.s-root _ .TO-Hd

^pieelierry. .S'ee Sarsaparilla, wild 48-49

Spifjelia and S. marilandica. See Pinkroot 52-.5:{

Spignet. See Sarsaparilla, wild 48-49

Spikenard, American, Calitoruia, and small. See Sarsaparilla, wild 48^9
Squawflower. See Betbroot 20-21

root. See Betbroot ; Cobosb, black ; and Cohosb, blue, 20-21, SS-.HG, 37-38

Starbloom. See Piukroot 52-53

grass. See Aletris 19-20

wort. See Chamaelirium and Aletris 17-18,19-20

wort, drooping. See Chamaelirium 17-18

meal.v. See Aletris 19-20

yellow. See Elecampane i>2-ii3

Starcbvvort. See Turnip, wild 13-14

Sti<k-l)utton. See Burdock (;4-t;.5

Stillingia, description 47-48

sylvatica. See .Stillingia, description 47-48

Stoneroot, description 58-5!)

Stork's-bill. See Crane'.s-bill 44—i5
Sunflower, wild. See Elecampane 62-63

Swallowwort, orange. See Pleurisy-root _ ,';6-.57

Swamp-cabbage. See Skunk-cabbage 15

heIlel)ore. See Hellebore, American 18-19

milkweed. See Pleuris.v-root 5t5-.57

turni[). See Turnip, wild 1.3-14

Sweet-betty, and sweet-william, wild. See Soapwort 31

cane, sweet grass, sweet myrtle, sweetroot, sweet rush, sweet sedge,

and sweet segg. See Sweet-flag lii

flag, description , 16

See also under Flag, blue.

slumber. See Bloodroot 40-41

Symphytum and S. officinale. See Comfrey 57-58

Symplocarpns foetidus. See Skunk-cabbage _ 15

Tara.\acum, T. dens-leonis, T. officinale, and T. taraxacum. See Dande-
lion 60-61

Tetterwort. See Bloodroot 40-41

'Ilrkleweed. See Hellebore, American 18-19

'I'rillinm and T. erectum, ill-scented, purple, and red. See Betbroot 20-21

Triticum and T. repens. See Couch-grass 12-1.3

Trvie-love. See Betbroot 20-21

Trumpet-flower, evening. See Jasmine, yellow 51-52

weed. .See Queen-of-the-meadow 61-62

Tuberroot. See Pleurisy-root 56-57

Turkey-claw. Sec Crawley-root 24-25

Turmeric. Sec Bloodroot 40—41

107



80 INDEX.

rage.
Tunuerii', Indian, and turnierio-root. >Scc Goldenseal :!l-.'{:5

Turnip, dragon, Indian, marsh, meadow, pepper, and swamp, .s'rc 'rnrnip.

wild 13-14

wild, description 13-14

Twinleaf, description SS-.'iO

Twitcb-frrass. Sec Coucli-irrass i:i-i:$

Unibil-root and yellow unibil. See I,ad.v's-slip|)er 23-24

Umbrella-plant. See Ma,v-apple 30—iO
Uuioorn-plaiit. See Aletris 10-20

root. See Cbamaelirium and Aletris 17-18. l'.)-2l)

root, false. See Cbamaelirium 17-18

true. See Aletris 1f)-2()

Uuicorn's-born. See Cbamaelirium and .Metris 17-18.10-20

Valerian, American. See r.ad.v"s-slipper 23-24

Vegetable calomel. See Ma.v-apple 3!»-40

Venus'-cup and Venns'-sboe. See Lad.v's-slipper 23-24

A'eratrum, V. album, and V. viride. .\meri<'an, green, and true. See Helle-

bore, American 18-10

Veronica, tall, and V. virginica. See Ciilver's-root 5i>-G0

Vine-maple. See Moonsee<I. Canada 40

Wake-robin. Sre Turnip, wild , 13-14-

robin, ill-scented, iinri)le, and red. Sec Bethroot 20-21

Water-erjngo, descripticm 50-51

flag. Sec Flag, blue 22-2S

AVheat-grass and creeping wheat-grass. See Couch-grass 12-13

Whiteroot. See Plenris.v-root 5(i-57

Whorl.vwort. Sec Culver's-root . 50-00

AVindroot. .S'ee Pleurisy-root 50-57

AVitch-grass. .See Couch-grass 12-13

AVoodbine. Carolina wild. Sec Jasmiue, yellow 51-52

AA'ood liM-n. evergreen. .Sec Male-fern 11-12

lily. See Bethroot - 20-21

AVoods-pblo.x. See Soapwort 31

AVorld's-wondcr. .S'ee Soai)Wort 31

AA'ormgrass, wormweed. and American woruiroot. Sec IMnkroot .'>2-.'>:<

A'ain, wild, description ^ ,^1~--

Yellow-eye, .See Goldenseal .,,,1 '.I -3:5

rfM)t. See Goldenseal, Goldthread, and Twinlenf— 31-3o, 34, ;mS-^50

Yellows. .See Lady's-slipper 23-24
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HritKAU (IK I'l.ANT Indlistuy,

Oki'ick of thk Chief,

Wai:/u\>(/f<>,>. ]). r., April 12, 1907.

Sir: 1 have the honor to transmit herewith a manuscript entitled

"The Cold Storage of Small Fruits" and to recommend that it be

published as l^ulletin No. lOS of the series of this Bureau. This bul-

letin was prepared by Mr. S. H. Fulton, formerly Assistant Pomolo-
gist in Field Investigations in Pomology, and lias been submitted by

Messrs. "William A. Taylor and G. Harold Powell, Pomologists in

Charge of Field Investigations in Pomology, with a \iew to publieation.

The subject is an impoi'tant one to small fruit growers in many
portions of the countrj", and it is believed that the results of the

investigations set forth will be found useful by suggesting ways of

prolonging the marketing season and thus conducing to a better dis-

tribution of the product, as well as b}' indicating some of the risks

that are involved in attempts to hold such products longer than their

inherent physical characteristics permit. The fundamental importance

of careful attention to the details of harvesting, packing, and handling

is emphasized by the results of this work, as well as the necessity of

proper ventilation of rooms and isolation of products in storage houses

to preserve the normal color, texture, and Havor of these delicate

fruits.

. The work covered by this report has been done bv Mr. Fulton,

while the investigations of the gases that accumulate in packages of

stored fruit and of the efl'ect of oxygen gas upon stored fruit have

been made by Mr. H. C. (iore, of the Bureau of Chemistry, in

cooperation with this Bureau.

The accompanying illustrations arc necessary to a full iuuloi>taniling

of the text.

Respectfully, B. T. Galloway,
Ch lef of Buna u.

Hon. James Wilson,

Secretanj of Agriculture.
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B. P. I.-2S4.

THE COLD ST()RA(;i- OP SMALL FRLLrS.

INTRODUCTION.

The beneficial inttuencc of cold .storage on fruitgrowing in America

has not been shared equally by all branches of the industry. Some
kinds of fruit are better adapted to storing in cold temperatures than

others, and are in active demand through a longer sea.soa. Winter

apples and pears can be kept in good condition for long periods in cold

storage, and a large part of the late apple and pear crops of the United

States is now held in cold storage annually to insure a supply of these

fruits in good condition throughout the winter and spring months.

Upon the other hand, berries and other small fruits are not stored to

nearly .so great an extent on account of their highly perishaljle nature.

The storage of small fruits is a problem somewhat different from

tlie stouage of the more durable fruits. Winter apples and pears are

usually too hard and innnature when stored to be tit for immediate con-

sumption. Cold storage insures the .safe keeping of these fruits for

long periods, and under proper management l)rings out their finest

flavor and (juality. The fruits ripen slowly in the low temperature of

the storage house, the acids diminish, the starch changes to sugar if

the transformation is not already completed when the fruit is stored,

and the fine flavor and aroma of the fruit are developed.

In the storage of small fruits the conditions and purposes are differ-

(Mit. The strawberry, for example, is usually developed to the highest

state of perfection when picked; the quality is not improved by further

rij)ening, and tlie fruit needs to be consumed quickly. All that can

b(^ hoped for from ccdd storage is to preserve for a short period the

attractive ai)pearance and line flavor of the fruit.

In commercial practice, small fruits arc sometimes stored for specu-

lative purposes. The fruit is bought when the market is low; it is

stored until prices advance, and it is then sold at a profit. Owing to

the extremely perislial)le nature of most of the smull fruits, however,

this must be regarded as a hazardous practice. Tlie great bulk of

small fruits held in cold storage is placed th(>re to protect the fruits tem-

porarily from decay until they can be placed in the hands of the con-

sumer. Shipments of small fruit.s are frequently delayed in transit
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8 THE COLD STORAGE OF SMALL FRUITS.

and reach their destination too late for the earlj' morning market.

There i.s often little opportunity of disposing of them until the follow-

ing morning, or in case the late arrival occurs on Saturday the fruit

can not he sold until the following Monday morning. Without arti-

ficial refrigeration, the fruit would deteriorate rapidly, and in manj^

instances would become worthless before it could be sold. Under
these conditions it may be saved by ])lacing it temporaril}' in cold

stoi"age. An overstocked market sometimes results in the cold storing

of considerable ([uantities of small fruits when there is a reasonable

prospect for a stronger demand and better prices within tw'o or three

days.

Cold stoi"age is now used for small fruits bj^ nianj' canning e.stab-

lishments. At the height of the season, tiie fruit is often received

faster than it can be cared for. The surplus is then placed in cold

storage to be held until it can be packed in the cans. Some of the

l)est ('(juippod canneries in this countrj' are now supplied with their

own cold-storage facilities.

In some sections, particularly in the Hudson River Valley of New
Vork, small-fruit growers ha\'C built farm storage houses, cooled by
ice or by a mixture of ice and salt, with a view to handling their crops

to better advantage. The berries are placed in these houses as fast as

l)ickod, and held until the output of the day is read}- for .shipment.

The fi'uit may l)e held from one day to the ne.\t before shipping, or

even for a longer period if desired in the case of tirm-tleshed varieties,

and still reach the market in good condition. It has been found that

bcM-ries cooled down before shipi)ing will carry in better condition than

they do when shipped in a waiin condition.

Another phaxe of cold storage of small fruits that is assuming con-

sidei-able imporlance is the freezing of the fruit for use by confec-

tioners, bakers, and restaurateurs, the fruit Ix'ing lidd in a frozen

condition for use in ice cream, pastries, etc.

In view of tlu^ difticulties involved in storing and t lie long .season

during which fresh-picked supplies can be obtained from various sec-

tions of the country, the use of cold storage for small fruits will con-

tiiuie to be restricted mainly to the preservation of the fruit for a

brief period when otherwise it would l>e lost. Rut in tiiis tield alone

cokl storage .serves a very important mission, for in many of the large

cities of the country great <[uantities of berries are annually stored

for brief periods for one or more of the reasons already stated. In

New York, for example, thou.sands of crates of berries are some-

times stored in a single day in the cold-storage houses within or near

the produce district.

There is very little information ijublished relati\(' to the cold storage

of small fruits, and such as is available is based primarily upon ol)SCr-
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vation of the conditions .surrouiidinji- tli(! fruit in the cold-storage house.

Little consideration appears to hiive hecn <(iven the conditions sur-

I'ounding the growing and handling of the fruit, though these condi-

tions very largely determine tiii' behavior of all kinds of fruits in cold

storage. The only record of a systematic- test of the keeping of small

fruits in cold storage which has come undei' our observation is a repcjrt

of a series of experiments performed in England in 1898. The results

of this test are given in the Journal of the Board of Agriculture of

Great Britain for June, 1899 (p. 8.5), under the title "Cold Storage of

Fruit." Extracts from this article are here given:

Tlie board of agriculture have received from the Kent County council a report by

Mr. W. P. Wright, F. R. H. S., superintendent of horticulture under the technical

education committee, upon the results of experiments on the cold storage of fruit.

Three cold chambers were used, each fitted with two brine walls or flat tanks i)laeed

in close proximity t<j the insulated sides of the chamber; through these tanks brine

cooled by a carbonic anhydride refrigerating machine was circulated at any desirefl

temperature. Kach chamber was fitted with tiers of galvanized wire shelves around

the sides, and the fruit was placed on these under three different conditions: (1)

Exposed on the shelves, (2) enveloped in grease-proof jiaper, (3) surrounded or

covered by cotton-wool. It was found that strawberries could be kept for at least

three weeks in a temperature of 30°, but it was necessary to surround the fruit with

cotton-wool, or, in the case of fruit in sieves, to place a pad of that material over the

top. When this precaution was not taken, the fruit, though sound, became dull and

lost the fresh, inviting ajjpearance which is so important when it is offered for sale.

Black currants kept well for ten days, after which they began to shrivel, but plumped

and freshened on exposure to the air.so as to be marketalile. This was especially the

case with black currants that had been stored in market sieves covered with a wad

of cotton-wool. After a fortnight's storage, the temperature was raised from 30° to

32° F., and thi.s seemed to give the best results. The experiments with red cur-

rants were an unqualified success, the fruit remaining jjcrfectly sound for si.v weeks,

and maintaining its freshness when exposed to a normal temperature for sixteen

hours. Cherries covered with wool kept for a month at a temperature of 30°, and

at 36° were not only sound, sweet, and juicy, but fresh and clear, .\fter the fourth

week the fruit began to wrinkle.

The small fruits above mentioned, and particularly strawberries, must, it appears,

be placed in store in advance of dead ripeness; when fully ripe they will keep for

some time, but lose surface freshness; the fruit inusl l>e soun<l, and nnt pecked or

injured in any way. * * *

In concluding his report Mr. Wright observes that, in his opinion, penple do nnt

quickly weary of high-class fruit, and a longer season than at present exists could be

secuired for many kinds if the best quality were ensureil; but, apart from this, there

are periods within the season of several perishal)le fruits—black currants, for

instan<'e—when ability to hold the pickings over, if oidy for a few days, would mean

securing an enhamed price.

The results of this test agree in geiu'nd witii the results obtained

through the cold-.storage experiments of the United States Department

of Agriculture as to length of time small fruits may be kept in cold

storage.
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OTTTLINE OF EXPERIMENTS IN SMALL-FRtTIT STORAGE.

Since September. I'.tUl. iiniiiv problems relating to the eokl storage

of fruits have received attention in connection with the tield investiga-

tions in pomology of the Bureau of Plant Industry-. For three j-ears

of this period tlie small fruits have been given special attention.

In these experiments the factors affecting the keeping of small fruits

in cold storage, such as the influence of soil and climatic conditions,

tlic time of picking, the methods of handling, the types of packages,

wrappers, and the temperatures in the storage house have been under

investigation. The effect of cold storage on the flavor and aroma of

the fruit and the l)ehavior of the fruit when withdrawn from storage

have also received consideration.

Subsequent investigations of the Bureau of Plant Industry will bear

upon a number of these problems, and while the principles laid down
in this publication as a result of the tests are l)elieved to be correct,

they may be modifled more or less by the additional light afforded b}-

subsequent experiments. This report, therefore, should be regarded

as preliminary rather than as conclusive and flnal.

The principal varieties of small fruits used in the experiments are as

follows: Johnson Early, Tennessee, and (iandy strawberries; Earl}'

Harvest and Erie blackberries; Milloi-, Kansas, and Doolittle rasp-

berries; Lucretia dewberries; Howard Bell cranl)erries; Versaillaise

currants, and Houghton gooseberries. From eight to twenty-four

l<!-quart crates of each A'ariety were generally used in each season's

test. These fruits, with the exception of the cranberries, which were
oi)tained from a New Jersey grower, were furnished ])y a number
of small-fruit growers in Alexandria and Fairfax counties, Virginia.

The fruit was brought to Washington by wagon, all of the growers

l)eing located within S to 10 miles of the storage house, and was stored

fi'om four to eight hours after picking in the cold-storage department

of the Center Market, at Washington. D. C.

The names of the several small-fruit growers from whom fruit was

procured, and the principal varieties fui'nished by each, areas follows:

Brown, J. K., .Viexandria, Va., N'ersaillaise currants, Houghton
gooseberries, and Early Har\-est blackl)erries.

Durell, E. H., Bell i'lain, N. J., Howard Bell cranlwrries.

Leonard, Havid, Westend. Va.. (Jandy and Temiessee strawberries,

and Kansa> raspberries.

Sherwood, I). C, Westend, \'a., Teimcssee strawberries, Doolittle

and .MiUer raspberries, Lucretia (lewl)erries, and Erie blackberries.

Shreve, U. E. T., ^^'estend, Va., flohnson Early strawberries.

Sprankle, W. T., Falls t'liurch, \i\., Early Harvest blackberries.
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Most of the fruit used in these experiments, except the cranberries

and one series of Gandj- strawberries, which were grown upon claj-

soil, was grown upon reddish, gravelly loam soil with clay sulisoil. at

an altitude of a little more than 100 feet aljove sea level.

The fruit, with the exception of the cranberries (which were in

barrels and boxes), was packed in the open-slat crates conmionly used

in the middle and southern berr^'-growing districts, and also for con-

trast in the closer, more compact Hallock crate used in the berr^-

sections of Michigan and other western States. For the purposi; of

testing the effect of a close package, some of the fruit was also packed

in paraffined paper cartons wrapped with a calendered paper jacket.

Two of these packages are shown in Plate II, ligure 1. During the

season of 1905 some of these cartons were wrapped in heav}- paraffin

paper, the whole being then inclosed in the paper jacket. The effect

of wrapping was also tested lioth by wrapping each l)ox or basket sepa-

rately in thin, impervious japanin paper and by wrapping the entire

crate in heavy manila paper.

Upon arrival at the storage house, part of the fruit of a luunbcr of

the pickings was delayed a few hours in the corridors before it was

placed in the storage room, while the remainder was stored at once.

The fruit was stored in two temperatures, nameh*, 36" and 32 F.

Samples of each lot were held out of storage to compare with the

cold-stored fruit.

THE INFLUENCE OF SOIL AND CLIMATIC CONDITIONS ON THE
KEEPING QUALITY OF SMALL FRUITS.

The.se experiments indicate that tiie character of the soil may influ-

ence the keeping quality of small fruits to .some extent, though the

data along this line are only suggestive. Berries grown to a large

size upon low, moist, clay loam, for example, usuall\" began to break

down more quickly than the .same variety grown to a somewhat smaller

size upon the moderately drj- gravelly loam. No comprehensive

test of the influence of soil types on the keeping of the fruit has been

undertiiken.

The keeping quality of small fruits is quickly attected by changes in

climatic conditions. Berries ripening during a period when the sup-

pi}' of moi.sture is favorable for the development of sound, healthy

fruit, keep better than the same variety stunted by drought or over-

grown by excessive rainfall. Strawberries of tlie Tennessee variety

in 1903 kept poorly when picked during a drought at the opening of

the season, but following two daj-s of rainy weather, which supplied

a sufficient amount of moisture, the fruit kept well for seven to ten

days. After eight days of rainy weather, however, the fruit was

overgrown and soft when stored, and after five days in stoiiigc was

worthless.

108
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Some varieties are much more easily affected bv excessive rains than

others. The Tennessee strawberry, for example, will be softened and

rendered almost unmarketable by a rainfall which would not seriously

affect the Gandy variety.

THE utexttence of the time of picking on the keeping
QUALITY OF SMALL FRUITS.

Small fruits designed for cold storage should be picked when well

matured and fully colored, but while still in tirm conilition. If

harvested in an immature condition the flavor is poor and insipid, as

innnature fruit does not develop propei'ly after ])icking. This being

the case, small fruits for cold storage should be i>ractically as well

matured when picked as fruit that goes directly to market for imme-

diate consumption. i

In the case of nearly all varieties of berries used in the experiments,

three pickings were made for storage, the first early in the season of

the variety, the second at the height of the season, and the third as

late in the season as a good picking could be secured. No difference

in the keeping of the fruit from the several pickings could l>e detected,

pioviding the weather and othei- conditions were uniform throughout

the sea.son of the variety.

STORAGE HOUSE TEMPERATURES FOR SMALL FRUITS.

In these investigations cousidmible (luantitics of small fruit.s have

been stored in duplicate lots in temperatures of both 32 and 36^ F.

At the lower temperature tlie fruit has kept in tiiin condition longer,

was somewhat less affected by mold, and held up ecjually as well or

l)etter after withdrawal from the warehouse than that stored in a tem-

perature of 36^ F. Unless the fruit wsis stored for a period of four

or five days or longer these differences did not become noticeable.

The impression held by many wareiiousemen and fruit handlers that

low temperatures (3'2 to 33 F.) are injurious to berries and other (juick-

ripening fruits has not been boriu* out bj- these investigations. Gandy

straw))erries of the crop of 1!M(3 kept twenty -one days in a tempera-

ture of 32 F. and retained their brigiit, attractive ai)pearance to a

remarkable degree. The condition of the fruit after twenty -one days

in cold storage is shown in Plate I, ^1. Other varieties have kept

equally well for a somewhat shorter period. No discoloration of the

flesh of any of the varieties has occurred as a result of the lower

storage temperature.

Small fruits are stored in most wareliouses at temperatures ranging

from 3.5 ' to 4(>' F. These temperatures give satisfactory results if the

fruit is to be stored not longer than two to three days. If, however,

the fruit is stored for a longei- period of time a temperature of about

32 F. will preserve it in better condition.

lOS
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THE FREEZING OF SMALL FRUITS IN COLD STORAGE.

In .some oT the lari>c cities (Ik; pnictice of ima-Ang siuiill fruits for

tlio {)urpo.se of lioldino- tliciii iiidcfiiiitely in a frozen condition to bo

used in niakin^;' ice cream ami pastries has recently conic into use to a

limited extent among- confectioners, bakers, and restaurateurs. Much
of the fruit used for this purpose is bought when the market price

is low, such as on Saturday evening-s or when the market is g-lutted.

It is hurried into cold storage and is frozen at a temperature rang-

ing from about 5'-' to 12° F. This fruit is used during the normal

small-fruit season, if necessar^^ or may be held to prolong the season

for several weeks, or even months in the case of some of the small

fruits. By freezing the fruit a large amount may be kept on hand,

thereby avoiding the danger of a temporary shortage in the supply.

Some restaurateurs who formerly made a practice of packing })erries

in dry granulated sugar and of holding them at a temperature of 31 to

32'-' F. have now given up this practice and have adopted the freezing

method.

If the fruit is intended for long preservation it is usually placed in

loosely covered tin cans to prevent evaporation, but if it is to be kept

a short time it is frequently stored in the ordinary crates in which it

is conveyed to market. In the tests of the Bureau of Plant Industry

of 1904-5 Gandy strawberries were frozen and held at a temperature

of 10° to 14'^ F. for ten months in the tight paper-wrapped cartons

of paraffined cardboard already mentioned, with very little change in

color and practically no shrinkage. The condition of berries that had

been in storage over seven months in a temperature of 10° F. is

shown in Plate I, £. Berries frozen in open crates at the same time

evaporated and shrunk awaj' fully one-half within a few months.

In June, 1905, strawberries of the Gand}' and Tennessee varieties

and Miller and Kansas raspberries were frozen and stored in different

styles of packages in a temperature of 12° F. in a general freezing

room containing meats, poul-try, game, etc. The packages used were

(1) the paper-wrapped pai'atlined cardboard carton shown in Plate II,

figure 1; (2) the same carton witli an additional heavy paraffined paper

wrap over the cardboard, wliich with the outside paper jacket con-

stituted a triple-thick carton; and (3) the common open slat berry

crate used in this section. This fruit was still normal in appearance on

January 12, 19()<i, except for a slight fading in the color of the straw-

berries and a slight shrinkagii of both strawberries and raspl)erries in

the open crates. The fruit in the closed packages was plump and

attractive in appearance. Tlic flavor of the fruit of both strawberries

and raspberries in the open crates was not gooil. .Vpparenfly the

fruit had absorbed odors from other articles in the storage room.
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The flavor of the fruit in the triple box was a little better, but it had

evidently been tainted through the efl'ect of the carbon-dioxid gas

exhaled by the fruit before it was solidified in freezing. The flavor

of the fruit in the double-wrapped carton, however, which was not so

impervious to the air. was not contaminated, and it retained much of

the sprightliness and flavor of the fresh fruit. This test seems to .

indicate that for frozen fruit, as in the case of fruit stored at a tem-

perature a})ove the freezing point, the liest resuVts can be obtained )»y

the use of a close package, pi'ovided the package is not so tight as to

prevent the escape of the gases given ott' l)y the fruit after it is packed

and before it is frozen.

Frozen strawberries for ice cream have been in use in a limited way
by confectioners for some time, while frozen bla<-kca|i raspberries,

currants, blackberries, hucklelierries, and other small fruits are now
))eing used successfully for pies and other ])astries by a few rcstaui'a-

teurs and bakers. A large pie bakery in a central western city is

successfully using frozen Idackcaps, gooseberries, blackberries, cur-

rants, and huckleberries in large quantities. When made into pies

the flavor of the frozen fruit is said to be practically e(iual to that of

fresh fruit. Considerable ([uantities of cherries and damson ])lums

arc also frozen l>y this com])any for use in pies. Usually these latter

fruits are put into the ])ies whole without seeding. Sometimes they

are <lip])ed in cold water to fake out the frost and then ai-e pitted.

Frozen cherries and phmis shrivel somewhat in baking, and are there-

fore not used so successfully as some of the berries. Frozen stniw-

))erries have not been \ised for pies to any extent, as they are likely

to soften unduly in baking. Fi'ozen hucklelx'rries and currants can

be easily and successfully held for many montlis. In litO;") the iirm

referied to above froze 14 cailoads of huckleberries, using the fruit

in pies for months after the fresh fruit had disappeared from the

markets.

THE INFIiXTENCE OF THE TYPE OF PACKAGE ON THE KEEPING
QUALITY OF SMALL FRUITS.

In these ex])crinienls, the I lallock crate <'<)mm<)nly used in tiie beri'v

districts of Michigan and other (Central Western States was tested

in comparison with the open slat cnit<>, with flaring baskets, used

throughout the berry sections of the Middle and Southern States,

baskets used in the open-slat crates are shown in I'late III, figures 1

and '.i. The Ilallock crate holds It! square <|uart bo.xes, mad(> of veneer

with rai.sed ))ottoms, and is a somewhat tighter i)ackage than the slat

crate. A Haliock crate is shown in Plate 11, ligure S. Tiie Ilailnck

box. shown in Tlate II, figure 2, is also nmch tighter tlian the berry
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basket used in Ihc eastern crate. Tliesc; two orates are the standard

berry packages for the eastern United States. A series of tests devel-

oped the fact that not enouj^li difference in the tightness of the two

packages exists to materially affect the ket^ping of the fruit in cf)ld

storage. Practically the same amount of mold developed in the fruit

in (nw package as in the other, and neither .seemed superior to the

other in affecting the length of tini(! the fruit kept.

With a view to testing the effect of a close package upon the keep-

ing of berries in cold storage, a considerable quantity of fruit was

stored in the cartons before mentioned. The carton used holds a little

less than a quart, and is manufactured and used by a confectionery

firm for the purpose of preserving jiop corn and other confections in a

dry, crisp condition. The package is a verj' close one. well designed

for protecting the contents from contact with the air. Fruit packed

in these Ijoxes in a dry, ffrm condition kept well, being much less

affected by mold and less tainted by storage-house odors than the fruit

stored in opcMi packages. Fi'uit that was damp with rain or dew when
packed, however, fermented and turned brown in tiiree or four days.

A still tighter package, made by wrapping and sealing the paraffined

cardboard carton in a heavy paraffined paper wrap before inclosing

it in the outside paper jacket, was tested during the season of lilO.5.

This package proved too tight; the fruit softened and had the charac-

teristic bad flavor of fruit confined and smothered in an atmosphere

of car})on dioxid.

COMPOSITION OF THE AIR IN DIFFERENT TYPES OF PACKAGES.

In order to test the comparative tightness of the several packages

and to determine the effect of a close ])ackage on the air surrounding

the fruit, a series of chemical tests of the air in the packages was
mad(^ in cooperation with Mr. H. C. Gore, assistant chemist, in the

BuH'au of Chemistry. Packages of fruit were prepared in the berry

field and Avere placed in cold storage at 30° F. two to four hours later.

The packages used were the double-wrapped and the triple-wrapped

cartons previously described and glass bottles with rubber stoppers.

Within four to ten days after the fruit was stored Mr. Gore analyzed

samples of the gases taken from the several styles of packages.

The method of taking the samples of gas was as follows: A round

hole was puni'hed in one end of the box and a glass tube was immedi-

ately inserted nearly the whole; length of the box. This glass tube

was connected with a rul)l)er tube attached to a G-ounce bottle. The
bottle, rubber tu})e, and glass tube had been previously filled with water.

By gentle suction a sample of air 6U to 80 cubii' centimeters in volume

was drawn from the package and was immediately analyzed. In taking

samples from the bottles the glass tube of water was inserted through
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an opening made by removing a glass plug from the stopper of the

bottle. By these methods of taking the gas samples some admixture

with the outside air is possible, but it was evidently not suffieient to

vitiate the results in a comparative study of this kind. Table I shows
the result of these analyses.

T.\BLE I.

—

Analyses of ytis in ^rawberry packages.

Variptv Date of
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ently what otciii red in the tri|)le-\\ rapped cartons and in the glass

bottles. However, in the practical application of a close package to

fruit storage, .smothering would not be likely to occur, as a package

tighter than the double-wrapped box would rarely, if ever, be used.

Fruit appears to be damaged little, if any, in keeping quality or in

flavor l)y the presence of a small amount of carbon dio.xid in tiie air of

the storage room, and only in the presence of a large amount of this

gas does real injury occur. Commercial packages which are generally

used in storing fniit are not sufficiently tight to n^tain a considerable

amount of carbon dioxid. There might be some injury in a moderately

close package if the fruit was not stored quickl3' after it was picked

and packed. The life processes of the fruit arc much accelerated at

this time, particularly in warm weather, and under these conditions

enough carbon dioxid might be given off and retained t)v the package

to injure the quality of the fruit liefore it was ston-d. In cold storage,

however, the life processes are retarded quickly by the low tempera-

ture, respiration progresses much more slowly, less carbon dioxid is

given off', and therefore there is less danger of injury from this source.

THE INFLUENCE OF THE WRAPPER ON THE KEEPING aUALITY
OF SMALL FRUITS.

At the present time no tight berry package is manufactured. A few
northern growers are using paper wrappers on berry boxes, which is a

step in the direction of a close package. In the tests of the Bureau of

Plant Industry impervious japanin paper was used upoTi a considerable

quantity of fruit stored, each box being Wrapped separately. Uei-rv

boxes wrapped in japanin paper are shown in Plate II. tigures2 and 3.

The wrapper aided matei'ially in retaining the bright color and attract-

ive appearance of the fruit and prevented the absorption of storage-

hou.se odors to a marked degree. It also retarded to .some extent the

appearance of mold. In preventing the tainting from storage-hou.se

odors alone, the moderately tight package or the u.s(> of the wrapper

has proved of great Aaluc.

During the season of l!t().") a test of wrapping crates of strawberries

of the Gandy and Tennessee varieties in heavy manila i)aper was

made, the entire crate being covered with paper instead of wrapping

the individual l)askets. While this treatment did not result in mate-

rialh' diminishing tiie amount of mold wliich developed on the fruit, it

did prove efficient in preventing the taintingof the fruit from storage-

house odors. Berries in adjoining unwrapped packages became so

contiiminated with odors from other products in the storage room that

the fruit was (piite unpalatable in a few days, while the berries in the

wrapped crates remained entirely free from such contamination.
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Aside from the protection ad'orded berries by its use. the wrapper
also adds to the attractiveness of a berry box. The idea of rendering

the package more attractive has probably been the dominating one

with the berry growers who have made use of the wrapper, but, as

previously shown, its usefulness does not end with its esthetic value.

Ill commercial cold storage, single rooms in storage houses arc fre-

quently used for a wide range of commodities during the summer
months. It is not uncommon to find vegetables of various kinds and

even citrus fruits stored in the same room with berries. In a poorly

ventilated room, the odors arising from these products are quickly

absorbed by the berries, rendering the flavor of the fruit objectionable.

The fruit lacks wholesomeness, and is therefore objectionable to the

consumer, though it may bt> l>right in color and of sound physiological

condition.

"

THE INFIjTJENCE OF OXYGEN GAS ON THE KEEPING aUALITY
OF SMALL FRTHTS.

As the keeping Cjuality of the small fruits was injured when they

were stored in an atmosphere containing an excess of carbon dioxid.

some tests were made b\- Mr. Gore to determine the influence of stor-

ing strawberries and raspberries in an atmosphere containing an excess

of oxygen.

The strawberries used for the test were of the Gandy variety. A
few berries were soft when stored, but most of the fruit was tirm and

dry. Several ]>oxes were exposed to the usual conditions of the open

package, and .several were kept in a large glass bell jar, which closely

fitted a ground glass plate. The air in this jar was then displaced

with oxygen of JtO to 95 per cent purity, and was renewed at intervals

" The factors that influence the wholesomeness of a fruit in cold storage are coni-

jilex in nature. It is generally supposed that go<nl quality is determined principally

by the length of time the fruit ha.« Ijeen stored. The question, however, is more com-

plicated than this. The pliyi-iial condition and flavor of the fruit at any period in its

storage life may be influenced by the weather conditions surrounding it l>«fc>re it is

stored or by a delay in storing the fruit, both of which may cause it to expend a

large i)art of its life before it is stored; they may be modified by the relation the

package or wrapi)er tears to the proper ventilation of the fruit or to the exclusion of

the impure air of the storage liouse; they may be modified by the rapidity of cool-

ing the i)ro<luce after it is placed in the warehouse, by the relation of tlie storage-

house temperature to tlie life jiroccsses of the fruit, by the ventilation of the ware-

house, and finally by the effect of the length of time the fruit is in storage on all of

these factors. I'ntil recently little attention has ln-en paid to the factors that affect

the wholesoment-ss of cold-storage fruit*, except the length of time a product is

stored anil the temperature in which it is stored in the warehouse. The work of

the Bureau of I'lant Inda^try almig fniit-stonige lines liiis eiiiphiLsizc<l the fact that

the question is much broailerlhan is genendly believed and that it needs careful

ex|ieriniental consideration from aevenil Htand|>oiuts.—Ci. II. P.
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of two to four days throujjhout the experiment. After an interval of

sixteen days tlie jars were opened and the fruit compared with that

stored in the exposed boxes.

The fruit held in oxygen had a good color and flavor, t)ut iiad

softened so as to be entirely unmarketable. It was free from black

mold. The fruit held in open boxes had a good color, but a bad flavor,

and it was badly molded. It was unmarketable. The difi'erencc

between the two lots was about that which occurs when the fruit is

stored for the same length of time in open and closed packages. No
effect due primarily to the oxygen gas was apparent.

For the raspberry test, Kansas blackcaps were used. The fruit was

in first-class condition, dry and iirm, when stored. Several boxes

were left luuler the usual storage conditions, several were kept in a

bell jar in contined air, and several were kept in a bell jar in oxygen,

the gas being frequently renewed. After an interval of thirty-nine

daj's the fruit was examined. The berries in the open boxes had sunk

down so that they tilled the boxes not more than half full. They had

molded badly. The fruit contined in air in the bell jar was in good physi-

cal condition. The berries were dry and free from mold. The flavor,

however, was insipid. The fruit kept in oxygen was also in good

physical condition. The berries were dry and free from mold, but the

flavor was quite insipid. No effect attributalile to tlie presence of

oxygen was brought out. As in the case of the strawberries, tiio bet-

ter condition of the inclosed fruit over that of the exposed fruit was
due apparently to the influence of the close receptacle.

THE rNFLUENCE ON THE KEEPING aUALITY OF CAREFUL HAND-
LING AND OF STORING SMALL FRUITS SOON AFTER PICKING.

The most serious troubles with small fruits in cold storage are the

quick loss in flavor when they are stored in impure air, the softening

of the fruit from overripeness, and the molding or decay, especially

of raspl)erries, strawberries, blackberries, dewberries, and currant><.

'{'he mold usually appears a few days after the fruit is stored. It is a

fungus called Botryth vidgarin, conunonly known as black mold.

Molded berries are shown in Plate 1, /), and in Plate III. It is

especially serious in small fruits that have l)een handled roughly

and that are not stored soon after picking. A berry picked in a dry,

sound, firm condition is not often attacked by the black mold.

Overripe ])erries and l>erries with the surface bruised nearly always

mold. The mold gains entrance through the bruised or weakened

parts of the fruit, creeping over the berries in the form of a cotton-like

covering or inj'celium. It grows luxuriantly in warm temperatures

and slowly in the coldest temperatures in which th(> fruit can be stored

safely without freezing. It is most troul>lesome on raspbefries.



20 THK COLD STORAGE OF SMALL FRUITS.

The most successful method of preventing this trouble is to store

onh' sound, lirm berries. To prevent the trouble is primarily a prob-

lem of picking and handling. It is necessarj- that the pickers do not

injure the berries, and that they be handled through every operation

from the crating to the market with enough care to prevent the bruis-

ing of the delicate fruit. A large proportion of the commercial losses

in the shipping and handling of small fruits is the direct result of the

rough handling which makes them susceptible to mold oi' decaj*.

In addition to the loss from mold, the bruised portions of small

fruits quickly discolor in the storage house, as shown in the frontis-

piece, Plate 1. 6' and IK

Quick storage or cooling after picking is an equally importiint

retpiirement in small-fruit storage. The life i)rocesses need to V)e

checked at the earliest possible moment to prevent overripeness and

to conserve the flavor of the fruit by preventing the giving off and

uccunudation of cart)on dioxid and the absorption of odors from the

surrounding air. The fruit needs to be cooled quickly, also, to retard

tlie growth of the molds already mentioned. If the fruit stands in

the tield or in a packing house or at a railroad stiition for some time

before loading, if it is hot wiien loaded and is .shipped by e.xpress or

by freight without ice. if it is not cooled down quickly in the car when
shipped in refrigeration, or if the fruit is held in the market for some
time after arrival it is impossil)le to place it in cold storage without

the subse(iuent development of bad flavor, overripeness, and moldy
or decayed fruit.

THE LENGTH OF TIME SMALL FRUITS KEEP IN COLD STORAGE.

The lengtii of time small fi'uits keep in cold storage depends upon

tiie variety, the conditions under which the fruits are grown, and the

methods of handling them in picking, packing, shipping, eti'. In the

l)cpartment tests, with fruit iiandled under good commercial conditions,

strawberries kept from one to two weeks in good condition .so far as

appearances were concerned, but the flavor usually began to deteriorate

after three or four daj's. Some of the lirm-fleshed varieties, like

(randy, kept even longer than two weeks whcMi picked dry and care-

fully handled, while ti'nder varieties, like Tennessee, went down much
more (|uickly. Red rasplK'ri'ies usually i)egjui fo mold after two or

three days in storage. RIack rasplterries kept in sound condition for

a somewhat longei- period. Most varieties of i>lackl)erries kei)t a week,

while some of tin? firmer fleshed sorts kept several days longer. Dew-

berries Ixdiaved similar to blackberries. Currants kept well for two

weeks with slight loss of flavor, (iooseberries retained their normal

appearance and flavor for two to three weeks, aft*'r which the fruit
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turned red and bet-anie unsalable, ('rjuihcrries kept throuj^fhout the

winter and were withdrawn the last of Ai)ril in good commercial

condition.

These statements arc l)a,sed upon tests with .small fruits packed in

the customary waj- as for market and stored in a temperature of 32^ F.

Wi'apped fruit and fruit stored in moderately tight packages kept for

somewhat longer periods.

THE BEHAVIOR OF SMALL FRUITS WHEN AVTTHDKAWN FROM
COLD STORAGE.

Small fruits do not hold up long after withdrawal from cold storage

on account of their highh' perishable nature. In the tests of the

Bureau of Plant Industry strawberries, raspberries, and blackberries

which had been stored for several days usually began to break down
within six to sixteen hours after removal from storage, while currants

and gooseberries held up from twelve to twenty-four hours, or even
longer.

Small fruits need to be placed in the hands of the consumer as

quickly as possible after removal from cold storage. If disposed of

quickly after withdiawal, small fruits which have not been stored too

long or subjected to unfavorable conditions in handling or storing will

be in wholesome condition about as long as fruit in similar condition

of ripeness and soundness that has not been in cold storage.

SUMMARY.
/

Cold storage has not exerted so important an influence upon the

development of the small-fruit business as upon the growing of apples,

pears, and other tree fruits. Small fruits are not adapted to keeping

for any length of time in cold storage.

Most of the small fruits are held in cold storage to protect them
from decay, usually not more than two or three days, until they can

be placed in the hands of the consumer.

Nevertheless cold storage is a factor of no small importance in the

handling of the small-fruit crop. Shipments of small fruits reaching

destination too late f<jr the early morning market are usually placed

hi cold storage until the following morning. Large quantities of

small fruits are stored for two or three days when the markets are

glutted and when prospects are good for an advance in prices. Many
canneries are equipped with cold storage plants for use in preserving

berries and other fruits until they can be utilized. In some sections

small farm storage houses are u.sed in connection with the handling of

small fruits. Small fruits are sometimes stored in a frozen condition
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for weeks and even months for use bj- confectioners, bakers, and

restaurateurs.

Berries grown to a large size upon low. moist soil usually begin to

break down more quickly in cold storage than the same varieties

grown to a somewhat smaller size upon light, dry soil.

Berries ripening during a period when the supply of moisture is

favorable for a sound, healthy development of fruit keep better than

the same varieties stunted by drought or overgrown on account of

excessive rainfall.

Small fruits designed for cold storage should be picked when well

matured and fully colored but while still firm.

There is no apparent difference in the keeping of small fruits from

early, medium, and late pickings.

Small fruits must be handled quickly and with great care in the

Held and on the way to the storage house to prevent ripening, the

bruising of the fii-uit, and the development of mold.

If the fruit is to be stored for two or three days, a temperature of

36'-" to 40" F. will ordinarily give satisfactory results, though a tem-

perature of 32^ F. is to be preferred. If the storage period extends

over a week or more, a temperature of SO"-" to 32" F. will l)e found

more effective.

When frozen for long kee])ing. small fi-uits arc usually subjected to

a temperature of .5
" to 12 F.

Frozen strawberries to be used in ice crean) ha\e been in use in a

limited way by confectioners for some time, while frozen raspben-ies,

currants, l)la(kl)errics, hucklel)erries, and other small fruits are now

used successfully' for pies and other pastries by a few resUuirateurs

and bakers.

Strawberries and raspi)eriies were stored in close paper cartons

lined with paraffined cardltoard. Some of these cartons were made

extra tight by the use of a paraffined paper wraj) placed over the card

board liner of the carton. The cartons without the extra wrap i)re-

served the fruit in good, soiuul I'ondition. freer from mold and tainted

less by storage-house odors than fruit stored in open i)ackages. With

the extra wrap the cartons proved too tight; the fruit softened and

had the characteristic bad tiavor of fruit conlined in an atmosphere of

carbon dioxid.

Wrapping baskets of berries in thin inipir\ ions paper aids materially

in retaining the bright color and attractive appearance of the fruit,

pn-vents the absorption of stoiage-house odors to a marked dogiee.

and retards to some extent the appearance of mold.

Strawberries were kept in good condititm in cold storage I'ruin one

to two weeks; red rasplxrries, two to three days; lilack raspl)eriies,
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three to five flays; blackberries and fiewl)erries, from a week to ten

days, and cui'rants, two to three weeks. Cranberri(!s kept all \vintci\

Strawberi'ies, raspl)erries, and blackberries which have been stored

for several days usually begin to break down within ten to twelve

hours after removal from storage, while currants and gooseberries

hold up from twelve to twentj'-four hours longer.

Upon removal from cold storage small fruits should ))e pluceil in (lie,

hands of the consumers as soon as possil)l(\
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DESCRIPTION OF PLATES.

Plate I. Frontispiece. Gandy strawl)erriL's. .1 f^lwws the condition of the fruit

after twenty-one days in i-old storage at a teniiK>rature of 32° F. Tlie fruit was
firm, bright, and normal in apj^earanoe on withdrawal from the storage house,

but the flavor was gone. B shows the eondition of the fruit after more than

seven months in cold storage in a frozen condition at a temperature of 12° F. C
shows the iliscoloration of the fruit from bruising. D shows mold growing over

a l)rui8e<l spot.

Plate II. Packages and wrappers used on berries in cold storage. Fig. 1.—t'artons

in which berries were frozen. Fig. 2.—Strawl)erries wrapj>ed with japanin

])ai)er and a box of unwrap]>ed fruit. Fig. 3.—Black raspljerries in a Hallock

crate, unwrapjied and wrapped with japanin pa]>er.

Plate III. Black mold on strawberries and black raspberries in cold storage.

Figs. 1 and 2.—Black raspl)erries showing mold in cold storage. Figs. 3 and 4.

—

Black mold on strawberries in cold storage. The white mycelial threads holding

the berries together and spreading over them are shown.
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Figs. 1 a.'.d 2.—Black Mold on Black R

Fl.^. 3 AND 4.—Black Mold on Strawberries.

Black Mold on Strawberries and Black Raspberries in Cold Storage.
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LirrriiK oi" transmittal.

U. S. Department of Aoriculture,
Bureau of Plant Industry,

Oeitce ok the Chief,

Wasldnffton, I). C, April 19, WOJ. -

Sir : I have the honor to transmit herewith a technical paper enti-

tled "American' Varieties of Garden Beans," prepared hy \V. W.
Tracy, jr.. Assistant Botanist, Veo:eta])le Testing Gardens, and to

recommend that it he jiuhlished as Bulletin ^'o. 100 of the series of

this Bureau.

In Bulletins Xos. 21 and 69 of the Bureau of Plant Intlustry refer-

ence is made to the increasing number of vegetable varieties and to the

need of some established standard of excellence for vegetable types.

The present publication, which is a continuation of the line of work
followed in the bulletins mentioned, is largely the outgrowth of varietj-

tests carried on at Washington, D. C, and in various places in the

States of Connecticut, New York, Minnesota, Nebra.ska, Missouri,

California, and Washington. Considerable assistance was obtained

by Mr. Tracy from the publications of the State agricultural experi-

ment stations, and many valuable suggestions were oft'ered by seed.s-

men and seed growers, several of whom have reviewed the manuscript

of tiiis monograph.

Varieties of garden vegetables are now in such a confused condition

and reports of vegetable trials generally are so meager and contradic-

torv' that it is usually quite impossible for any but the experienced

seedsman to determine whether a vegetable type, unknown to a ]:)ar-

ticidar community, is really a new tv'pe or a sort already cultivated

in some part of the country. Many varieties are probably uninten-

tionally renamed, and much unnecessary experimentation and com-

parison are carried on every year with sorts which are thought to be

distinct, but are really identical.

It is hoped that the illustrations and descriptions included in this

bulletin will prove adequate to serve as a standard for the dill'erent

l)ean varieties and that the notes on the practical value and usefulness

of the dilTerent sorts, although not yet sufficient to make that i)art of

the bulletin authoritative, will at least be full enough to make a begin-

ning toward establishing the horicultural status of our bean varieties.

Respectfully,

B. T. Galloway.
Oliief of Bureau.

Hon. James Wilson,

Secretary of Agriculture.
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AMERICAN VARIETIES OE GARDEN BEANS.

INTRODUCTION.

Next to the potato, tlu> bean is by far the most important vegetable

of this country. Bemg sold in the United States under more than

400 varietal names and having at least 185 distinct types, it

easily stands first among vegetables in the number of varieties, and
i»cing grown extensively as a field and garden crop, it easily ranks

second in the value of crops produced. Dry beans are a staple farm

product in many sections of the United States, and snap and green

shell beans one of the important green vegetables during the sum-
mer months. One American seedsman sells every year more than

24,000 bushels of seed of garden varieties alone.

BOTANICAL RELATIONSHIP OF BEAN SPECIES.

'I'hose plants which are commonly classed as beans include a great

nunil)er of dillercnt species and genera of the Leguminosa> family,

the same family to which the garden pea, the sweet pea, the clovers,

and the vetches belong. Of these many species this bulletin deals

oidy with garden beans" or with those species cultivated chiefly as

I'ood for man rather than for fodder, for soiling crops, or for ornamental

|)lai1ting.

GARDEN SPECIES.

The live s])ecies whose \ari('ti(s ai'c described in this bulletin are as

follows:

I'liiisi'dlas I'lili/iiris, the Kidney l)eaii, one of tlic hundred or more

species of the genus Phaseohis, is the most varied in type and the

most widely scattered of all the bean species. The total numlier of

distinct varieties throughout the world is probably at least 500.

Phafieolufi lunafus, the Linui bean, is also quite numerous in variety

types, but the total number grown to any extent througliout the

world is probably less than 50,

«See Farmers' Bulletin No. 289, "Beans."
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Phaseolus cocvlneus (P. multlflorus) , known as the Runner beau iu

Europe and as the Muhiflora or Scarlet Runner bean in America, is

represented throughout the world hy jierhaps 50 or more distinct

varieties.

Vigna sesquipi'dal'tii {Dolivltos scsqulptddlis), the Asijaragus heau,

one of 30 or more species of the genus Vigna, is a comparatively

unimportant and imknown plant in agriculture and is represented

throughout the world by j)ossil)ly a dozen distinct varieties.

Vicia faha, the Broad bean, one of the 100 or more s])ecies of

the genus Vicia, is represented throughout the world by several hun-

dred distinct varieties. To the same genus also belong ]">(i(i notira,

commonly known as si)ring vetch or tare, and ]"i(ia vUhmi, com-
monly known ns hairy or winter veti'h.

FIELD SPECIES.

Species not described in tiiis bulletin and which arc more impor-

tant as farm crop.^i than as ganlen vegetal)les include in Americ^v the

following tjpes:

Vigna s/wf/Ksv's, the cowpea," one of 30 or more species of the

genus Vigna, veiy closely resembles ]'igna sesqiiiimlali.s, mentioned

as a garden variety. It is represented by a great number of distinct

types, though only a few have yet found their way into i)rint, the

total number of distinct varieties probably aggregating at least 50.

This species is chiefly used in this country as a ft)rage anil soiluig

crop.

GJijvine hispidii, the soy bean,'' one of 1.") to 20 s|)ecies of the genus

tllycine, is represented by possii)ly 40 distinct varieties. This species

is used in this coimtrv almost entirely as a soiling and forage crop,

but it is largely cultivated in .lajian and other oriental countries as

food for man.
Mitcuiut pfuruiifi var. utilis, the Velvet bean, one of JO to 30 species

of the genus Mucuna, is rc|)re.scnted by s(>veral distinct varieties aud
is u.seful in the South as a soiling and forage crop.

Canaixdia timfonnls, the -Tack bean, one of 17 or more species of

the genus Canavalia, is an unimportant plant in agricnlture, being

used only to a small extent in the South as a forage and soiling crop.

There seem to be no well-defined \iiiiclies of this species in cultiva-

tion.

Did'uhos Idlddl), the Jlyacinlii i>can, oiu' of 10 to 50 species of the

genus l)oliclK)s, is represented by perhaps (i or more varieties, all of

"Spo Farmem' BalletinH No. 8!l, "I'rpwpcns." and No. 278, " I<c);uminnii8 C'roim for

Green Manuring;" alw) Itiilli'tin No. IT of llu' ]!iireuu of Planl Industry, "Soiiui

Diwasi-M of Oh- Cowpca."

fc.Se.' liiillclin No. !)8of Ihe liurcaii .>! I'l.inl Iri.liiHlry. -.Soy Iteaii Varieties."
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whidi arc used as oriuunontal climbers. The species is of little ])rac-

tical value except for the fact that the seeds are used to a small extent

in the Tropics as food for man.

PRINCIPLES OF CLASSIFICATION.

tiarden t)eans naturally divide themselves primarily into the live

species of which American bean varieties consi.st. So far there have

y)een no hybrids between the different species of garden beans, and
all garden varieties belong unciuestionably to one or the other of

these five species. Two of these, the Vicia faba, or English Broad
bean, represented in tliis country' by about 10 distinct varieties, and

the yigna sesquipedalis, or Asparagus bean, represented in tliis coun-

try by one distinct variety, contain so few contrasting tyjies that

they are not separated into classes, but the remaining 3 species are

verj' readily classified.

Phaseolus mdgaris, the Kidney bean, represented in this country

l)y 145 distinct varieties, has often been separated by botanists and
horticulturists, principally on the color and shape of the seed. The
objection to such a classification or to any classification based chiefly

or whollj' on a single character is that it often separates varieties

which are very similar or identical in other respects and brings

together sorts wliich are verj^ different in habit of vine or other qual-

ities. The best classification for Kidney beans seems to be as fol-

lows: (1) Into pole and bush, (2) into green-podded and wax-podded,

(3) into different degrees of brittleness or toughness of pods, and

(4) into various other divisions and subdivisions, based upon habit of

vine, shape of pod, color of .seed, or on some other ciuality peculiar

to each .subdivision, these fuial distinctions depending, as pointed out

in the classification on page 29, upon the quality wliich best brings

iDgether identical or similar varieties. Such a classification .separates

most of the field from the garden varieties, most of the horticultural

class from those not known as horticultural, most of the Red \alen-

tine class from other varieties, and makes various other characteristic

and useful divisions.

Phaseohm lunatus, the Lima bean, is also separated primarily into

])ole and bush. In tliis species the shape of the seed is so very charac-

teristic that both the i)ole and bush varieties may be divided upon
this character as follows: (1) Into flat, large-seeded sorts t^'pifying

large, wide, somewhat flat pods with large but not glos.sy leaf; (2) into

flat, small-seeded sorts t^-pifying small, vers' flat pods with small,

glossy leaf; and (3) into thick, large-seeded sorts ty])ifying thick-seeded

rather than large, flat-.seeded .sorts, and large dull rather than small

glossy leaves. Other than these divisions, there is no further classi-

fication of Limas which has anj' significance among American sorts.
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Phaseolus muUiJJorus, the Miiltiflora bean, is represented in this

coimtrv by but 4 varieties, the only characteristic class distinction

between them being the pole and bush forms.

HISTORY OF VARIETIES.

Botanists now agree that PMseolus vulgaris, P. coccineus (P.

rmiltijlorus), and P. lunatus are natives of America. It is equally

certain that Vicia faba and Vigiia Sisquipedalls {Dolichos sesquij>e-

dalis) are of Old World origin. For a long time it was not defmitely

known whether the diilerent species were of Old or New World

origin, but the discovery of seeds in certain tombs and with mum-
mies and on old records has now made their origin more certain. It

is "not yet positively known, however, in what particular region

the different species are native nor just where they were first culti-

vated by man. Broad beans were undoubtedly grown by the

ancient Egyptians, and kidney beans of many varieties were certainly

used by the American Indians at the time of the discovery of America.

Linni and Multiflora beans are also known to have been cultivated in

the New World for many centuries and the Asparagus beans to have

been used in China for a very long time. Kidney beans were probably

fir.st carried over to Europe from America about the middle of the

sixteenth century, but did not come into general use on tlu^ Continent

until near the end of the century, whil(> the Multilloia beans were not

disseminated till a later period.

Of the 1S5 distinct varieties of beans now cultivated in this coinitry,

oidy lo were grown eighty years ago, or, if there were more, they must

have been known by (piite different names from those they are known
by to-day. It is interesting to note that i>rior to ISla American seeds-

men listed more varieties of Broad beans than at present. The early

settlers were ajiparently so accustomed to Broad l)eans in Europe that

they first endeavored to grow them here, and it was only after it was

discovered that the clinuite of the New England and Middle Atlantic

States is unsuited to these beans that their general advertisement was

discontinued. In l.S'22 Thorburn listed (> varieties of Broad beans, S

of bush Kidney, 3 of pole Kidney, ] of pole Lima, and _' of tiie Multi-

flora.

Previous to ISSO nearly all new types of garden beans came from

Europe, but since that time nearly all have had their origin in this

country. The first wax variety grown in America appears to have

been Black Wax Pole, which has been in u.se at least since IStiO, while

Black Wax Bush, introduced from (iermany about ISti."), was |)rob-

abl}' the first wax bush variety. WHien intfoduced these beans

were probably not the siringless type that (hey are to-day, and

owing to changes which variety types have undergone it .seems

109
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impossible to saj^ when tho first strinjijless variety appeared; it cer-

tainly must have been later than 1S60. The hi^^hest standard of

quality in snap pods was reached in 1889 with Yosemitc Wax.
Many varieties of excellent quality have been introduced since that

(late and some old varieties improved, which are practically equal to

but do not surpass the Yosemite in quality.

All the Lima varieties grown in this country have hatl their origin

in America. The first bush form of these beans was listed in 1889.

Only during the last twenty-five years has the greatest improvement

been made by American seedsmen and seed growers in bean varie-

ties, but as all these improvements and other historical matters are

mentioned in the varietal descriptions it is not necessary to make
further reference to them here.

RULES FOR DESCRIPTION.

To simplify varietal nomenclature and avoid confusion in variety

descriptions, it is necessar}'' to a<lopt the following rules for the use of

names and description of types.

Tyfe names.—After a varietal type is described, it is next neces-

sary to decide which of the many names applied by seedsmen to the

type shall be selected as the one by which the tyi^e shall be known.

Generally the name first used should be adopted, but as the original

name sometimes goes out of general use or even disappears alto-

gether from the trade this nile is not always practicable. Even
though possible to determine which name was first used, there yet

remains the doubt as to whether the old name represents at the [)res-

ent time the same type as when first usetl. Another tyjie may have
been adopted, as, for example, an improved strain may have appeared

in the old type, and this may have been given a new name ami called

a new variety. In course of time seedsmen, in receiving orders for

the old variet}^, may think it best to fill such orders with seed of the

improved strain instead of with that of the old type, which they may
have discardeil altogether. This is what seems to have occurred

w''.a Horticultural Bush, so that iiustead of sending out the old type

nearly all seedsmen now send out Ruby Horticultural liush. which
was developed from Horticultural Bush.

Confusing names.—Some names are undesirable because so similar

to others as to be easily confused with them; others because so

many worded as to be bewildering and inconvenient. In reganl to

the latter [)oint, it is generally safe to drop from variety names all

such words as improved, selected, perfected, extra, select, choice,

superior, celebrated, fine, true, and most words in the possessive case.

Source of seed.—As difTerefit seedsmen sometimes recognize quite

difi'erent types for the same variety, it becomes important that tlie

3523—No. 109—07 2
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names of seedsmen be given upon whose samj)les variety desfriptions

are based. It does not seem worth while, however, to publish occa-

sional or temporary errors which f)ccur in supplying seetl orders.

Mistakes in variety types are sometimes unavoidable, and the relia-

bility of different seed houses is ascertainable only by a large number
of tests, much larger, in fact, than it is usually i)rofita])le to make.
The question of locality for bean varieties has not yet become impor-

tant in the I'nited States. This is largely because most of the seed

at present is obtained from a few well-recogni/.ed localities, and also

because it is not yet certainly known whether beans coming from

particular localities are really superior to those from other localities.

No mention is therefore made in the following descriptions as to where

the seed samples were grown. Most of the Ividney l)ush sorts, how-

ever, were probably grown eitlier in New York, Michigan, or Wiscon-

sin, and most of tlie pole and T..ima varieties in California.

Variety forms.—In comparing vegetable A'arieties a regular order

of description shoidd be followed. Some kind of variety form is nec-

essar}' to avoid omission of the (jualities on whicli information is

desired, as well as to make reports orderly, precise, and comj)arable

with those of other ex|)crinu'nters.

VARIETY FORMS FOR BUSH KIDNEY BEANS.

The characters referred to in the \ariety de.scripi ions of (his bul-

letin arc explained here in the same order in which they are fol-

lowed in the descriptions of the variety types. In a<ldition to these

general characters, there are some others pecr.Har to one or several

varieties which are not mentioned, but are discu.ssed in the descrip-

tions of tile varieties possessing them. Following eacii character

are generally givi'U the terms tised to express its variation. \Miere

no such degrees are noted there is eitlier no great variation in the

character or else the varieties are too luimerous and irregular to

admit of a concise expression of the same.

Sizf of plant (very large, large, large-incdiuiu, incdiuni, siuall-

medium, small, very small). Size of plant is largely indicative of

sea.son and productiveness, and I'angcs from vaiieties so large that,

like the California Held sorts, they retpiirc a distance of '.^'2 inches or.

more between rows to varieties .so small that, like the small garden

varietjes, they retpiire but half the distaiu^e of the (ield .sorts, and

even then do not fill the rows as com|)letely. The variation-s for

strictly garden beans range from llod.son Wax. for tiie large sorts, to

Taylor's Green Pod, for the very small kinds.

Ilahil of plant (verv erect, erect, sonicwliat spreading, spreading,

very sjireading). — Krectne.ss refers to the tendency of |)lants to grow

upright, stiff, and rigi<l, instead of di-oo|)ing, sprea<ling, and dcvclop-
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iu}r many riiiiiu'r.s. It is a, liahit which is not always tlu; same at all

stajios of fji'owth, sonic varieties, like Burpee's Striiigless Green Pod,

being very erect when j'omii^, but burdened with fruit-laden branches

and drooping when old. For tliis reason it is necessary to select one

stage of a plant's growth at which to describe this jjeculiaritj'. The
most typical stage and the one adopted iii tlie following descriptions

is the time just before the plant comes into full bearing. Variations

in habit range from Red Valentine for very erect sorts to Navy Pea
and other field varieties for very spreading kinds.

Thicl-ness of plant stems (very slender-stemmed, slender-stemmed,

somewhat slender-stemmed, somewhat thick-stemmed; tliick-stenuned,

very tliick-stemmed).—This character is generally correlated with

appearance, size, and shape of the leaves, those plants having large,

coarse, and wide leaves, like Canadian Wonder and Burpee's WTiite

Wax, generally being tliick-stemmed, and those plants having small,

smooth, narrow leaves, like Refugee and Red Valentme, generally

being slender-stemmed.

Number of runners (without runners, occasional runners, moder-

ate number of rminers, many runners, etc.).—Some varieties, besides

having runners as described above, often develop drooping branches

and long fruit spurs, wliit'h, though generally not to be classed as

rimners, sometimes develop into real runners, as is showTi by Ten-

nessee Green Pod and Emperor William. Late Refugee and Navy
Pea are examples of decidedly spreading bush sorts, and Golden

Wax and Round Yelhjw Six Weeks of varieties absolutely free from

runners.

Color of plant stems and branches.—Kxcept Blue Pod Butter,

Bla<;k Turtle Soup, Lightning, and some varieties lia\'ing black seed,

all beans cidtivated in America are green tliroughout the plant. As
explaineil below, the solid dark-leaved sorts are separated into vari-

ous shades of green, but their stems and branches are referred to by

no other term than green. Only the first two of the above-named

varities are colored to any extent, and, wliile the aljove black-seeded

sorts are commonly classed as green-stemmed, tliey will be foimd,

upon close examination, to be slightly tinged on the main stem, at

nodes of l)raiich('s, and on the flower stalks.

Season if bush vdrietirs (very carl}', or less than 46 days; early,

46 to 48 days; early-intermediate, or 49 to 51 days; intermediate, or

52 to 54 days; intermediate-late, or 55 to 57 days; late, or 58 to 60

days; very late, or more than 60 days).—In the above estimates, as

well as in tlic variety descrij)tions, earliness unless otherwise noted is

based upon the time when snap pods are first usable and not when
seeds arc first drj' and ready for thrashing. Although strictly green

shell and field sorts are seldom used as snaps, it nevertheless seems
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desirable to always givv the season of the snap jnul stage so as to have

at least one period at whieh all varieties are compared, wliile the

season of the other perit)ds need be givi>n only in varieties where

screen shell and dr^* beans are more important than snap pods. Some
lield sorts wliich produce snap pods much later than some garden

varieties would, if judged upon a snap-pod basis alone, be classed as

late, when in reality they ripen their crops of seeds much earlier than

some so-called early garden varieties. The reiison for some garden

varieties behig early as snaps but late as dry beans is explained by the

largo amoimt of flesh or pulp in many round-poddcil garden sorts,

wliich requires for such pods a long time to dry, whereas the pods of field

varieties, consisting, as they do, of thin, tough walls, ripen very quickly

when once the pods start to drk-. The season of green shell bears is

not stated in the descriptions, but can be easily ascertained by adding

S to 10 days to the snap-pod stage, and for field varieties and flat-

jjoddcd garden sorts, such as Lightning and Temiessee Green Pod,

from 6 to 8 days to the same period.

Length of bearing period (very short, short, moderate, long to

moderate, long, ver\- long).—Tliis quality is closely related to season,

the early varieties generally being shorter lived than the late sorts and

without continuous-growing fruit-bearing runners and brandies.

The harvesting of an entire crop at a few pickings is sometimes

desired by market gardeners, but for home and general use a longer

period of available snap and green-shell pods is more desirable.

Productiveness (very light, hght, light to moderate, moderate,

heavy to moderate, heavy, verj* heav;y).—Tliis character is closely

correlated with season, size, and vigor, the earlier, smaller, and less

vigorous varieties of the extremely early garden class generally being

less productive than the lat<', large, coarse-growing kinds. An aver-

age yield of dry seed for very light croppers, such as ^'alentine Wax, is

8 bushels, and for very heavy croppers, such as Late Refugee, 14

bushels to the acre. The former has been known, however, to pro-

duce as liigh as 18, and the latter as high as 40 bushels to the acre.

The A-ield of field varieties is considerably more than that of the

garden sorts, claims of 60 bushels being sometimes made, though the

average for the whole country is only about 12 bushels to the acre.

Size of leaves (verj- large, large, medium, small, very small).—As

the size of the leaves in the bean jilants dei)ends so largely upon the

l)osition of the leaves on the plant, and as there is but little dilTerenco

between varieties in the average size of leaves, this([uality is generally

of little aid in identification. There are, however, a few thick-stemmed

.sorts, like (liant Forcer, which have very uniformly large leaves, and

a few slender-stemmed running sorts, like Crj'stal Wax, which have

very uniformlv small leaves.
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('(il.or ()fJ<(iv(N (very dark <j;r('oii, dark <ii'et'ii, mediuiii f^recii, lij^lif

{jroon, very li<;lil gi-een, grayish <:;reen, elr.).—Except Blue Pod But-

ter and Black Turtle Souj), ail bush varieties cultivated in the United

States have solid fjreen leaves, tiie dei)th of color varying from veiy

dark green, as in Triumph of Frames and other green-seeded sorts, to

very light green, as in Bountifid. Some varieties, like Late Refugee

and the California field sorts, are peculiar on accoimt of a distinct

graj'ish green color.

Shape of leaves (narrow acro.ss leaflets, medium in width across leaf-

lets, wide across leaflets).—Most bean varieties are so similar in the

shape of their leaves that this character is referred to in the following

descriptions only when the shape is unusual, as in Red Valentine and

Refugee Wax, which have narrow, pointed leaflets, and in Blue Pod
Butter and Black Turtle Sou]), which have extremely broad leaflets.

Some varieties are peculiar for being widest across the base of the

leaflets; others, in being widest across the middle portion.

Surface of leaves (very smooth, smooth, somewhat rough, rough,

very rough).—Most bean varieties are generally so alike in leaf sur-

face, and this character changes so much from very smooth in well-

grown j)lants to very rough in j^oorly grown ones, that the smooth-

ness and roughness of leaves is not often of assistance in identification.

In the following descriptions, therefore, it is referred to only in excep-

tional cases, such as in Best of All, which has very uniformly rough
leaves, and in Crystal Wax and Rogers's Lima Wax, which have very

uniformly smooth leaves.

Length of petiole (short, medium, long).—The length of the stem of

bean leaves depends largel}' upon the location of the leaves on the

plants and is usually of but little aid in identification. Varieties like

Hodson AVax, with narrow leaflets, generall)^ have very long petioles,

wliile those with broad leaflets, like Best of All, generally have short

ones.

Color ofhlossonis (pink, light jiink, very light pink, shell pink, etc.).

—

Excej)t Blue Pod Butter and Lightning, all bush varieties cultivated

in this country bear flowers which are either white or some shade of

pink. The flowers of some varieties change or wilt to light primrose

when old, but arc w liite in coloi- when young and are so cla.ssed in the

descriptions.

Ihiiforinitij in size of snap pods (very uniform, uniform, somewhat
variable, variable, very variable).—Most varieties are quite uniform

in the size of their pods, but somelime^s, even on the same plant, the

size of pods is quite variable. This is especially true with varieties

like Boston Favorite which have been neglected in selection.

Length of snap pods (very short, short, short nuMlium, medium,
long, medium long, very long). -Snap pods range in length from 7'

inches, as in Canadian Wonder, to 3A inches, as in Snowtlake.

io»
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StraigJitnfss of snap pods (very straight, straight, moderately

straight, moderately curved, much curved).—Some stringy pods,

like Long Yellow Six Weeks, curve at the middle only; some string-

less ones, like Round Pod Kidney Wax, are scimiter curved; other

stringless pods. Hke Grenells Stringless Green Pod, curve at their

extreme tip end only: some, both of the stringless and stringj- types,

hke Wardwells Kidney Wax and Days Leafless Medium, curve back-

ward at the extreme stem end only: and some othei-s, hke Xav^- Pea,

Longfellow, and Improved Goddard. are straight from end to end.

In making comparisons of these peculiarities, it should be remem-

bered that poorly gro\\-n ])ods are generally more curved than well-

grown ones.

Cross sections of snap pods (very flat, flat, oval flat, oval, oval

round, round, round broad, very broad, or double barreled).—Varie-

ties described as round or fleshy are generally the most tender, while

those described as flat are usually most full of fiber and even when

without string and tough i)archmcnt, as in Warren Bush, are at least

harder in texture and require longer to cook than those comjiosed

more largely of soft fleshy pul]). Some sorts, like Snowflake, are flat

at the snaj) stage, but become almost round at the green shell period,

while otheis, hke Refugee, change but little. .Some varieties, like

Emperor William, are decidedly too flat to be attractive as snaps,

while othei-s, like Yosemite, are so broad as to resemble two pods

grown together.

Color of snap pods (very dark green, dark green, medium green,

hght green, very light green, light yellow, medium yellow, deep yellow,

etc.).—Many varieties are brilliantly splashed at the green-.shell

stage, but nearly all varieties listed bv.Vmerican .seedsmen are either

solid green or solid yellow at the snaj) i)od stage, the only exceptions

being Blue Pod Butter, Black Turtle Souj), and a few, like Refugee

Wax, which are faint red or purplish spla.shed at the snap i>od stage,

and some black-seeded varieties which are reddish streaked al<mg ti>e

sutures and at the .stem end. Golden Refugee and Crystal Wax,

which are silver}' green in color, are cla.ssed by some a-s green-podded

and by others a-s wax-|ioddcd.

Rr'dtlenessof snap pods (very brittle, brittle, somewhat brittle, some-

what tough, tough, very tough). Son\e varieties, like Pencil Pod

Black Wax, are so brittle that they break when bent very little, while

others, like Davis Wax, must be cut and can not be readily broken

unless gathered when very yoimg and undersized.

Stringiness of snap pfnls (stringless, inappreciably stringy, slightly

stringy, of moderate .string, nf strong string, or very strong stringK—
String in bean pods is u.sed to designate the strij) of inedible tough

liber at the dorsal and ventral .sutures of uumy pods. Its ])re.sence

usually indicates toughness and ])oor (piality, but not always, as is
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well shown l)y Kcd \'alcntino, which, althouf^h .strin<j\-, is one of the

teiulcrest aiKJ most fleshy of all varieties.

FilxT in Slid
J) pods (none, inappreciable, small, moderate, much).

—

Fiber in bean pods is used to designate the tough layer of parchment
present to a greater or less degree in the walls of all pods at the green-

shell stage, but absent or inappreciable at the snap-pod stage of some
varieties.

Quality of snap pods (very good, good, good to medium, medium,
poor to medium, poor, very poor).—Quality in snap pods of American
kidney beans is largely a (luestion of tenderness, flesliiness, and free-

dom from fiber and, unlike English Broad lieans and other species,

hardly at all a matter of llavor. Contrary to general opinion, as good
a ([uality of snap pods can be selected fi'om the green-jjodded as from
the wax-podded varieties.

Freedom frovi anthracnose, rust, and, other diseases.—Resistance to

disease depends so largety upon conditions that only by a very large

number of tests can an exaet statement on disease resistance be

obtained. In .some favorable seasons all the varieties in the tests of

the Department of Agricidture were free from disease; in other years

nearly all were more or less affected; while in still other years some-
times the early and sometimes only the late sorts were affected. In

some seasons the conditions favoring the spread of disease do not

come till the early sorts are jiast injury ; in other years these injurious

conditions may exist only during the period of the early varieties. It

seems also that diseases may be carried in the seed and that the pres-

ence of anthracnose and rust are due merely to accidental or tempo-

rary infection of particular lots of seed rather than to a continuous or

inherent tendency of certain varieties to disease. As the results of tests

of disease resistance made by the Department of Agriculture were

somewhat irregular and incomplete, the notes made in this bulletin on

freedom of varieties from anthracnose can not be said to a])])ly i-egu-

larly to all sections of the country.

Doi-sal and ventral sutvres.—These arc terms used in botany to

denote thelines of dehiscence in seed pods, the ventral .suture signifvang

the line along whicii the seeds of a pod are attached and the dorsal

suture the opposite line of deiiiscence. Morphologically speaking, a

seed pod consists of one or more transformed folded leaves, that of the

bean pod being analogous to a single leaf the margins of which have

folded inward and grown together so as to jiriKhu'e .seeds at their line

of imion.

Length of pod point (very long, long, medium, short medium, short,

very short).—The pod point or sinu- of bean ]>ods varies in length from

very long, as in Longfellow and Bountiiiil, to very short, as in Eureka

and Wardwell's Kidnev Wax.
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Straightnens of fod point (straight, slightly curved, moderately

curyed, much curved, twisted, etc.).—The .shape of pod points is often

an indication of stringiness. Pod points winch are twisted, irregu-

larly curved, blunt at the end, or depressed at their juncture with the

pod indicate very little or no string, while pod points which are regu-

larly tapering and stifT indicate a more or less strong string.

Size of pod chtsters.—Under uniformly favorable conditions the size

of pod clusters is a helpful and reliable aid to the identification of vari-

eties; but, as the Department trials have not usually been perfect

enough to develop this character, no reference is generally made to it

in the following descriptions. Barteldes's Bush Lima, Tennessee

Green Pod, Wonder of France, and Burpee's Stringless Green Pod are

examples of varieties bearing a large number of pods to the cluster.

Position of pod clvsttrs (well below foliage, mostly below foliage,

equally above and below foliage, mostly above foliage, well above foli-

age).—Quite a number of European sorts, as well as a few domestic

kinds, such as Lightning, have numerous, thick, strong-stemmed

clusters, bearing nearly all their pods well above the plant; other

varieties, mostly of the slender, riuining ty]')e, like Kefugec, bear nearly

all their pods well under the foliage.

Color of (jrau shell y««/.s'. -Most green-colored jiods gradually lose

their original green color and become almost as faded and yellow at the

green-shell stage as are the wax sorts at this stage. For this rea.son

the color of pods at the green-.shell stage is not uscfid in itlontifying

and describing varieties unless splashing or tingeing appears or some
change occurs other than the usual fading of tiie pod. This splashing

or tingeing, whenever it does ap])ear, is generally some siiadc of |)nrple

or red and usually indicates splashed or colored seed.

Depressionn between seeds (nmch depressed, moderately dejircssed,

slightly depre.ssed, fidl).—Tennessee Green Pod and most other vari-

eties with seeds very nuich separated in the pod have tlieir ])od walls

much depressed or sunken between the seeds; others, like Yosemite

Wax and Stringless Green Pod, arc so sharply constricted iietween the

seeds that their jxxls appear as though they had been drawn tight by

a thread and .separated into sections; while still other varieties, like

Refugee and certain r()un(l-i)od(led .sorts, are full or only slightly

depressed between the seeds.

Length in inches of green shell jxkIk. Tlie measurements given in

the following descriptions are tho.se of average-sized pods from well-

grown plants. Exce|)tionally large pods may be one-thin! longer

than the lengths namcil and unusually poor pods but (wo-lliirds of

these lengths.

Nurnher of seeds in green shell pods.—Six is (he usual number of

seeds for nH)st varieties and conditions, ten being the largest ever

found in {)ods of bush beans at Washington, I>. ('. If phitils be well
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crrown iii> Aiiicrifan Vfiripty of Kidney l)oim fontaiiis less than four

seeds.

Position (if seeds in green shell pods (vei'y erovvded, crowded, fiiirly

close, somewhat .separated, fairly separated, much .separated).—The

position of seeds in a bean pod varies from the tijjhtly crowded con-

dition of Red Valentine to the much separated condition of Rogers's

Lima Wax and Tennessee Green Pod.

Ease of thrasTiing dry jmds (very easily thrashed, fairly easy to

thrash, somewhat hard to thrash, hard to thrash).—Ease of thrashing

is larjjety determined by the amount of fiber in bean pods. Thin-

walled, tough-podded field varieties seldom wrinkle or shrivel tightly

al)out the seed or break up into sections wlicn tluashcd, as do man}'

of the fle.shy-podded garden varieties.

Size of dry seeds (verj' small, omall, small-medium, medium, large-

medium, large, very large).—Of kidney beans the small-seeded varie-

ties, like Navy Pea, produce about 2,200 seed.s to the pint, the medium-

seeded varieties, like Golden Wax, about 1,100, and the large-seeded

varieties, like Improved Goddard, about 550. Bush Multiflora,

Scarlet Runner, and Wliite Dutch Runner produce about 250, Hen-

derson's Bush Lima about 1,100, Burpee's Bush Lima about 320,

and Dreer's Bush Lima about 450 .seeds to the pint. Although the

size of the seed is generally ciuitc uniform in the same variety and

varies but little from the illustrations given in this bulletin, they are

nevertheless often affected by unusual .seasons, locations, and soil con-

ditions, those grown in very poor soil and during dry seasons often

being but half the size of those grown in unusually damp locations

and seasons.

Length of dry seeds (extremely slender, slender, medium, somewhat

short, short, very short).—The shape of dry seed is a fairly constant

feature which varies but little with .season and conditions. Some
kidney sorts, like Ruby Horticultural Bush, are almost as broad as

long, while others, like Longfellow, are several times greater in l(>ngth

than in cross section.

Cross sections of dry seeds (very Hat, Hal, Hat -oval, oval, round-

oval, round).—The shape of the cross scH'lion of seeds is a fairly

constant varietal feature and is usually an indication of the shajx' of

the pods.

p}nds of dry seeds (very rounded, rounded, rounded to truncate,

truncate, decidedly truncate).—The shape of the ends of seeds depends

largely upon the position of the seeds in the pod, those which are

very crowded in the pod being generally scpiarc at tiie ends, while

those which are well separated in the pod are usually rounded at the

ends.
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Cun-ature at eye of dry seed (imich incurved, incurved, almost

straight, straio;ht,Tounded or full, very well rounded or full).—Seeds

vary in shape at the eye from the very incurved condition oi French

Flageolet to the very rounded or full condition of Wiite Marrow.

Color of dry seeds.—Because different A'arieties of beans vary more

in the color of seeds than is the case with other vegetables, there is less

opportimity for substitution wath bean varieties than there is with

varieties of other vegetables. In exceptional soils and seasons, the

amount of splashing and mottling may vary more or less from that

shown in the plates of this bulletin. Golden Wax, for example, may
in certain soil and seasons show very little white color, while under

other conditions four-fifths of the surface of the seeds may be white.

As no complete chart of colors is at present published in this coimtry,

it has been necessary to adopt as the standard for the ilescription of

colors the French publication (vlitcd by Henri Dautiienay and known

as Repertoire de Couleurs.

VARIETY FORMS FOR POLE KIDNEY BEANS.

Pole Kidney beans are described in nearly the s.-uue t«M-ms as bush

Kidney beans, the exceptions being as follows:

Climbing habit (goo(l, fair, poor).—Pole beans, instead of being

described as erect in habit, are classified according to their ability to

take hold of and twine about poles or other supi)orts. Some varie-

ties, such as Golden (^hampion and .nany of the Horticultural class,

at first appear to be spreading bush sorts and do not at once take

readily to climbing, but when once started nearly all American varie-

ties climb readily to poles or to any other suitable .supi)orts.

Braiirlting habit (mucli branched, moderately branclied, little

branched).—Tliis character, wiiich is not included in the description

of bush varieties, is of some u.se in defining pole sorts to ex|)ress an

open slender growtii, like Kentucky Wonder, or (h-nse spreading

growth, like ^'^rginia Cornfield.

Season of snap pods for pole nineties (very early, or less than T)?

days; early, or 57 to 00 days; early-intermediate, or fil to 64 days;

intermediate, or 65 to (IS days; intermediate-lale, or 60 to 72 days;

late, or ~.i to 70 days; very late, or more tlian 7() days). —Sometimes

very early varieties, like Wliitc Creaseback and (iolden Cliampion,

produce pods before the nmners appear; and when plants are checked

in growth, especially tlio.se of (he Horticultural class, tliey often

show the same teMdency. Six to ten days are re(|uired for different

varieties of pole beans ti( dcvcioii fimii ibc snap into tlie green sliell

stage.
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VARIETY FORMS FOR LIMA BEANS.

M(j.st of the ttTTiLs ust'd to dcstrilx' poll Kiducv aiul liusli Kidney

varieties arc also ai)pHcable to pole Lima and bush Lima varieties,

respectively. The exceptions are that season in Linias is judged at

the green-shell stage, and since Lima pods are neither usable nor

characteristic at the snap-pod stage no description is necessary" of

them at that period, while color is described l)y merely stating the

shade of green in leaf and pod.

Season of hush Linui imrieties (very early, or loss than 75 days;

early, or 75 to 78 days; intermediate, or 79 to SI days; late, or 82

to 84 days; very late, or over 84 days).—Both pole and bush Lima
varieties seem more subject to delay in season through cold, wet

weather and other unfavorable conditions than Kidney V)eans.

Reports on season in Limas therefore differ greatly, and though the

above-mentioned periods are applicable to most conditions, they

nevertheless vary from one to three weeks longer and sometimes

from a week to 10 days shorter than stated here.

Season of pole Lima varieties (very early, or less than 80 daj's;

early, or 80 to 83 days; intermediate, or 84 to 86 days; late, or 87

to 89 days; very late, or over 90 days).—As pre^^ously stated, this

quality is subject to great variation in Limas. In pole varieties an

additional source of variation arises from certain stray pods which

ripen early but are too few in number and too spasmodic m season

to be a real indication of earliness.

SUMMARY OF DESIRABLE VARIETIES.

The following lists represent a cursory review of some of the

important decisions stated in the variety descrijjtions of this bul-

letin. Such lists as these are, of course, .subject to many limita-

ti(ms, as all experienced gardeners will appreciate. Many varieties

not suited for general use, but admirably adapted to special .soils,

markets, and conditions, are not included in these lists, and others

just as .suitable as the sorts named but differing from them in imma-

terial respects are also omitted. Standard varieties and sorts rejv

resenting consideral)le range in type liave generally been selected, the

object being to avoid as far as po.ssible tho.se sorts which are but

little known and also those which represent very similar character-

istics.

DesimhJe hush rnrieties for home use.—For green-colored snaps:

Giant Stringlcss Green Pod, Red Valentine, Late Refugee, Warren

liush. For yellow-colored snaps: Maule's Nameless Wax of 1900,
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Pencil Pod Black Wax, Keeiiey's "Rustless Golden Wax, Refu-

gee Wax, Burpee's Kidney Wax. For combination of snaps and

green shell in a single variety: Kul\v Horticultural Bush, Warren

Bush. For Lima beans: AYonder Bush, Dreer's Bush, Wood's Pro-

lific Bush. For Kidney green shell beans: Improved Goddard, Ruby
Horticultural Bush, Tennessee Green Pod.

Proftahle bush varietiesfor ?n(irl-ef.—For green-colored .snaps: Hod-

son Green Pod, Late Refugee, Black Valentine, Extra Early Refu-

gee, Giant Stringless Green Pod, Red Valentine. For yellow-colored

snaps: Hodson Wa.x, Kceney's Rustless Golden AYax, Golden Wax,
Davis Wa.x, Refugee Wax, Bismarck Black Wax. For I.,ima beans:

Wonder Bush, Wood's Prolific Bush, Dreer's Bush. For Kidney

green shell beans: Improved Goddard, Ruby Horticultural Bush.

The above sorts were selected without reference to whether the

quality is good or bad, the most importance being given to produc-

tiveness, attractiveness, hardiness, and shipping qualities.

Desirable pole varieties for home use.—For green-colored snaps:

Black Kentucky Wonder, Burger's Stringless, Kentucky Wonder,

Lazy Wife Pole. For yellow-colored snaps: Golden Carmine-Podded

Horticultural, Golden Cluster Wax, Indian Chief. For coml)ination

of snaps and green shell beans in a single variety: Lazy Wife, Black

Kentucky Wonder, Golden Carmine-Podded Horticultural. For

Lima beans: Henderson's Ideal, Wood's Improved Pole Lima,

Dreer's Pole Lima. For Kidney green shell beans: Lazy Wife,

Childs's Horticultural, London Horticultural, Golden Carmine-Podded

Horticultural.

Profitable pole I'arieties for market.—For green-coloreil snaps: White

Creaseback, Black Kentucky Wonder, Lazy Wife, Scotia. For yellow-

colored snaps: Indian Chief, Kentucky Wonder Wax, GoUlcn Carmine-

Podded Horticultural. For Lima beans: Henderson's hieal, Wood's

Improved Pole Lima, Dreer's Pole Lima, Leviathan. For Kidney

green .shell beans: London Horticultural, Childs's Horticultural, Wor-

cester Manunoth, Dutch Ca.se Knife.

Most largehj grown garden hush varieties.—Of green-coloretl Kidney

sorts Red Valentine is by far the mosi largely planted, followed

next by Late Refugee, Burpee's Stringless (ireen Poil, (^liant String-

less Green Pod, Extra Early Refugee, and Moiuiwk. None of the

wax sorts are as extensively planted as tlie more popular green-

podded .sorts. The most largely grown of the class are Improved

Golden Wax, (iolden Wax, Wardweil's Kidney Wa.x, German Black

Wax, Davis Wax, and C'urrie's Rustproof Wax. The most popular

Lima varieties are Burpee's Bush Lima, Heiulerson's Bu.sii Lima,

and Dreer's Bu.sh Lima.

Most largely grown field ixirieties.—Navy Pea, conunonly known to

the produce trade as Marrow Pea, is l)y far tlie most iinpuliir
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variety^ following it are the Mediums, represented hy Burlingame
Medium, Day's Leafless Medium, and others of local or trade names.
AVliite Marrow and Red Kidney probably rank third and fourth.

Most largely c/roirn garden pole t)arleties.—Of the green-colored kid-

ney sorts Kentucky Wonder is by far the most largely grown. After

it come London Horticultural, Lazy Wife, White Creaseback, and
Dutch Case Knife. Noiu>- of the wax sorts are planted as exten-

sively as the mor(^ popular green-colored sorts. The most largely

grown of tlie class are probably Indian Chief and Golden Cluster

Wax. The most largely grown Limas are King of Garden Pole,

Large White Pole, and Small White Pole.

Most productive garden hush varieties.—For green-colored snaps:

Hodson Green Pod, Galega, Golden Refugee, Late Refugee, Byer's

Bush. For yellow-colored snaps: Hodson Wax, Refugee Wax,
Keeney's Rustless Golden Wax, Speckled Wax. For Lima beans:

Wonder Bush, Dreer's Bush, Wood's Prolific Bush, or Burpee's Bush,
d(^|)eiuling upon conditions. For Kidney green shell beans: Im-
proved (loddard, Boston Favorite, Warren Bush, Marblehead Horti-

cultural, Wliite Kidney.

Most productive pole varieties.—For green-colored snaps: Powell's

Prolific, Scotia, Black Kentucky Wonder, Lazy Wife, London Horti-

cultural. For yellow-colored snaps: Indian Chief, Andulusia Wax,
Golden Cluster W^ax. For Lima beans: King of Garden, Dreer's Pole,

or Wood's Improved Pole, depending greatly upon conditions. For
Kidney green shell beans: London Horticultural, Lazy Wife, Dutch
Case Knife.

Bush varieties of good quality.—For green-colored snaps: Burpee's

Stringless Green Pod, Giant Stringless Green Pod, Knickerbocker,

Henderson's Full Measure, Red Valentine, Warren Bush. For yel-

low-colored snaps: Yosemite Wax, Pencil Pod Black Wax, German
Black Wa'x, Refugee Stringless Wax, Maule's Nameless Wax of lOOB.

There is so little dillerenee in quality between Kidney varieties at the

green and dry shell stages and tastes vary so greatly as to what is good

Huality at these stages that it seems quite impossible to say which
varieties are l)est in quality for green shell and baking beans. The
horticultural varieties are, however, generally classed in America as the

best for green shell beans. For baking beans certain varieties of the

so-called field beans are preferred by difierent nationalities, as, for

instance, persons of Spani.sh descent generally prefer the Red Ividney,

the California field varieties, or other kinds to which they have been
accustomed, while AmcMicaiis usually prefer the Marrow or Pea vari-

eties, and Swedish ])eople t lie Brown Swedish varieties to which t hey are

accustomed. ()])ini()ns did'er greatly regarding the ([uaiity of Linui

beans, but Dreer's Bush is generally given first place; Burpee's Busli,
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or some other large, llat-seeded sort, second place, and nenderst)n's

Bush, or some other small, flat-seeded sort, third place.

Pole varieties of good quality.—More than half the green-jiodded

varieties and all the wax-podded pole sorts, except Golden Champion,

are of good quality as snaps. Burger's Stringless prohahly stands

first, after which comes Lazy Wife, then Arlington Cranberry, Golden

Carmine-Podded Horticultural Wax, Golden Cluster AVax, and Ken-

tucky Wonder Wax. The remarks already made on the (piality of

green and dry shell beaus of bush varieties apply also to pole sorts.

Earliest and latest hush varieties for snaps.—For earliest green-colored

snaps: Warwick, Bountifid, Taylor's Green Pod, Xe Plus Ultra, and

Grenell's Stringless Green Pod. For earliest yellow-colored snaps:

Challenge Black Wax, ^'alentine Wax, Golden Wax, Improved Golden

Wax, Currie's Rustproof Wax. For latest green-colored snaps :

Galega, Hodson Green Pod, Late Refugee, Golden Refugee, Byer's

Bush. For latest yellow-colored snaps: llodson Wax, Speckled

Wax, Burpee's "\Miite Wax, Refugee Wax.
Earliest and lutest pole varieties for snaps.—Earliest green-colored

snaps: \\niite Creaseback, Burger's Stringless, Kentucky Wonder,

Arlington Red Cranberry. For earliest yellow-colored snaps: Golden

Champion Pole, Kentucky Wonder Wax, golden Carmine-Podded

Ilorticidtural. For latest green-colored snaps: Powell's Prolific,

White Sickle, Scotia, l^ondon Horticultural. For latest yellow-

colored snaps: Indian Chief, Mont d'Or, Andalusia W^ax.

Disease-resistant varieties.—xVs already exjilivined, di.sease resistance

in bean varieties is subject to great variation. For this reason, advice

on selection can be given along general lines only, the most impor-

tant being that large, vigorou.s-growing, stringy, tough-podded, green-

podded, and held varieties ure generally less subject to disease than

correspondingly snndl, frail-growing, stringless, brittle-podded, wax-

podded, and garden varieties. Cons|)icuous exceptions occur in all

these groups; for example, the totigh-podded Davis Wax has of liit(^

years been more sul)ject to rust antl anthracnose tlian many tender-

jKulded wax varieties, and the green-podded Longfellow more sus-

ceptible to disease than many teriderer podded sorts of less vigor.

Little-known but desirahh varieties.—Green-podded bosh; llodson

Green Poil, Byer's Bush, Warren Bush, Henderson's Full Measure,

Golden Refugee. Wax-podded l)us]i: Hodson Wax, Maule's Nameless

Wax of loot), Keenev's I{ustless Golden Wax, Burpee's Kidney Wax,
Bismarck Black Wax, Golden Crown. Busli l^iina: Wonder Busli,

Wood's Prolific Busli. Green-podded ])()le: Black Kentucky Wonder,

Scotia, Burger's Stringless, Powell's Prolific, White's Prolific. Wax-
podded i)ole: Ciolden Carmine-Podded Horticultural, KiMitucky Won-
der Wax. Pole Lima: Henderson's Ideal, Leviathan, Wood's Im-

proved Pole.
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CLASSIFICATION OF VARIETIES.

Vicia/aba (English IJroad bean;-). Leaves pinnate, the terminal leaflet wanting or

represented by a rudimentary tendril; seeds with hilum extending over at least

one-fifth circumference of seed
;
plants erect Broad \Vind«)r.

Viyrm scsf/uipedalis (Yard Long or Asparagus bean). Leaves pinnately trifoliate, the

terminal leaflet present; seeds with hilum extending over less than one-tenth cir-

cumference of .seed; flowers with keel 'not spirally twi.sted; plants climbing or

trailing, never erect Yard Long.
]'h(iseolus coccineus (Multiflora beans). Leaves pinnately trifoliate, the terminal

leaflet present; seed with veining almost imperceptible; flowers large, or at least

IJ inches across wings, and with keel spirally twisted; roots tuljerous-rooled or

thickened.

Plants busli Aroostook Bush Lima, liartledes's Bush Lima.
Planus pole Scarlet Runner, White Dutch Runner.

I'ktsmlus liinatits (,Lima beans). Leaves pinnately trifoliate, the terminal leaflet

present; seeds with more or less pronounced veining and flat to oval-flat; flowers

small or not over I inch across wings; roots fibrous; pods not edible at any stage of

development.

Plant.s bush.

Seeds flat and large Burpee's Bush Limi, Wonder Bush Lima.
Seeds flat and small Henderson's Bush Lima. Wood's Prolilic Bush,

Willow-Leaved Bush, Jackson Wonder Bush.

Seeds thick and large Dreer's Bush Lima.
Plant.s pole.

Seeds flat and large Leviathan Pole. Seiberts Pole. Extra Early

.Jersey Lima. Large White Lima. King of Garden,

Henderson's Ideal, Ford's Mammoth, Salem
Mammoth, Mottled Lima. Long-Podded Lima.

Seeds flat and small Small '\Miite Lima, Willow-Leaved,

Wood's Improved, Florida Butter.

Seeds thick and large Dreer's Pole.

Pluiseolu.t vulgaris (Kidney beans i. Leaves pinnately trifoliate, the terminal leaflet

preisent; seeds with more or le.ss pronounced veining. mostly round but sometimes

flat through cross section; flowers small or not | inch across wings; roots fibrous;

pods edible, at least when young.

Plants bush.

Pods more or less green in color at snap stage.

Fully developed snap pod brittle, or at least readily breaking when bent.

Pods more or less flat Bountiful, Orenell's Stringless

(ireen Pod, Ruby Horticultural. Yellow Cranberry,

Warren Bush. Low's Champion.

Pods varying from oval to round in cross section.

Plants decidedly spreading or with semirunners Golden

Refugee, Refugee, Yankee Winter.

Plants erect, or at least devoid of semirunners.

Pods stringless or nearly so Burpee's Stringless

Green Pod, Giant .Stringless Green Pod, Hender-

son's Full Measure. Knickerbocker. Garden Pride,

Taylor's Green Pod, Round Yellow Six Weeks.
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Phaseolus vulgaris (Kidney beans)—ConliniioU.

Plants bush—Continued.

Pods more or less green in color at snap stage—Continued.

Fully developed snap pod brittle, etc.—Continued.

Pods varying from oval to round in cra'ss section—Continued.

Plants erect, or at lea.st devoid of scinirunners—Continiie<l.

Pods with more or le.«s pronounced string Red
Valentine, ^^^lite Valentine. Cream Valentine,

Extra Early Refugee, Byer's Bush. Longfellow,

Hest of All. Ctiant Forcer. Thorliurn's Prolitic

Market.

Fully developed snap pods more i)r less tough or not readily breaking

when l)ent. but sufiiciently free from liber to be in general use as snaps

rather than as green or dry shell beans.

Plants very spreading or with semirunners (ialega,

Hod.son Green Pod.

Plants erect or at least devoid of semirunners.

Plants purplish tinged and seeds light ecru Blue

Pod Butter.

Plants green and seeds sea-green Triumph of Kninies,

Wonder of France.

Plants stilid green and seeds black, brt)wn. or other than ."ea-

green or light ecru Long Yellow >Six Weeks,

Xe Plus Ultra, Veitch's Forcing. Vienna Forcing,

China Red Eye, Mohawk, French Mohawk, Black

Valentine,

Fully developed snap pods decidedly tough and so full of fiber as to be

in more general i:se as green and dry -•ihell beans than as snaps.

Plants very spreading or with semirunners.

Plants thick-stemmed; green shell pods oval-flal and purple in

color Black Turtle Soup.

Plants thick-stemmed; green shell pods very flat and green in

color (except Lightning, which is sometimes tinged with

brownish purple) Empenir William,

Earliest Market, Everbearing, Lightning. Ten-

nessee tireen Pod.

Plants thick-stennned; green .shell pods changing to oval or

hearly so and green in color Wliite Marrow,

Improved Yellow Eye, Eureka.

Plants .slender-stemmed; g^een shell pods changing to ovai (ir

nearly so and green in color iSnowtlake, Navy,

Prolitic Tree, Day's Leafless.

Plants erect or at lea.st devoid of .semirunners. except Boston l''a-

viirite.

Seeds of solid white color Kaily Aroost<K>k. French

Flageolet. White Kidney, Vineless Marrow.

Seeds of solid brownish or violet shades Red Kidney.

Canatlian Wonder, Vick's Prolific Pickler, Brown

Swedi.sh.

Seeds sphushed with viclet, red, or similar colors with gen-

erally a |)ale buff as (he predominating color. . . .Improved

(loildard. Boston Favorite. Marlilehead Horticul-

tural, Critn.son Beauty, Warwick, l'"rencli Kiilney.
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J'haseoliis vulgaris (Kidney beans)—Conliniied.

Plants bush —Continuefl,

Pods more or less yellow at snap stage.

Fully developed snap pods more or less brittle or breakiri'.' readily

when bent.

Pods more or less flat.

Plants with creepinc; .semirunners Rogers s Lima Wax.
Plants with drooping semirunners Keeney"s Rust-

less Golden Wax.
Plants erect or devoid of semirunners Ciolden

W'ax, Improved (iolden Wax, Wardwell's Kidney
Wax, Henderson's Market Wax, Burpee's Kidney

Wax, Blatk-Eyed Wax, Burpee's White Wax,
Leopard Wax.

Pods round er nearly so.

Plants decidedly spreading and with semirunners. . . .('ryslal

Wax, Refugee.

Plants more or less erect or at least devoid of .-semirunners.

German Black Wax, Prolific Black Wax, Chal-

lenge Black Wax, Bismarck Black Wax, Pencil

Pod Black Wax, Round Pod Kidney Wax. Li\-

ingston's Hardy Wax, Yoseraite Wax, Double-

Barrel Wax, Maule's Butter Wax, Maule's Name-
less Wax of 1906, Golden Crown W'ax, Jones's

Stringless Wax, Valentine Wax, Monarch Wax,

Golden Beauty, Speckled Wax.

Fully developed snap pods somewhat tough or not breaking readily-

when bent Davis Wax, Scarlet Flageolet Wax, Purple

Flageolet Wax, Allan's Imperial Wax, Horti-

cultural Wax, Curries Rustproof Wa.x, Detroit

Wax. Golden-Eyed Wax, Hodson Wax.

Plant-s pole.

Pods more or less green at snap stage.

Fully developed pods more or le.ss brittle or readily breaking when bent.

Podsmore or less flat at snap stage Vrlington

Red Cranberry, Extra Early Horticultural, Lazy

Wife, London Horticultural, Red Craid)erry,

White's Prolific, Worcester Mammoth.

Pods roiuid or nearly so at snap stage Black

Kentucky Wonder, Burglar's Stringle.-^s. Kentucky

Wonder, Powell's Prolillr, S(-otia Pole. Teinie.-vsee

Woncjer, White Creasebark, White Sickle.

Pods more or le.-<s tough as fully developed snaps or not readily breaking

when bent.

Seeds white l)ut(-li Ca.se Knife, Early

Giant Advance, Royal Corn, N'irginia Cornlield.

Seeds colored Brockton Pole,

Childs's Ilorticvdtural, Concord Pole, Missouri

Wonder, Southern Prolific, ^Speckled Cut Short.

Pods more or less yellow in color at snap stage.

<Pods always wide and flat Golden Carmine-Podded

Horticultural, Golden Cluster Wax, Sunshine

Wax, Kentucky Wonder Wax, Landreths Wax.

Podp wide and Hat oidy at snap stage Andalusia

Wax, Indian (liief, Mont d'Or Wax,

Pods always round through cross section Golden Champion Wax.
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ARTrFICIAL KEY TO VAKIETIES.

The following key, arranged on the dichotomous system, now
largely adopted by botanists, is devised to enable the student to

determine the variety name of any bean listed by American seeds-

men. An examination of the numbers on the left will show that

these numbers run from 1 to 111 in pairs and that the descriptions

in each one of tins set of numbers are in opposite or contrasting

characters; also that at the right of these descrijitions is given

sometimes a variety name and sometimes a number referring to a simi-

lar number on the left of the page. To trace out a particular variety,

like Currie's Rustproof, for instance, the student, beginning at 1, is

referred in regular order to 2, 3, 6, 21, 48, 49, 54, 5.5, and finally to

56, where the name sought is given on the right.

In order to make this key compact, the descriptions are necessarily

((uite short, and in ca.se of the color of seeds it has seemed desirable to

disregard the minute, ahnost imperceptible colored area about the eye

of some seeds and describe them as of a solid color, although they are

not so described in the formal descriptions, or at least tlie minute col-

ored area aroimd the eye is given some mention.

1. Seeds with very large hiluin, or eye, extending over at least one-lifth circumfer-

ence of seed Broad Windsor and other English Broad rariclica.

1. Seeds with very small hilum, or eye, extending over not more than one-

twentieth circumference of seed 2

2. Fully developed p(Kis h>i<s than one-fourth inch in diameter and at least 14

inches in length (leaf, pod. and habit resembling cowpea) I'orrf Long Pole.

2. Fullydevelf)ped pods over one-fourth inch in diameter a't widest jxirtion and less

than 14 inches in length ( leaf, pod, and habit not resembling cowpea ) 3

3. Flowers large, or at lca.s| IJ inches across wings; rcwts ini-lined lo l)e

thickened (Multiflora varieties) 4

3. Flowers small, or not over live-eighths inch across wings; roots never thick-

ened, always librous ( Lima and Kidney varieties) t>

4. Plants bush Aroostook Bush Lima, Barteldrs's Bush Lima.

4. Plants pole 5

5. Seeds white White Duteh Runner.

5. Seeds violet-black, mottleil wilh bluish violet Searlel Runner.

6. Pods never (lesliy or edible even when very young (Lima beans) 7

6. Podsmoreorlessflcshy and always edible when very young (Kidney beans).. 21

7. Plants biLsh 8

7. Plants pole 12

S. Seeds yi'llowish, splashed wilh pansy violet laekson Wonder Bush.

H. Seeds entirely white !l

9. Pods I hick and seeds very crowdetl in pod Dreer's Bush.

9. Pods flat and sewls somewhat separated in pod 10

10. lA'afleta extremely narrow or lanceolate Willoiv-Leaved Bush.

10. I^eaves not extremely narrow or lanceolate '. II

1 1

.

Leavi-s very glossy and si'eds s:iiall WoeMts Prolifie Bush, Henderson's Bush.

11. Leaves not very gloiwy and seeds large Burpee's Bush, Wonder Bush.
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12. Seods mottlod 13

12. Seeds entirely white 14

13. Seeds mottled with brownish Ijlack Florida liulltr.

13. Seeds mottled with plum violet Mottled Pole.

14. Leaflets extremely narrow or lanceolate Willow-Leaved Pole.

14. Leaflets not extremely narrow nor lanceolate 1-5

15. Leaves very glossy Small White Pole, Wood's Improved Pole.

15. Leaves not very glossy 16

16. Pods thick and seed.s very crowded in pod Dri r's Pole.

16. Pods flat and seeds somewhat separated in pod 17

17. Pods uniformly much twisted Long-Podded Pole.

17. Pods not uniformly much twisted 18

18. Pods large or very large 19

18. Pods medium or large-medium 20

19. Variety early Leviathan.

19. Varieties late Henderson's Ideal, Ford's Mamviolh, King of Garden.

20. Varieties intermediate or later in season Large While Pole, Salem Pole.

20. Varieties early in season Extra Early Jersey Pole, Seibert'sPole.

21. Plants pole 22

21. Plants bush 48

22. Pods yellow (wax varieties) 23

22. Pods green 31

23. Seeds entirely white 24

23. Seeds not entirely white 25

24. Pods decidedly flat Golden Cluster Wax.

24. Pods rounded Andalusia Wax.

25. Seeds distinctly splashed 26

25. Seeds not distinctly splashed 27

26. Seeds light yellow, splashed with red Golden Carmine-Podded Horticultural.

26. Seeds maize yellow, splashed with dark hazel Landreth's Wax.

27. Pods flat or nearly so at green shell stage 28

27. Pods rounded or nearly so at green shell stage 29

28. Seeds maroon to chocolate brown Kentucky Wonder Wax.

28. Seeds purplish brown Sunshine Wax.

29. Variety early in season Golden Champion.

29. Varieties intermediate-late or late in season 30

30. Seeds madder brown or pansy violet Mont d'Or.

30. Seeds bluish black Indian Chief.

31. Seeds entirely white 32

31. Seeds not entirely white 37

32. Varieties late-intermediate or earlier in season 33

32. Varieties late or very late in season 35

33. Pods very flat Dutch Case Knife. Early Giant .Idvance.

33. Pods not very flat 34

34. Pods stringless Burger's Stringless.

34. Pods stringy While Creaseback.

35. Pods stringless Lasy Wife.

35. Pods stringy 36

36. Pods round or nearly so White Sickle.

36. Pods oval-flat to flat Royal Corn, ]'irgima Cornjield.

37. Seeds of at least two well-defined colors 42

37. Seeds of but one well-defined color 38

38. Variety very early in season Kentucky Wonder.
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38. Varieties late-intermediate (ir later in season : 39

39. Pods round Pou ell's Prolific, Southern Prolific {round type).

39. Pads oval-flat to very flat 40

40. Seeds entirely black Blach Kentuchy Wonder.

40. Seeds solid plum violet or solitl fa\\^l 41

41. Pods stringless Arlington Red Cranberry.

41. Pods stringj- Red Cranberry, Southern Prolific {fiat type).

42. Seeds pale Iml'f. s]>la.-*lied with reddish purple or purplish red (Horticultural

beans) 43

42. Seeds not pale buff and not splashed with reddish purple or purplish red 44

43. Pods stringless Extra Early Horticultural.

London Horticultural, Worcester Mammoth.
43. Pods stringy Brockton Pole, Childs's Horticultural.

44. Pods round, or nearly so, at snap staige Scotia. Tennessee Woiuler.

44. Pods flat at snap stage 45

45. Seeds round 46

45. Seeds flat or flat-oval 47

4G. Seeds largely white with light buff around eye ( 'oncord Pole.

4G. Seeds dingj' gray dotted with purplish red Si>eckled Cut Short.

47. See<ls putty color with golden bronze-green stripes White's Prolific.

47. Seeds pinki.'^h drab with tan brown stripes Missouri Wonder.

48. Puds yellow (wax varieties) 49

48. Pods green 76

49. Seeds entirely white 50

49. Seeds not entirely white 54

50. Pods silvery yellow or silvery white Crystal Wa.r.

50. Pods not silverj- yellow or silvery white 51

51. Pods stringy 52

51

.

Pods stringless 53

52. Seeds small and jtlants spreading. Royers's Lima War.

52. Seeds large-medium and plants erect Davis Wax.

53. Pods flat Burpee's While War.

53. Pods round Jones's Stringless, Golden Croun.

54. Seeds entirely black 55

54. Seeds not entirely black 58

55. Pods stringj' 56

55. Pods stringless 57

5(i. Pods round or nearly so Bismarck Black Wax.

56. Pods flat ( 'ui-rie's Rustproof.

57. Pods double-barreled an<l very variable in size Yoseuiile Wa.r.

57. Pods not double-barreled and not very variable in size t'haUeuge Black Wax,

(Icrmaii Black UVir, Pencil Pod Black Wax, I'rolific Black Wax.

58. Seeds of at least two well-de(iiied colors 62

58. Seeds of but one well-deliiii'd color 50

59. Pods oval-round to il<)ul>le-barreled 60

50. P.wls flat (i 1

GO. Pods ver\' broad or double-barreled Double-Barrel Wax.

60. Pods oval-round (lolden Beauty.

61. Seeds straw yellow Henderson's .Market Wax.

61. Seeds plum violet or blacki.sli purpli-.. .Scarlet Flageolet Wax, Purple Flageolet Wax.

62. Seeds evenly raoltle<l or colored throughout 63

62. Seeds not evenly moltliKl or colored throughout 68
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63. Pods flat and tough JJodson IVax, Jfortimltural Wax, Mohauk Wax.

63. Pods round and brittle 64

64. Variety ver>' early and plants small Valentine Wax.

64. Varieties later than early-intermediate and plants large 65

65. Pods stringy 66

65. Pods stringless '. 67

66. Seeds bluish black, mottled with pale buff Refugee Wax.

66. Seeds reddish buff, splashed with reddish purple Speckled Wax.

67. Seeds bluish black, mottled with pale liuff Refugee Stringless Wax.

67. Seeds chocolate brown, mottled with maize yellow Livingston's Hardy Wax.

68. Pods stringy GoMen-Eyed Wax. Detroit War, .Minn's Tmpirial Wax.

68. Pods stringless 69

69. Seeds with less than one-tenth surface solid white Leopard Wax.

69. Seeds with over three-tenths surface solid white 70

70. Seeds of a solid color around eye 71

70. Seeds mottled with at least two well-defined colors around eye 73

71. Pods oval or oval-flat tlirough cross section Black-Eyed Wax.

71. Pods round through cross section 72

72. Seeds black at eye Round Pod Kidney Wax.

72. Seeds golden bronze or pansy violet at eye Uaule's Nameless, Monarch Wax.

73. Pods round to double-barreled Maule's Butter.

73. Pods oval to flat 74

74. Plants spreading Kerney's Rustless Golden Wax.

74. Plants erect 75

75. Seeds round and proportionally short Improved Golden Wax, Golden Wax.

75. Seeds flat and proportionally long. . WarilwelVs Kidney Wax, Burpee's Kidney Wax.

76. Seeds entirely white 77

76. Seeds not entirely white 83

77. Pods stringless Garden Pride.

77. Pods stringy 78

78. Pods round or nearly so at snap stage 79

78. Pods flat at snap stage 80

79. Plants spreading in habit and late Yankee Winter.

79. Plants ver>- erect in habit and early While Valentine.

80. Seeds flat or flat-oval through cross section Earliest Market,

Everbearing, Emperor ffilliam.

SO. Seeds oval to round through cross section 81

81. Plants erect Early Aroostook, French'Flageolel, Vineless Manoir. White Kidney.

81. Plants more or les.s spreading 82

82. Seeds large for field beans White Marroie.

82. Seeds very small to medium for field beans Day's Leafless Medium,

Nary Pea. Prolific Tree, Snoivflake.

83. Seeds entirely black 84

83. Seeds not entirely black 86

84. Seeds and plants decidedly purplish tinged Black Turtle Soup.

84. Seeds and plants not perceptildy purplish tinged 85

85. Variety early-intermediate in sea-son Black Valetitine.

85. Variety very late in season Thorbiirn's Prnlifir Market.

86. Seeds of but one well-defined color 87

86. Seeds of at least two well-defined colors 98

87. Pods oval to round at snap stage 88

87. Pods flat to very flat at snap stage 90
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88. Seeds entirely purplish brown Knidcerbocker.

88. Seeds not entirely purpli.sh brown ^ 89

89. Seeds l)urnt umber or ."sea green in color Bur/tee's Stringl€s$

Green Pod. Triinnph of Ftpma.
89. Seeds medium ecru, Ijrown ocher, or straw yellow in color Cream Valentine,

Giant Stringless Green Pod, Round YcUoiv Six Weeks, Taylor's Green Pod.

90. Pods with inappreciable string 91

90. Pods with more or less pronounced string 92

91. Seeds carmine-violet or blackish violet Low's Champion, Warren Bush.

91

.

Seeds straw yellow in color Yellow Cranberry, Bountiful.

92. Seeds sea green in color when dry Wonder of Franee.

92. Seeds not sea green in color when dry 93

93. Pods and plants decidedly purplish tinged Blue Pod Butler.

93. Pods and plants not decidedly pur])lish tinged 94

94. Plants verj' spreading 95

94. Plants erect or very erect 90

95. Variety early-intermediate Tetinessee Green Pod.

95. Varieties very late Bayo, Pinks, Red Afe.riraii.

96. Varieties early or very early We Plii.'i Ultni.

Veiteh's Forciny, Lomj Yellow Sir Week.'!.

96. Varieties not early or very early 97

97. Seeds plum violet or garnet lirown ( 'anadian Woiuler.

Red Kidney, \'lek's Prolific Pickler.

97. Seeds greenish yellow or brown oclu r Broirn Swedi,'<h, Eureka.

98. Seeds colored near eye only, remaining portion white 99

98. Seeds evenly splashed or colored throughout 100

99. Pods stringless Grenell's Stringless.

99. Pods stringy Yellow Eye,

Improved Yellow Eye, China Red Eye, Vienna Forcing.

KK). Pods round or oval-round at sua]) stage 101

100. Pods flat at snap stage 105

101. Seeds splashed with reddi.sh shades Red Valentine,

Best of All (lute type), Lotu/fellow.

101. Seeds not splashed with reddish shades 102

102. Seeds largely i)al<' buff in inlur aii<l sparingly spUu<he<l with nuMlium fawn.

duint Forcer.

102. Seeds not largely pale buff in color and iini sphuilied with medium fawn. . . . 103

103. Plants very spreading Golden Refugee, Lale Refugee.

lO;'.. Plants erect KM
104. Seeds chocolati^ brown splashed with maize yellow. . . Ileiulerson s Full Measure.

104. Seeds purple-violet or bluish black, splashed with pale buff Byer's Bush,

Ertra Early Refugee.

105. Leaves and stems decidedly purplish tinged l.ightniiuj.

105. Leaves and stems wholly green 10<i

lOli. Seeds splashi'd with reildish shades and pale buff 107

10(i. Seeds not splashed with reddish shades an<l pal<^ buff 110

107. Pods stringless Ruby Ilorlicullural.

107. Pods stringy lOK

lOK. Plants very erect Warwick, Improved Goddard, Crimson Beauty.

lOH. Plants more or less spreading 109

109. Variety very late Ifodson Green Pmi.

109. Varieties intermediate or late-interme<liate Boston Favorite,

Best of All (flat type).
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no. Plants very .s])rfa(Jing ._ Gakga.
1 10. Plants erect or very erect Ill

111. Variety early Mohawk.
III. Varieties iiileriiiediate to very late French Kirlney.

French Mohauk, Marblehead Horticultural

.

VARIETIES CLASSED AS DISTINCT.

The de.scriptioii of the bean varieties of this bulletin is most con-

veniently undertaken by describing first those kinds which are dis-

tinct or known by well-definetl characters. Mter these types are

described the .subsidiar}^ sorts, or kinds which are practically duplicates

or s}Tion)-ms of the <listinct varieties may next be di.scus.se(l by ref-

erence to the distinct sorts, stating in what respect, if any, they differ

from the standard types.

In the following list the different sorts are grouped according to

species and subdivided according to habit, whether pole or bush, or

whether green or yellow in color of snap pods. Some of the varieties

classed as subsidiary imdoubtedly come from the same lots of seed

as do some of the distinct sorts and are therefore unquestionably

identical with them. In other cases, they are undoubtedly selected

and har\'ested separately, and though often of different origin from
the distinct sorts, they nevertheless sometimes so closely resemble

them as to be either practically identical for all ordinary purposes, or

to be classed as merely superior or deteriorated strains. There are no
hard and fast rules for making a list of distinct varieties, and the fol-

lowing list can not therefore be said to be an absolute one. The more
specialized gardening becomes, the closer are drawn the distinctions

between varieties. It can not be expected that seedsmen and experi-

menters should agree in every case as to when newly discovered types

are sufficiently different from rect)gnized sorts to justify naming them as

new varieties, or as to the time when enough change has l)een made
in stocks of existing varieties -to justifj'^ classing them as distiiuit.

Practically all the distinct varieties now listed by American seeds-

men are included in the following list. The only omissions are cer-

tain field varieties known onlj' to the produce trade anil certain

garden varieties of local name not listed by American seedsmen.

After the variety name is gi%'^en the number of seedsmen listing the

variety in 1906, and following this are given the seedsmen from whom
the seed was obtained and upon whose samples the descriptit)ns are

largely based.

ENGLISH BBOAD BEANS (VICIA FABA).

This species is a comparatively imim])ortant one in American gar-

dens and but little attention is paid in this country to variety t}"])es

of this bean. The ten or more so-called kinds listed by American
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seedsmen are not always represented by the same t\-pes from year

to year, as they are in England, and for this reason no attempt is

here made to describe the varieties listed by American seeiLsmen.

The species is very different from Phaseolus lunatus and P. vulgaris

not only in seed, pod, and habit of growth, but in general usefulness

and value as well. Throughout Europe this bean is largely used as

food for man and the plants are extensively' grown for stock feeding.

In Canada also the plants are grown to some extent for farm purjioses,

but generally are unsuited to the hot dry climate of most jnirts of the

United States. They may j)ossibly prove profitable in western Wash-
ington,where climatic conditions are similar to those of Englan<l, or they

may prove a success in other parts of the Pacific coast, in Colorado, or in

the South during winter. They are grown to a small extent in all these

places, but their use has not yet become large in any part of this countr}-.

I'nder the varietal name of Broad Windsor the species is sold in America
l)y o4 seedsmen. This name, however, is more commonly iiseil in the

I'nited States to designate the whole class of English Broad beans

rather than a distinct varietal tv-pe, as in England. Seed of the

type commonly sold in tliis countrj^ as Broad Windsor is represented

on Plate III, 28. Illustrations of poils and plants are .shown in Engli.sh

seed catalogues, in Baileys Encyclopedia of Horticulture, antl in most

other works on vegetable varieties.

ASPARAGUS, OK YARD LONG, BEANS iVIGNA SESaiJlPEDALIS).

This species, which is variously listed in this country as Yard Long,

French Yard Long, Asparagus Pole, Cuban Asparagus Pole, French

iVsparagus Pole, Japanese Asparagus Pole, and Long-Poilded Doli-

chos, is an unimportant species in the garden and on the farm. There

appear to be about a dozen ilistinct varieties in existence tliroughout

the world, but in this country practically but one sort is in cultiva-

tion. L'nder the varietal name of Yard Long or Asparagus Pole the

species has been listed by American seeilsmen at least since 1.S4.T.

The vine, p<jd, an<i leaf are very .similar to the common cowpea. and
the plant .should more proj)erly be classed with that vegetable rather

than with garden varieties. Some seedsmen, however, recommend
the plant for its dry seeils and snap pods, ])ut it is really no more
serviceable' for this jiurpose than the common cowjiea. which is so

much u.sed as snaps, green shell, and dry shell beans throughout the

South. Its chief interest to amateurs is mainly on account of its

verA' long pods, which often measure 3 feet or more in length, its

climbing habit, and its very large growth of vine. Kipe .seeds of the

tyj)e commonly sold in this country are shown on Plate II, figure 1.
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MTTLTIFLORA, OR RTTNNEB, BEANS (PHASEOLTTS COCCINEUS).

This species, which has sometimes been caHed Phascolus nnilfi-

Horiis by botanists, is commonly known in this countrj- as Multiflora

an<l in Encjlantl as Runner })eans. The species is a vcn* important

one in EncjHsh ganlonini;, antl is representeil by many varieties, l)ut

in this coimtn' ])ractically ])ut four sorts are in cuUivation, divideil

into j)ole and biisli forms.

BI'SH VARIETIES.

The busli forms of tlie Muhiflora beans are comparatively new and
but little o^rowTi. Those described below tend strongly to revert to

the pole form and are more or less trailing in habit and never strictly

dwarf, like some of the more erect bush varieties of kidney beans.

AROOSTOOK BUSH LIM.\.

Listed by 1 seedsman. Seeds tested: Jerrard, 1905, 190().

Desoiption.—Plant large-medium, very thick stemmed, spreading, with many
drooping fruit branches and sometimes many runners, green throughout, very early

for Lima or Xlidtiflora class, late compared to Kidney varieties, long in bearing, lightly

productive. Leaf very large, medium green, fairly smooth. Very floriferous. Flow-
ers white, extremely large, being several times the size of those of Kidney varieties,

10 to 25 blassoms borne on numerous prominent flower stalks but only a few flowers

setting pods. Snap pods varying greatly in size, medium in length, much curved,

flat, very dark gi-een, of very rough surface, brittle, stringy, of moderate fiber, fair as

to quality, free from anthracnose. Point of pods very short, thick, and curved.

Gr'-en shell pods borne on numerous large clusters high above foliage, never colored

or .^plashed, about 4J inches long, each containing 3 to 5 seeds well separated in pod.

Dry seeds very large, thickened, roundish oval through cross section, mostly well

rounded at ends, almost straight at eye. very smooth and glossy, solid white, veining

absent or indiscernible.

Comparison.—Little known and planted. Xot strictly a Lima, at least not belonging

to the same species as the common bush Lima, being rather a biLsh fonn of White Dutch
Ruimer. Decidedly the earliest variety of the Multiflora cla.ss. Ripening several

weeks before the true bush I.imas it is claimed to be a great acquisition, especialh- at

the extreme North, where bush Liraas do not always give full croi>s. Where right con-

ditions prevail, such as in the eastern part of Washington State, it may prove a valuable

substitute for Lunas. but in most parts of our country it is very unreliable in both earli-

ne.ss and productiveness and it.s real value is not yet exactly known. Decidedly the

earliest of the Multiflora class and resembling Barteldes's Bush Lima more than any
other variety, differing principally in earlier season and smaller size. Seeds fully as

lai^e and of nearly as good quality as the true Limas and pods excellent as snaps.

Confusing name.—Early .\roostook Field, a very different type of l)oan.

History.—Introduced in 1905 by the George W. P. Jerrard Company, who state that

ilie seeds came from a customer.

Illustrations.—Dry seeds are similar to Barteldes's Btisli Lima (PI. IV. 2b); cross

sections of partially developed pods, to ^\'hite Dutch Runner (PI. V, 32 and 33); and
green shell pods, to ^\hite Dutch Runner (PI. XVIII, 1), differing principally in

larger and flatter shape.
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BARTELDES'S BUSH LIMA.

No longer listotl by American seedsmen. Seeds tested: Denver Seed and Floral

Company, 1905.

Description.—Plant very large, thick stemmed, with many long drooping fruit

branches, generally with only few runners, wholly green, early for a Multifiora variety,

very late compared to Kidney beans, long in bearing period, generally unproductive

in most parts of the country but heavily productive in certain soils and climates.

Leaf very large, dark green, fairly smooth. Exceedingly floriferous. Flowers white,

extremely large, several times lai'ger than in Kidney varieties, 12 to 30 l)lossoms borne

on each of the numerous prominent flower stalks but only few flowers setting pods.

Snap pods varying greatly in size, generally long, much curved, flat, very short, very

dark green, of very rough surface, brittle, stringy, of moderate fiber, fair as to quality,

free from anthracnose. Green shell pods borne on lai'ge clusters well above foliage,

never colored or spla,shed, about 5J inches long, and usually containing 4 or 5 seeds

well separated in pod. Dry .seeds very large, thickened, flatfish oval through cross

section, mo.stly well rounded at ends, .straight at eye. viTy smooth and glossy, solid

white, veining absent or indi.scernible.

Comparison.—Little known or planted. Grown mostly in California, Colorado, and

other parts of the We.st, where it seems to do well. Not strictly a Lima, being rather

a b\ish form of White Dutch Runner and similar to Aroostook Bush Lima previously

described, differing i)rincipally in larger vine, seed, and i)od, greater productiveness,

and later sea.«on. Under right conditions, it gives green shell pods considerably before

White Dutch Runner Pole or the true bush Lima-s, but season and productiveness arc

very uncertain in most parts of this country and it.s real usefulness is not yet fully

known. It.s green shell beans are almost equal to Limas and its sna]) pods much supe-

rior to the tough Kidney varieties such a.s Black Valentine and Davis Wax. Prof.

L. H. Bailey states the roots are not always fle.shy like tho.se of Whil.' Dutch Runner
and therefore not truly i)erennial. though prol)al)ly, with some selection, fleshy roots

and a perennial type could be obtained and perpetuate<l in such climates as southern

California. An earlier .strain of this variety has recently appeared a,s Bush Multiflora.

Synonynui.—California Butter (of Haines, Lee, etc.), Mexican Bush Lima.

History.—First introduced about 1800 by F. Barteldes & Co., who state that the seed

came from Colorado. The variety was tested in 188G by L. H. Bailey, who gives

a full description of it in Bulletin Xo. S7 of the Cornell University .Xgricullural

Experiment Station.

Illustrations.—Dry seeds are illustrated on Plate IV, 25; cross sections of partially

developed green shell pods reseinlile White Dutch Runner (PI. V, 32 and 33), as also

the green ."hell pods (PI. XVI II. 1 1, differing principally in larger .size and flatter

shape.

I'OLK VAUIETIE.S.

The important vtiriotit's of thi.s spocios ni-o all of I lie pole form, the

value of tiie l)iisli form.s l)cin<; not yet fully established. i"'or a com-
plete flescrii)tion of e.\istiii<; jxile varieties tlie slii<lenl slioiild con-

sult English .seed catalogues.

HIAIII.I^T lll'NNKU I'OI.K.

Listed by IOC seedsmen. Sends te.sted: Buckbee, 1900; Thorburn, 1901, 1902, 1905.

Description.--Wnc of very large growth, of fair climbing habit, moderately branched,

very thick stemmed, much tinged with purple at stems, very long in bearing, mod-

erately productive. Leaf of modiiim size, very dark green, with under side of voins
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much tinged wilh purple. Flower stalks very large and numerous. Blossoms bril-

liant scarlet in color, extremely large, very ornamental, about twice the size of those of

Kidney varieties, and with 20 to 40 on each flower stalk, but only few setting pods.

Snap pods uniform and long-medium in size, much curved, flat, very dark green, often

purplish tinged along sutures, of very rough siu^ace, brittle, of \ery hard flesh, stringy,

of moderate fiber, of fair quality, entirely free from anthracnose. Point of pod very

short, thick, and curved. Green shell pods full on outside between seeds, decidedly

purplish tinged at sutures, about 6i inches long, and containing live seeds somewhat

separated in pod. Dry pods easy to thrash. Dry seeds very large, of medium length,

fiattish oval through cross section, generally well rounded at ends, usually larger at

one end than at the other, mostly straight at eye, violet-black in color except mottled

with bluish violet at back and ends.

Comparison.—Little known or cultivated in this countrj', but largely grown through-

out Europe, being used for green .shell beans the same as Limas, which can not be

successfully grown in the cool climate of England and other European countries.

A great many varieties are known to the seed trade, but in the United States only Scarlet

Runner and White Dutch Runner are in use. Both varieties are wholly different in

appearance and growth of vine from other American beans and liardly recognizable

as edible to most Americans, though, nevertheless, they make excellent snaps. They
succeed especially well in California, where they are said to give a larger and more

continuous supply of snap pods than any other variety. Highly recommended for

trial not only for edible pods but also as an ornamental climber.

History.—Grown in this country at least since ISCK^, and one of the first cultivated

varieties.

IlliistraHons.—Seeds are same size and shape as White Dutch Runner (PI. IV, 28);

snap pods same as White Dutch Runner (Pi. XVIII, 1); cross sections of immature

green shell pods also resemble same variety (PI. V, 32 and 33).

WHITE DUTCH RUNNER POLE.

Listed by 40 seedsmen. Seeds tested: Burpee, 1903; Thorburn, 1897, 1901, 1902,

1905.

Description.—Same as given for Scarlet Runner, except stems and pods are solid

green and blossoms and seeds solid white in color.

Comparison.—L^sefulness and value about the same as explained for Scarlet Runner.

Synonyms.—ChWAs's Extra Early Pole Lima, Isbell's Perfect Pole Lima.

History.—One of the oldest existing varieties. Listed by American seedsmen at

lea-sl since 1825.

Illustrations.—Dry seeds are illustrated on Plate IV, 28; cross section of imma-

ture green shell pods on Plate V. 32 and 33, and snap pods on Plate XVIII, 1.

LIMA BEANS PHASEOLTJS LUNATUS .

This species is more extensively cultivated in the United States

than in any other countn", though there are many forms in use

throughout Soutli America and in tropical countries which are not

known in the United States. Nearly all foreip;n sorts are merely

local varieties arid owing to the fact that they usually have colored

.seeds, which are not popular in this countrj^ and are also too late in

season to be suitable for our climate they are not referred to in the

following descriptions. The sjiecies is usually divided by American

seed.smen into pole and busli varieties, as follows:
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BUSH VARIETIES.

The bush varieties of the Lima bean are now used extensivelv

throughout tlie United States and in some locahties have replaced

to a considerable extent the j)ole varieties, which were the only forms

known until the introduction of Hentlerson's Busii Lima in 1889.

BIRPKE's BISH LIMA.

Listed by i:?(i .«epd.«men. Seeds tostod: Burpee. 18<)7. 1898, 19(X). ISOl, 1901; May,
1897; Thorbum, 1901, 1904.

Description.—Phmt large, tbi<-k .ttenmied, erect to somewhat spreading, with o«-a-

sional runners, always with many outspreading branches, late-intermediate in season,

long in bearing, heavily produclive. Leaf very large, dark green. Flowers white.

Green .<hell i>i)ds dark green, of smiK)th surface, moderately curved, flat, uniform in

size, very large for dwarf Limas, m(>dium for pole Limas, very wide, about 4^ inches

long, and generally containing 3 or 4 seeds somewhat separated in pod. Point or spur

of pod ab.sent or insignificant. Pods Ixirne in clu.sters of moderate size well up from

groimd and well toward center of plant. Quality of green shell beans excellent.

Dry seeds verv' large but proportionally short in length, verj- flatfish through cross

section, generally well roundetl, usually larger at one end than at other, incur\'ed at

eye, verj' distinctly veined, white with slight greenish tinge.

Comparison.—This variety and Henderson's Hush are at present by far the most

largely grown bush Limas, though each will probably in time be replaced by other

more desirable sorts, the former by WihkI's Prolific Bush, and the latter by Wonder
Bush. Unsurpassed for productiveness, high tiualiiy, and immense, handsome,

showy pods and .seeds, or about equal in these respects to Wonder Bush and Wood's

Prolific Bu.sh, but not adapted to as many conditions or as generally serviceable as

Henderson's Bush and Wood's Prolific Bush. Too late for maturing full crops at the

extreme north and more subject to mildew than the glossy-leaved or small-seeded

sorts. Most like Wonder Bush, differing principally in larger growth, more spread-

ing habit, and later .season.

Syntmynis.— Elliott's Bush Lima, Large AMiite Bush Lima, Mammoth Bu.sh Lima,

Willel's Bu.sh Lima.

History.—Introduced in 1890 by \\'. Atlee Burpee & Co., who state the variety

originated with Ashur Palmer, of Kennett Square, Pa. It is said to have come from

a single bush plant found about 1884 in a field of King of Oarden Pole Lima on Mr.

Palmer's fann.

Illustrations.—Green shell pcKis are illustrated on Plate XXI, 2; cross section

of green shell jxhI and of dry se<-d is similar to Large White Pole (PL V, .'H.and

PL III, 22, respectively).

drkkr's III sn i.tM.\.

Listed by 08 seedsmen. Seeds tested: Burpee, 1898, 1900, 190.1; Dreer, 1906.

Description.—Plant large, very coarse branched, very spreatling, alnuxst creeping

in hal)it. with many runners lying flat on the ground, late, long in bearing, heavily

pro(lu<'tive. Leaf yiry large, of a peculiar grayish green color, with a smooth but not

glossy surface. Flowers while. Green shell pods medium green, of sm(M)th surface,

stniighl, somewhat turned back at stem end, uniform in size, large-medium for dwarf

Limas, small for jxile Limas, ver>- thick through cross sectitm, alniut 21 inches long,

usually containing .1 or 4 seeds tightly crowded in pod. decidedly rigid at ventral

sutun-. Point or s])ur of [md absent or insignilicanl. I'oils borne in moderate-siz«Hl

clusters close to ground. Quality of green shell beans excellent. Dry seeds large,
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very short, almost as wide as long, flattish oval through cross softion, truncate or

rounded at ends, generally larger at one end than at other, straight or rounded at eye,

very distinctly veined, white with slight greenish tinge.

Comparison.—One of the three most largely grown as well as the latest in season

of the bush Limas and the only bush variety of the potato <;r thick-seeded class. Often

considered as first in productiveness and quality, but experiments \-ary greatly, many
tests giving first place to Dreer's Bush. Succeeds especially well on light soil and

in dry seasons. Probably a somewhat more reliable cropper than Buqjee's Bush but

not as sure or as generally serviceable as Wood's Prolific Bush, while pods are too

close to the ground to be easily gathered and vines more subject to mildew than the

small-seeded, glossy-leaved sorts. Very different in habit from other bush Limas.

ITnlike Burpee's Bush principally in having shorter, much thicker pods and seed.s,

more spreading habit, and narrower, more grayish green leaves. Seeds, pods, and
leaves same as Dreer's Pole except larger.

Synonyms.—Challenger Bush Lima, Dallas Bu.'^h Lima, Runu-rle Bu.sh Lima. Potato

Bush Lima, Salzer's Bush Lima, Thorburn's Bush Lima.

Ili'ilory.—Introduced in 1891 by Henry A. Drecr and derived from the same stock

as Kumerle or Thorburn's Bush, which was introduced two years previous to Dreer's

Bush.

Illustrations.—Dry seed, green shell pod, cro.ss section of green shell pod, and leaf

are similar to Dreer's Pole, i PI. II, S.i: PI. XXII, I!: PI. V, 36; and PI. XXIV. 7,

respectively.)

Henderson's bush i,im,\.

Listed l)y 13li seedsmen. Seeds tested: Burpee, lOOO, 1901; Ferry, 1008; Fish,

inCKi, 1904; Henderson, 1905; May, 1897; Thorburn, 1901.

Orscription.—Plant small for a btish Lima, slender stemmed, very erect, bushy,

without runnei-s or decidedly spreading branches, very early, long in bearing, heavily

to moderately productive. Leaf small, very dark, glo.ssy green in color, very smooth,

very stiff, moderately wide across leaflets. Very floriferous. Flowers white. Green
shell pods rich, dark green, of smooth surface, straight, very uniform in size, very

small, very flat, moderately wide, about 2J inches long, containing 3 or 4 seeds well

separated in pod. Point or spur of pod very small or almost absent. Pods borne in

numerous large clusters well above plant and well toward center. Quality of green

shell beans fair to good. Dry seeds large, proportionally short, decidedly flattish

tlnough cross section, rounded or slightly truncate at ends, larger at one end than at

niher. almost straight at eye, very distinctly veined, solid creamy white.

Comparison.—One of the two most largely grown bush Limas and decidedly the ear-

liest of the true Lima class. As sure a cropjjer as any, making crojjs in extremely

dry or wet weather and under other adverse conditions where Buri)ee's Bush and

Dreer's Bush are often failures. Unusually free from mildew, almost as hardy as

.lackson Wonder, and an especially good variety on light soils. As it endures extremely

liot sun much lietter than the larger seeded sorts it has always been a favorite in the

South, while in the extreme North it matures good crops where late varieties often

fail to do so. The quality of its green shell beans is not generally considered equal to

that of Burpee's Bush or Dreer's Bush, l)ut the difference is not so great as is usually

claimed, some people, in fact, having little choice between the three varieties. Most

like Wood's Prolific Bush, differing principally in smaller growth, a few days earlier

season, smaller seeds, and smaller pods without twisting from side to side. Pods simi-

lar to Willow-Leaved Bush and Jackson Wonder and except for smaller size the same

as those of Small White Pole.

Synonyms.—Carolina Bush Lima, Sieva Bush Lima, Small White Bush Lima.

//is(ori/.—Introduced in 1889 by Peter Henderson & Co., and described by them

as having originated from a single plant found in the vicinity of Lynchburg, Va.,
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about 1883. In 1885 the variety passed into possession of T. W. Wtxxl & Sons, who
sold the entire stock in 1887 to Peter Henderson & Co.

Illustraliom.—The dry seed is similar to Small AXTiite Pole Lima (,FI. IV, 27), as

also are the cross section, green shell ptxl. and leaf (PI. V, 34; PI. XXI. 5; and Pi.

XXIV, 5, respectively), all differing principally in larger size.

J.\CKSON- WONDER BUSH UMA.

Listed by 7 seedsmen. Seed tested: Burpee. 1898, 1901; Hastings, 1905; Thor-

bum. 1897.

Description.—Plant large-medium in size, somewhat slender stemme<l, productive

of many erect fruit stems, quite spreading in habit, often producing many runners,

early-intermediate in season, long in bearing, heavily productive. Leaf of medium
size, very dark, glossy green in color, very smooth, very stiff, with long, narrow,

pointed leaflets. Very florlferous. Flowers white. Green shell pods of a rich, dark

green color, of very smooth surface, straight. ver>' flat, very uniform in size, small-

medium, moderately wide. alx>ut 3) inches long, and containing 3 or 4 seetls much
separated in pod. Point or spur of pod very small or almost wanting. Pods Ixime

prominently above foliage and in very large clusters. Quality of green shell beans

fair to good. Drj- seeds of medium size, proportionally short, very flatti.<h through

cross section, truncate or rounded at ends, decidedly larger at one end than at other,

straight at eye, flesh yellowish in color, freely splashed with pansy violet, sometimes

almost solid pansy violet.

Comparison.—Little known and planted. Cultivated mostly in the South, The
hardiest of all bush Lima.s and about as sure a cropper as Henderson's Bush, from

which it differs in larger vine, greater productiveness, larger pods, and large seeds of

different color. Possesses all the good qualities of the small-seedetl sorts, but never

popular because of objectionable runners and colored seeds. Vine much more spread-

ing than Burpee's Hush, but not creeping in habit like Dreer's Bush. Leaf indis-

tinguishable from that of Willow-Leaved Bush and pods also resembling same variety

differing principally in slightly narrower, longer shape and seed of larger size.

Synonym.— Steckler's Calico Bush Lima.

Ilislary.—Introduced in 1891 by several American seedsmen and said to have origi-

nated in the vicinity of .\tlanta, (ia.

lUuslrations.—Dry seeds are illustrated on Plate II, 22; green shell pod and cross

sCJ'tion of same are similar to Small White Pole (PI. XXI, 5, and PI. V. 34. respec-

tively!; leaflets are alxtut twice as wide as those of Willow-Leaved Pule (PI. XXIII,

2), approaching more the shape of Henderson's Bush.

WILLOW-LE.WEU Bl'SH I.IM.\.

Listwl by 3 seedsmen. Seeds tested: Burpee, 1900, 1901; May, 190-1, 1905.

Description.— Plant very small for a bush Lima, somewhat slender stemmed, very

erect, bushy, without runners f>r decided spreading branches, verj' early, long n
bearing, heavily to moderately imwluctive. Leaf of medium size, of verj' dark, glossy

green color, ver)' smooth, verj' stiff, and with very long, nantiw, pointed leaflets; the

leaves, however, are verj' irrt-gular in form, often approaching the Imiad shape of Hen-

derson's Bush Lima, Very (loriferous. Mowers white. Oreen shell piKls of dark

green i-olor, of sm<x>th surface, straight, verj" flat, very uniform in size, mo<lerately

wide, small for a bush Lima, alxiul 2J inchi* long, and containing 3 or 4 see<ls much
.separated in [mmI. Point or spur nf |>i«l ver)' small nr almost abs<'nt. Puds borne on

numerous large clusters well alwive plant an<l well toward the center. Quality of

green shell beans fair to gixnl. Drj- setnl large, proimrtionally short, decidedly flat
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through cross section, rounded or slightly truncate at ends, larger at one than at oiIht,

almost straight at eye, verj- distinctly veined, solid creamy white.

Comparison.—Little known and plante<l. Cultivated mostly in the South. Of

usefulness similar to Henderson's Bush, but apparently less productive and hardy.

More like that variety than any other, differing principally in shape of leaves, decidedly

smaller vine, and slightly larger and proportionally narrower |>ods, which are same as

those of Willow-Leaved Pole except smaller.

History.— Introduced in 1901 by W. Alleir Burpee & Co., as Burpee's Willow-

Leaved Bush.

Synonyms.—Burpee's Willow-Leaved B\ish Lima, .Southern Willow-Leaved Sewee

Lima.

IJh Isirations.—Drj' seed is similar to Small White Pole (PL IV, 27j; green shell pod

and cross .section of same to Small White Pole (PI. XXI, 5, and PL V, 34, respectively);

and leaf to Willow-Leaved Pole (PL XXIII, 2).

WONDER BISH LIM.\.

Listed l)y 24 seedsmen. Seeds tested: Dreer, 1!»(15, l!)(Hi; Ferrj'. 1902, 1904: Fish,

1!H)4.

Description.—Plant large, thick stemmed, erect, compact, with ifw drooping

branches, but without real runners, intermediate in season, long in bearing, heavily

productive. Leaf verj' large, dark green. Flowers white. Green shell pods dark

green, of smooth surface, moderately cursed, flat, very uniform in size, wide, very

large for dwarf Limas, medium for pole Limas, about 4 J inches long, usually containing

3, sometimes 4, seeds well separated in pod. Point or spur of pod absent or insignificant.

Pods borne in clusters of moderate size, well up from ground and well toward center of

I)lant. Quality of the green shell beans excellent. Dry seeds very large, proportion-

ally short, verj' flattish through cross section, larger at one end than at other, incurs'ed

at eye, very distinctly veined, white with slightly greenish tinge.

Comparison.—New and valuable but as yet not extensively cultivated. The best

of large-seeded bush Limas for general cultivation, and largely replacing the old t\-pe

of Burpee's Bush Lima, stm\e seedsmen, in fact, having discarded the old tj-pe alto-

gether, selling only this improved strain. Differs from its parent principally in

earlier season, more bushy, compact habit, and entire freedom from runners. Although

not quite as large or as vigorous in vine, its pods and seeds are fully as large and

numerous as those of its parent.

History.—Introduced in 1898 as Dreer's Wonder Bush by Henry A. Dreer, who
writes that the variety is a selection of Burpee's Bush and was first discovered on Long

Island.

Syiumyms.—Burpee's Quarter Century Bush Lima, Dreer's Wonder Bush Lima,

Quarter Century Bush Lima.

niiistrations.—Drj' seed and cross section of gi-een shell |iod arc similar to Large

White Pole (PL III. 22, and PI. V, 31. respectively); green .shell i)o<ls same exactly

as Burpee's Bush (PL XXI. 2i.

wood's prolific BISII LIMA.

Li.sted by 18 seedsmen. Seeds tested: Burpee, 1901; Wood. 1904. 1905.

Description.—Plant of medium size, somewhat slender stemmed, very erect and

bushy, without runners or decided spreading branches, early, long in bearing, heavily

productive. Leaf small for a bush Lima, very dark, glo.ssy green, very smooth, mod-

erately wide acro.ss leaflets. Very floriferous. Flowers white. Green shell pods

dark green, of smooth surface, very uniform in shape, straight at back and front but

often curling from side to side, of medium size, moderately wide, very flat, about 31
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inches long, and containing 3 or 4 seeds well separated in pod. Point or spur of {kkI

verj' small or almost absent. Pods Iwme in large, numerous clusters well above plant

and well toward its center. Quality of green shell beans fair to good. Drj' seeds

large, proportionally short, decidedly flattish through cross section, rounded or slightly

tnmcate at ends, larger at one end than at other, almost straight at eye, v?n,' distinctly

veined, solid creamy white.

CotnparUon.—New and as yet not extensively cultivated, but probably will in time

lai^ely replace the old Henderson's Bush, ;is the^objectionable small seed and pod of

that variety have been much enlai^ed in this valuable sort. Excepting for being a

few days later, all the excellent qualities of the Henderson's Bush have been fully

retained or perceptibly increased. Vine somewhat larger and more vigorous than

Henderson's Bush and pods straightor and slightly curling from side to side. Pods
same as Wood's Improved Pole except smaller.

Synonyms.—Henderson's Improved Bush Lima, King's Improved Bush Lima,

Prolific Bush Lima, St. Louis Seed Co.'s Improved Bush Lima, Tucker's Prolific Bush
Lima.

Bistory.—Introduced in 1899 by T. W. Wood & Sons, who state tliat it is a si>orl from

Henderson's Bush and was obtained from a farmer near Richmond, Va.

Illuslrations.—Dry seeds are similar to Wood's Improved Pole (PI. IV, 2U); green

shell pod and cross section of same to Wood's Improved Pole (PI. XXI, 4, and PI.

V, 35, respectively); leaf to Small White Pole (PI. XXIV, 5).

POLE VARIETIES.

The polo sorts described below represent as great variation in

season and productiveness of plant and of color, shape, and size of

pod as do the bush varieties. All are of American origin.

UUEEU'.S rol.K LIMA.

Listed by 58 seedsmen. Seeds tested: Burpee, 1900: Dreer, lltOfi: Henderson,

1902; Johnson & Stokes, 1904, 1905; ^lay, 1897; Thorburn, 1901.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, very late, very heavily pr<)(lu<tive, long in lieariiig. Leaf very large,

dark green, smooth, of narrower and more pointed leaflet.* than the large, llat-seeded

sorts. Flowers white. Green .sliell pods medium green, straight, g<'nerally turned

back at stem end, uniform in size, large, wide, exceedingly thick, ridged along ventral

suture, about 3j inches long, and usually containing 1 or 5 seeds very crowded in pod.

Point or spur of jxid al).sent or insigni(i<-anl. Quality of green .sliell ln-ans excellent.

Dry seeds large, almost as wide as long, flattish oval through cn>.ss .>iectioii, rounded or

tmnrate at ends, generally larger at one end tlian at other, straight or rounded at eye,

very distinctly veined, white willi slight greenish tinge.

Comparison.—One of the most largely grown pole Limas and the only potato-seeded

variety of the cliuss. More largely |)lanted in the East and North than in the South

and West. Excellent for home or g-arden, and next to the small-seeded sorts Ihe most

certain cropper and often the most pniduclive. fienerally de.siTlbed as llie best in

quality, but tastes differ greatly in ih'ciding quality in Limas and the difference be-

tween Lima varieties in this particular can not be said to be important. Pod and leaf

very similar to Dreer's BuiiJi Lima, iliffering principally in larger size and later season.

Synonyms.—Challenger Pole Lima, KUiolt's Improved Pole Lima, Noll's Ideal

Potato Pole Lima, Potato Poll' Lima, Shot Weill's Pole Lima, Walter's Pn)Iilic Pole Lima.

//ui/on/.^Inlr<)du<'ed in lH76by Henry \. Dreer, who writes that the variety was ob-

tained about 18.57 from U. Kimber, of Kiinbcrton, Pa. The old slock of Dreer's Pole
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is now prolial)ly •xtinct, the larger-podded Challenger having hern substituted fur the

original type introduced liy Henry A. Dreer.

lUustrations.—Dry seedis, leaf, green shell pods, and cross section of gr,een shell j>od

are illustrated on Plate 11, 2:i, Plate XXIV, 7, Plate XXII, .?. and PlateV, 30, respec-

tively.

EXTRA EARLY JERSEY POLE LIMA.

Listed liy 71 seedsmen. Seeds tested: Burpee, 1900; Henderson, 1902; .lohnson &
Stokes, 1904-1906; May, 1897; Thorburn, 1901.

Description.—Vine of very large growth, of goo<i climbing habit, much branched,

thick stemmed, early, heavily to moderately productive, moderate to long in bearing

perio^l. Leaf very lai-ge, dark green. Flowers white. Green shell pods dark green,

moderately ciirved, fairly uniform, of medium size, wide, flat, about 4 inches long, and
usually containing I? or 4 seeds somewhat separated in i>od. Point or spur of pod absent

or insignificant. Quality of green shell beans excellent. Drv' seeds very large, almost

as wide as long, very flattish through cross section, generally well rounded at ends,

usually larger at one end than at other, incurved at eye, very distinctly veined, white

with slight greenish tinge.

Comparison.—.\ well-known standard variety, being perhaps one of the six most
largely grown pole Limas. .\lthough generally satisfactory for home or market, it can

not be recommended very highly because Seibert's Pole and Leviathan Pole are so

much better for every piu-pose for which this variety is usually recommended. Most

like Seibert's Lima, differing principally in smaller pods, smaller seeds, and less pro-

ductive vines. Often misrepresented liy inferior and mixed stocks in same way as

described for King of Garden.

Synonyms.—Bliss's Extra Early Pole Lima and probably several more whose identifi-

cation has not as yet been positively determined.

History.—Introduced aljout 1883. Same as the variety known at that time as Bliss's

Extra Early. Introduced in 1878 by the late firm of B. K. Bliss & Sons.

Illti.itrations.—Dry seeds are similar to Large A\'hite Pole Lima (PI. Ill, 22i; green

shell pods to Burpee's Bush Lima and Seibert's Pole Lima (PI. XXI, 2 and 3); and
cross section of pod to Large White Pole Lima (PI. V, 31

V

FLORID-^ BUTTER POLE LIMA.

No longer listed by American seedsmen. Seeds tested: Hastings, 1905.

Description.—Trials too poor to make full description of type, but vine and pod evi-

dently of same character as those of the small-seeded Limas, differing principally from

most of this cla.«s in later season and larger growth. Pods borne in remarkably large

clusters, curled from side to side, and almost as large as those of Wood's Improved Pole

Lima. Dry seeds medium in size for a I-ima, almost as wide as long, flattish through

cn>ss section, truncate or niunded at ends, invariably straight at eye, milky white,

blotched with brownish black at back and one end.

Comparison.—Little known and planted. Apparently suitable only for the South,

where it is said to V>e the most prolific of all Limas an<l an especial favorite i>f certain

Florida farmery. Further trials are necessarj' before positively stating its real useful-

ness and value.

History.—Probably of southern origin. Apparently last listed by American seeds-

men in 1901. in which year it was catalogued by H. B. Hastings & Co. Possibly

same as one of the speckled I-imas listed by American seedsmen eighty or more
years ago, but since dropped from seed lists.

Tlluslrutiotu.—Dry seeds are illustrated on Plate II, 21; green .shell pods are similar

to Wood's Improved Pole Lima 'PI. XXI, 4) and cross section of pod to Wood's
Improved Pole Lima i PI. V. :?5i.
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ford's mammoth pole IIMA.

Listed by 27 seedsmen. Seeds tested: Fish, 1903; Jolinson & Stokos, 1002. 1901-

1906; Thorijurn, 1S97; Vaiighan, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, very heavily productive, long in bearing. Leaf very large, dark

green. Flowers white. Green shell pods dark green, straight, inclined to curl from

side to side, somewhat depressed between seeds, fairly uniform in size, very large, of

good width, distinctly narrow compareil with other Limas, about 6 inches long, and

usually containing 5 or 6 seeds somewhat si'par.ited in pod. Point <>r spur of j)od

absent or insignificant. Quality of green shell beans excellent . Dry seeds very large,

almost as wide as long, very flattish through cnxss section, generally well rounde<l at

ends, usually larger at one end than at other, incurved at eye, very distinctly veined,

white with .slight greenish tinge.

Comparixon.—A well-known standarrl variety, being perhaps one of the six most

l;irgely grown pole Limas. Longest podded of all Limas excepting Long-Podded Pole.

Same as Kiii'_' of Garden in general usefulness and value, differing principally in longer,

proportionally narrower, and straighter pods with more tendency to curl from side to

side. Much misrepresented by inferior and mixed stocks in same way as described for

King of Garden.

Ilhlory.—Introduced in 1893 by John.«on i Stokes, who write that the variety origi-

nated with James Ford, a market gardener of Philadelphia. Pa.

Illuslralions.—Dry seeds and cross section of green shell pods are similar to Large

White Pole Lima (PI. Ill, 22, and PI. V, 31, respectively); green shell potls resemble

King of Garden (PI. XXII, 1).

Henderson's ideal pole lima.

Listed by 1 seedsman. Seeds tested: Henderson, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, very heavily productive, long in \)earing. Leaf very large, dark

green. Flowers white. Green shell pods dark green, very straight, flat, very uni-

form in size, very large, about 5J inches long, and usually containing 5 or 6 seeds well

separated in pod. Point or spur of pod absent or insignificant. Quality of green shell

beans excellent. Dry seeds very large, almost as wide as long, very flattish through

cross section, generally well rounded at ends, usually larger at one end than at other,

incurved at eye. verj- distinctly veined, white with slight greenish tinge.

Comparison.^}\i,'W and as yet little known and planted. For combination of large,

straight, handsome pods, large seed, and great prixluctiveness, this variety is superior

to any other sort. It is the best of all Lima,s for main crop, and although merely an

improvement over King of Garden, it is so distinctly superior to present ty])e of that

variety as to deserve a new name. Its superiority is especially noticeable in its

straighter pods and freedom from the many undersized, curved, twisted, and imper-

fectly sliaped jwkIs such as are commonly foimd in most stocks of King of Garden.

History.—IntnKluced in 1906 by Peter Henderson & Oo.

Illustrations.—Dry seeds and cross section of green shell poda are similar to Lar;go

White Pole Lima (PL III, 22, and PL V, 31, respectively), and green shell pods to

King of Garden (PI. XXII, 1).

KlSd OK r.ARDKS POLK LIMA.

Listed by 122 seedsmen. Seeds tested: Burpee, 1897, 1900; Ferry. 1906; Fi.sh,

1903; John.son & Stokes, 1902, 1904, 1906; Thorburn, 1901, liHM, 1905.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, vcr>' heavily productive, long in bearing. Leaf very laiige.



LIMA BEANS. 49

dark green. Flowers white. Green shell pixLs dark green, slightly curved, flat,

uniform in size, wide, very large, about 5] inches long, and usually containing 4 to

6 seeds somewhat separated in pod. Point or spur of pod absent or insignificant.

Quality of green shell beans excellent. Drj' seeds very large, almost as wide at

long, very flattish through cross section, generally well rounded at ends, usually

larger at one end than at other, incurved at eye, very distinctly veined, white with

slight greenish tinge.

Comparison.—More lai^ely grown than any other pole Lima. For combination of

large, liandsome pods, large seed, and great productiveness, this variety is surpassed

only by Ford's Mammoth and Henderson's Ideal. Like many others of the standard

pole Limas, it is often misrepresented by inferior and mixed stocks, much of the seed

which is now sold as King of Garden being neither planted nor selected especially for

seed, but bought of farmers who originally had sown the seed for the produce trade.

The cheaper seed of the Lewis variety, so largely planted in southern California as a

field bean, and inferior stocks of King of Garden and other varieties are thus often

disposed of by so-called seed growers. More like Large ^\^lite Lima and Henderson's

Ideal than any other pole Lima, differing from former principally in later season and

larger vine, pod, and seed.

Synonyms.—Schwill's Monstrous Pole Lima, and probably several more whose

identification has not yet been positively determined.

History.—Introduction in 1880 by Frank S. Piatt. Developed by selection from

Large \\'hite Pole Lima.

Illustrations.—A green shell pod is illustrated on Plate XXII, 1; dry seed and

cross section of pod are similar to Large White Pole Lima (PI. Ill, 22, and PI. V, 31,

respectively).

LARGE WHITE POLE LIM.\^.

Listed by 134 seedsmen. Seeds tested: Burpee, 1897, 1900; Ferry. 1906: Johnson

& Stokes, 1906; May, 1897; Thorburn, 1901, 1905.

Descriplioii

.

—Vine of very large growth, of good climbing habit, much Ijranched,

thick stemmed, intermediate in season, heavily productive, long in bearing. Leaf

very large, dark green. Green shell pods dark green, moderately cur\-ed, flat, uni-

form in size, very wide, large-medium, about 4i inches long, and usually containing

3 to 5 seeds somewhat separated in pod. Point or spur of pod absent or insignificant.

Quality of green shell beans excellent. Dry seeds very lai-ge, almost as wide as long,

very flattish through cross section, generally well rounded at ends, usually larger at

one end than at other, incurved at eye, very distinctly veined, white with slight

greenish tinge.

Comparison.—Next to King of Garden, the most largely grown of all pole Limas.

Excellent for either home or garden and suitable for all sections of the country. Not

quite so large or so handsome as King of Garden and Henderson's Ideal, but a good

all-round sort and always attractive and salable. Often misrepresented by inferior

and mixed stocks in same way as King of Garden. Intermediate between Extra

Early Jersey and King of Garden in .season, productiveness, and size of pod and seed.

Synonyms.—May's Champion Pole Lima and probably several more who.se identifica-

tion has not as yet been positively determined.

History.—Name has been in common use in this country for over one hundred years,

though the tj-pe has probably not always been the same as the present one.

lUu.itrations.—Dry seeds and a cross section of a green shell pod are illustrated on

Plate III. 22. and Plate V. 31. respectively. Green shell pods are similar to Burpee's

Bush Lima (PI. XXI, 2).
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LEVIATHAN POI.E LIMA.

Listed by 6t<eedsmen. Seeds tested: Henderson, 1902, 1904, 190(1.

Description.—Vine of very large growth, of good dirabing habit, much branclied,

thick stemmed, green throughout, early, heavily productive, of moderate to long bear-

ing period. Leaf very large, dark green. Flowers white. Green shell pods dark

green, very straight, flat, very uniform in size. wide, very large, about 5J inches long,

and usually containing 4 to (i seeds Somewhat separated in pods. Point or .spur of pod

absent or insignificant. Quality of green shell beans excellent. Dry seeds very larjrc,

almost as wide as long, very flatti.sh through cross section, generally well rounded at

ends, usually larger at one end than at other, incurved at ej-e. very distinctly veined,

white with slight greenish tinge.

Comparison.—New and as yet little known or planted. Decidedly larger, .straighler,

and more handsome than either .Seibert's Pt>le or Kxlra Early Jersey Pole, decidedly

the earliest of the large-seeded st)rts, and by far the best extra early large-seeded

Lima. Excellent for either home or market. Most like Henderson's Ideal, differing

principally in smaller, fewer ."eeded, and proportionally narrower pods, earlier sea-

scm, and less vigorous and productive vines.

History.—Introducd in 1900 by Peter Henderson & Co., who write lhat»the \ariely

came from Bergen County, X.J.

Ilbtstratiojis.—A green shell pod is illustrated (m Plate X^IL 2. Dry seed and

cross section of pod are similar to Large Wliite Pole Lima (PI. Ill, 22, and PI. V, M,
respectively).

LONO-roUDEl) I'OLE LIMA.

Listed by 1 seedsman. Seeds tested: Childs, 1905, 1900.

Description.—Vine of very large growth, of good cUmbing habit, nnich liranched,

thick stemmed, green throughout, very late, lightly productive, long in bearing.

Leaf very large, dark green. Flowers white. Green shell pods dark green, moder-

ately curved, flat, much inclined to curl and twist from side tcxside, varying consider-

ably in size, very wide, very hirge, about (i inches long, and u.sualiy containing 4 to (>

seeds somewhat .separated in pod. Point or spur of pod absent or insignificant. Qual-

ity of green shell beans excellent. Dry seed very large, almost as broad as long, very

flattish through cross section, generally well rounded at ends, usually larger at one end

than at other, incurved at eye. very distinctly veineci, white with .slight greenish tinge.

Comparison.—Little known and planted. Inlfre.sting for immense .size of pods,

which are often larger than tho.se of any other variety, but so unproductive and pods bo

twisted, curly, and unattractive that variety is of little jmictical value. Pod and vine

most like King of Garden, differing prin(ii)ally in i)roduclivene.ssantl in curly, twisted

pf)ds.

History.—Introduiid in I'.Kto by J(jlin Lewis Childs, who writes that llic variety

was <lcvi'loped by .\. Vandcr Veer, of Queens, N. Y.

Illustrations.—Dry seed and cross section of pod are similar to Large While I ol •

Lima ( PI. Ill, 22, and PI. V. :il. respectively); green shell jkhI is about a.-* long aiul

wide as King of Garden (PI. -X.Xll. 1).

No longer lislccl by .\incrican seedsmen. Seeds tested: Sample ohlaincd from an

unknown fruil piildliT in V\'a.shinglon. I). C, during suniiner of 1901.

Ihseriplion.—Vine of very large growth, of good climbing habit, much lir.incliiKl,

tliick steinmcd. green Ihrouglioul. inlcrmediate-late in seiLson. Ix'avily iiroilucllve,

lung in bearing. Leaf small fur a Lima, very dark green, siiKMitli. almost as glossy

and stiff vls the sinall-»eeded Limas, moderately wide across leaflets. Flowers white.

10!)
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Green shell ptxls medium green with slight suggestion of veining and mottling, espe-

cially near dorsal and ventral sides, of somewhat coarse surface, moderately cur\'ed,

very flat, often much depressed between seeds, uniform in size, wide, much narrowed

at stem end, large-medium, about 3| inches long, and rarely containing more than 3

seeds, always much separated in pmls. Point or spur of pod very small or almost

absent. PihIs borne in large clusters. Quality of green shell beans excellenl. Dry
seiids verj' large, almost as wide as long, very flatlish through cross section, rounded

or truncate at ends, straight or incurved at eye, white? with plum-violet splashing.

Comparison.—Little known and planted. Interesting because of brilliantly

splashed seeds, but apparently of no practical value except possibly for hardiness.

Pods often imperfectly shaped, very flat for a lai-gc-seeded sort, and decidedly unat-

tractive in color and smooth surface. Most like l^xrge White Pole Lima, but diiTering

greatly in color, texture, smaller size, and greater flatness of both seed and pod. and
in decidedly smaller, darker green, smoother, and more glo.^sy loaves, which approa<h

in color, size, and texture those of Small White Pole Lima.

nislory.—Probably same as one of the large-seeded spotted Limas catalogued by
seedsmen about 186.5 and still found growing in private gardens in the .Southern

States.

niuslralions.—Dry seeds are illustrated on Plate III. 25, and green sliell pods on

Plate XXI. 1.

S.\I.EM M.\MMOTH POLE I.IM.\.

Listed by 5 seedsmen. Seeds tested; Johnson & Stokes, 190.5, 1900.

Description.—Vine of very lai-ge growth, of good climliing habit, much branched,

thick stemmed, green throughout, late, heavily productive, long in bearing. Leaf

very large, dark green. Flowers white. Green shell pods dark green, much curved,

flat, uniform in size, verj' wide, large-medium, about 4 inches long, and usually con-

taining 3 seeds .somewhat separated in pod. Point or spur of pod absent or insignifi-

cant. Quality of gi-een shell beans excellent. Dr>' seeds very large, almost as broad

as long, flattish through cross section, but decidedly thicker than other large-seeded

sorts, generally well rounded at ends, usually larger at one end than at other, incurved

at eye, ver\' distinctly veined, white with slight greeni.sh tinge.

Comparison.—Except for being grown extensively in parts of New Jersey, this

variety is little known or planted throughout the country. Its value lies in the large

size of its seed, which average larger than those of any other variety. Its pods are

peculiar for their great width and curved sliape, but are few seeded and short in

length, the size of seeds seemingly being attained at expense of size of pods and num-
ber of seeds. Most like Large White Pole Lima, differing principally in greater

width, thickness, and curvature of pod, and larger, fewer seeds.

History.— Li.sted by Johnson & Stokes at least since 1882, and apparently intro-

duced by them. Said to have originated in Salem County. X. J.

Illustrations.—Seeds and cross section of pod are similar to Large Wliite Pole Lima
(PI. III. 22. and PI. V. 31. respectively); and green shell pods to Burpee's Bush
Lima (PI. XXI, 2), differing principally in being much thicker.

seibert's pole lim.\.

Listed by 61 seedsmen. Seeds tested: Ferrj-, 1904, 1906: Fish. 1903; Ford, 1904;

Gregory, 1897; Johnson A Stokes, 1902, 1904; Livingston. 1904. 1905.

Description.—Vine of lai-ge growth, of gO(xl climbing habit, much branched, thick

stemmed, green throughout, early, heavily productive, long in bearing. Seed very

large, dark green. Flowers white. Green shell potls dark green, moderately curved,

flat, inclined to curl and twist from side to side, uniform in size, wide, large-medium,

alH)ut 4} inches long, and usually containing 3 or 4 seeds somewhat separated in pod.
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Puint or spur of pod absent or insigniluant. Quality of green shell beans excellent.

Dry seeds verj' large, almost as broad as long, very flattish through cross section, gen-

erally well rounded at ends, generally larger at one end than at other. incur\'ed at eye,

very distinctly veined, white with slight greenish tinge.

Comparison.—A well-known standard variety and one of the six most largely grown

polo Limas. Larger seeded and possibly sometimes more priKluctive than Leviathan

Pole, but pods not nearly as large, straight, handsome, or as early in si-ason. Next to

Leviathan it is the best of the extra early large-seeded sorts. Most like Extra Early

Jersey Lima, differing prin<ipally in earlier season and larger, wider p<xis often

twisted from side to side.

History.—Introduced in 1896 by D. M. Ferrj- & Co. and originated in Ohio by a Mr.

Seibert

.

lUustralions.—Green shell pods are illustrated on Plate XXI. ;); .-ieeds an<l cross

section of pod are similar to Large White Pole Lima iPl. III. li'J, and PI. V, 31,

respectively).

SM.\LL WHITE TOLE LIM.\.

Listed by 43 seedsmen. Seeds te.sted: Burpee, ISKK); Feny. HKl(i: Fish, 1903;

Rice. 190.5; Thorburn. IflO.i.

Description.—Vine of large-medium growth, of good climbing habit, nuicli branched,

somewhat slender stemmed for a Lima, green throughout, very early, moderately to

heavily pnxluctive, long in bearing. Leaf small, very dark green, very smooth, verj'

glossy, very stiff, moderately wide a<'ross leaflets. Very floriferous. Flowers white.

Green shell p<xls of a rich, dark green color, of very smooth surface, straight, very flat,

very uniform in si/.e, moderately wide, very small, about 3 inches long, and usually

containing 3 or 4 seeds decidedly separated in po<ls. Point or spur of pml very small

or almost absent. Pods borne on large, numerous clusters. Quality of green shell

beans fair to good. Dry seeds small for a Lima, almost as broad as long, decide<lly flat

tlirough cross section, rounded or slightly truncate at ends, larger at one end than at

otlier, almost .straight at eye, very distinctly veininl, of a solid creamy white color.

Conipitri.wn.—One of the most largely grown pole Limas. Extensively planted in

the South, where all the stiff glossy-leaved types succeed best. As sure a cn)pper as

any other pole variety, ranking among pole Limas where Henderson's Hush does

among the bush sorts. Where small p(Kls and seinls are ol>jectionable, it will gem-r-

ally l)e found that WoikI's Impr<jved Pole is more satisfactory llian this variety. Mo.st

like WoikI's lni|>rcived Pole Lima, differing principally in earlier season, smaller vine

and p<k1, and almost total alwence of curled or twisted pinls. Po<ls .ssime lus Hender-

son's Hush Lima except larger.

Synonyms.— .\dam'.s Fivcrlu-aring Cluster Hutter Pole Lima, Carolina Pole Lima,

('an)lina Sewee Pole Lima. Frost Poh- Lima. Saba Puli' Lima. Sewee Pole Lima, Sieva

Pole Lima, Small Carolina Pole Lima.

Hltlory.—Name has been in u.se in ibis connlry al least sinie 1,H3(( and the type was

one of the fir^t cultivated Limas. Kncpwii al various limes as Frosi, Carolina, Sieva,

.Sewee, Sal)a, Sivy. Civet, Sky, West Indian, Hutter Heans, and liushel Heans.

Illustrations.—Dry seeds, cnws section of pod, green shell pcKls, and li'af are illus-

trated on Plate IV, 27, Plate V,:{4, Plate XXI, 5, and Plate XXIV, 5, r<'.si)eclively.

WII.I.OW-I.E.WEII I'OI.E I.IM.\.

Listed by G seedsmen. Seeds rcMted: Hastings, 1904; Johnwm & StokcB, 1897;

itice, 1905; Schwill. 1905; Ste.kler, 190-1.

Description.— Vine of mediiun growth, of gcK«l climbing habit, nuich branchi-d,

slender sli'Mimed (or a Lima, grei-ii llirouglioul, very i-arly. moderately i)n>dui'livc,

long in Itearing. J.ieaf of medium size, very dark green, very smooth, very stiff, very
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glossy, and of very long, extromely narrow, pointed Ipaflets, bill leaf type not well lix(;d

in shape, the leaflets often being quite wide and apprnarhing in shape tliose of Small

White Pole Lima. Very floriferous. Flowers white. Green shell pods of a rich, dark

green color, of very smooth surface, straight, very flat, very uniform in size, moder-

ately wide, very small, about 3J inches long, and usually containing 3 to 4 seeds

decidedly separated in pod. Point or spur of rod very small or absent. Pods borne

on large numerous clusters. Quality of green shell beans fair to good. Dry seeds

large, nearly as broad as long, decidedly flat through cross section, rounded or slightly

truncate at ends, larger at one end than at other, almost straight at eye, very distinctly

veined, of a solid creamy white color.

Comparison.—Little known and planted. Cultivated mostly in the South. Inter-

esting on acco\int of the peculiar shape of its leaves, but apparently of no superior

value or at least generally less productive and hardy than Small White Pole Lima,

from which it differs in appearance principally in shape of leaves, decidedly smaller

vine, and slightly longer and proportionally narrower pod, which are same as those of

Willow-Leaved Bash Lima except larger.

Synonym.—Southern Willow-Leaved Sewee Pole Lima.

History.—Introduced in 1891 by W. Atlee Burpee & Co.

Illustrations.—A leaf is illustrated on Plate XXIII, 2; seeds are similar to Small

White Pole Lima (PI. IV. 27), as also are the green shell pods (PI. XXI, 5).

wood's improved polk lima.

Listed by 1 seedsman. Seeds tested: Wood, 1904-1901).

Description.—Vine of large growth, of good climbing habit, much branched, slender

stemmed for a Lima, green throughout, early, heavily productive, long in bearing.

Leaf small-medium, very dark green, very smooth, very glossy, very stiff, moderately

wide across leaflets. Very floriferous. Flowers white. Green shell pods of a rich,

dark green color, of very smooth surface, straight, very flat, often inclined to curl from

side to side, very uniform in size, moderately wide, very small, about SJ inches long,

and usually containing 3 or 4 seeds much separated in pod. Point or spur of pod very

small or almost absent. Pods borne on large, numerous clusters. Quality of green

shell beans fair to good. Pry seed small-medium in size for a Lima, almost as broad

as long, very flat through cross section, rounded or slightly truncate at ends, larger at

one end than at other, almost straight at eye, very distinctly veined, of a solid creamy

white color.

Comparison.—Little known and planted. The best of the small-seeded pole Limas,

possessing not only all the good qualities of the small-seeded sorts, but superior in being

larger podded, more vigorous, and productive. Most like Small White Lima, differing

principally in, larger, straighter pods having a tendency tn curl from side to side.

Pods same as Wood's Prolific Bush except smaller.

Synonyms.—King's Improved Pole Lima, Nichol's Medium Butter Pole Lima.

History.—Introduced by T. W. Wood & Sons, l)y whom it has been listed at least

since 1893.

Illustrations.—Dry seeds, green shell pods, and cro.ss section of same are illustrated

on Plate IV, 26, Plate XXI, 4, and Plate V, 35; leaf is similar to W'hitc Pole Lima
(PI. XXIV, 5).

KIDNEY BEANS iPHASEOLUS VULGARIS.)

This species, which is the coninion cultivated bean of all the North

and Sotith American countries, is represented hv more distinct varie-

ties tlian any other species cultivated in American gardens. It is com-
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monly divided into green-podded bush, wax-podded bush, green-

podded pole, and wax-podded pole varieties.

BUSH GREEX-PODDED.

This is the most important class of tlie Kidney beans and the only

one which is grown to any extent as afield crop. Being so largely cul-

tivated for its dry seed, the class naturally contains more tough-podded

varieties than the wax-podded class, though many of the varieties ate

fully as good in quality and, taken as a whole, the varieties are even

more extensively used as snaps than are the wax-podded kinds.

BEST OF AI.I. BVSH.

Listpd by 4.3 seedsmen. Seeds tested; Burpee, 1897; Ferry. 1900: Keener. 1904-

190fi: Rice. 1905, 1906; Sleekier, 1904. 1905; Thorburn. 1901, 1902.

Description of late or true type.—Plant large, spreading extensively over ground, with

heavy, thick-stemmed, drooping branches, without real runners, wholly green, very

late, long in bearing, heavily to moderately productive. Leal" very large, dark green,

wide aeross leaflet*:, and of very rough surface. Flowers light pink. Snap pi)ds .some-

what variable in size, very long, straight, oval-round thn)Ugh cross .section, often

twi.sted or bent, medium green, brittle, stringy, of small fiber, of good finality, fairly

free from anthracnosc Point of pod short and either slightly curved or straight.

(Ireen shell ])ods borne mostly below foliage, sometimes sparingly splashed with light

red, fairly fidl on outside between seeds, rarely witli undeveloped seeds, generally

regular in shape, about 7J inches long, and usually containing 6 to 8 seeds crowded in

pod. Dry pf)ds easy to thrash. Dry seeds medium in size and length, roundish oval

through cross section, rounded or truncate at ends, nearly straight at eye, of i)ale buff

color, freely .splashed with purplish red.

Description of early or flat-podded type.—Plant large, slightly spreading, with occa-

sional outstretched branches but without real runneis. thick .stemmed, wholly green,

intermediate in season, of moderate l)earing period, heavily to moderately productive.

Leaf large, dark green, wide across leaflets, and of rtiugh surface. Flowerslight pink.

Snap pods varying greatly in size, long-medium, slightly curved, flat, medium green,

tough, very stringj', of much fiber, piKir in quality, free fnun anthracnose. Point of

pod small and either .straight or slightly curved. Green shell pods borne both above
and below foliagi-. moderately spla.shed with light red, much depressed between seeds,

often containing undeveloped seeds, frequently im])i'r(ect in shape, about 5J inches

long, and usually containing .3 to fl seeds somewhat separated in pod. Dry pods easy

to thrash. Dry s<'eds medium in size and length, oval thrtxigli cro,ss section, rounded

at ends, straight at eye, pale buff freely splashi'd with purjilish red.

Comparison of late and early ty/ies.- WrW known, but not one of the twenty most

largelygrown l)ush .sorts. Formerly a great favorite in New OHeansand othersoiitherii

markets. Most stocks of present day are badly mixed, the true fleshy-podded typo

having degenerated into a smaller, flatter jxxhhKl bean, somewhat resemliling a short

imperfect Mohawk, but so tough :is to be of littli- value for snaps and so unattractive as

to l>e quite un.salable for green shell l)ean8. The original fle.sliy-|x)dde(l type is one of

ihe longest and most showy of the busli varieties and excellent as snaps and green shell

beans for either home or market, but not ius relial)le or as genendly u.siful as Ilyer's

Hush or Refugee. Very similar to (iiant For<-er, differing in no important resix'ct

except in color of seed, while it differs from Ixmgfellow princii)ally in lliicker, longer,

more curved, shorter pod point, and in having seeds of different color and shape.
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Synonymx of late type.—Brcck's .SlriiiK and Shell, Sioii Ilousn Forcing, Sutlon's

Dwarf Forcing.

Synonyms nj early type.—Earliest Grt^cn I'od, IsbcU's Earliest, Shipper's Favorite.

History.—Originated in Germany, and fir.st listed in this country about 187G.

Ilhislrations.—Dry seeds of late type arc^ shown on Plate I, 17; those of early typo

on Plate I, 18; snap pods of lat(! type on Plate XI, 3; gre('n shell pods of early typo

resemble in shape and size the short pods often found in Boston Favorite (PI. XIV, 4),

differing principally in Ixdng smaller an<l narrower; cross section of snap pod of late

type is about as wide as Black Valentine iPl, V, 14), but much larger in size; cross

section of snaj) pod of early type is similar to Mohawk (Pl.V, 17).

BI„\CK TURTLE SOUP FIELD.

Lasted by 4 seedsmen. Seeds tested; Dreer, 1905; Moore and Simim, 1904.

Description.—Plant very large, very spreading, with low-growing branches and run-

ners of more or less creeping habit, very thick stemmed, and dark purple in color, late

in seasonas snaps and field beans, oj very long bearing period, very heavily productive.

Leaf large, very dark green, varying to solid dark purple when old, very wide across

leaflets, of rough surface. Flowers pink. Snap pods uniform in size, long, slender,

curvet!, flat, dark green, tinged with dark bluish purple, very tough, very stringy, of

much fiber, very poor in quality, very free from anthracnose. Point of pod medium
in length and slightly curved. Green shell pods borne well below foliage, of coarse

stirface, varying in color from dark green to solid dark purple, depressed between

se'eds, about 5| inches long and usually containing 7 to 9 seeds fairly close in pod.

Dry pods very easy to thrash. Dry seefls very small, proportionally short, flaltish

oval through cross section, rounded or truncate at ends, straight or slightly incurved

at eye, solid black in color.

Cermparison.—Strictly a field variety and grown to a small extent in parts of Califoi-

nia and New York for the foreign population and for seaboard use, being especially

adapted for latter purpose because of its ability to withstand moisture better than most

other sorts. Dry beans are quite different in flavor and quality from other varieties

gi-own in this country and are in some demand for use in making certain kinds of soups.

Pods decidedly too tough for snaps, too dull purple in color, too small seeded for green

shell beans, and vines too late, coarse-growing, and spreading in habit for general cul-

tivation. Pods similar in color to Blue Pod Butter and in shape more resembling the

flat-podded type of Southern Prolific Pole than any bush variety, differing principally

in shorter, narrower pods more curved at tip end.

Synonyms.—Black Spanish, Tampico, Turtle Soup.

History.—Cultivated in this country at least since 1845.

Illustrations.—Dry seeds are shown on Plate III, 17; snap pods on Plate XIII, 4;

cross section of snap pods is similar to the flat-podded typo of Southern Prolific (PI.

V, 2), differing principally in flatter shape.

HL.\CK V.M.KNTINE.

Listed by 20 .seedsmen. Seeds tested: Ilender.son, 19(12; Keeney, ]901-190li; Tail,

1905; Thorburn, 1905.

Description.—Plant large-medium, fairly erect, with occasional drooping branches

liut without real runners, thick stemmed, green throughout, slightly purplish tingeil

at nodes of stem and flower branches, early intermediate in season, of moderate bear-

ing period, moderately to heavily productive. Leaf medium in size, narrow across

leaflets, medium green in color. Flowers pink. Snap jjods very uniform, long,

straight, almost nmnd, dark green, tough, very stringy, of much fiber, of poor quality,

fairly free from anthracnose. Point of pod long, slightly curved. Green shell pods
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generally borne well above foliage, never colored or splashed, full on o\itside between

seeds, about G inches long and usually containing 6 seeds crowded iu jiod. Dry pods

ea.sy to thrash. Dry seed sniall-niediuui, prt)portionalIy long, roundish oval through

cross section, rounded or truncate at ends, straight at eye, solid black in color.

Comparison.—Extensively grown by market gardeners in parts of the South but not

one of the twelve mast lai-gely grown varieties of the Unite<l States. Being unsur-

passed in hartliness, excellent for shipping, and one of the most uniformly productive,

reliable, and handsome podded varieties, it is often the most profitable bean for market

gardeners but because of being exceedingly tough and stringy it never gives .«;itis-

faction to the consumer; and here in America, where snaps are g-atherex.1 so much later

than is customary in Europe, the use of varieties such as these for snaps should be dis-

couraged by seedsmen. Because of small black seed and narrow pods, it is also unde-

sirable for green shell beans. Most like Longfellow, differing principally in color of

seed and tougher, flatter, more pi-rfectly formed pods. Similar to Red Valentine

only in earliness and shape of leaves.

Synonym.—King of Earlies.

Confusinti nanus.—Brown-Speckled Valentine, ('ream Valentine, (iiant Valentine,

Red Valentine, White Valentine, all of which are very different from Black Valentine.

History.—Present type is claimed to have come from Eiu'ope and to have l>een first

intriKluced in 1897 by Peter Henderson & Co.. although it lias not yet been proved

that it is different from the Black Valentine li.sled about ISoOand afterwards dropped

by American seedsmen.

Illustrations.—Dry seeds are shown on Plate III. 20; snap jiods on I'lute IX, 4, ayd
a cross section of snap po<l is shown on Plate V, H.

Listed by 3 seedsmen. Seeds tested: Burpee, !!)()!, 1002, IflO.'i; Rogers, 1904.

Description.—Plant medium in size, eret-t. without runners or spreading branches,

thick stemmed, more or less pur))lish tinged, especially at nodes and flower .Ktems,

early-intermediate in .•ii'ason. of short hearing periml. lightly i)roductive. Leaf

medium in size, dark green, varying to solid dull bluish purple, very wide across leaf-

lets, and of slightly rough surface, l-'lowers purple. Snap po<ts uniform in size, long,

straight, flat, dark green, varj'ingly tinged with bluish purple, somewhat tough, stringy,

of moderate iiber, of poor to medium quality, fairly free from anthracnose. Point of

pcMl long and straight or .slightly curviil. Green shell i>ik1s borne IkuIi above and
below foliage, generally soli<l bluish ]>urple in c-olor. somewhat <lepre.s,sed between

seeds, about tii inches long and usually containing (i or 7 .seeds, soniewhal separated in

pod. Dry pods ea.sy to thrash. Dry seeds of medium size, proportionally long, (lat-

tishoval thn)Ugh cross .section, truncate or rounded at ends, generally ,slightly incurved

at eye, ,solid light ecru in color with minute brownish area around eye.

Confusing name.- liliii' Pod I'iild. which is of a very iliffeiciil type from Hliie Pod

Butter.

Comparison.— Little known m jilanled ami grown only by aiiialeuis, to whom it is

interesting because of its pemliar blui' color. Often thought to beof giMxl <|iiality, but

really quite tough and full of liber, and being also unproductive and t(H) dull purple in

color for market use it possesses no real practical value. Habit of vine about same

as Davis \Vax and pods similar in size and shape to Allan's Imperial Wax.

//tsto/i/.—Introduced in I.SSS by \V. Atlee P.urpee A Co., who stale thai the variety

came from (iermany.

Illustrations.— Dry He<'<ls an- shown on Plate III, 15; snap pods on Plate XI, 4; leaf

on Plate XXIV, 4; cross seilion of snap imxI is similar lo Detroit Wax \P1. V, Iti),

differing principally in being larger.
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BOSTON kavoritp:.

I-istPii l>y 30 seedsmen. Seeds tested: Gregory. 1905; Rogers, 1904.

Desiriplion.—Plant very large, very spreading with moderate niiml)er of runners,

thick stemmed, green throughout, late-intermediate in sea.son. long to moderate in

hearing period, heavily productive. Leaf medium in size, medium green in color;

flowers light pink, snap pods varying greatly in size and shape, generally long,

occasionally short, slightly curved, flat, medium green, tough, stringy, of much liher,

of poor quality, very free from anthracnose. Point of pod medium in length and
either straight or slightly curved. Green shell pods borne mostly below foliage,

abundantly splashed with brilliant red, much depressed on outside between seeds,

alx>ut ()| inche.s long and usually containing 5 or (i seeds somewhat separated in pod.

Pry pods easy to thrash. Dry seeds large, very long, oval through cross section,

iiiYarial>ly much rounded at ends, generally straight at eye, pale buff in color freely

si)Ia.shed with purplish red.

CoHi/)onson.— Largely planted in all parts of the United States, especially in New
England, but not one of the twelve most largely grown bush sorts. Too tough and
stringy for snaps and suitable only for green shell beans, though on account of the

large ijniportion of undersized and imperfect pods it is much inferior for this use to

Imjiroved Goddard which it closely re-sembles, differing principally in more spreading

habit, later seasfjn, and smaller, more unevenly shaped pods.

Synonyms.— Breek's Dwarf Horticultural, Goddard.

History.—Introduced in 1885 by the former Aaron Low Seed Company.

lUtislrations.—Dry seeds are shown on Plate I, 26; green shell pods on Plate XIV, 4.

BOUNTIFUL.

Listed by 31 seedsmen. Seeds te.sted: Henderscm, 1900-1902. 1905: Keeney,

190t-1906; Rogers, 1906.

Iirscriplion.—Plant large-medium, fairly erect when young, but often drooping

when fully grown, without runners or decided spreading branches, somewhat thick

stemmed, green throughout, very early, of moderate bearing period, heavily t<i mod-

erately productive. Leaf medium in size, very light green in color. Flowers light

pink. Snap pods uniform in size, very long, generally curved only at tip end, flat,

very light green in color, brittle, stringlcss, of inappreciable fiber, of good quality,

somewhat subject to anthracnose. Point of pod extremely long, slender, and slightly

curved or straight. Green shell pods Ixirne both above and below foliage, never col-

ored or splashed, slightly depressed between seeds, about 6J inches long and usually

containing (i to 8 seeds fairly close in pod. Dry pods generally easy to thrash. Dry
seeds medium in size, slender, roundish oval through cross section, truncate or rounded

at ends, straight or slightly incurved at eye, solid straw yellow in color, sometimes

shading to coppery yellow, always with minute brownish area around eye.

Coniparison.—Well known but not one of the twelve most largely grown bush varie-

1 iis. Rapidly gaining in popularity and largely replacing Long Yellow Six \V<'eks, to

whiih it is much superior in quality, besides earlier and having larger, sti-aighter pods.

Uecause of fine quality, it makes an excellent sort for home gardening, and being, with

the po.ssible exception of Grenell's Stringle.ss Green Pod and llodson Green Pod, the

largest, most handsome, and even shaped of the flat. i;reen-])i)<l(led bush sorts, is excel-

lent also for market use. Of same us<>fulness as Greiu-U's Stringless Green Pod and

more like it in appearance than any other, differing in no important respects except in

color of seed, in season, and in light green foliage.

SyTionyms.—Breek's Boston Snap, Sutton's Plentiful (of English seed houses).

History.—Introduced in 1899 by Peter Hender.-icm it ("'o.. who .^tate the variety came
from D. G. Burlingame. of Genesee, N. Y.
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Illustrations.—Snap pods and cross section of same are shown on Plate XIII, 1, and

Plate V. 0. respectively; new and old seed are same color, shape, and size as Long Yel-

low Six Weeks (PI. Ill, 18).

BROWX SWEDISH FIELD.

Listed by 2 seedsmen. Seeds tested: Isbell, 1905; Northrup, King, & Co., .1905,

1906.

Description of round-podded type.—Plant large-medium in size, verj- erect, without

runners or spreading branches, somewhat thick stemmed, green throughout, interme-

diate in season as snaps, early as field beans, long in bearing period, heavily pnxluc-

tive. Leaf medium in size, medium green in color. Flowers light pink. Snap pods

uniform in size, short-medium, straight, oval-flat through cross section, becoming

round at green shell stage, light green, very tough, very stringy, of much liber, p(H)r in

quality, free from anthracnose. Point of pod short and slightly curved. Gn^en .shell

pods borne both above and below foliage, never colored or .splashed, much depressed

between seeds, about 5f inches long, and u.sually containing 5 or 6 seeds crowded in

pod. Dr>- pods easy to thrash. Dry seeds of medium size, proportionally short,

roundi.sh through cross section, truncate or rounded at ends, generally larger at one end

than at other, nmnded or flat at eye. solid browni.sh ocher in color except minute

brownish area around eye.

Description of flat-podded type.—This tj'pe is larger in vine, a little later in season,

often inclined to spread and send out runnerlike branches, and with jkkIs and seeds

much larger and flatter than above type.

Comparison of round and fat podded types.—This name is somewhat loosely applieil

to a number of brown-colortnl beans brought over to this country by Swetlish immi-

grants and gK)wn to a limited extent in the Northwest, where there is a demand
for them among the foreign poimlation. .\11 are strictly dry shell varieties and too

tough and stringy for good sna])s, while as green shell beans they are too small seeded

and too narrow podded to compare well with such green shell varieties as Improve*!

Goddard. The round-jXHlded type here described is most like (^hiiia Red Eye, dif-

fering principally in color and shape of seed and in shorter, straighter, more oval

pods, while the flat-jxidded type is most like I/>ng Yellow .'*ix Weeks, differing prin-

cipally in color of seed, in smaller, narrower pods, and in larger, more spr«jding vines.

nistory.—Name appears to have been first recognized in seed catalogues about

1890 by Nf>rthrup, King & Co.. all*ioush pi-obably in use among produce trade Some

time before this date.

Illustrations of roun/t-ixxldnt type.—Dry seeds are shown on Plate II, 3; snap pods

are <>f similar .shape to Round Velhiw Six Weeks (PI. XIll, 5). differing principally

in being flatter and with seecls les.s crowded in pod.

Illuslralions of flat-podded type.—Dry seeds are ssime in color as the round-p<Hided

tj'pe described above and similar in shape to Long Yellow Six Weeks (PI. Ill,

18); snap jxmIs are also similar In shape to I-ong Yellow Six Weeks (PI. X, U, dif-

fering principally in being narrriwer and shorter; cross sections of snap jxkIs are

similar to Mohawk (PI. V, 17^ differing principally in smaller and flatter .shape.

m KrEK's STKIN'lil.ESS (MtEKN POO.

Listed by 15G seedmen. Seeds tested: K. W. Bolgiano, 1903; Burpee, 1897,

1899-1902, I90fi; Dibble, 1905; Ferry, 1902; Keeney, 1901-190(1; Philipps, 190.i;

Rogers, 190-1; Thoibum, 1001, 1902; Vaughan, 190.'^.

Description.—Plant large-medium, very erect when young, with a few sh(K)t« high

al>f)vi' plant, but more or li-,s.s dnniping or spreading when fully grown; without mo
ners. ibick slemmed, grii-ii lliniuuhuut, early, of muder.iti' lieariui; peri(Kl. lieavil

to miMlerately pnxluctive. Leaf ini>dium in size, medium green in inlnr. {"low.!
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light pink. Snap pods soinfiwhat, variablp in size, long, genoniUy more or less scimi-

ter curved, sharply constricted between s<"edM as though drawn tight by a thread

and separated into sections, round, dark green, extremely brittle, absolutely string-

less, without liber, of very good quality, somewhat subject to anthracnose. Point of

pod medium in length, variable in shape, an<I either straight, curled, or twisted,

tireen shell pods borne mostly above foliage, never appreciably colored or splashed,

very much depressed between seeds, about 5 inches long, and usually containing

G seeds very crowded in pod. Dry pods hard to thrash. Dry seeds medium in size

and length, roundish through cro.ss section, truncate or rounded at ends, straight at

eye, sliver from pod occasionally attached to eye, solid burnt umber in color.

Comparison.—One of the five most largely planted green-podded varieties antl

popular because of general reliability, hardiness, productiveness, and tendeme.ss;

also unsurpassed for home use, adapted to all sections of the country, and though

largely growu by market gardeners it is not always regular enough in shape to make

a good appearance on the market, generally containing a larger percentage of imperfect

pods than Red Valentine, Extra Early Refugee, and most others of its class. Some
complaint also has been made within the last throe years of its susceptibility to rust

and anthracnose. Similar to Giant Stringlcss Green Pofl, Henderson's Full Meas-

ure, and Rnickerbocker, differing principally from the first-named sort in color of

seed, a few days earlier season, shorter, thicker, and more curved pods, and shal-

lower constrictions Ijetween seeds.

Synonyms.—Bell's Prolific Green Pod, McKenzie's Matchless Green Pod, Muzzy's

Stringless Green Pod.

Confusing names.—Grenell's Stringless Green Pod, Giant Stringless Green Pod,

Jones's Stringless Green Pod, all of which are very different from Burpee's Stringless

Green Pod.

History.—Introduced in ISHt by ^\. Atlce I'.urpoe & Co., and originated by X. B.

Keeney & Son, of Leroy, N. Y.

Illitstration.<<.—Snap pods and cross section are shown on Plate IX, 3, and Plate V,

13, respectively.

byer's bush.

Listed by 1 seedsman. Seeds tested: Childs, 1904, 190.1; Thorbum, 1901, 1902.

Dtsrription.—Plant large, very erect when young, but somewhat drooping when

fully developed, sonjewhat thick stemmed, green throughout, late, of long bearing

period, heavily productive. Leaf medium in size, medium green in color, narrow

across leaflets, of smooth and remarkably glossy surface, of very long petiole. Flow-

ers pink. Snap pods uniform in size, long, very straight, round, medium green, of

exceedingly smooth and glossy surface, extremely brittle, stringy, of inappreciable

fiber, of good quality, fairly free from anthracnose. Point of pod very long and

curved. Green shell pods borne both above and below foliage, sparingly purplish

splashed, full on outside between seeds, about oj inches long, and usually containing

f> or (i seeds crowded in pod. Dry pods generally easy to thrash. Dry seeds of

medium size, slender, roundish through cross section, straight at eye, truncate or

rtjunded at ends, chiefly solid violet-purple. l)iit always more or less spla.shed and

mottled with pale buff.

Compari.ton.—Little known or planted, Imt one of the most hardy and prodiu-tive

of snap beans, producing remarkably uniform, straight, hand.sonie pods of lieautiful

glossy green color, far surpassing Red Valentine and Buriiee's Stringless Green Pod

in all these respects and being almost as productive as Refugee. Too late in season to

be suitable for some uses and not quite free enough from fiber to make the best snaps.

Market gardeners are advised to give the variety a trial, as it may in some cases

prove more profitable with them than Refugee or other late sorts. More like Giant
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Stringloss Green Pod than any olluT, differing principally in nmrc regularly shaped

pods without deep depressions between seeds, without inii)orfectly defined ends,

and in peculiar glossy green color.

History.—Apparently first listed in 1899 by John Lewis Childs, who writes that the

seed was olitained from a Mr. Byer, of Tennessee.

Illtistralions.—Snap pods are shown on Plate XII, 1; dry seeds are indistinguish-

able from Refugee (PI. Ill, 5); cross sections of snap pods are similar to Burpee's

Stringless Green Pod (PI. V, 13).

(ANAI)I.\N UONDEI!.

Listed by 21 seedsmen. Seeds tested: Bridgcnian, 1901; t'o.x, 190L'; Fish, 1903;

Kendel, 1901; Sharpe, 1904; Simmers. 1905; Thorburn, 1905; Tilton, 1901.

Description.—Plant very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing, very heavily productive.

Leaf large, dark green, and of somewhat rough surface. Flowers light pink. Snap
pods somewhat variable in size, very long, curvi'd, flat, of very rough, coarse surface,

dark green, very tough, very stringy, of much liber, of poor quality, very free from

anthracnose. Point of pod long and slightly curved. Green shell pods borne both

above and below foliage, never appreciably colored or splashed, depressed on outside

between seeds, about 8J inches long and usually containing 6 to 8 seeds somewliat

separated in pod. Dry pods easy to thrash. Dry seeds large, long, very flattish oval

through cross section, n)unded or truncate at ends, straight or incurved at eye, solid

plum-violet in color.

Comparison.—A well known but not extensively planted variety. Used both as a

field and garden bean and, with the possible exception of Prolific Pickler, the longest

podded, largest in growth of vine, and one of the most showy of the bush sorts for

exhibition purposes. If picked very early the young pods are not only suitable as

snaps but are a.s large in size a.s most sorts are when picked at th<' customary sliige, but

unless picked extremely early the pods will be fully a,s tough aii<l a.-; unsuitable for

snaps as most field varieties. Excellent a.-* green shell beans. More like Prolific

Pickler than any other and next most like Red Kidney, dil'fering principally in longer

pod, later .season, and larger vine.

Synonym.—Rose

.

History.—Of uncertain origin and introduction. Lisleil by .\merican seedsmi'U at

least since 1884, when it was known as Rose Bean.

Illustrations.—Dry seeds are shown on I'lalr 111. -7; snaj) podsoii Plate X, 2; leaf

on Plate XXIV, 6.

CHINA IlEl) EVE.

Listed by 43 seedsmen. Seedstested: Buckbee, 1897; Burpee, I,S<i7. 1901 ; Keeney,

1904-1900; Thorburn, 1897, 1901.

Description.—Plant medium in size, very erect, willioul runners or spreading

branches, somewhat slender stemmed, green throughout, early, of moderate' bearing

period, heavily to moderately productive. Leaf medium in size, light green in color.

Flowers white. Sna]) pods very uniform in size, medium in lenglli. stmight, oval

through cro.ss section, light green in color, lough, very stringy, of niuili liber, of poor

quality fairly free from anthracnose. Point of pod small-medium and straight. Green

shell pods borne both above and below foliage, never appreciably spla.shed or colored,

depres.se<l between seeds, about 5J inches long, and usually containing 5 or (i seeds

crowded in pod. Dry pods eiusy to thnush. Dry seeds medium in size and length,

roundish oval through cross section, rouniled or truncate at ends, invariably straight

at eye, while at sides and baik ami ilark imrplish red with pale buff marking around

eye and ends.
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Comparison.—A standard variety of tin' UiuKkI States, l)Ut not ono of tlic twelve

most largely grown V)Ush sorts. Formerly one of the principal garden varieties, but
now largely replaced by better sorts. Decidedly too tough podded for good snaps, but
on account of hardiness, reliability, and uniform, attractive pod.s it is still grown in

some sections both for snaps and green shell beans. General usefulness and value

about the same as Mohawk, Long Yellow Six Weeks, and Improved Yellow Eye,

while in appearance of pod it is most like Round Yellow Six Weeks and Improved
Y'ellow Eye, differing from the former principally in color and shape of seed, and
longer, slenderer pods, which are quite stringy.

History.—One of the oldest of existing American sorts and cultivated in thi.s country

at least since 1800.

Ilhistrnticms.—Dry seeds are shown on Plate I, 15, and snap pods on Plate XI, 2.

CREAM V.ALENTINE.

Listed by 1 seedsman. Seeds tested: Henderson 1897, 1902, 1903, 190.5.

Description.—Plant medium in size, very erect, without runners or spreading

l)ranches, somewhat slender stemmed, green throughout, early, of moderate bearing

jjeriod, moderately productive. Leaf medium in size, medium green in color, and very

narrow acrci.«.-j leaflets. Flowers white. Snap pods uniform in size, of medium length,

curved, round-liroad through cross section, deeply creasebacked , medium green,

extremely brittle, stringy, of inappreciable fiber, of good quality, fairly free from

anthracnose. Point of pod long and slightly curved. Green shell pods borne ex-

tremely high on plant and mostly above foliage, never splashed or colored, some-

what depressed on outside between seeds, about 4| inches long and usually containing

5 or G seeds very crowded in pod. Dry pods hard to thrash. Dry seeds medium in

size, slender, roundish through cross section, decidedly truncate at ends, straight at

eye, irregular in shape, twisted, depressed or bulged out in places, solid medium ecru

in color, with minute brownish yellow area around eye.

Oymparison.—Little planted and unimportant. Differs from Red Valentine only

in color of seed and less in being productive.

Confusing names.—Black Valentine, Brown Speckled Valentine, Giant Valentine,

Red Valentine, White Valentine, all of which are very different from Cream Valentine.

History.—Introduced in 1897 by Peter Henderson & Co., who write that the

variety originated in Genesee County, N. Y.

Illustrations.—Seeds are shown on Plate III, 14; snap pods are same as represented

for Red Valentine (PI. VII, 3); cross sections of snap pods are similar to Burpee's

Stringless Green Pod (PI. V, 13); differing principally in smaller size and broader

shape.

CRIMSON' BE.1UTY.

Listed by 1 seedsman. Seeds tested: Ford, 1904, 190.5.

Description.—Plant large, very erect, with long stem holding plant well up from

ground, without runners or spreading branches, thick stemmed, green througho\it,

early-intermediate in season, long to moderate in bearing period, heavily to moder-

ately productive. Leaf medium in size, medium green in color. Flowers light pink.

Snap pods very uniform in size, long, very straight, flat, dark green, of much fiber,

tough, very stringy, of poor quality, free from anthracnose. Point of pod medium
in length and slightly curved. Green shell pods Ijorne both above and below foliage,

abundantly splashed with brilliant red, moderately depre.ssed between seeds. abi>ul

GJ inches long and usually containing 6 seeds fairly close in pod. Dry pods easy to

thrash. Dry seeds large, oval through cross section, generally well rounded at ends,

generally straight at eye. pale buff in color, freely splashed with purplish reil.
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Comparison.—Little known and planted, and although a good green shell bean of

similar value and usef^llne^s< to Improve<l (ioddard it is inferior to that variety in

size of pods and productiveness of plants, hut liecanse of much earlier sea.son it may
sometimes he more useful to market gardeners. The variety may be aptly called

an "'Extra Early Improved Goddard."

History.—Introduced in 1896 by Ford Seed Company, who write that the variety

originated with E. D. Gibson, of Ashburnham, Mass.. and that it is a cross between

Dwarf Horticultural and a wax variety.

Illustrations.—Dry seeds are shown on Plate I, 28; green shell pods are similar to

Improved Goddard (PI. XIV, 3), differing principally in smaller size and averaging

straighter or at least rarely cur\'ed back at stem end as is common in Improved

Goddard; cross sections of snap pods are similar to Mohawk (PI. V. ITV differing

principally in larger size and flatter .«hape.

D.W'S LEAFLESS MEDIfM FIELD.

Li.sted by 7 seedsmen. Seeds tested: Johnson it Stokes, 1897.

Description.—Plant very large, very spreading, of many runners, slender .stemmed,

green throughout, late as snaps and field beans, long in bearing period, very heavily

productive. Leaf small, medium green. Flowers white. Snap pods uniform in

size, short, generally much curved back at stem end, very flat, changing to oval at

green shell stage, very square at tip, very light green, very tough, very .stringy, of

much (iber, of very poor quality, very free from anthraciiosc. Point of pod short

and straight. Green shell pods borne mostly below foliage, never splashed or colored,

dcpre.ssed between .seeds on outside of pod, about 4| inches huig, and usually con-

taining f) or 7 seeds crowded in pod. Dry p<ids very easy to thrash. Dry seeds small,

short, roundish oval through cross .section, rounded or slightly truncate at ends, full

or rounded at eye, solid white.

Comparison.—Strictly a field variety and wholly unsuited for use as snaps or green

shell beans. Seeds inlermedialo in size between the large seeds known to produce

trade as marrows and the small seeds known as pea beans, (ienerally known in the

wholesale markets as mediums.

History.—First listed by seedsmen about 1898 and sai<l to liave originated with

N. H. Day, of Honeoye Falls. X. Y.

Illustrations.—Dry seeds are shown on Plate IV, (); green shell pods and cross

sections re.semble Navy Peat (PI. XIII, 3, and PI. V, 3, respectively), differing

principally in being much more curved back at stem end, much flatter, and much
larger.

E.MiLIKST M.\ltKi:T.

Listed by 1 seed.snian. .Seeds tested: Gridith it Turner, 191)5, 190().

Description.—Plant large, very spreading, with moderate number of runners and
dr<x)ping branches, somewhat thick stemmed, green throughout, early-intermediato

in .sea-son, long in bearing, lightly to moderately productive. Leaf medium in size,

dark green in color, of smooth and glossy ,surface. Flowers white. Snap pods variable

in size, very long, slightly curveil, very flat, medium green, tough, stringy, of much
lough liber, of jioor to medium (|uality. free from antlinicnosc. Point of ])od moder-

ately long and curved. GreiMi shell jwids borne in large dusters well above foliage,

never splashed or appreciably colored, much depre.-<sc<l between seeds, about (ij

inches long and usually containing (! or 7 seeds well separated in pod. Dry pods
vary easy to thra,sh. Dry s«'cds large-medium, proportionally short, Mattish tlirough

cross section, generally well roumled at ends, straight or incurved at eye, generally

regular in shape, but sometimes .slightly bulged out in places, soliil white.

roi;ipnri>o/i. Little known and i)lanted. Most succe.ssfid at the South. Prolit-

able only for green shell Iwans, i{s [X)d« being Urn flat, tough, and unattractive for use
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as snaps, and allhijiiti;h its wliile seeds are very desirable for l)akin)^ as well as fur ^rcen

shell, still it has never been found profitable as a field bean. Its superior merits, if

any, are earliness and large size of seed, being similar in the former respect to Emperor

William, but not nearly as large seeded nor producing such uniformly large, wid«,

handsome pods, besides having smaller, more spreading vine, smaller leaves, more

runners, and more fruit spurs projecting high above plant. Next to Emperor William

the variety is most like Tenne.ssee Green Pod in appearance as well as in general

usefulness and value.

Synonym.—Schwill's Quick Crop.

Ilistoiij.—Named in 1895 by Griffith &. Turner, by whom it was formerly listed as

First in Market. Probably same as Landreth's First in Market, introduced in 1883

Ijy D. Landreth & Sons.

Illustrations.—Dry seeds are similar to Emperor William (PI. IV, 19); green shell pods

and cross section of snap pods resemble Dutch Case Knife Pole (PI. XX, 1 and PI. V,

28, respectively), differing principally in smaller and narrower shape.

E.\RLY .\UOOSTOOK FIELD.

Listed by 1 seedsman. Seeds tested: Jerrard, 1905, 1906.

Description.—Plant medium in size, erect, generally without runners or spreading

branches, somewhat thick stemmed, early as. snaps and field beans, of short bearing

period, heavily to moderately productive. Leaf medium in size, medium green in

color. Flowers white. Snap pods very uniform in size, long-medium, curved at mid-

dle, flat, light green, tough, very stringy, of much fiber, of poor quality, free from

anthracnose. Point of pod long and curved. Green shell pods borne both above and
below foliage, never colored or splashed, depressed on outside between seeds, about

5J inches long, and usually containing 6 seeds fairly close in pods. Dry pods very easy

to thrash. Dry seeds medium in size, roundish through cross section, slender, trun-

cate or rounded at ends, generally slightly incurved at eye, solid white.

Compartso?i.^Little knomi or planted, but claimed to be valuable as an extra early,

white-seeded field bean for northern latitudes like Aroostook County, Me., where the

seasons are short for growing late varieties of field beans. Fairly productive, hardy,

and possibly a good sort for southern latitudes, but too tough podded to be generally

recommended for snaps and not equal as green shell beans to most garden varieties

nor to large-seeded field sorts, such as White Kidney and Canadian Wonder. Most

like Long Yellow Six Weeks, differing principally in color and smaller size of seed,

earlier season, and smaller, narrower pods.

Confusing name.—Aroostook Bush Lima, a very different type of bean.

History.—Introduced about 1893 by George W^ P. Jerrard Company.

IllustraUons.—Dry seeds are shown on Plate IV, 10; snap pods are similar in shape

tt) Long Yellow Six Weeks (PI. X, 1), differing principally in smaller and narrower

shape.

KMPEROU WILLIAM.

Listed by 6 seedsmen. Seeds tested: Burpee, 1901; Holmes, 1905; Mitchell, 1905.

lilOd; Rawson, 1902; Wernich, 1905.

Description.—Plant large, spreading, very low growing in habit, wilh many out-

stretched branches and occasional runners, green throughout, thick stemmed, inter-

mediate in season, long in bearing, moderately productive. Leaf large, dark green,

wide across leaflets, and of very rough surface. Flowers while. Snap pods somewhat

variable in size, very long, slightly curved, very flat, light green, somewhat tough,

stringy, of much fiber, poor to medium in quality, free from anthracnose. Point of pod

moderately curved and long. Green shell pods borne in large, numerous clusters high

above foliage, never appreciably colored or splashed except for black lines along
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sutures, much depressed on outside between seeds, about 6| inches long and usually

containing 6 or 7 seeds much separated in pod. Dry pods very easy to thrash. Dry
seeds large-medium, proportionally short, flattish through cross section, rounded at

ends, straight or incurved at eye, generally regular in shape, but sometimes slightly

bulging out in places, solid white except an occasional minute area of faint yellow

around eye.

Comparison.—A favorite in Europe and advertised in this country for a long time,

but never very popular. Its large white seeds are much liked by some gardeners for

green shell beans, but it seems to have never become generally cultivated in America

because spreading in habit and too tough, flat podded, and unattractive as snaps.

AMiite Kidney is far more profitable for dry beans, and is generally more satisfactory for

green shell beans also. Most like Earliest Market in appearance and general useful-

ness, and next most like Tennessee Green Pod.

Synonyms.—Dwarf Case Knife, First in Market.

History.—First listed in this country about 1880 and described at that lime as a new
German variety. ,

lUuslrations.—Dry seeds are shown on Plate IV, 19; green shell pods and cross

section of snap pods are similar to Dutch Case Knife Pole (PI. XX, 1, and PI. V, 28,

respectively), diflering principally in smaller size.

ECREKA FIELD.

Listed by 1 seedsman. Seeds tested: Ford, 1904, 1905.

Descriplion.—Plant medium in size, erect, with occasional spreading branches, but

without real runners, thick stemmed, green throughout, late as snaps, early-intermedi-

ate as field beans, of moderate bearing period, lightly to moderately productive. Leaf

medium in size, medium green in color. Flowers pinkish white. Snap pods uniform

in size, short, slightly curved, very flat, light green, very tough, very ."itringy, of much
liber, of ptwr quality, fairly free from anthracnose. Point of pod very short and

straight. Green .shell pods borne both above and below foliage, never colored or

splashed, much depressed between seeds, about
-1
J inches long, and usually containing

5 or G seeds somewhat separated in pod. Dry pods very easy to thrash. Dry seeds

small-medium, proportionately short, roundish through cross section, invariably well

rounded at ends, decidedly larger at one end than at other, invariably rounded or full

at eye. solid light greenish yellow in color.

Comparison.—This little-known and little-planted variety is a strictly green and dry

shell bean of i\o real merit except lor the interesting light yellow color of its dry seed.

Its pods are decidedly t<Mi tough and stringy for good snaps, whUe for green or dry .shell

beans the variety is le.ss productive than any other field stirt and generally bears a

larger percentage of imperfect pods. Most like Vineless Marrow, diflering principally

in color of ."eed and smaller pods with peculiar, short, well-delined pod point borne at

center end of pod.

Synonyms.—Genlcr's Sulphur. California Cream Beans. Sulplmr-Colored Bean.

History.— Introduced in lS!»:i by Ford Seed Company, who state the variety came

from Mr. Goulding. of Portage County, Ohio, in whose family it has been for a long

time, but the type has been doubtless known to many people al least since 1870.

Illnstrnlionx.—Dry seeds are shown on Plate I, 2; green shell |X)(ls are quite unlike

any of following illustrations, l)Ul perhaps most resemble Red Kidney (PI. XIV. I),

differing principally in color of sewl, and shorter, better (illwi, narrowiT. and more

regularly shaped pods with shorter, better defined pod point.
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EVEnBEAKINti.

Listed by I seedsman. Seeds tested: Burpee, 1900, 1901; Denison, 1903; Thor-

burn, 1901, 1902, 190.J, 190(5.

Description.— V\au\ largo, very spreading, low growing, almost creeping in habit,

of many runners, thick stemmed, green throughout, very late, very long in bearing,

heavily productive. Leaf medium in size, very dark green in color. Flowers white.

Snap pod.s varying greatly in size, long, curved, flat, medium green in color, exceed-

ingly tough and stringy, of much hard fiber, of very poor quality, very free from an-

Ihracnose. Point of pod medium in length and either straight or slightly curved,

(ireen shell pods generally borne on numerous thick stems high above foliage, never

splashed or appreciably colored, very much depressed on outside between seeds,

often vacant seeded, about 5] inches long, and usually contTiining 5 or seeds some-

what separated in pod. Dry pods very easy to thrash. Dry seeds medium in size

and length, flatfish oval through cross section, mostly well rounded at ends, incurved

at eye, solid white.

Comparison.—This very unusual and little planted variety seems to ho of l)Ut

limited val ue for this country, but in France, where snap pods are gathc^red very young
and undersized, it may be one of the best garden varieties. Its pods consist of almost

as much fiber as any variety cultivated in America and are decidedly too tough as

snaps for American conditions, while for green shell beans it is too narrow podded,
too irregular in shape, and too unattractive for a profitable market variety. Its use,

if any, seems to be for dry beans, as its seeds are pure white and its plants productive

in right locations. The different stocks seem to vary greatly in size, shape, and season,

and principally for this reason it has not been much grown, even for dry beaiis. Quite

different from other American sorts, but perhaps as much like Earliest Market as any,

the pods differing principally in being smaller, naiTower, more cui'ved, deeper de-

liressed between seeds, and more uneven and ill shaped, while vines are coarser and
more spreading, with fruit spurs more numerous and projecting more prominently

above foliage.

History.—Introduced in 1899 by \V. Atlee Burpee ct Co., who describe it as of

French origin.

Illustraliotu.—Dry seeds are shown on Plate IV, 9; snap pods and cross section of

same are similar to Lightning (PI. XIII, 2, and PI. V, 20, respectively), differing prin-

cipally in color, and longer, nan-ower pods, approaching more the shape of the flat-

podded type of Southern Prolific (PI. XVI. 1).

EXTRA EARLY REFUGEE.

Listed by 113 seedsmen. Seeds tested: Burpee, 1901; Ferry, KS99-1901, 19l«;

Keeney, 1904, 1900; Rawson, 1901; Rice, 190G; Rogers, 1!)01, 190.J; Thorhurn. 1901,

1902; Vaughan, 1901.

Description.—Plant nuKliuni in size, very erect, without runners or spreading

branches, very compact, of well-rounded form, somewhat thick stemmed, green

throughout, early, of moderate l)earing period, heavily to moderately ijroductive.

Leaf medium in size, light green in color, narrow across leaflets. Flowers pink.

Snap pods uniform in size, of medium length, curved, round through cross section,

deeply creasebacked, light green, brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthracnose. Point of pod long and curved. Green shell

pods borne both above and below foliage, sparingly splashed with light purple, quite

full on outside between seeds, about 5 inches long, and usually containing o or (i seeds

crowded in pod. Dry pods moderately hard to thrash. Dry seeds of medium size,

lou
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.^kniik-r, roundish through crt)ss section, truiKate or roiinJed at ends, straight at eye,

l)luish Waok splashed and mottled with pale huff, sometimes alm«?t solid hluish

black.

Comparison.—One of the twelve most lai>;ely grown bush sorts. A gooii .shipper

and of line appearance on the market and, though not as tender as Burpee's Stringless

(jreen Pod or a.* fleshy as Red Valentine, it nevertheless makes good snaps for home
use, but it is too small podded for satisfactory green shell beans. Similar to Late

Refugee only in color of seed and shape of pod, the season being much earlier and
vine much more bushy than that vajiety. Of usefulness similar to Re<l Valentine

and more like it than any other, differing principally in more compact and lower grow-

ing vines, and somewhat lunger, more slender pods, which become slightly splaslied

at green sliell stage.

Synonijm.i.—Best of All, Early Market Bush, Bolgiano's Early May Queen, Early

May Queen, Excelsior Refugee, May Queen, Page's Extra Early.

Confusing names.—Golden Refugee, Refugee, Late Refugee, Silver Refugee, Mc-
Kinley Refugee, Galega Refugee, all of which are very different types from Extra Early

Refugee.

«is(on/.—Introduced in 1888 by J. M. Thorbum & Co. '

llluslrations.—Seeds are shown on Plate III, 6; snap pods on Plate VII, 2; cross

.sections of snap pods are similar to Refugee (PI. V, 121, differing principally in thicker

.•^hape.

KI{EN( H M..\OKOLEr.

Listed by 1 seedsman. Seeds tested: Vincent, 190j, 1906.

DescripLon.—Plant large, very erect, without runners or spreading branches, thick

sieiiimed, green throughout, intermediate-early in season, long in bi-aring, heavily

productive. Leaf large, medium green, of somewhat rough surface. Flowers white.

Snap pods uniform in size, very long, moderately curved, oval-flat through cross sec-

tion, very light green, very tough, very stringy, of much fiber, of very poor (juality,

free from anlliracnose. Point of pod extremely long and curved. Green shell pods

b(jrne equally above and below foliage, never splashed or colored, moderately de-

pressed lietween seeds, about (i inches long, and usually containing 5 or G seeds fairly

dose in pod. Dry pods very easy to thrash. Dry seeds large, long, oval through cross

section, generally well rounded at ends, generally much incurved at eje, solid while.

Comparison.—Little known and planted and real value not yet fully estal)lislied,

Init, being the longest podded of the early sorts and the only white-seeded, large-

jxxlded variety which is early in season, it might sometimes seem to be a useful

variety. Possibly valuable as a field l)ean for northern latitudes where seasons arc

short for maturing late varieties or for green shell beans or for snap pods to l)e used in

shipi)ing. Unless |)icked earlier than is customary in .\merica its pods are not satis-

factory a."! snaps for home use and are fully a.s tough as While Kidniy and other Held

sorts. Most like Canadian Wonder, differing principally in color ami sluipe of sceil,

earlier season, smaller vine, and shorter, narrower ptxls.

Ilislonj.—A very old name of obscure origin.

llluslrations.—Vtry seeds ari' shown on Plate IV, 21 ; snap pods are sinnlar to Cana-

dian Wonder (PI, X, 2^, differing principally in being considerably narrower and

shorter,

rUENCII KIllSICY KIKIll.

Listed by 2 seedsmen, Sefds tested; Johnson & Musser, 1905,

Deicriplion.—Plant very large, very erect, without runners or spreading l)ranches,

ver>' thick stemmed, green lliroughoul, very late as snaps, late jut field l)eans, long in

bearing, heavily prtKlucllve. Leaf large, medium green, and of rough surfaic
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Flowors liglit pink. Snap pods somewhat varialjle in si/.i", long, very cliaracU-ris-

tically curved Ijaek at middle of pod, oval-flat through cross section, dark green, of

very rough and coarse surface, very tough, very stringy, of nuich liard fiber, of very

poor quality, free from anthracnose. Point of pod very long, <-urved, gradually taper-

ing. Green shell pods borne equally above and below foliage, sometimes sparingly

splashed with jjurplish red, moderately depressed between seeds, about 6 inclies long,

and u.sually con(;aining 5 or (i seeds somewhat separated in pod. Dry pods very ea.sy

to thrash. Dry .seeds large, slender, oval through cross section, generally well

rounded at ends, very straight at eye, light garnet, l)rown, splashed with crimson-

violet.

Comparison.—Little known and planted in thi.s country. Of similar usefulness

to French Mohawk and Red Kidney, the pods differing from latter principally in nar-

rower shape, backward curving at middle, and splashed color of both seed and pods.

History.—An old name of obscure origin.

Ilhtslralioiu.—Dry seeds are shown on Plato I, 24; green shell pods are as much
like those of Red Kidney (PI. XIV, 1) as any of the illustrations here shown, differing

principally in being narrower and curved back at middle of pod.

FRENCH .MOn.\WK.

Listed by 1 seedsman. Seeds tested: Johnson & Musser, 1906.

Description.—Plant very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing, very heavily productive.

Leaf very large, medium green, and of rough surface. Flowers pink. Snap pods uni-

form in size, very long, slightly curved, oval through cross section, medium green,

very tough, very stringy, of much fiber, very poor in qttality, free from antkracnose.

Point of pod long and curved. Green shell pods borne equally above and below

foliage, splashed with reddish purple, moderately depressed between seeds, about 7J

inches long and usually containing 7 or 8 seeds somewhat separated in pod. Dry

pods very easy to thrash. Dry seeds large-medium, slender, oval through cross sec-

tion, truncate or rounded at ends, straight at eye, deep l)luish Idack in color, sparingly

splashed with pale buff.

Comparison.—Little known and cultivated in this country. On account of remark-

ably straight pods and, perhaps, because of other qualities which have not yet been

brought out in our limited trials, tliis variety may, in some cases, prove superior to

Canadian Wonder and other varieties of this class. Suitable for lioth field and garden

use and of satisfactory quality as snaps if picked younger than is customary with other

varieties. Similar to Mohawk and Canadian Wonder, differing from foriner princi-

pally in larger, coarser vines, later season, and longer pods, and from latter in straighter,

narrower pods and splashed color of seed.

History.—Named in 1904 by Johnson & Musser, but previously listed by them as

Rapp's Favorite, under which name it was introduced in 1900.

Illustrations.—Dry seeds are shown on Plate III, 8; snap pods are similai- to

Mohawk (PL XII, 4), differing principally in niucli larger sine and longer pod point;

also similar to Canadian Wonder (PL X, 2), differing principally in being siraighter,

narrower, and shorter.

No longer listed by American seedsmen. Seeds tested: Thorburn. 190.S, 1905.

Description.—Plant very large, very spreading, with many runners and drooping

branches, slender stemmed, green throughout, very late, very long in bearing, very

heavily productive. Leaf small, light grayish green, very narrow across leaflets,

\'ery smooth, and of very long petiole. Flowers pink. Snap pods uniform in size,
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very long, straight, oval-flat through cross section, dark green, somewhat tough,

stringj', of moderate fiber, of poor to fair quality, quite free from anthracnose.

Point of pod straight and medium in size. Green shell pods borne mostly below

foliage, splashed with reddish purple, quite full on outside between seeds, about fij

inches long, and usually containing 7 seeds crowded in pod. Dry pods very easy to

thrash. Drj' seeds of medium size, somewhat -slender, oval tlirough cross section,

generally rounded at ends, straight at eye, bluish black in color, fairly splashed with

pale buff.

Comparison.—This variety, which has never been popular in America, has now
almost gone out of cultivation. On account of extremely late season it is of very

limited value, although unsurpassed among strictly garden varieties for productive-

ness, large growth of vine, and uniformity in size and shape of its very largo, straight,

handsome pods. Similar in general usefulness and value to Hodson Green Pod and

more like it in appearance than any other, differing principally in larger, slenderer

stemmed plants, with straighter, shorter, thicker, proportionally narrower pods.

Differs from Refugee principally in color of seed, larger, later vine, and lunger, flatter,

tougher pods.

Synonym.—Galega Refugee.

History.—Listed by American seedsmen under this name at least since 1880. Prob-

ably a very old type.

Illustrations.—Dry seeds are shown on Plate III, 7; leaf on Plate XXIV, 1; snap

pods are more like those of Mohawk (PI. XII, 4) than any of illustrations, differing in

narrow'er but considerably longer sliape, besides being splashed at green shell stage.

t;.\RI)EN IMlIl')E.

No longer listed by -Vmerican seedsmen. Seeds tested ; Jones, 1903-190.5; Ki'eney,

1906; Vaughan, 190-1, 1905.

Descri/ilion.—Plant small-niediuni, .«lightly .spreading, without runners or decided

8prea<ling branches, .somewhat slender stemmed, green throughout, early-interme-

diate in season, of moderate bearing period, moderately productive. Leaf medium
in size, light green in color. Flowers white. Snap pods uniform in size, medium in

length, scimiter curved, oval-round through cross section, liglit green in color, brittle,

stringle.ss, without fiber, of good (piality, somewhat subject to anthracnose. Point of

jKxi long, imperfectly defined, generally curved. Green sliell pods borne equally

above and below foliage, never splashed or colored, slightly depressed on out.side

between seeds, about 5 inches long, and usually containing G seeds crowded in ])od.

Dry pods hard to thrash. Dry seeds of medium size, somewhat slender, roundish

through cross section, rounded or truncate at ends, almost straight at eye, sliver from

pod occa-sionally attached to eye. solid while except sometinns minute area of faint

yellow around eye.

C'o»i;>acison.— Little knowii and planted. Of usefulness similar to Red Valentine

and Burpee's St ringless Green Pod, and although not quite so prodticlive it luis some

value over others of its class beeau.se of pure white .seed. Vine similar to Itounliful,

differing principally in less spreading habit, whde pods are ahnost .sjimi- in appearance

as Jones's (Jreen Pod tint easily dist inguished from it by the very light yellowish green

of its green .shell jiods.

//islonj.—Introduced ih 1903 by the originator, A. N. Jones, of Leroy, N. V.

y//i/«(ra/ionj(. -Dry seeds are shown on Plate IV, 11; snap pods resemble KxiraKarly

Refugee (PI. VII, 2), differing principally in stringlessne.'ss. larger size, flatter shap(>,

lighter green color, and peculiar .scimiter curvature of ihkI, which is decidedly curved

inward at extreme tip end and decidedly curved backward at extreme stem end.
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GIANT FORCER.

Listed by 1 seedsman. Seeds tested: Dreer, 1906.

Description.—Plant very large, spreading extensively over ground with heavy,

lliiok-steinmed, drooping branches, but without real runners, wholVy green, very late,

long in bearing, heavily to moderately productive. Leaf very large, dark green, wide

across leaflets, and of very rough surface. Flowers light pink. Snap pods somewhat
varial)l(! in size, very long, straight, oval-round through cross section, medium green

in color, l)rittle, stringy, of small fiber, of good quality, fairly free from anlhracnose.

Point of pod short and slightly curved or straighl. Green shell pods borne mostly

l)olow foliage, .sparingly splashed with faint red, full on outside between seeds, about

7 J inches long, and usually containing 6 to 8 seeds crowded in pod. Dry pods some-

times hard to thrash. Dry seeds small-medium, short, generally larger at one end than

at other, roundish oval through cross section, well rounded at ends, straight or rounded
at eye, pale buff in color, sparingly splashed with medium fawn.

Comparison.—New and as yet planted only in an experimental way. Recom-
mended by introducers as excellent for forcing, but as Department trials of this variety

have so far been incomplete it is not possible at this time to state its real value in this

and other respects. Excepting for smaller size and different color of seed it seems to

l)e similar in appearance and general usefulness to the late type of Best of All, but
unlike that variety the stocks are pure and even.

History.—Introduced in 1906 by Ilemy A. Dreer.

Illustrations.—Snap pods are similar to Best of All (PI. XI, 3).

GIANT STRINGLE.SS GREEN POD.

Listed by 78 seedsmen. Seeds tested: Burpee, 1901, 1903; Keeney, 1903, 1904,

1906; Philipps, 1903; Rice, 1903; Thorburn, 1901, 1902.

Description.—Plant large-medium, very erect when young, with a few shoots high

above plant, b>it upon approaching maturity becoming somewhat weighed down
and spreading with many outstretched branches, without real runners, somewhat
thick stemmed, green throughout, early-intermediate in season, of moderate bearing

period, heavily to moderately productive. Leaf medium in size, medium green in

color. Flowers light pink. Snap pods somewhat variable in size, very long, gener-

ally more or less scimiter curved, sharply constricted between seeds as if drawn tight

by a thread and separated into sections, round, deeply creasebackcd, dark green,

extremely brittle, absolutely stringless, totally without fiber, of very good quality,

somewhat subject to anthracnose. Point of pod medium in length, variable in shape,

either straight, curled, or twisted. Green shell pods borne mostly above foliage, never

appreciably colored or splashed, very much depressed between seeds, about 6 inches

long, and usually containing or 7 seeds tightly crowded in pod. Dry pods hard to

thrash. Dry seeds of medium size, .slender, roundi.sh thro\igh cross section, truncate

(jr rounded at ends, straight at eye, solid brownish ocher in color except minute brown
area around eye.

Comparison.—One of tlie most largely grown garden varieties. Except for differ-

ence in color of seed, it is sometimes hardly distinguishable from Burpee's Stringless

Green Pod and possesses about the same merits and has the same fault of uneven pods

described for that variety. For home use there is little to choose between the two
varieties but for market use there exists considerable difference of opinion as to which
variety is the most profitable. A few days later in season, and pods a little longer,

proportionally slenderer, straighter, and more deeply constricted between seeds than

Burpee's Stringless Green Pod. Also similar to Knickerbocker and Henderson's

Full Meaaure.
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Synonyms.—Bell's Giant Stringless Green Pod, English Stringlcss. Giant Valentine,

Mammoth Stringless Green Pod, Norwood Giant Stringless.

Confusing names.—Jones's Green Pod, Gronell's Stringless Green Pod, botli very

different tj^es.

nislory.—Introduced in 1898 by Johnson & Stokes as Giant Stringless Green Pod
Valentine.

IU listrat ions.-—Drj' seeds are shown on Plate III, 24; snap pods and eross section of

same are similar to Burpee's Stringless Green Pod I PI, IX, 3, and PI, V, 13, respec-

tively").

GOI-nEX REFUGEE.

Listed by 4 seedsmen. Seeds tested: Thorbum, 1902, 1905.

Descnplion.—Plant very large, verj' spreading, with many runners and drooping

branches lying loosely over the ground, thick stemmed, green throughout, very late,

^ery long in bearing, very heavily productive. Leaf small, very light grayish green,

very narrow across leaflets, verj- smooth, and of very long petiole. Flowers pink.

Snap pods very uniform in size, medium to long, slightly cur\-ed, round through

cross section, silvery green in color, brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthraonose. Point of pod long and curvetl. Green shell

pods borne well below foliage, occasionally splashed with reddish [nirple, quite full

on outside between seeds, about 5§ inches long, and usually containing 6 seeds

crowded in pod. Dry pods moderately hard to thrash. Dry seeds small-medium,

proportionally slender, roundish through cross section, rounded or truncate at ends,

generally flat at eye, chocolate brown freely splashed with maize yellow.

Comparison.—Department trials have not been extensive enough to determine real

value of this little known and planted variety, but it seems to be of usefulness similar

to Refugee and perhaps of special value on account of the unusual color of its pods,

which are almost as silvery white as those of Crystal Wa.\. Differs from Refugee

principally in being a few days earlier, of lighter colored foliage, smaller vine, and

shorter pods; also thought by some to be less productive and hardy.

Synonyms.—McKinley Refugee. Silver Refugee.

Confusing names.—Refugee, Late Refugee, Galega Refugee, Extra Early Refugee,

all of which are very different from Golden Refugee.

IIi.<:lory.—Apparently first introduced in 1884 by J. iL Thorbum & Co.

I!lu.ilralions.— Leaf is sliown on Plate XXIV, 3; snap pods and cross section of same

are similar to round-jxidded type of Refugee (PI, XII, 3, and PI, V, 12, respectively).

grenell's stringless green pod.

Listed by 2 seedsmen. Seeds tested: Grennell, 1903-1905.

Description.—Plant large-medium in size, erect when yoimg, slightly spreading

when old, without runners or decided spreading branches, somewhat thick stemmed,

green throughout, early, of short bearing peritKl, moderately to iieavily productivi'.

Leaf medium in size, light grein in color. Flowers wliili>. Snap pods uniform in

size, very long, curved at tip end only, very flat, liglit green, lirillle, stringless, of

inappreciable fiber, of good quality, somewhat subject to antlmicnose. Point of pod

extremely long, slender, i^liglitly curved. Green shell pods l)orne both al)Ove ami

below foliage, never colored or splashed, slightly depre.-iseil on outside between seeds,

about (ij inches long, and usually containing (i to 8 .seeds fairly close in pod. Dry

pods gencTally eiuxy to thrash. Dry seeds large-medium. me<liiim in length, generally

well rounded at ends, oval through crass section, generally straight at eye, solid white

except small area of medium liazel around eye.

Com/Hirison.— Little known or planted. A good all-round, green-podded sort of

similar usefulness to Bountiful anil more like it in appearani'e than any other, differing

100
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in no important respects except in color of seed, a few days later season, longer, flatter,

more curved pods, and more erect vines.

Confusing names.—Burpee's Stringless Green Pod, Giant Stringless Green Pod.

Jones's Stringless Green Pod, all of which are very different from Grenell's Stringless

Green Pod.

History.—Introduced in 1905 by J. Bolgiano & Son and originated by W. H. Grenell,

of PieiTepont Manor. N. Y.

Illustrations.—Dry seeds are shown on Plate III, 4; snap pods and cross section of

same are similar to Bountiful (PI. XIII, 1, and PI. V, 9, respectively).

HEXTJERSON's FtTLL ME.VSURE.

Listed by 1 seedsman. Seeds tested: Henderson, 1906.

Description.—Plant large-medium, verv' erect when young, with few shoots high

above plant, but upon approaching full development becoming weighed down and

spreading with many outstretched branches, without real runners, somewhat thick

stemmed, green throughout, early-intermediate in season, of moderate bearing period,

heavily to moderately productive. Leaf medium in size, medium green in color.

Flowers light pink. Snap pods somewhat variable in size, verj' long, generally more

or less scimitcr curved, sharply constricted between seeds as if drawn tight by a thread

and separated into sections, round, deeply creasebacked, dark green, extremely

brittle, absolutely stringless, totally without fiber, of very good quality. Point of

pod medium in length, variable in shape, either straight, curled, or twisted. Green

shell pods borne mostly above foliage, never appreciably colored or splashed, very

much depressed between seeds, about 6 inches long, and usuallj' containing 6 to 8

seeds very crowded in pod. Drj- pods hard to thrash. Drj' seeds of mediimi size,

vcrj' slender, straight, roimdish through cross section, rounded or truncate at ends,

uniformly straight at eye, chocolate brown freely splashed and mottled with maize

yellow.

Comparison.—This new and as yet little known and cultivated variety has not yet

been tested long enough to make an accurate comparison with other varieties, but it

is e\idently very similar in appearance to Giant Stringless Green Pod and of similar

•usefulness and value.

History.—Introduced in 1906 by Peter Henderson & Co., and described by them as

a cross between Yosemite Wax and Late Refugee,

Illustrations.—Dry seeds are about same shape and size as Longfellow (PI. I, 20);

snap pods and cross section of same are similar to Bvirpee's Stringless Green Pod (PI.

IX, ,•?, and PI. V, 13, respectively), differing principally in larger size and straighter

shape.

HODSON GREEN POD.

Listed by 1 seedsman. Seeds tested: Clark, 1905; Koeney, 1906,

Description.—Plant very large, without decided runners, but with many out-

stretched branches lying loosely over ground, thick stemmed, wholly green, very

late, long in bearing, very heavily productive. Leaf medium in size, of very narrow

and pointed leaflets, medium green in color. Flowers light pink. Snap pods uniform

in size, very long, almost straight, flat, medium green, very tough, very stringy, of

much fiber, poor to medium in quality, quite free from anthracnose. Point of pod

long and straight or slightly curved. Green shell pods borne mostly below foliage,

never appreciably sphished or tinged, about 7J inches long, and usually containing

6 to 8 seeds crowded in pod. Dry pods very easy to thrash. Dry seeds large-medium,

slender, roundi.sh oval through cross section, generally well roimded at ends, straight

or slightly incur\'ed at eye, purplish red freely splashed with pale buff.
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Comparison.—New and as yet little known and planted. Differs from Hodson

Wax only in color of pod and, like that variety, is too tough for home use, but, its

pods being extremely large, very handsome, and excellent shippers and the plant

usually the most productive, strongest, and rankest grower of all the green-podded

bush sorts, it makes a good market gardener's sort for late crops. More like Galega

than any other of the green-podded varieties, differing principally in earlier season

and larger, flatter pods.

History.—Introduced in 1906 by O, W, Clark <& Son, who state the variety was

foimd in a field of Hodson Wax.
Illustrations.—Dry seeds are same as Hodson Wax ^Pl. I, 19); snap pods and cross

section of same are similar in shape to Currie's Rustproof Wax (PI. VIII, 1, and PI.

V, 10, respectively), differing principally in being longer and much flatter.

IMPROVED GODDARD.

I-isted by 7 seedsmen. Seeds tested: Ferry, 1898, 1900-1902. 1904, 1905.

Description.—Plant large, very erect, with long stems holding plant well up from

ground, without runners or spreading branches, thick stemmed, green throughout,

late-intermediate in seai^on, long to moderate in bearing period, heavily productive.

Leaf medium in size, medium green in color. Flowers light pink. Snap pods very

uniform in size, very long, straight, flat, dark green, tough, very stringy, of much
fiber, of poor quality, free from antlvracnose. Point of pod medium in length and

lither straight or slightly curved. Green shell pods borne both above and below

foliage, abundantly .splashed with brilliant red, moderately depressed between seeds,

abf)Ut 7 inches long, and usually containing 6 seeds fairly close in pod. Drj' pods

ea-sy to tluash. Dry seeds large, very long, oval through cross section, invariably

much rounded at ends, generally straight at eye, pale buff in color, freely splasht>d

with p\xrplish red.

Comparison.—One of the lesser grown varieties of the country and much less planted

than the old Goddard or Boston Favorite, although much superior to it in earliness

and uniformly large, straight, handsome pods. Decidedly the best all-round strictly

green shell bean and the best, largest, and most handsome show variety for green shell

beans, as well as the most productive of the Horticultural class, but unsuitable foi«

snaps or for field cultiu-e. Most like Crimson Beauty, differing principally in produc-

tiveness, later season, and larger |X)ds.

History.—Introduced in 1897 by D. M. Ferry & Co., and descriV)ed lus a selection

from Boston Favorite or Goddard.

Illustrations.—Green shell pods are showji on Plate XIV, 3; seeds are about same
as Boston Favorite (PI. I, 2G): cro.ss sections of snap potls are similar to Mohawk
(PI. V, 17), differing principally in considerably flatter shape and larger size.

IMPROVED VELLOW KYK.

Listed by 11 seedsmen. Seeds tested: Schlegel & Fottler, 1905.

Description.—Plant large, ver>' spreading, with many runners lyiiiK loosely over

ground, thick stemmed, green tliroughoiit. intermediate-early, long bearing, moder-

atdy pro luctive. Leaf medium in size, medium green in color. Flowers pinkish

whiU^^. Snap pods are somewliat variable in size, long-roe<lium. slightly curvt'd. very

flat, becoming roundi.«h at green shell .stage, light green, very tough and stringy, of

much fiber, of poor quality, free from aniliracnose. Point of pod medium in length

and either straight or slightly curved. Green shell |X)ds lK)rne ]no.-<lly below foliage,

iii'ViT splashed or colored, muc-h i|ei)res.HtKl between see<ls, about 5J inches long, and

u.^ually containing 5 or fi sei-ds fairly close in p(Kl. Dry pods easy to thrash. Dry
Sleds of ineiliiim size, proportionally sliort. rounilisli through cross section, Iriincati'

ur rniindeil at i-ii.U ..I'l.n lan-ir :ii ..m- cii.l lliuii :il llif oiln-r -r nii/lil or r.niinli'il at
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eye, solid white, except brownish orbrc aronml cyi' covering about onc-fourlh of area

of bean.

Comparison.—One of the minor field varieties of tlie country and fornn'rly more
largely grown than at present. Of about same usefulness an While Marrow and next

to Yellow Eye more like it in appearance than any other, differing principally in

color and smaller size of seed and shorter, narrower, better filled pods. I-ike White
Marrow, its pods are too tough in texture and too irregular in shap<! to make good

snaps, but are satisfactory for green shell beans.

History.—Listed by seedsmen in this country at least since 1880.

Ilhmlralions.—Dry seeds are shown on Plate II, 12; gi-een shell pods are .similar to

Hed Cranberry Pole (PI. XVIII. 3), differing principally in smaller size and flatter

shape.

KNICKERBOCKER.

Listed by 1 seedsman. Seeds tested: Henderson, 1902, 1905, 1906.

Descriplion.—Plant large-medium, very erect when young with few shoots high

above plant, but, upon approaching maturity, becoming somewhat weighed down and
spreading with many ovitstretched branches, without real runners, somewhat thick

stemmed, green throughout, early-intermediate in season, of moderate bearing period,

hc-avily to moderately ])i(iiliii)i\c Leaf medium in size, medium green in color.

Flowers light pink. Sii:i|' |m"I,- M^nicwliat variable in size, very long, generally more
or loss scimiter curved, t^luiiply constricted between seeds as if drawn tight by a thread

and separated into sections, round, deeply creasebacked, dark green, extremely brit-

tle, absolutely stringless, totally without fiber, of very good quality, somewhat subject

to anthracnose. Point of pod medium in length, variable in shape, straight, curled,

or twisted. Green shell pods borne mostly above foliage, never appreciably colored

or splashed, very much depressed between seeds, about (J i:ich(« long, and usually

containing 6 to 8 seeds tightly crowded in pod. Dry pods hard to thrash. Dry seeds

large-medium, slender, roundish through cross section, truncate or rounded at ends,

straight or slightly incurved at eye, solid purplish brown in color.

Comparison.—This little known and little -jilanted variety has not yet been tested

sufBciently by this Office to determine its real value b\it it ajipears to be of about same
usefulness as Giant Stringless Green Pod, the young pods being hardly distinguishable

from those of that variety and the sort differing in no important resjiect except in color

of seed and freedom from flattish pods.

History.—Introduced in 1902 by Peter Hender.son & Co., who writi' that the variety

came from Genesee County, N. Y.

llluslrations.—Dry .seeds are shown on Plate I, 2;i; snap pods and crcjss section of

same arc similar to Burpee's Stringless Green Pod (PI. IX, '.], and PI. V, Hi, respec-

tively), differing principally in being longi'r and .straighter.

LATE REEUdKK.

See Refugee.

l.lnUTNINC..'

Listed by 1 seedsman. Seeds tested: Thorlnirn, 1902, 190.'), 190(;.

Description.—Plant medium in size, very spreading with many long creeping

branches but with only occasional runners, very thick stemmed, more or less purplish

tinged at stems and branches, especially at nodes and on fruit spurs, very early, of

short bearing period, lightly productive. Leaf medium ir size. \('ry dark green, often

tinged with brownish purple, very wide across leaflets and of rough surface. Flowers

white with pink blotch at upper end of standard and wings extending half way
down petals in distinct streaks. Snap pods variable in size, short, variously curved

109
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and bent, very flat, medium green in color, very tough, very stringy, of much fiber,

of ver>- poor quality, quite free from anthracnose. Point of pod medium in length,

gradually tapering, moderately cur\'e<l. Green shell pods borne high above foliage on
numerous, thick flower stalks and well toward center of plant, dark green, often

splashed and tinged with brownish purple, verj' much depressed between seeds, often

vacant seeded, about 5 inches long, and usually containing 5 or 6 seetl.* well separated

in pod. Drj' pods vcrj' easy to thrash. Dry seeds large-medium in size, medium in

length, flattish oval through crt>ss section, rounded or truncate at ends, incur\'ed at

eye. somewhat irregular in shape, often bulged out on one side, creamy white in color

variously striped with greenish gray to deep putty, largely white in some seeds, largely

greenish gray in others.

Comparison.—Little known and planted, and of very little value. Apparently suit-

able only for extra-early green shell beans and, though the earliest of all for this use,

it rarely proves as profitable even for this purpose as Ruby Horticultural. Warwick,

or Crimson Beauty. Its plants are unproductive and unreliable, its green shell pods

small, twisted, ill shaped, and unattractive, while snap ix)ds are decidedly too tough

in texture even for market. Alx)ut as flat-podded as Emperor William, more spread-

ing than Navy Pea, and less productive than most garden sorts.

Syiionym.—Feejee (of alxtut 187.5).

History.—Apparently first named in 1901 by J. M. Thorbum <& Co.

Illustrations.—Dr>- seeds are shown on Plate III, 12, and snap pods and cross section

of same on Plate XIII, 2, and Plate V, 20, respectively.

LONGFELLOW.

Listed by 52 seedsmen. Seeds te-sted: Deni.'<in. 1903. 1904; Henderson, 1897. 1900,

1902. 190.5; Keeney, 1904, 1906; Rogers, 1906; Thorbum. 1901, 1902.

Description.—Plant large-medium, generally more or less spreading and weighed

down with heavy outstretched branches, but always without real runners, thick

stemmed, green thqpughout, intermediate in season, of moderate bearing periiKl, gen-

erally moderately productive. Leaf large, dark green, wide across leaflets, of some-

what rough surface. Flowers pinkish white. Snap pods variable in size, verj- long,

ver\- straight, round, dark green, brittle, stringy, of slight fiber, of giwd quality, espe-

cially subject to anthracnose. Point of pod- extremely long, imperfectly defined,

gradually tapering, variously shaped, cither straight, twisted, or much ciu-ved. Green

shell jxids borne equally alx)ve and lielow foliage, never appreciably iolorc<l or

splashed, full on outside between seeds, alwut (ij inches long, and usually containing

G seeds verj' crowded in pod. Dry [xids generally easy to thrash. Drj- seetis of

medium size, ver)' slender and straight, roundish through cross section, roimded or

truncate at ends, uniformly very straight at eye, dingy bn)wnish re<l freely splashe<l

with pale buff.

Comparison.—One of the Jcsser grown varieties of the countrj'. Often the best for

market gardeners to grow as snaps but t(K) narrow jxidded for s;\tis(actory green

shell beans and somewhat tiMi idugh and ."tringy for home use. Much liked in parts

of the South and especially attractive becaii.<«> of long, straight pinls. no other round-

l>odded variety being slraighter than this one. Althougli productive in favorable

localitii-s. this variety, under unfavorable conditions, succumbs more quickly to

anthracnose than any other, an<l unles.s a good growth is obtained (here is likely to

be a coii.xiderable luimber of undersized and imperfectly shaiicd pods which are

abru]>tly bent, deeply depressed between seeds, and incompletely fille<l; but whether

the growth be gtxid or pixir the (mkIs always show co-arse, tapering ends, no other

variety having such a long and imperfectly defined j>od iniint. Most like Hlack Val-
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cntine in appoaranc(^ and gonoral usefulness, differing ])rincipally in later, darker

fjrocn, coarser growing i)lants, rounder, darker green poils and seed of different color.

Synonyms.—Emerald Beauty, Kniperor of Russia. French Market, French Lead

Pencil, French Stringlos,s, Perfectly Straight Hound Pod, Steckler's Perfectly Straight

Round Pod, Sutton's Perfection.

History.—Introduced in 1895 by Peter Hender.son & Cn.. and described as of Euro-

pean origin.

Illustrations.—Dry seeds are shown on Plate 1, 20; snap [lods on Plate IX. 1; cross

sections of snap pods are about as broad as the round-podded typo of Refugee

(PI. V, 12).

LONO YELLOW SI.\ WEEKS.

I.i.sted by KiO seedsmen. Seeds tested: Buist, 1901; Denison, 1903; Ferr\-, 19nC;

Henderson" 1001; Keeney, 1905, 1900; May, 1897; Rogers, 1906; Schlegel & Fottler.

1901; Thorburn, 1897, 1901-1903; Vaughan, 1901.

Description.—Plant medium in size, very erect, without runners or spreading

l)ranches, somewhat thick stemmed, green throughout, early, of moderate bearing

period, heavily to moderately productive. Leaf medium in size, light green in color.

Flowers light pink. Snap pods very uniform in size, long, generally curved at middle,

flat , light gi'een, tough, very stringy, of moderate to strong fiber, poor to fair in quality,

fairly free from anthracnose. Point of pod long and either straight or slightly curved,

(ireen shell pods borne l)oth above and below foliage, never colored or splashed,

slightly depressed Ijetween seeds, about 6 inches long, and usually containing 6 seeds,

fairly close in pod. Dry pods very easy to thrash. Dry seeds of medium size,

slender, roundish oval tlirough cross section, truncate or rounded at ends, straight or

slightly incurved at eye, solid straw yellow in color, sometimes shading to coppery

yellow, always with minute brownish area around eye.

Comparison.—This variety, which is extensively grown in all parts of the country,

has been a standard sort for over seventy years and is to-day one of the five most largely

grown green-podded garden varieties. Being an unusually fine shipper, hardy,

reliable, fairly productive, handsome, and of even shape, it is one of the best for

market gardening, but its pods are too tough to be of good quality as snaps for home
use. Bountiful being decidedly preferable for private gardens. Pods more like those

of Bountiful than any other, differing principally in being smaller, tougher, curved

at middle instead of tip end, while vines are darker green, smaller, and less spreading

in habit.

Synonym.—Pride of Newton.

History.—One of the oldest of the present-day sorts. Listed liy .1. M. Thorliurn A
Co., at least since 1822.

Illustrations.—Seeds are shown on Plate III, 18; snap pods on Plate X. 1: cross sec-

lions of snap pods are similar to Bountiful (PL V, 9).

low's cH.^jirioN.

Listed by 31 seedsmen. Seeds tested: Farquhar, 1905; Rawson, 1902; Rogers, 1904.

Description.—Plant very large, generally erect, without runners or decidedly

spreading lu'anches, very thick stemmed, green througliotit , late-intermediate in

season, long in bearing, moderately to heavily productive. Leaf medium in size,

dark gi-cen in color, of glossy surface, wide across leaflets. Flowers light pink. Snap

pods uniform in size, medium long, extremely wide, straight, flat, dark green, brittle.

of inappreciable string', of slight filier, of good quality, fairly free from anthracnose.

Point of pod short, .straight, and generally projecting from middle end of pod. Green
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shell pods borne mostly below foliage, never appreciably splashed or colored, mod-
erately depressed between seeds, about 54 inches long, and usually containing 6 or

7 seeds verj- crowded in pod. Drj- pods generally easy to thrash. Drj- seeds large-

medium, proportionally short, roundish oval through cross section, truncate or rounded

at ends, larger at one end than at other, rounded or full at eye, solid deep carmine-

violet.

Comparison.—One of the lesser grown varieties of the countrj'. Particularly useful

as snaps and green shell beans for home or market, no other variety, except possibly

Warren Hush and Ruby Horticultural Bush, combining these two uses so perfectly.

The texture of its thick pod walls, which are fully as free frmn fiber as most of the

round-podded sorts, is quite different from that of the soft, fleshy-podded varieties,

and its pods are preferred by some for snaps to such varieties as Red Valentine. As
green shell beans it is unsurpassed in size and shape of Iwth pod and seed, but has

not the advantage of white seed like White Kidney nor of beautifully splashed pods

like Ruby Horticultural and Improved Goddard. Especially useful as snaps because

tit for this purpose for s<ilong a time. More like Warren Bush than any other, differ-

ing in no important respect except color of seed. Next most like Ruby Horticultural

in appearance, general usefulness, and value. Pods of verj- similar shape to I-azv

Wife Pole.

Synonym.—Dwarf Red Cranberrj'.

History.— Introduc-ed in 1884 by the former Aaron Low Seed Company.
Jllustralions.—Snap jwds are about same shape and size as Warren Bush (, PI. IX, 2).

MARBLEHE.\I> HORTICULTrHAL.

Listed by 2 seedsmen. Seeds tfste<l: Ferrj', 1900, 1902: tiregorj-, 1897, 1905.

Description.—Plant medium in size, very erect, without runners or spreading

branches, thick stemmed, green throughout, interme<liate in season, long to moder-

ate in bearing pericKl. moderately productive. Leaf large, dark green, wide across

leaflets, of smooth surface. Flowers pink. Snap jxkIs uniform in size, long, straight,

flat, dark green, somewhat tough, verj' stringj', of much fiber, of p<x)r to medium qual-

ity, fairly free from anthracnose. Point of pod medium in size, slightly curxed.

Grc-en shell pods bfjnie liolh aliove and below foliage, splashetl with tlull re<ldi8h pur-

ple, moderately depre.st-ed between seeds, about 5j inches long, and usually containing

<) seeds fairly close in pod. Drj- pods easy to thrash. Dry seeds large-medium in size,

proportionally short, roundish oval through cross section, truncate or rounded at ends,

^traight at eye. pale buff in color, generally sparingly splashed with violet-purple but

with occasional seeds almost solid violet-puqjle.

Comparison.—Little known and planted. Sat isfactoni" as snaps for market garden-

ing, (-.specially in New England, where Horticultural varieties of all kinds succeed

well. T<K( tough and stringy as .snaps for home use. Principally jilanted for green

.-hell beans, but even for this purpo.se it will rarely prove as valuable as Improved

Goddard, being smaller podde<l. less pnKluctive, and less attractive. Most like Crim-

son Beauty in appearance as well as in general usefulni'ss ami value, and n-senibling

alsi.) Ruby Horticultural Bush.

History.— Intmduced in 1882 by Jaa. J. H. Gregory & Son, who write the variety

was obtainisl fnun a Mr. Dixige, of Beverly, Mass.

Ittiislrnlions.—Dry seeds are shown on Plate 11, 24; green shell jxxls are aa much
like Improved Goddartl (PI. XIV. 3) as any of illustrations, differing in color of aplash-

ing and in smaller, narrower |)ods.
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Listed by 121 seedsmen. Seeds tested: Burpee, 1901, 1906; Ferry, 1899, 1900, 1903

Keeney, 1904-190fi: May, 1897; Rice, 1905, 190(5; Thorbum, 1901, 1902.

Description.—Plant large, very erect, without runners, but sometimes drooping and

spreading when old, thick stemmed, green throughout, early, of moderate bearing

period, heavily to moderately jirodiKlive. Leal" large, dark green, wide acros.s leaf-

lets. Flowers light pink. Snap pods variable in length, hjiig, straight, oval-flat

through cross section, medium green, tough, very stringy, of much fiber, of jxjor

(luality, moderately free from anthrarnose. Point of pod medium in length and

straight. Green shell pods borne equally above and below foliage, sparingly splashed

with reddish purple, about 6§ inches long, and usually containing 6 seeds crowded in

l>od. Dry pods easy to thrash. Dry seeds large-medium, long, oval through cross

section, truncate or rounded at ends, straight at eye, dark dull violet splashed with

pale buff, sometimes almost solid dark dull violet.

Comparison.—A standard garden variety in this country since 1840 and to-day still

one of the ten most largely grown bush sorts. Being a fine shipper, extremely hardy,

productive, and producing long, straight, handsome pods, it is generally a profitable

variety for market gardening, but is decidedly too tough and stringj' as snaps for home
use. .\s a green shell bean it is not nearly so large seeded, handsome, or desu-able

as Improved Goddard or Ruby Horticultural. Similar in appearance and general

usefulness to French Mohawk and Long Yellow Six Weeks, differing from latter prin-

cipally in color of seed, in straighter, flatter, tougher, darker green, splashed pods, and

larger, coarser vines.

Synonyms.—Brown Six Weeks, North Star.

History.—Cultivated in this country at least since 1820.

llliislrations.—Dry seeds are shown on Plate III, 10; cross section of snap pods on

Plate V, 17; snap pods on Plate XII. 4.

NAVY PE.\ FIELD.

Listed l)y 07 seedsmen. Seeds tested: Feny, 1902, 1905; Johnson & Stokes, 1897.

Description.—Plant large, very spreading, with many runners lying loosely over

ground, slender stemmed, gi'een throughout, late for garden snaps, early as a field bean

of short bearing period, very heavily productive. Leaf veiy small, medium green,

smooth. Flowers white. Snap pods very uniform in size, very short, straight, flat,

becoming almost round at the green shell stage, veiy light gi'een in color, very tough,

very stringy, of much fiber, very poor in quality, free from anthracnose. Point of pod

short and straight. Green shell pods borne mostly below foliage, never colored or

spla.shed. moderately depressed on outside between seeds, about 3| inches long, and

usually containing (i seeds crowded in pod. Dry pods very easy to thrash. Dry seeds

very small, very short, or almost as wide as long, roundish o\al through cross section,

generally well rotuided at ends, full or rounded at eye, solid white.

Comparison.—This variety, represented by many local names and strains and com-

monly known in the produce trader an Marrow Peas, is the principal field variety of the

I'nited States. It Ls wholly unsuited for use as snaps and green shell beans and is

grown only for its diy seeds, its total plantings far excelling tlwse of all garden varieties

combined. Similar to Snowflake Pea and Prolific Tree, differing from former princi-

pally in later season, flatter pods, larger vine, and larger, rounder seed, and from

latter principally in earlier season and smaller vine and pod.

Synonyms.— In certain local markets and with many seedsmen this variety is

regarded as identical with Banner Leafless, Bismarck Great German Sotip. Boston Pea,

loa
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California Branch, California Pea, California Tree, California Wonder, Early Minne-
sota, June Bush. Marrow Pea, Mountain, Prizewinner, Salzer's Tree, but sometimes
Day's Leafless Medium, WTiite Marrow, and other field sorts are also used for these

varieties.

Ilistory.—Listed by American seedsmen under this name at least since 1872.

Illustrations.—Drj- seeds are shown on Plate IV, 2; cross section of snap pods on
Plate V, 3; and green shell pods on Plate XIII. 3; leaf is similar to Snowflake (PI.

XXIIL 5).

NE PI.IS ULTR.\.

Listed by 5 seedsmen. Seeds tested: Burpee, 1901; Denison. 1903; Farquhar,

1904, 1905; Thorbum. 1897, 1900-1902; Weeber & Don, 190G.

Description.—Plant small-medium in size, very erect, without runners or spreading

branches, somewhat slender stemmed, green tlu-oughout. very early, short in bearing

period, moderately productive. Leaf medium in size, medium green in color, smooth.
Flowers light pink. Snap pods verj- uniform, long, slightly curved, nval-flat through
cross section, light green, verj- tough, very stringj-, of much fiber, of jxior quality,

free from anthracnose. Point of pod long and straight, (ireen shell pods borne both
above and below foliage, never colored or splashed, slightly depressed between seeds,

about 5j inches long and usually containing about G seeds fairly close in pod. Dry
pods very easy to tlirash. Dry seeds of medium size. long, roundish oval tlmjugh
cross section, solid brownish ocher in color except minute brown area around eye.

Comparison.—Little known or planted in this country, but a standard variety in

Eiu-ope. where it is largely used for forcing in greenhouses. In America it-s usefulness

is about .same as described for Long Yellow Six Weeks, and jiods and vines are more
like that variety than any other, differing principally in productiveness, earlier season,

and smaller, narrower, straighter. tougher pods. Also similar to Vienna Forcing.

Considerable difference exists in stocks of this variety, the type here described being
that iif tl*? earlier, narrower podded strain, which seems to be more generally rec-

ognized than the one which is about same as Long Yellow Six Weeks.

History.—Brought over from England about 1880.

Illustrations.—Snap pods and cross section are similar to Vienna Forcing (PI. XU,
2, and PI. V, 5, respectively).

PROLIFIC TREE FIELD.

Listed by 24 seedsmen. Seeds tested: Farquhar, 1902; Hastings. 1905; Johnson &
Stokes. 1897.

Description.—Plant very large, very spreading, with many runners lying loosely

over ground, slender stemmed, green throughout, very late as snaps and lield beans,

very long in bearing, very heavily productive. Leaf very small, medium green.

Snap pods very uniform in size, short, straight, flat, liecoming almost round at green

shell stage, very light green in color, very tough, very stringy, of miu-h fiber, very
piH>T in (juality. very free from anthracnose. Point of pod short and straight. Green
shell pods l)()rne mostly belnw fuliage, never colored or spla.shed. depressed on

oiit-'ide between seeds, about 41 inches long, and usually containing (i or 7 seeds

criiwde<l in [kkI. Dry pods very easy to tlimsli. Dry seeds small, very short, or

almost as wide as long, roundij^h oval through cross section, geuendly well rounded at

ends, full or rounded at eye, solid white.

Comparison.—A standard field variety of the I'nitcd .States. Whi^lly uiisuited for

snaps and green shell beans and grown only for dry seed. More like .Navy Pea llian

any other, differing principally in larger vines, pods, seeds, and much later sea.son.

Synonym.- -Mexican tree and many other names of local origin are often applied to

I Ills variety, but as is i-onunon in lielil beans the.se iianieM are very Kxwely used and
often applied to several different types of field varieties.
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llhliini. -Name lias been in use among American seedsmen at least since 1HK2.

Illiixliiiiions.—Dry seeds, cross section of snap pods, and green shell pods are similar

to Navy I'ea (PI. IV, 2. PI. V, 3, and PI. XllI, 3, respectively); leaf is similar to

Snowllake (PI. XXIII, 5).

RED KIDNEY FIELD.

Listed by 25 seedsmen. Seeds tested: (iregory, 1902; Grenell, 1003.

DescripUon.—Flant very large, erect, without runners or decidedly spreading

branches, thick stemmed, green throughout, very late as garden snaps, intermediate

as field beans, of long bearing period, heavily to moderately productive. Leaf large,

medium green. Flowers light pink. Snap pods somewhat variable in size, long,

straight. Hat, dark green, very tougli, very stringy, of much fiber, of poor quality, free

from anthracnose. Point of pod medium in length and straight. Green shell pods

borne b<ith above and below foliage, never appreciably splashed or colored, much
depressed on outside between seeds, about (i inches long, and usually containing .5

seeds fairly close in pod. ' Dry pods very easy to thrash. Dry seeds large, long, flattLsh

oval through cross section, generally well rounded at ends, straight or slightly incurved

at eye, solid purplish brown in some stocks and garnet brown in others.

Comparison.—A standard field variety and grown almost exclusively for dry beans

but excellent also as green shell. Grown mainly for export to West Indies and South

America and used in New Orleans and in other sections where there are people of

Spanish descent. Decidedly too tough podded for use as snaps. Like all field beans

this variety is generally bought by seedsmen on the open market and rarely contracted

for and specially selected as are the garden varieties. For this reason the variety

varies greatly in type, especially in color of seed. Most like White Kidney, differing

ill no important respect except in color of seed.

l/isildii/. -A very old sort listed by American seedsmen under that name at least

since 1875, but this type was evidently known to farmers long before that date.

Illustrations.—Green shell pods are shown on Plate XIV, 1, seeds on Plate I, 25.

RED V.VLENTINE.

Listed by 188 seedsmen. Seeds tested: F. Bolgiano, 1903; Buckbce, 1897; Burpee,

1897, 1901, 1903, 1906; Denison, 1903; Cleveland, 1903; Dibble, 1903; Farquhar,

1901; Ferry, 1900, 1901, 1903, 1904; Heiskell, 1903; Keeney, 1903-1906; May, 1897;

Philipps, 1903; Rice, 1906; Rogers, 1904-1906; Schlegel & Fottler, 1901; Sioux, 1905;

Thorburn, 1901, 1902.

Description.—Plant medium in size, very erect, without runners or spreading

branches, slender stemmed, green throughout, early, of moderate bearing period,

lieavily to moderately productive. Leaf medium in size, medium green in color,

very narrow across leaflets. Flowers white. Snap pods uniform in size, of medium
length, curved, round -broad through cross section, deeply crcasebacked, medium
green, extremely brittle, fairly stringy, of inappreciable fiber, of good quality, fairly

free from anthracnose. Point of pod long, slightly curved. Green shell pods often

liorne on long stems very high on plant, never splashed or colored, somewhat

dejn-essed between seeds, about 4| inches long, and usually containing 5 or (> seeds

very crowded in pod. Dry pods hard to thrash. Dry seeds of medium size, propor-

tionally long, roundish through cross section, truncate or rounded at ends, straight at

eye, irregular in shape, often twisted or bulged out in places, ])urplish red splashed

with pale buff.

Comparison.—A standard variety since IStiS and lo-ihiy the most extensively

jihinted and generally listed of all garden beans. Popular with market gardeners

l>i 'Cause so early and reliable and the favorite with home gardenei-s on account of excel-

li'iit quality and other good features. Fully as tender, as fleshy, ami as long in t-onili-
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tion for use as most of the absolutely stringless varieties. Pods too small for good green

shell beans and plant generally less productive than Refugee and Byer's Bush. Of
same general usefulness and value as Burpee's Stringles.s Green Pod ard Extra Early

Refugee, differing from the latter principally in color of seed, taller vine, more open
habit, and more fleshy pods. Differs from Cream Valentine and White Valentine only

in color of seed and greater productiveness. Quite different from Black Valentine in

color of seed, smaller vine, and thicker, tenderer pods.

Synonym.1.—Buckbee"s Early Wonder Bush. Biiist's Early Lightning V^alentine,

Early Wonder Bush, Lightning Valentine. Wood's Earliest Red Valentine.

Confusing nanus.—Black Valenline, Brown-Speckled Valentine. Cream Valentine,

Giant Valentine, AMiitc Valentine, all of which are very different from Red Valentine.

Ilutory.—Known in this country at least since 1845. The present day type is quite

different fi-om the flat-podded type in common use previous to 1870.

lUuslralions.—Dry seeds are shown on Plate 1. 13; snap pods on Plate VII, 3: and
leaf on Plate XXIII. 6; cross sections of snap pods are similar to Burpee's Stringless

Green Pod (PI. V, 13), differing principally in smaller size.

Listed by 115 seedsmen. Seeds te.'!ted; F. Bolgiano, 1903: Burpee, 1901; Farquhar,

1901; Ferry, 1899-1901, liK)3; Grenell, 1905; Haskell, 1903; Keeney, 1904-1901;; Liv-

ingston, 1901; Maule. 1905; Philipps, 1903; Rogers, 1904; Thorliurn. 1901. 1902.

Description of round-poddid type.—Plant very large, verj' spreading, with many
semirunners and drooping l)ninches lying loosely over ground, slender stemmed,
green throughout, verj' late, very Imig in bearing, very heavily [irodu'ctive. Leaf

small, light gi-ayish green, very narniw across leaflets, of smooth surface, of very long

petiole. Flowers pink. Snap pods uniform in size, mediiuu long, slightly curved,

round, medium green, brittle, stringy, of inappreciable fiber, of good quality, fairly

free from anthracnose. Point of pod long and curved. Green shell ptxls borne well

below foliage, splashed with reiUli.sh purple, quite full on outside between seeds, about

5J inches long, and usually containing (> seeds crowded in jhhI. Dry pods mod-
erately hard to thrash. Dry seeds of medium size, slender, roundish through criss

section, truncate or rounded at ends, straight at eye, mostly violet-purple, but always

more or less splashed with pale buff.

Description offlat-podihd type.—Same as above except pods are llattisli oval in sliajie,

somewhat tough, more stringy, and of fair quality.

Comparison of round-podded type.—One of the live most largely grown bush sorts, and

the only late snap bean planted to any extent in tliis country. Largely grown by

southern gardeners for nortliern shipment and more extensively used by caniiers than

any other variety. One of the most hardy, reliable, and productive of all snap beans,

the only late, round-podded sorts comparing with it in these respects being Golden

Refugee and Byer's Bush. Tiw narrow podded for good green shell beans. More like

Golden Refugee than any other, differing i)rincipally in color of seed, larger vine, a

few days later season, and darker colored p(j<ls. Differs from Extra ICarly Refugee

principally in greater productiveness, later season, larger vine, and longer, straighler

pods.

Comparison of Jiat-ftodiled type.—Now largely replaced by the improved strain

described above, which, because of its munder, tenderer, and less stringy jvxis. is

generally regarded as by far the licst strain.

Synonyms.— Brown-Specklecl Vali'ntine, Thousand to One. Late Pnililic Refugee.

Confusing names.— Extra Early Refugee, Golden Refugee, (iali'ga Refugee,

McKinley Refugee, Silver Ri'fugee, all of which are very different from Refugee.
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History.—One of the oldest varieties cultivated in tliL-^ country. Listed by J. M.

Thorbum & Co. since 1822.

lUustraliom.—Dry seeds of round-podded type are shown on Plate III, 5; snap

pod.s of round type are shown on Plate XII. 3; cross sections of snap pods of round

and flat-podded t\'pes on Plate V. II and 12. respectively.

ROUND YELLOW SIX WEEKS.

Listed by 35 seedsmen. Seeds tested: Burpee, 1901; Forrj-, 1900; Keeney, 1904,

1906; Rogers, 1904.

Description.—Plant small-medium in size, very erect, bushy, compact, without run-

ners or spreading branches, slender stemmed, green throughout, early-intermediate in

season, of moderate bearing period, moderately productive. Leaf medium in size,

light green in color, and of smooth surface. Flowers light pink. Snap pods very uni-

form in size, medium in length, straight, oval through cross section, becoming round at

green shell stage, light green in color, brittle, of inappreciable string, of small fiber, of

good quality, fairly free from anthracnose. Point of pod short and either slightly

curved or straight. Green shell pods l>orne equally above and below foliage, never

appreciably colored or splashed, much depressed between seeds, about 4* inches long,

and usually containing 5 or 6 seeds tightly crowded in pod. Dry pods inoderately hard

to thrash. Dry seeds small-medium, proportionally short, roundish through cross sec-

tion, generally well rounded at ends, flat at eye. sliver from pod commonly attached to

eye, solid straw in color, sometimes tinged with coppery yellow, but always with

minute dark Ijrownish area around eye.

Coviparison.—This secondary garden variety is too small seeded and short podded

to make good green shell Ijeans, and is decidedly lacking in vigor and productivene^

for profitable field beans, but is excellent as early snaps for either home or market, being

specially valuable becaus.» of its reliability, hardiness, high quality, and uniform size

and shape of pods. More like Taylor's Green Pod than any other, and next most like

China Red Eye, differing principally in earlier season, peculiarly well rounded habit

of growth, and rounder, shorter, stringless pods.

History.—Grown in this country at least since 1865.

Hhistralions.—Dry seeds are shown on Plate I, 4; snap pods on Plate XIII, 5.

RUBY HORTICULTURAL BUSH.

Listed by only 3 seedsmen under this name and by 101 under name of Dwarf

Horticultiu-al. Seeds tested: Rogers, 1904.

Description.—Plant medium in size, of very erect, well rounded, compact form,

without runners or spreading branches, thick stemmed, wholly green, early, of mod-

erate bearing period, fairly productive. Leaf large, dark green, unusually wide across

leaflets. Flowers light |)ink. Snap pods uniform in size, medium in length, slightly

curved, flat, becoming almost round at green shell stage, dark green, brittle, stringless,

of inappreciable fiber, of medium quality, quite free from anthracnose. Point of jx)d

short and straight. Green shell pods borne both above and below foliage, freely

splashed with brilliant red, moderately depressed between seeds, about 51 inches long,

and usually containing C seeds tightly crowded in pod. Dry pods sometimes hard to

thrash. Dry seeds large-medium, proportionally short, oval through cross section,

generally truncate at ends, rounded or full at eye, pale buff in color, freely splashed

with purplish red.

Comparison.—One of the standard variety types of the»country, but generally known

and sold under name of Dwarf Hort icult ural . Excellent as snaps or green shell beans for

home or market, no other variety, except possibly Low's Champion and Warren Bush,
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combining these two uses so perfectly. Superior to above varieties in earliness and

beautifully splashed pods, but not nearly so productive nor so long in bearing. Most

like Marblehead Horticultur.il in appearance, differing princiiially in earlier season

and smaller, stringless. reddish splashed pods with smaller, more nnupact vine.

Synonyms.—Carmine-Podded Horticultural Bush, Dwarf Horticultural, Early Car-

mine-Podded Horticultural, Speckled Cranberry Bush.

History.—Introduced in 1888 by James J. H. Gregory & Son as Early (^armine-

Podded Horticultural Bush, which name was suV)stituted by seedsmen a few yc-ars

later for Ruby Horticultural Bush, by which the tj-pe is now best known.

Illustrations.—Dry seeds are shown on Plate I, 7: leaf on Plate XXIII, 7; while snap

podsaresimilar inshapetoMohawk iPl. XII, 4 >. differing principally in being shorter

and proportionally wider; green shell pods are splashed similar to and are almost as

wide as Improved Go<id: rd (PI. XIV. 3i.

SNOWFLAKE FIELD.

Listed by 4 seedsmen. Seeds tested: Gregory. 1897; Johnson it Stokes, 1897;

Keeney, 1904-1906.

Description.—Plant large, very spreading, with many runners lying loosely over

ground, slender stemmed, green throughout, intermediate in season as snaps, very

early as field beans, short in bearing period, heavily productive. Leaf very small,

minlium green, and of smooth surface. Flowers white. Snap pods very uniform in

size, very short, straight, flat, becoming almost round at green shell sl;»ge, very light

green, very tough, very stringy, of much fiber, of very pcxir quality, very free from

anthracnose. Point of pod short and straight. Green shell pods borne mostly below

foliage, never colored or splashed, depressed on outside between seeds, alH)ut 3}

inches long, and usually containing 6 or 7 seeds crowded in pod. Dry pods very ei»sy

to thrash. Dry seeds very small, proportionally .short, roundish oval through cross

section, generally well rounded at ends, full or rounded at eye, solid while.

Comparison.—Strictly a field variety. Plantefl only for dry beans and wholly un-

suited for use as snaps and green shell beans. Very similar to Xavy Pea and of s;ime

general usefulness and \alue, differing ordy in smaller seeds, earlier season, narrower

pods, and smaller, less productive vine. Except California Small ^\hite, the smallest

seeded of the field beans.

History.—IntriKluced in 1888 l)y James J. H. Gregory A Son.

///iM<ra<iV>n.'t.—Dry seeds are shown on Plate IV, 1; Irnif on Plate XXIII, 5; cross sec-

tion of snap pods and green shell pods are similar to Xavy Pea (PI. V, .'?, and PI. XIII,

3, respectively), differing principally in flatter shape.

t.wloh's green pod.

I.i.stc<l by I seedsman. Seedstesli'd: Wood, Stul)b8. A Co., 1005.

Dtscription.— Plant very small, very erect, bushy, compact, low growing, of well-

roundc-d form, always without runners and spn-ading branches, somewhat slender

.stemmed, green throughout, very early, of moderate bearing period, lightly lo miMler-

ately productive. Leaf small. .smiMith. dark gre<'n. Flowers light pink. Snap ]>«<ls

very uniform in size. miHlium in length, straight. oval-R)und through eriKis seel ion, but

becoming round at green shell stage, lightgreen in <'oior, brittle, inappreciably stringy,

of slight liber, of giHKl quality, free from anthracnose. Point of pint short and either

straight or slightly curved. Green shell p<xls borne equally above and below foliage,

never appreciably colored or splaslunl, much depressed on outside between seinls,

alHiul I J inches long, and usually containing b or fi si'<'ds very tightly crowded in pixl.

Dry P"hIs moderately hard to thrash. Dry see(ls sniall-nii'diuin, i)ro|)orlionally sliort,

roun<li«li through cross section, well rounded at ends, larger at oni' eml than at other,
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rounded or flat at eye, mostly straw yellow in color, hut varying to coppery yellow,

always with minute brownish area around eye.

Comparison.—This little known and planted variety is of same general usefulness

and value as described for Round Yellow Six Weeks and so similar in appearance as

often to l)e thought identical. Its pods are somewhat flatter, a little shorter, and a few

days earlier in season, while the plants are smaller, lower growing, and more compact

in haljit tlian any variety of American origin.

History.—Introduced in 1902 by Wood, Stul)bs, & f"o. , who state tht; variety orig-

inated in Oldham County, Ky., with a Mr. Oldham.

Ilbisl rations.—Dry seeds are shown on Plate I, 3; snap pods are very similar to

Round Yellow Six Weeks (PL XIII, 5), differing principally in lieing slightly shorter

and flatter.

TENNESSEE GREEN POD.

Listed by 2 seedsmen. Seeds tested: Ferry, 1904-1906; Schwill, 190.5.

Description.—Plant large, very spreading, with many semirunners antl drooping

branches, very thick stemmed, green throughout, early-intermediate in sea.son, long

in bearing, heavily to moderately productive. Leaf large, very dark green, very wide

across leaflets, and of rough surface. Flowers white. Snap pods somewhat variable

in size, long, moderately curved, often much bent to one side, very flat, deeply

depressed at dorsal suture, very angular or narrowed at ventral suture, medium green,

somewhat tough, stringy, of moderate fiber, of poor to medium quality, free from

anthracnose. Point of pod moderately long and curved. Green shell pods generally

borne well above foliage on thick fruit spurs, never splashed or appreciably colored

except for black lines along sutures, very much depressed l)etween seeds, much thicker

at ventral than at donsal side, about 6J inches long, and usually containing 7 seeds

much separated in pod. Dry pods fairly easy to thrash. Dry seeds of medium size,

pro])ortionalIy short, oval through cross section, generally well rounded at ends,

straight at eye, solid dark hazel in color.

<_'oin parison.—This little known and planted variety is much liked in Tennessee and

the South, and is said to grow very well at the North. Although especially recom-

mended as a green shell bean, it may be used also for snaps, as its pods are thicker and
more tender than Emperor William and other flat-podded varieties of its class. Un-
suited for field culture because of colored seed, coarse growth, and less productive-

ness and hardiness than strictly field varieties. Most like Emperor William, differing

principally in color of seed, narrower pods, more spreading vine, and with fruit stalks

more prominently above foliage. Pods peculiar for being more sunken between seeds

than is the case in any other variety.

Synonyms.—Field's First Early, Brown Bunch.

nistonj.—Int,roduced in 1904 by D. M. Ferry & Co., Init known in th(> South some
time before that date, especially near Knoxville, Tonn.

Illustrations.—Dry seeds are shown on Plate III, 19; cross sections of green shell

pods on Plate V, 29 and .30; and green shell pods on Plate XIV, 2.

thorbuun'.s prolific m.\rket.

No longer listed by American seedsmen. Seeds tested: Thorburn, 1897. 1903, 1904;

Weeber it Don, 1902.

Description.—Plant large, very spreading, with moderate number of runnefs and
long branches lying loosely over ground, somewhat thick stemmed, green throughout,

very late, of very long bearing i)eriod, very heavily proiluctive. Leaf small, narrow,

pointed, dark gi'een. Flowei-s pink. Snap pods variable in size, very long, curved,

oval-round through cross section, dark green, tough, stringy, of moderate fiber, of fair
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quality, fairly free from anthracnose. Point of pod very long and moderately curved.

Green shell pods borne mostly below foliage, never appreciably splashed or colored,

full on outside between seeds, about 7 inches long, and usually contiiining 6 or 7 seeds

fairly close in pod. Dry pwls easy to thrash. Dry seeds large-medium, very slender,

flattish oval through cross section, rounded or truncate at ends, incurved at eye. solid

black in color.

Comparison.—Tliis little known variety has been grown to a small e.xtcnt in this

country, but has always proven so uneven and impure, so late in season, and so gener-

ally unsuited to American climate that it has now mostly gone out of cultivation. It«

pods vary greatly in shape, some being as round and long as the late type of Best of All,

and others as flat and short as Mohawk. The greater portion of pods, however, are

similar in appearance to Galega, differing principally in being rounder, longer, more

irregular in shape, smaller in vine, less productive, and less reliable.

History.—Introduced from Germany about 1894 by J. M. Thorburn it Co.

Illustrations.—Snap pods are shown on Plate XI, 1; dry seeds do not closely resem-

ble any of illustrations, but are about .^amc color as Black Valentine (PI. Ill, 20).

TRIUMPH OP FR.^MES.

Li-stcd by 7 seedsmen. Seeds tested: Dreer, 1905, 190G; Thorburn. 1897. 1901, 1902.

Description.—Plant small, short stemmed, very erect, compact, and dense in habit,

without runners or spreading branches, somewhat slender stemmed, green throvigh-

out, intermediate in season, of moderate to long bearing period, heavily to moderately

productive. Leaf of medium-small size, very dark green, wide across leaflets, and

of rough surface. Flowei-s white. Snap pods uniform in sizi", of medium length,

much curved, oval-round through cross section, much narrowed and occasionally

twisted at stem end, very dark green, very tough and stringy, of much libiT, of very

poor quality, very free from anthracnose. Point of pod of medium size very slender,

moderately curved. Green shell pods borne on numerous stiff clusters prominently

above foliage, never splashed but always remaining more or less greenish in color, very

full between seeds, about 5J inclies long, and usually containing 5 or 6 seeds fairly close

in p(Kl. Dry pods very easy to (hrasli. Dry seeils of medium size, slender, flattish

oval through cross section, rouu(b'(l or truncate at ends, generally straight at eye,

solid sea green in color.

Comparison.— Little known or planted in this country, but a great favorite in Europe

for forcing in greenhouses. Highly esteemed liy some because of its green-colonnl

seeds, which, after l)eing soakinl an<l cooked, relain their green color almost as well as

fresh l)eans from the garden. In this <-ountry. however, there is but a small demand

for this cla.«s of dried beans, and since snap pods are rarely gathered as young and under-

sized as is customary in Euro])e. (his variety will be found too tough and stringy for

outdoor <-ulture as snaps. Unless plants are i)ulled a little before thoroughly ripe

and dry and unless care is taken to ])rolect the pods from sun and rain during the

curing period, the dry seed, instinul of being clear green in color, will bleach and fade

almrtst to solid white. Most like Wonder of France, differing iirinclpally in rounder,

better tilled, and more attractive pods, which are jiecubar for iheir exhcnii'ly <hirk

green color and very narrowed stem end.

Jlistory.—A foreign sort first listed by American s(?edsmen about 189-1.

Illiislratiom.—Snap pods are shown on Plate VIII, •(; cross soctioii of snap l)od

on Plate V, 4.

VKlTCU's FOllCIXCi.

No longer listed by American seedsnuMi. Seeds tested: Thorburn, 1905, 190fi.

Desrriptioii .—riant small, vitv erect, l)UBhy, close jointed, dense ii\ habil, willioul

runners or spreading branches, green throughout, early, limg |o niodenite in bearing

period, moderately pnKiuctive. Leaf small, medium green. Flowers iighl i)ink.
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Snap pods uniform in size, of medium length, much curved, oval-flat through cross

section, much narrowed at stem end, dark green in color, very tough and stringy, of

much hard fiber, of poor quality, fairly free from anthracnoao. Point of pod medium
in size, very slender, moderately curved. Green shell pods borne in numerous clus-

ters prominently above foliage, never colored or spla.shed, full on outside Ijetween

seeds, about 5 inches long, and usually containing 5 or C seeds fairly close in pod. Dry

pods easy to thrash. Dry seeds small, slender, flattish oval through cross section,

truncate or rounded at end.s, straight or slightly incurved at eye;, solid brownish terra

cotta in color.

Ccmipanson.—Little known or planted in this country, but used in England for

forcing in greenhouses and recommended by some American seedsmen for this pur-

I)ose. Decidedly too narrow podded and small seeded for good green shell beans and

too tough podded as snaps for outdoor growing in .\merica. Of usefulness and value

similar to Vienna Forcing and Ne Plus Ultra; al.so like them in general appearance.

Pods of similar shape to Wonder of France and Triumph of Frames.

History.—An English sort of recent introduction. Not listed after 1905 by J. M.

'I'horburn & Co.. who seem to be the oidy seedsmen who have ever listed the variety

in this country.

Illustrations.—Snap pods and cress sections are similar to Triumph of p'rames (PI.

VIII, 4, anil PI. V, 4. respectively), differing principally in colorof seed and in

lighter green and dc^cidedly flatter pods.

vick's pbolipic picki.er.

Listed by 1 seedsman. Seeds tested: Vick, 1905.

Description.—Plant very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing period, very heavily

[jroductive. Leaf large, dark green, and of somewhat rough surface. Flowers light

pink. Snap pods variable in size, very long, very curved, flat, of very rough and

coarse surface, dark green, very tough, very stringy, of much hard fiber, very poor in

quality, free from anthracnose. Point of pod long and slightly curved. Green shell

pods borne both above and below foliage, never appreciably colored or splashed,

much depressed between seeds, about 8| inches long, and usually containing 7 or 8

see<ls somewhat separated in pod. Dry pods easy to thrash. Dry seeds large, long,

very flattish oval through cross section, truncate or rounded at ends, straight or

incurved at eye, solid plum violet in color.

Comparison.—This little known and planted variety is similar to and of same use-

fulness as Canadian Wonder, differing from it in no important respects except colorof

seed and larger, more curved pods.

Si/nony7ns.—Gunkler, Prolific Pickler.

y/i',s7o/;/,—Introduced in 1895 by James Vick's Sons, and said to have been brought

from (iermany by gardeners near Rochester, N, Y., by whom it is known as Gunkler.

Illustrations.—Dry seeds are shown on Plate III, 23; green shell pod and leaf

resemble Canadian Wonder (PI. X, 2, and PI. XXIV, 6, respectively), differing

principally in longer and more curved pods.

VIENNA FORCING.

Listed by 1 seedsman. Seeds tested : Thorburn, 1900-1903, 1905, 190G.

Description.—Plant small-iuedium in size, very erect, close jointed, compact, with-

out runiiers or spreading branches, somewhat thick stemmed, green throughout, very

early, of short bearing period, moderately productive. Leaf medium in size, medium

green in color. Flowei-s light pink. Snap pods very uniform in size, long, slightly

curved, oval-flat through cross section, light green, very tough, very stringy, of much
fiber, of poor quality, free from anthracnose. Point of pod long and straight. Green
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shell pods borne both above and below foliage, never colored or splashed, slightly

depressed between seeds, about 5J inches long, and usually containing about seed.-

fairly close in pods. Drj'pods very easy to thrash. Dry.'eedsof medium size, slender,

oval through cros-s section, truncate or rounded at ends, generally straight at eye, Bolid

white except small area of brownish ocher around eye.

Comparison.—Little known or planted in this country, but used in Europe for forcins:

in greenhouses and recommended by American seedismen for this purpose. Unless

gathered at an extremely young stage, as is customary in Europe, this variety will prove

unsuited as snaps for outdoor growing in America. Too narrow podded, small seeded,

and unproductive for satisfactory green shell beans. Of same general usefulness and
value as Xe Plus Iltra, the pods of the two varieties being hardly dislinguishal)le

except for color of seed, smaller vine, and more compact, bushy habit.

History.—A German variety of recent introduction.

IlhiMraliorw.—Dry seeds are shown on Plate Til. 2: snap pods on Plate XII. 2; and
cross section of snap pod on Plate V, 5.

VINELESS .\I.\RROW FIELD.

Listed by 1 seedsman. Seeds tested: Burpee, 1901: Ferry. 1000, 1902, 1905.

Description .—Plant large, erect, without runners or spreading branches, thick

stemmed, wholly green throughout, late as garden snaps, intermediate as field beans,

long to moderate in bearing period, heavily productive. Leaf large, medium green.

Flowers white. Snap pods somewhat variable in size, long-medium, slightly I'urved,

very flat, light green, very tough, very stringy, of much fiber, of poor (juality, free from

anthracnose. Point of pod medium in size and either straight or slightly curved.

Green shell pf)ds borne both above and below foliage, never splashed or colored, much
depressed between seeds, about 5| inches long, and usually containing 5 or 6 seeds

fairly close in pod. Dry pods very easy to thrash. Dry seeds of medium size, some-

what short, roundish oval through cross section, invariably well rounded at ends, much
larger at one end than at other, rounded or straight at eye, solid white.

Comparison.—A strictly field variety and suitable for green shell l)eans, but decid-

edly too tough for use as snaps. The variety may be described as an erect form of the

common AVhite Marrow, differing from it in no important respect except for freeilom

from runners and in lale season. Of about same habit as Red Kidney.

History.—Gro%vn to a limited extent in western New York, b\it never brought promi-

nently before public until listed by D. M. Ferry & Co. in 1897.

Illustrations.—Dry seeds are shown on Plate IV, 1-1: green shell pods are more like

Red Kidney I PI. XIV, 1) than any of the bush varieties here illustrated, differing prin-

cipally in being smaller and more curved or approaching the sliape of foncord Pole

(PI. XX, 21.

WARHEN nrsii.

Listed by 11 seedsmen. Seeds tested; Farquhar. 1905; Iowa Seed Company, 1902;

Rogers, 1904, 1906,

Description.—Plant very large, generally erect, without runners or decided spreading

branches, very thick stemmed, green throughout, late-intermediate in season, long

bearing, heavily pnKluctive. Leaf medium In size, dark green In color, of glossy sur-

faie, wide acn>ss k-,iflels. Flowers liglit pink. Snaj) pids uniform in size, long-

me<litim, straight, flat, dark green, brittle, of inappreciable siring, of small fiber, of

grxMl quality, free from anthracnose. Point of pod short, siralghl, and generally borne

from middle end of pod. Green shell pods borne mostly below foliage, never appreci-

ably spla-slifnl or colored, nuKlerately depres,>ied between seeds, alHiul r)J inches long,

and tisually containing (i or 7 seeds very crow<led iu pml. Dry jxids gcni'rally easy to

thra.-'h. Dry seeds large-iiiedilliii. prii|>nrliiiM:ill\ -^linrl nuiiiili-^h (iv:il llimiii'li < rnN.«
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section, generally well rounded at ends, larger at one end than at other, round i>r full

at eye, solid blackish violet in color.

Comparison.—One of the lesser grown varieties of the country and of same usefulness

and value as Low's Champion, differing from it in no important respect except for an
iiuniaU'rial difference in color of seed.

Tlinlonj.—Introduced about 1884 by several American seedsmen and originated by
Da'N'id Warren, of Essex County, Mass.

Ilhistralions.—Dry seeds are shown on Plate II, II, and snap pods on Plate IX, 2.

Listed by 3 seedsmen. Seeds tested: Henderson, iOOO, 190."); Thorburn, 1901, 1902.

Descripiion.—Plant medium in size, very erect, without runners or spreading

branches, somewhat thick stemmed, green throughout, very early, of short bearing

period, lightly to moderately productive. Leaf medium in size, medium green in

color. P'lowers light pink. Snap pods uniform in size, medium in length, straighl,

flat, light green, tough, very stringy, of much fiber, poor in quality, free from anthrac-

nose. Point of pod medium in length, and either slightly curved or straight. Green

shell pods borne equally above and below foliage, sparingly splashed with light red,

moderately depressed between seeds, about 5^ inches long, and generally containing .5

or G seeds crowded in pod. Dry pods easy to thrash. Dry seeds medium in size, pro-

portionally medium in length, roundish oval through cross section, truncate or rounded

at ends, rounded or straight at eye, purjjlish red sparingly splashed with pale V)ul'f,

sometimes almost solid purpli.sh red.

Comparison.—This little known and planted variety is sometimes valuable because

of its extreme earliness, but is of no superior value in other respects. It gives snap

pods before any other green-podded variety, preceding by a few days Bountiful and

Ked Valentine, while as green shell beans it is second in earliness to Lightning. Its

pods are, however, somewhat too tough to be satisfactory for home use and too short

and small seeded to make attractive green shell beans. Variety is also deficient in

productiveness and length of bearing period. Of similar usefulness to China Red Eye
and more like it in appearance than any other. Unlike that variety, it is too unpro-

<luctive and of too small growth to be suitable for field beans and differs further in

color of seed and smaller, flatter, straighter, splashed pods.

Hislorij.—Introduced about 1890 by Peter Henderson & Co., who state the variety

came from England.

Illuslralions.—Dry seeds are shown on Plate I, 14; snap pods are similar in shape

to China Red Eye (PI. XI, 2), differing principally in that pods are shorter, flatter,

and straight at stem end.

WHITE KIDNEY FIELD.

Listed by 53 seedsmen. Seeds tested: Keeney. 190G; Thorburn, 1897, 1901. 1903,

1905.

Description.—Plant very large, erect, without runners or decidedly spreading

branches, thick stemmed, green throughout, late as snaps and field beans, of long bear-

ing period, moderately productive. Leaf largo, medium green. Flowei-s wdiite. Snap

j)ods somewhat variable in size, long, straight, flat, light green, very lough, very stringy,

of much fd)er. of poor quality, free from anlhracnose. Point of pod medium in length

and straight. Green shell pods borne l)oth above and below foliage, never splashed

or colored, much depressed on outside between seeds, about 6 inches long, and usu-

ally containing 5 seeds fairly close in pod. Dry pods very easy to thi-ash. Dry sewls

large, slender, oval through cross section, generally well rounded at ends, stpiight or

•'li'.;hllv incurved at eye, solid white.
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Compctrison.—A well-known field variety gi-own to a limited extent in most of the

bean-growing sections of the country. Excellent for green shell beans, but decidedly

too tough for snaps. Except in color of seed the variety is almost t he same as Red Kid-

ney. Resembles Vineless Marrow in size and shape of seed.

Synonym.—Royal Dwarf Kidney.

History.—Cultivated in this country at least since 1825 and one of the oldest cul-

tivated varieties.

Illustrations.—Dry seeds are shown on Plate IV. 22; green shell pod.s are similar to

RedKidney(Pl. XIV, 1).

WHITE MARKOW FIELD.

Listed by So seedsmen. Seeds tested: Burpee, 1901; Ferry. 1900, 1902; Keeney,

1904, 1905; Thorburn, 1897. 1901, 1905.

Description.—Plant very large, very spreading, with many runners lying loosely

over ground, thick stemmed, green throughout, late as garden snaps, intermediate in

sea,son as a field bean, of moderate bearing period, hea\nly to moderately productive.

Leaf medium in size, medium green in color. Flowers white. Snap pods somewhat
variable in size, long-medium, slightly curved, very flat, changing to somewhat oval

at green shell stage, light green, very tough, very stringy, of much fiber, of iX)or quality,

free from anthracnose. Point of pod medium in length and cither .'straight or slightly

curved. Green shell pods borne mostly below foliage, never splajilied or colored,

much depreifsed between seeds, alxiut 5J inches long, and usually containing 5 or C

seeds fairly close in pod. Dry pods very easy to thrash. Dry seeds of medium size,

proportionally short, roundish through cross section, invariably well rounded at ends,

much lai-ger at one end than at other, rounded or full at eye, .solid white.

Comparison.—\ standard field variety in all the bean-growing .sections of the coun-

try, the total plantings of the variety exceeding those of any strictly garden vari-

ety. Suitable for green shell lieans, but too tough, stringy, and imperfect in shape lor

good snaps. More like Vineless Marrow than any other, differing principally in more

spreading habit and later season.

Synonyms.—Dwarf White Cranberry, Great Western.

History.—.\ very old variety, cultivated in this country at least since 1825.

IlliLilrations. - Dry seeds are .<ho\vn on Plate IV, 15: green shell pods are more like

tho.se of Red Kidney (PI. XIV, 1) than any of the bush varieties here illustrated, differ-

ing principally in being smaller and more curved, or approaching more the shape of

Concord Pole (PI. XX, 2).

WHITE VALENTINE.

Listed l)y 8 seedsmen. Seeds tested: Rice, 1903, 1906; Thorburn, 1897.

Description.—Plant medium in size, very erect, absolutely without runnere or spread-

ing branches, slender etemined, green throughout, early, of moderate bearing period,

moderately i)n)ductive. Leaf medium in size, medium green in color, very narrow

across leafiels, smooth. Flowers white. Snap pods uniform in size, of medium length,

curved, round-broad through cro,ss section, deeply crea.sebacked, medi\im green, ex-

tremely lirillle, stringy, of inappreciable fiber, of good (lualily, fairly free from anlhroc-

no.se. Point of pod long and slightly curved. Green .sliell pods borne high on plant

and mostly above foliage, never lolored or splashed, somewhat dei)res,sed between

seeds, about 4J inches long, and usually containing 5 or 6 seeds very crowded in pod.

Dry pods hard to thrush. Dry seeds of medium size, pi-oportionally long, roundish

through cn>ss section, truncate or rounded at ends, straight at eye, generally irregular

in shape, often I\visle<l or bulged out in |>la<-es, solid while in color

Comparison. Although seemingly pos.sessing the giKxl (pialilies of Red Valentine

and having in addition the advantage of while seed and greater earliness, this variety
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has iifvcr liceii largely grown in this country. Thr- rcawjn of its unpopularity is said

by some growers to be the low germination of its seed and its lack of productiveness,

but these facts have not yet Ijeen demonstrated in Department trials. Differs in

appearance from Red Valentine in color of seed and po.'ssibly in lighter green pods.

Synonyms.—Union White Valentine.

Confusing names.—Black Valentine, Brown-Speckled Valentine, Cream Valentine,

Giant Valentine, Red Valentine, all very different from White Valentine.

History.—First listed by American seedsmen about 1870.

Illiislrations.—Dry seeds and snap pods are similar to Red Valentine (PI. I, 13, and

PI. VII, 3, respectively), differing only in color of seeds; cross sectionsof snap pods are

similar to Burpee's Stringless Green Pod (PI. V, 13). differing principally in being

smaller.

WONDER OF FR.iXCE.

Listed by 7 seedsmen. Seeds tested: Farquhar, 1905; Weeber & Don, 1906.

De.^cription.—Plant large-medium, erect, of somewhat dense growth, without runners

or spreading branches, somewhat thick stemmed, green throughout, early, of long to

moderate bearing period, heavily to moderately productive. Leaf medium in size,

very dark green, wide across leaflets. Flowers white. Snap pods uniform in size,

medium in length, moderately curved, flat, much narrowed at stem end, occasionally

twisted, often bent to one side, very dark green, very tough and stringy, of much lilier.

of very poor quality, very free from anthracnose. Point of pod very slender, medium

in length, moderately curved. Green shell pods borne on numerous stiff clusters

prominently above foliage, never splashed, always more or less greenish tinged,

slightly depressed between seeds, about 54 inches long, and usually containing 5 or (>

seeds fairly close in pod. Dry pods easy to thrash, generally greenish in color. Dry

seeds medium in size, slender, flattish oval through cross section, rounded o;- truncate

at ends, generally straight at eye, solid sea green in color.

Comparison.—Little known or cultivated in this country, but well known in Europe,

where it is valued in same way as described for Triumph of Frames. More like that

\ariety than any other, but, because of more spreading habit and less uniform shape, it

is not generally as desirable or as handsome for snap pods.

'Synonyms.—Green Gem, Green-Seeded Flageolet.

History.—Of French origin and fii-st listed by American seedsmen about 1880.

Illustrations.—Snap pods and cress sections are similar to Triumph of Frames (PI.

VIII, 4, and PI. V, 4, respectively), differing principally in being much flatter, more

twisted, bent, and irregular in shape.

V.\NKEE WINTER.

LLsted by 1 seedsman. Seeds tested: Salzer. 1904, 1905.

Description.—Plant very large, very spreading, with many runners lying loosely over

ground, slender stemmed, green throughout, late, long in bearing period, moderately

productive. Leaf very small, medium green. Flowers white. Snap pods uniform

in size, short, curv-ed, roundish to rectangular in cross section, of very irregular surface,

very deeply creasebacked at both dorsal and ventral sutures, very light green, some-

what tough, stringy, of moderate fiber, of fair quality, quite free from anthracnose.

Point of p<5d medium in length and slightly curved. Green shell pods borne mostly

l)elow foliage, never appreciably colored or splashed, full on outside between seeds,

alx)ut 4i inches long, and usually containing seeds fairly close in pod.- Dry pods

easy to thra.sh. Dry seeds very small, proportionally short, roundish oval through

cross section, generally well munded at ends, straight at eye. solid white.
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Comparison.—This little known and planted variety is one of the most interesting

beans on trial, its pods being remarkable for their fleshiness, rectangular shape, and

deeply creasebacked form, while the vines, although like a field bean in habit of

growth, produce pods which are as suitable for snaps as many strictly garden beans.

It is not yet known, however, wliether the variety possesses any real value. It is cer-

tainly much inferior as a field bean to Navy Pea and other standard sorts and of no value

for green shell beans. Its use, if any, seems to be for snap pods for home use. More

like Navy Pea than any other, differing principally in flesliiness. shape of pods, and

smaller vine. Stocks generally nuich mixed, especially witli Navy Pea.

History.—Introduced in 1901 by .lolm .V. Salzer Seed Company, who .statetlie variety

came from New England.

Illtistrations.—Cross section of snap pod is shown on Plate V. (i; snap pods on

Plate X, 4; dry seedsare similar to White Creaseback i^Pl. IV, 7), differing principally

in much smaller size.

YELLOW CR-WBERRY.

Listed by 5 seedsmen. Seeds tested: Rogers, 190G; Schlegel it Fotller, 1905.

Description.—Plant large, generally erect, without runnei-s or spreading branches,

thick stemmed, green throughout, late-intermediate in season, long in bearing, heavily

productive. Leaf medium in size, dark green in color, of glossy siu'face, wide across

leaflets. Flowers light pink. Snap pods uniform in size, long-medium, curved, oval

through cross section, light green in color, Ijrittle, of inapprecial)le string, of small

fiber, of good quality, free from anthracnose. Point of pod medium in size and slightly

curved. Green shell pods borne mostly below foliage, never appreciably colored or

splashed, moderately depressed on outside between seeds, about 5 inclies long, and

usually containing 6 or 7 seeds crowded in pod. Dry pods easy to thnush. Dry seeds

medium in size, proportionally short, roundish through cross section, invariably well

rounded at ends, larger at one end llian at oilier, rounded or full at eye, sliver from pod

sometimes attached to eye, solid straw yellow in color, occasionally tinged in places

with coppery yellow, but always with minute dark brownish area arovind eye.

Comparison.—This very old garden variety, which has now lai-gely gone out of

cultivation, is sometimes thought to be same as Long Yellow Six Weeks, but the true

type assoldbycareful seedsmen isa later variety and similarto Long Yellow Six Weeks
only in color of seed, besides being an all-round variety, and suitable as either snaps

Dr green shell beans for home or market, but not especially valuable in any other respect.

Of about same usefulness as Warren Bush and similar to it in aiipearance, having the

same habit of vine, but earlier in season and with shorter, narrower puds and differ-

ently <(ilored seed.

/li>(orj/-. -Cultivated in this country at lea.-ft since 1820.

Illiislrnlions.—Dry seeds are sliown on Plate I, 5; snap pods are similar in shape

to Hound Yellow Six Weeks (PI. XIll, 5|, differing principally in being Hatter and

larger, or ai)proaching more the sliape of Warren Hush (PI. IX, 2).

mT.SII WAX-PODDKU.

As already explained, this cla-s-s of Kidney Ix'an.s is used alnmsl

e.xehisively for .snap.s and rarely are the dillVrenl varielios fjrown in

largo fields .solely for their iliy seeds. AVax l)eans are of conii)arativeIy

recent development and (he varieties are rapidly increasing in

number.
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Allan's imperial wax.

Listed by 4 seedsmen. Seeds tested: Allan, 1904, 1905; Kendel, 1905.

Description.—Plant medium size, erect, somewhat thick stemmed, without runners,

wholly green, early-intermediate in season, of moderate bearing period, heavily U)

moderately productive. Leaf large, medium green. Flowers white. Snap pods

verj' uniform in size, long, uniformly slightly curved at middle, flat, light yellow in

color, usually more or less greenish tinged, occasionally almost solid light green, tough,

very stringy, of much fiber, poor to medium in quality, fairly free from anthracnose.

Point of pod long and straight or slightly curvecL Green shell pods borne equally

above and below foliage, never colored or splashed, slightly depressed between seeds,

about GJ inches long, and usually containing G seeds fairly close in pod. Dry pods

very easy to tlirash. Dr>^ seeds large-medium in size, medium in length, oval through

cross section, truncate or rounded at ends, generally straight at eye, white with golden

brown area around eye, covering about one-sixth of bean.

Comparison.—Little known and planted. Exceedingly hardy, sure cropping, and

bearing large pods of uniformly fine shape, but decidedly too stringy and tough for

home use and often unattractive for market purposes because of tendency to be green-

ish tinged. Xo other wax variety except Golden-Eyed Wax is so often green in color.

Most like Golden-Eyed Wax, differing principally in seed, greater productiveness, and

much larger, more perfect pods; also similar to Scarlet Flageolet Wax and Davis Wax.

Synonym.—Salzer's Earliest Wax.

Confusing names.—Imperial \Miite- Seeded and Jones's Imperial Wax are very

different varieties from Allan's Imperial Wax.

History.—Listed in 1891 by Vaughan Seed Company, and originated by .John H.

Allan Seed Company.

Illustrations.—Ripe seeds are shown on Plate III, 3; snap pods on Plate VI. 4; cross

sections of snap pods are similar to Detroit Wax fPl. V, 16 1. differing principally in

larger size and flatter shape.

BISMARCK BLACK WAX.

Listed by 5 seedsmen. Seeds tested: Buist, 1905; Keeney, 1904, 1905; Thorbum,
1903.

Description.— Plant medium in size, erect, without runners, somewhat thick

.stemmed, green throughout except generally slightly purple tinged in places on

branches and flower stalk, especially at their nodes, early-intermediate in season, of

moderate bearing period, heavily to moderately productive. Leaf medium in size,

medium green in color. Flowers pink. Snap pods uniform in size, long to medium
in length, round, moderately curved, medium yellow, brittle, stringy, of inappreci-

able fiber, of fair quality, fairly free from anthracnose for a wax variety. Point of

pod long and slightly curved or straight. Green shell pods rarely appreciably colored,

full on outside l)etween seeds, about 5J inches long, and usually containing 6 seeds

crowded in pixl. Dry pods fairly easy to thrash. Dry seeds medium in size, medium
in length, roundish through cro.ss section, rounded or truncate at ends, straight at eye,

solid black in color.

Comparison.—Where quality is not important this little known and planted variety

is the best of the round wax-podded beans for market gardening, but for home use or

where quality is essential it is too stringy and tougli podded to be generally recom-

mende<l. Its superior qualities are reliability, hardiness, freedom from disease, and

beautiful even color and shape. In these respects it is superior to German Black Wax
and fully equal to such flat-podded sorts as Currie's Rustproof and Horticultural Wax.
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Pods are more like German Black Wax than any other, differing principally in

stringines?. toughness, greater size, longer pod point, and very even cm-\ature at

middle of pod, while vine is of about same habit as Davis Wax.
History.—Introduced in 1890 by Robert Buist Seed Company, who state the

variety came from Germany.

niuslraiion.s.—Snap pods are shown on Plato VII, 1; cross sections of snap pods

are similar to Refugee (PI. V, 12).

BLACK-EYED W.\.\.

Listed by 7 seedsmen. Seeds tested: Portland, 1906.

Description.—Plant large-medium, very erect, somewhat thick stemmed, without

runners, wholly green, early, of .short bearing period, moderately productive. Leaf

medium in size, medium green in color. Flowere white. Snap pods uniform in

size, of medium length, slightly curved, oval through cross section, deep yellow in

color, brittle, stringless, without fiber, of good quality, somewhat subject to anthrac-

nose. Green shell pods borne mostly above foliage, never splashed or colored, full

on outside between seeds, about 4| inches long, and usually containing 5 or 6 seeds

crowded in pod. Dry pods somewhat hard to thrash. Dry seeds medium in size and

length, roundish oval through cross section, rounded or truncate at ends, generally full

at eye, white with black area around eye and one end covering one-sixth of bean.

Contparison.—Very common fifteen years ago, but now almost gone out of cultiva-

tion. Excellent for home or market and one of the best for early planting. Except

for l)eing a lew days earlier in season, the variety is of same usefulness as Golden Wax
land differs from it principally in color of seed, and shorter, more curved pod, longer

pod point, and larger, more o])en vine.

Jlistonj.- Intnuluced in 1887 by Peter Henderson & Co. and W. .\tlee Burpee A: Co.

Ilbislraliort.f.— Cross sections of snap pods are similar to Keeney's Rustles,* Golden

Wax (PI. V, 18), differing principally in being somewhat smaller and proportionally

thicker; snap pods resemble Golden Wax (PI. VI, 2).

BtJRFEE'S KIDNEY WAX.

List<'d by 1 seedsman. Seeds tested: Burpee, 1906.

Drsrriplion.—Plant large, without runners, but generally drooping with fruil-laden

branches and spreading when fidly grown, thick stemmed, green throughout, inter-

mediate in seasons, of moderate to long liearing .'season, heavily to moderately i)ro(luc-

tive. Leaf large, mcdiumgreen, wide acro.«s leaflets, of rough surface. Flowerswliite.

Snap pods uniform in size, very long, straight , oval-flat through croi^s .section, medium
yellow in color, brittle, stringless, without fiber, of excellent quality, fairly free from

anthracnose. Point of pod long and much curved. Green shell piKis borne equally

abiive and below foliage, nt'ver splashed or appreciably colored, full on" outside

between .leeds, about inches lung, and usually containing 7 seeds very crowded in

pod. Drj' pods often hard to thra.sh. Dry seeds large-medium, proportionally long,

oval through cross section, rounded or truncate at ends, straight or incurved at eye,

white, with mottling of pansy violet and maize yellow around eye and eiid«, generally

covering one-sixth of bean.

Comparison.—Owing to incomplete trials, it seems impossible to give, at tliis time,

the real usefulness and value of this new and as yet little known or cultivated variety.

It isapparently a very valuable ac(|uisitionand ])ossibly a great improveuient over any

of its class. Its pods are straighter, more even, more han<ls<ime, and of as good <|uality

as either Wardwell's Kidney Wax or Round Pod Kidney Wax, and claimed by the

introducer to be as early as a n< I far more productive than the former, while in shape the

pods are not quite as flat but fully lus long as those of the latter.
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//js^)/'//.—Introducpfl in 190G by W. Atk'c Burpoo & Co.

llhistraiions.—Dry seeds are similar to W'ardwell's Kidney Wax (PI. II, 17), differ-

ing prineipally in being kw.s colored around eye; croHs sections of snap pod resendjle

Moliawk (PI. V, 17); snap pods ro^send)le Ilortii'ultiiral \Vax(Pl.VI, 3), differing prin-

cipally in being longer.

bithpee's white wax.

Listed by 1 seedsman. Saeds te.sted; Burpee, 1905, 1906.

Descriplion.—Plant large, of a dense, low, well-rounded habit, sometimes with heavy

drooping branches, but never with real runners, very thick stemmed, wholly green,

late, long in bearing, moderately to heavily productive. Leaf large, medium griu'n,

wide across leadets, rough at surface. Flowers white. Snap pods uniform in size,

long, straight, very flat, medium yellow, often tinged with green, very brittle, string-

less, of inappreciable fiber, of good quality, fairly free from anthracnose. Point of

pod short and curved. Green shell pods borne mostly below foliage, considerably

depressed on outside between seeds, about 5J inches long, and usually containing G seeds

fairly separated in pod. Dry pods generally easy to thrash. Dry seeds large-medium,

proportionally short, oval through cross section, well rounded at ends, straight or

rounded at eye, solid white except minute area of yellow around eye.

( 'omparison.—New and as yet little known or planted. General usefulness and

value not fully established; at least some reports state the variety to be very unre-

liable in season, productiveness, hardiness, and uniformity in size of pods, and others

that it is superior to Davis or Wardwell's Kidney Wax for either market or home use.

Its late seaison and fine quality are generally undisputed, and also its handsome

appearance and productiveness when conditions are exactly favorable for a good

growth. Similar to the old White Wax formerly listed by seedsmen, but of present

day sorts it is as much like Wardwell's Kidney Wax as any.

History.—Introduced in 1905 by W. Atlee Burpee & Co., and originated l)y N. B.

Keeney &. Son, of Leroy, N. Y.

Illustrations.—Dryseeds are shownon Plate IV, 17; snap pods resemble Wardwell's

Kidney Wax (PI. X, 3), differing principally in being straighter, thicker, wider, and

with longer ]>od point; cross sections of snap pods reseml)le Detroit Wax (PI. V, Ki),

differing priiiripally in being larger, thicker, and wider.

CHALLENGE BLACK WAX.

Listed by 4-1 seedsmen. Seeds tested: Ferry, 1900, 1902. 1904, 1905; Rogers. 1904,

1900; Gregory, 1898; Thorburn, 1897, 1901, 1902.

Description.—Plant very small, erect, somewhat thick stemmed, without runners or

spreading branches, green throughout except generally slightly purple tinged in

places on branches and flower stalks, especially at their nodes, very early, very short

in l)earing period, generally lightly productive. Leaf medium in size, medium green

in color. Flowers pink. Snap pods somewhat variable in size, of medium to short

length, generally much (lu^ed. roundish oval through cross section, medium yellow,

very brittle, stringless, without fiber, of excellent quality, somewhat subject to

anthracnose. Point of pod small-medium and either straight or slightly curxed.

Green shell pods borne mostly above foliage, never splashed or apprecialily colored

except sometimes a little purple at sutures near stem end, full between seed on outside

of pod, about 4| inches long, and usually containing 5 or 6 seeds crowded in pod. Dry
pods very hard to thrash. Dry seeds medium in size and length, roundish thi-ough

cross section, rounded or truncate at ends, straight at eye, sliver from pod occasionally

;iltached to eye, solid black in color.

Comparison.—A well-known standard variety though probably not one of the

twelve most largely grown bush sorts. Being earlier than any other wax bean and

109
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probably earlier than any of the green-podded sorts, it often becomes very useful to

market gardeners; but for home planting or for general use it not only lacks in produc-

tiveness and long bearing period but is also not nearly so reliable a cropper, so hardy,

or so large and handsome podded as Prolific Black Wax, Pencil Pod Black Wax,
and many others. In general usefidness and value, the variety is almost the same as

Valentine Wax: but in appearance of vine and pod it is most like German Black Wax,
differing principally in having much smaller pods and plants, in being much earlier

in season, and less productive and shorter in bearing period.

History.—Introduced in 1891 by D. M. Ferry & Co. and said to have originated

with Rogers Brothers, of Chaumont, X. Y., from a single plant found in a lot of beans

imported from Germany.

Ilh(stralio7is.—Snap pods and cross section are similar to Prolific Black Wa.\ ^Pl.

VII, 4. and PI. V, S, respectively), differing principally in smaller size.

CRYSTAL WAX.

Listed by 18 seedsmen. Seeds tested: Burpee. 1901: Ferry. 1900, 1902. 1904-I90G;

Rogers. 1904; Wood, 1905.

Description.—Plant large-medium, low growing, verj- spreading in habit, of many
runner-like branches lying loosely over ground, slender stemmed, green tliroughout,

late, of moderate to long bearing period, moderately productive. Leaf small, medium
green, wide across leaflets, of smooth surface. Flowers white. Snap pods somewhat
variable in size, very short, curved, round or roundish rectangular through cross sec-

tion, very deeply creasebacked. whitish or grayish green, brittle, stringy, of siiiall

fiber, of gof)d quality, fairly free from anthracnose. Point of pod small-medium,

straight or slightly curved. Green shell pods Iwrne mostly well below foliage, gener-

ally more or less tinged with purple, never distinctly splashed, of very liMise, flabby

pod walls, about 3| inches long, and usually containing 6 seeds well separated in pod.

Dry pods extremely hard to thrash. Dry seeds very small, proportionally .short,

roundish oval through cross section, generally well rounded at ends, straight at eye,

solid white.

Comparison.—Although known for a long time, this variety has always remained

one of the le.sser grown sorts. Its lack of popularity is due not only to its late s«^a.-<on,

spreading habit, and extremely small pt)ds but also to its uneven and mixed char-

acter, nearly all stocks containing pods varying in shape from round to flat and plants

verj' similar to or identical with Xavy Pea, Of little practical value to gardeners

but interesting to amateurs on account of peculiarly silverj' or grayish white pods, no

other variety except Golden Refugee having jX)ds at all like it in color. The vine

is similar in hal)it to Refugee and po<ls are somewhat the shape of Refugt-e Wax,
though much shorter. Seeds .so closely resemble Xavy Pea lliat siil)stitu(es of cheaper

8ee<l are made by un-icrupulous growers.

Synonyms.—Silver Wax, Cabbage Wax (of T. W, W<ki<1 A S<ms). Silver Itean, Ice

Bean.

History.—First listed byseetlsmen in thiscountrj'alwut 1886.

lUuslralions.—Seeds are shown on Plate IV, 3; cross section of snai) |«h1 on Plate

V, 7; snap pods are similar in shape to Yankee Winter (PI, X, 4), differing principally

in being much smaller and le.'ss rectangular through <-n>.-iS section; leaf is similar to

Snowflake(Pl. XXIII. 5),

Cl RKIE's RISTPROOP WAX.

Listed by K> ,-iiilsiiieii. Seeds tested: Currie, 1904, 1905; Kerry, 1900; keem-y,

1904, 1905; Pliilipps, I903; K.ig.rs. 1904, 1906; Sioux City, 1905; Tliorlmrn. 1900,

1902; Wood, 1903; Young and llalstead, 1904.
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Drscriplion.—Plant iiiodiuni in size, very erect, somewhat thick stemmcfl, wiilmut

runners or spreading IjHinclies, green throughout except generally slightly purplish

tinged in places on l)ranchcs and flower stalks, especially at their nodes, very early,

short in bearing period, moderately to heavily productive. Leaf of medium size,

medium green in color. Flowers pink. Snap pods very uniform in size, long, straight,

flalti.^h oval through cross section, light yellow, somewhat tough, very stringj', of

much fdier, poor to medium in quality, somewhat subject to anthracnose. Point of

pod medium in size and straight. Green shell pods borne mostly above foliage,

never splashed or appreciably colored except for slight purplish color at stem ends,

slightly depressed on outside between seeds, about G inches long, and usually con-
taining G seeds crowded in pod. Dry pods easy to thrash. Dry seeds medium in

size, proportionally long, oval through cross section, generally rounded at ends,

straight at eye, solid black in color.

Comparison.—One of the five most largely grown wax sorts and in some sections

planted to the exclusion of almost every other variety. Being early, productive,

reliable, a fine shipper, and uniformly straight and handsome podded, it Ls a standard

market gardener's sort in all parts of the country but i.s too lough and stringy for a
good home variety. Of similar usefulness to Davis Wax. differing principally in

color of seed and few days earlier season.

Synonyms.—Admiral Togo, California Black \\'ax, California Rustproof \\ax,

Currie's Black Wax. Eldorado Wax, Mill's Ru.stproof Wax.
History.—Introduced about 1885 by Currie Brothers, who write the variety came

from a single plant found near Milwaukee in a field f)f Golden Wax.
Illustrations.—Ripe seeds are shown on Plate II, 27; snap pods on Plate VIII. 1. and

cross section of snap pod on Plate V, 10.

D.WIS WAX.

Listed by loO seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900. 1904; Keenjy,
1904-190U; May, 1S97; Rogers. 1904. 1900; Thorburn, 1901. U)02.

Description.—Plant large-medium, very erect, somewhat thick stemmed, without
runners, wholly green, early, of short bearing period, moderately productive. Leaf of

medium size, medium green in color. Flowers white. Snap pods very uniform in

size, very long, straight, flat, light yellow, tough, very stringy, of much fiber, of poor to

medium quality, somewhat suljject to anthracnose. Point of pod long, slightly

curved. Green shell pods borne mostly al)ove foliage, never colored or splashed,

slightly depressed on outside between seeds, al)0Ut 7 inches long, and usually contain-

ing 6 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-medium, slen-

der, roundish through cross section, generally well rounded at ends, generally straight

at eye, solid white, except minute area of yellow around eye.

Comparison.—One of the five most largely grown wax sorts and extensively planted

in all parts of the country. Strictly a market gardener's variety and unsurpassed for

shipping and uniformity in size and shape of pods, and, except for Hodson Wax, fully

as handsome as any of the wax varieties. Especially useful because of white seeds, but
t>M) tough podded and stringy for home use. Once regarded as enormously productive

and very disease resistant, but during the last few years much complaint has been
heard of jxior crops and diseased plants, its plantings for several yeai-s having fallen off

greatly, especially in the South. Except for difference in color of seed, the vaiiety is

as much like Currie's Rustproof as any, differing principally in longer and flatter pods,

larger vine, and a few days later season ; also resembles Scarlet Flageolet Wax.
5i/no)ii/nis.—Elgin White Wonder Wax, Prolific Everbearing RustpRXif Wax. Tail's

"While Wax, Ventura Wonder Wax.
//ii-/ory.— lntroduce<l in 1895 by D. M. Ferry & Co. and Wm. Hemy Maule. Origi-

nated by Mr. Eugene Davis, of Grand Rapids, Mich.

3523—Xo. 109—07 7
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Jlhistrations.—Ripo seeds are shown on Plate IV. i;?: leaf on Plate XXIII, 8; snap

pods and cross section of same reseml.le ("urrie's Rustproof Wax (,P1. VIII, 1, and PI.

V, 10, respectively), lu'lh differing principally in larger size and tlalter shape.

DETROIT WAX.

Listed by 28 seedsmen. Seeds tested: Ferry, 1899, 1900. 1901. 1005: Thorhurn.

1901, 1902.

Description.—Plant small, very erect, somewhat thick stemmed, wholly green,

earlv. short in bearing period, lightly to moderately productive. Leaf medium in size,

medium green in color, wide across leaflets, of smooth surface. Flowers white. Snap

pods uniform in size, medium in length, straight, oval through cross section, often

tinged with green, especially in poorly grown plants, tough, stringy, of moderate liber,

of medium quality, fairly free froih anthracnose. Point of pod short-medium and

straight. Green shell jwds borne mostly above foliage, never splashed or coloR'd. full

on outside between seeds, about 5J inches long, and usually containing G seeds cn>w<le(l

in pod. Dry pods fairly easy to thrash. Dry seeds medium in size, proportionally

short, oval through cross section, rounded or truncate at ends, flat or nninded at eye,

while with mottling of bluish black and maize-yellow around eye and ends, covering

alx)ut one-fourth of liean.

Comparison.—Generally known but not extensively cultivated, at lea.st not one of

the twenty most largely planted sorts. Too stringy and tough podded for a good home

variety and too short in bearing period and too unproductive for a g(H)d all-round s<.)rt,

but a fairly gocKl market garden variety for very early crops. Because a better shipper,

a more certain crtipper, more hardy, and more disease resistant, it is superior a.s a market

gardening variety to Improved Golden Wax. Almost equal to Davis \\"ax and ("urrie's

Rustproof \\'a\ for market gardening. Jlore like Improved Golden Wax than any

other, differing principally in little larger vine, a few days later season, and flatter,

larger, stringy pods of much fiber, but resembling it in compact, well-rounded hal)it

and peculiarly smooth, widened, rather small leaflets.

I/is/ory.—IntMduc(?d alK)ut 1SS5 by I). M. Ferry & Co.

Illustrations.—Ripcseeds are shownon Plate II, G; cross sect ion of snapped nii Plate

V, 16; snap pods arc similar in shape to Improved Golden Wax i^Pl. VI, 1 .)

D()VBLE-B.\RUEL W.\X.

Listed by 1 seedsman. Seeds tested: Landreth, 1905, 190G.

Description.—Plant large-medium in size, of a compact, bushy, well-rounded habit,

without runners, rarely with drooping branches, thick stemmed, green throughout,

late-intermediate in season, long to nuKlerate in bearing period, moderately pro-

ductive. Leaf large, medium green. Flowers pinki.^h white. Snap pods fairly uni-

form in size, long-medium, fairly straight, always bn)ad through cross .section, some-

times <lecidedly double barrele<l, often sharply constricted on outside bi'tween seeds,

deep yellow in color, without greeni.sh tingeing, extremely brittle, al»iolutely string-

less, without fiber, of excellent quality, somewiiat subject to anthracnose. Point of

pod long-medium, thick, fairly regular in shape, slightly curved. Green shell ix)ds

borne mostly below foliage, d<-pre.ssed on outside l>etween seeds, alwrnl 51 inches long,

and usually containing 5 or G seeds very crowded in ])o(l. Dry pods very hard lo thrush.

Dry seeds medium in .size, pniportionally short, roundish tlirotigh cros,s section, gener-

ally well rounded at one end and larger and decidedly truncate at other, straight at

eye, di.stinct line or ridge at back, sliver fmm pod occasionally attached to eye, mAid

browni.sh ochcr in color except minute lm>wn area around eye.

f'o7)i/>nrij(oH.— Little known and iilanled. Fully e(|ual to Yosemile in (piality and

excellent for home gardening, but deci<ledly too lender, tt«) variable in shape, and too
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pour a ^liippcr fcji- inarkcl iisi>. Mu.^i liki' Maulc's Buttor Wax. fliffr-ring principally in

color of wei'd, grcatfr jJioductiveiiess, larger, gtraighter, moro uniform pods, and more

compact vinos, and therefore generally to be regarded as a much better variety.

History.—Introduced in 1901 by D. Landreth Seed Company.

IIhisirations.—Dry wed.s are shown on Plate II, 1; snap pods resemble Yosemite

Wax (PI. VIII, 2), differing principally in being almost straight and much shorter,

decidedly smaller, less double barreled, and with much shallower constrictions

between seeds; cross sections of snap pods also resemble same variety (PI. V, 21

and 22).

GERMAN BLACK WA.X Bf.SH.

Listed by 109 seedsmen. Seeds tested: Henderson, 1902: .lohn.son & Stokes, 1905;

Keeney. 190.5; Rogers. 190(i.

Description.—Plant medium in size, erect when young, generally borne down with

fruit-laden branches when fully grown, without runners, thick stemmed, green through-

out except generally slightly purplish tinged in places on branches and flower stalks,

especially at their nodes, early in season, of moderate bearing period, heavily to mod-
erately productive, somewhat subject to anthracnose. Leaf medium in size, medium
green in color. Flowers pink. Snap pods uniform in size, medium in length, gener-

ally more or less scimiter curved, round, medium yellow in color, very brittle, string-

less, without fiber, of excellent quality, somewhat subject to anthracnose. Point of

pod medium in length and either straight or .slightly curved. Green shell pods borne

equally above and below foliage, never appreciably colored, except for slight streaks of

red along sutures at stem end, full on outside between seeds, about 4| inches long, and

usually containing 6 seeds very crowded in pod . Dry pods exceedingly hard to thrash

.

Dry seeds medium in size and length, roundish through cross section, rounded or trun-

cate at ends, straight at eye, sliver from pod occasionally attached to eye, solid black

in color.

Comparison.—One of the 5 most largely grown wax-podded varieties. Excellent

for home or market. Especially useful because of high quality and general productive-

ne.ss and reliability, not however as handsome and not usually as productive and reli-

able as Pencil Pod Black Wax nor so universally liked by experienced gardeners as

Prolific Black Wax, while Golden Crown Wax is also considered superior by some
because of its solid white seeds. Host like Prolific Black Wax, differing principally

in somewhat later season, deeper yellow color, less tendency to reddish color at stem

end of pod, larger leaves, and much coarser vines.

Si/Twnyms.—Fuller's Black Wax, Fuller's Ringleader Black Wax. Griswold's Ever-

bearing Wax, Salzer's Round-Podded Wax.
History.—First grown in this country about 1865, and pnil)alily the first of the wax-

podded bush varieties.

nivslrations.—Snap pods and cross si'clion are similar tn Prolific Black Wax 'PI.

VII, 4, and PI. V, 8).

GOLDEN HEAUTV WAX.

Listed by 1 seedsman. Seeds tested: Darch & Hunter, 1902, 1904-1906.

Description.—Plant medium in size, of compact, well-rounded, bushlike habit,

without runners or spreading branches, rather thick stemmed, green throughout, late-

intermediate in season, of moderate bearing period, fairly productive. Leaf small-

medium, of a peculiarly grayish gi'een color, wide across leaflets, uimsually flat, of

remarkably smooth surface. Flowers white. Snap pods very uniform in size, short-

medium, moderately curved, oval-round through cross .section, medium yellow in

color, brittle, .stringle.ss, without fiber, of good quality, somewhat subject to anthracnose.

Point of i)od short-medium, decidedly curxcd. Green shell pods borne well above

109



98 AMERICAN VARIETIES OF GARDEN BEANS.

foliage, occasional branches remarkably high above plant, never splashed or colored,

moderately depressed on outside between seeds, about 4J inches long, and usually

containing 6 seeds crowded in pod. Dry pods sometimes hard to thrash. Dry ."seeds

small, short, roundish oval through cross section, generally well rounded at ends, gen-

erally lai-ger at one end than at other, rounded or full at eye, solid brownish ocher in

color except minute br»>wnish area around eye.

Comparison.—Little known and planted. A very handsome and excellent variety

of same general usefulness as Golden Wax and more like it than any other. AVorthy

of extended trial, as in some conditions it proves superior to Golden Wax in hanii-

ness and productiveness, and in the attractive, clear yellow color of its pods without

the green tinge so often appearing in that variety

Ilislory.—lntr<,>duced about 1890 by the John H. Pearce Seed Company, now suc-

ceeded by Darch A Hunter.

Illustrations.—Cross section of snap pod resembles Keeney's Rustless Golden Wax
(PI. V, IS), differing principally in smaller and more oval shape; snap pods resemble

Golden Wax (PI. VI, 2), differing principally in shorter, more cur\-ed, not quite as

flat pods and decidedly curved and somewhat longer pod point; leaf also resembles

Golden Wax (PI. XXIV, 2).

C.OI.DE.V CROWN W.\.\.

Listed by G seedsmen. Seeds tested: Jones. 1904, 1905; Thorbum, 1901, 1902,

Description.—Plant medium in size, erect when young, generally borne down with

fruit-laden branches when fully grown, without runnei-s, thick stemmed, wholly

green, early in seiv'^on, of moderate bearing period, fairly productive. Leaf of nunlium

size, medium green. Flowere white. Snap pods uniform in size, medium in length,

generally more or less scimiter curved, round, medium yellow, very brittle, stringless,

without fiber, of excellent quality, .somewhat subject to anthracnose. Point of pod

medium in length and straight or slightly curved. Green shell pods borne equally

above and l>elow foliage, never colored or splashed, full on outside between seeds,

aliout 41 inches long, and usually containing 6 seeds very crowded in pod. Dry
pods hard to thra.sh. Dry seeds niediuiu in size, somewhat slender, roundish Ilirough

cross section, truncate or rounded at ends, almost straight at eye, sliver from pod

occasionally attached to eye, solid white, except minute area of yellow arountl eye.

Comparison.—Little known and planted, but on account of perfectly while seetls

and abst)lute freedom from fiber and string, it makes an excellent sort for home or

market, no other variety except Jones's Stringless Wax possessing alt of these qualities,

lis drj-.^eeds are readily salable for baking beans; its snap pods are slraighter an<l more

Land.s<mie than (iernian Black Wax and Jones's Stringless but nut equal in these

respects to those of Maule's Xanii'less Wax of 1906 and Round Pod Kidney Wax. Next

to Jones's .Stringles-f Wax, it is perhajjs as much like German Black Wax as any, dif-

fering principally in color of seed and slraighter, better filled jhhIs.

Ilistory.— Introduced in 1899 by ihe originator, .\, X. Jones, of Lemy, N, Y., and

fail! to be a cro.-v-i bc'tweeii Voseniile Wax and Ivorj' Pod Wax,
Illustrations.— Dry seeds are ,shown on Plate IV, 12; snap jmds and cross seel ions of

same are simitar to Prolific Htack Wax, (Pt, VII, 4, and Pt, V. .S, ripped iv<'ly'). differ-

ing ]irincipatly in greater size and straightness, and lighter yellow color of pods.

(lOLDKN-KVKI) W.\X.

Listed by ti7 .seedsmen. .Seeds tested: Ruckbee, 1897; tiurper, )'.H»L 190.^; t'"err>

,

1899, 1900; Keeney, lOOG; Rawson, 1897; Rogers. 1904, lOOfi; Ttiorburn, 1901, 1902:

\V.»k1, 1897.

Description.— Plant medium in size, very erect, eoraewtiat lliick stemmed, without

runners, wtiolty green, early, stiort in bearing period, moderately productive. Leaf
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mcfiiuni in size, lijrlit crccn in ciilnr. Flowers whito. Snap pofls verj' uniform in size,

long to medium, slightly cun-ed, flat, light yellow, generally more or less greenish

tinged, ocra.sionally almost solid light green, tough, very stringy, of much filler, poor

to medium in quality, fairly free from anthracnose. Point of pod long and cither

straight or slightly cur\'ed. Green shell pods home equally above and below foliage,

never colored or sjjlashed, .slightly depressed between seeds, about 5J inches long,

and usually containing 6 seeds fairly clo.se in pod. Dry pods easy to thrash. Dry
seeds medium in size, proportionally long, oval through cross section, rounded or trun-

cate at ends, generally straight at eye, solid white in color except small area of brown-

ish ocher around eye.

Comparison.—Well known but not one of the twenty most largely grown varieties of

the country. Decidedly too stringy and tough podded for home use, and often

unsuited for market because of green-tinged pods. As described under Allan's Imperial

Wax, this variety is not as well suited for market as some others; but of the two varie-

ties Allen's Imperial Wax is bj- far the better, being much more productive, larger

podded, more vigorous in growth, and having differently colored seed.

Synonyms.—Bolgiano's Sunshine Bush Wax, Sunshine Bush Wax.
nislory.—Introduced in 1889 bjf the late Aaron Low, of Essex, Mass., and originated

by a Mr. Bartlett of Oshawa, Ontario, Canada.

III)islralion.$.—Ripe seeds are shown on Plato III, 1; snap pods resemble Allan's

Imperial Wax (PI. VI, 4), differing principally in smaller size; cross sections of snap

pods resemble Detroit Wax (PI. V, 16), differing principally in flatter shape.

GOLDEN WAX.

Listed by 81 seedsmen, besides 90 listing Improved Golden Wax and 26 listing Rust-

proof Golden Wax. Seeds tested: Buckbee, 1897; Burpee, 1897; Henderson, 1901;

Farquhar, 1901: Keeney, 1906; McC'lure, 1903; Rogers, 1904, 1906; Schlegel & Fottler,

1901.

Description.—Plant small, very erect, somewhat thick stemmed, without runners,

wholly green, very early, short in bearing period, lightly to moderately productive.

Leaf metlium in size, medium green in color, wide across leaflets, of smooth surface.

Flowers white. Snap pods uniform in size, medium in length, straight, oval through

cross section, deep yellow in color, often tinged with green, especially in poorly grown

plants, somewhat brittle, stringless. of slight fiber, of good quality, somewhat subject

to anthracnose. Point of pod short and straight or slightly curved. Green shell pods

borne mostly alx)ve foliage, never splashed or colored, full on outside between seeds,

about 5 inches long, and usually containing 5 or 6 seeds crowded in pod. Dry pods

easy to thrash. Dry seeds medium in size and length, roundish oval through cross sec-

I ion, rounded or truncate at ends, flat or rounded at eye, white in color with mottling

of dark violet and maize yellow aroimd eye generally covering alxjut one-half of bean.

Comparison.—A standard wax bean in all sections of the country, the plantings of

the variety, together with those of Improved Golden Wax. lieing larger than those of

any other single wax variety. .V few days earlier than Improved Golden Wax. but

according to Department reports not more subject to rust and anthracnose as s<:inietime3

claimed. Both varieties stand alioiit erjual as the best all-round and most reliable of

the extra early wax sorts, both are suitable for either home or market, of nearly as good

quality as the very best, generally fair shippers, and except for the greenish tinge,

which sometimes appears inider certain growing conditions, Ijoth are of handsome

appearance, but for general crojis both varieties are too short in season and much less

productive than Keeney 's Rustless Golden Wax or Pencil Pod Black Wax. Golden

Wax differs from Improved Golden Wax principally in longer, narrower pods, smaller

vine, and larger, lighter, mottled area around eye of dry seed.
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Synonyms.—Ferry's Goklon Wax. IsbclVs Golden Butter, York State Wax.
Jlistory.—Introduced in ISTG by D. M. Ferrj- & Co. as Ferrj'"s Golden Wax. Prob-

ably the same as the variety known about 1874 as York Dwarf Wax.

Illustrations.—Snap pods are shown on Plate VI. 2; a leaf is illustrated on Plate

XXIV, 2; cross section of snap pod is similar to Keency's Rustless Golden Wax (PI. V,

IS), differing principally in smaller and more nearly oval shape.

henperson"s m.arket w.\x.

Li.sted by 1 seedsman. Seeds tested: Henderson. 1902, 1004. 190.5.

Dtscription.—Plant large-medium, generally erect or occasionally spreading, some-

what tliick stemmed, without runners, wholly green, early-intermediate in season, of

moderate bearing period, heavily productive. Leaf of medium size, medium green.

Flowers pinkish white. Snap pods uniform in size, long-medium, sliglitly cin'\"ed,

oval through cross section, medium yellow, somewliat brittle, very sliglitly stringy,

of inappreciable fiber, medium in quality, fairly free from antliracnose. Point of

pod medium in length and straight or slightly curved. Green shell pods borne equally

al)ove and below foliage, never colored or splashed, full on outside between seeds,

about inches long, and usually containing G or 7 seeds crowded in pod. Dry pods

fairly ea.sy to thrash. Dry seeds medium in size, proportionally short, roundish oval

through cross section, truncate or rounded at ends, straiglit at eye, solid straw yellow

in color, sometimes shading to copper yellow, always with minute brownish area

around eye.

Comparison.—This little knowii and planted variety is an excellent all-round sort

of same general tisefulne.ss and value as Wardwells Kidney Wax. Its pods are slightly

flatter, and distinctly straighler and longer in point than that variety, and thoitgh not

so free from fiber, its plants are fully as productive and hardy, and possibly more cer-

tain croppers. Pods are less tough and stringy than Horticulliual Wax. but similar

in shape.

History.—Introduced in 1902 by Peter Henderson tt Co., who write the seed came
from Genesee Coimty, X. Y.

Illustrations.—Dry seeds are shown on Plate II, 9; snap pods are similar to Horti-

cultural Wax (PI, YI. 3). differing principally in slightly more curved, narrower,

and longer shape; cross sections of snap pods resemble Detroit Wax (PI. V, 10).

IIOO.SON w.\x.

Listed by 8 seedsmen. Seeds tested: Harvey, 1902; Keeney. 190fl: Young i^

Ilalslead. r904, 1905.

Description.— Plant very large. withoiU decided runners but with many onl-

strelche<l l)rdnclies lying loosely over the ground, thick-stemmecl. wholly green, very

late, long in bearing season, very heavily jjroductive. Leaf of medium size, of very

narrow and pointe<l leaflets, mi'dium green. Flowers light pink. Snap i)ods uniform

in size, very long, almost straight, flat, medium yellow, very tough, very .xlringy,

of nuii'h fiber, poor to medium in (jualily, unusually free fiiim aiilhracnose. Point

of pod long and .straight or slightly I'urved. Green .-ilu'll poils borne moslly below

foliage, never colored nor spla,-^lied, moderately depres.sed on outside belweeil seeds,

about 7i inches long, and usually containing (i to .S see(ls cmwded in pod. Dry pods

easy to thr.ish. Dry seeds large-medium, ."lender, rouiulish oval through cross ."ec-

lion. generally well rounded at ends, slightly incurvi'd at eye, purplish red fri-ely

xplashed with ]>ale buff.

Companson.— 'Si'v: and as yet little known or cultivated but meeting with great

favor in ninny H<>ctions of the country, especially in the South, where it has uniforndy
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proved to be the l)est and most reliable late wax sort for market gardeners, far surpass-

ing all others in productiveness, hardiness, and large, handsome pods. In the extreme

North its season is too late for the variety to be generally grown, while for home use

its pods are decidedly ton tough, even tougher, if anything, than Davis Wax. Ex-

cept for color, its poils are same as Hodson (ireen Pod. Of the wax sorts its pods are

most like Davis Wax, differing principally in tiieir larger size and the mottled color

'if the seeds which resemble those of Red Valentine, l)ut larger and longer.

History.—Introduced in 1002 by Harvey Seed Company, who state the variety

I ame from a customer in whose pos.sea?ion it had been for a number of years.

lUii.itratinhn.—Dry seeds are shown on Plate I, 19; snap pods and cross section of

fiHiAC resemble in shape those of Currie's Rustproof (PI. VIII, 1, and PI. V, 10, respec-

tively), both differing principally in much larger size and flatter shape.

horticulturjVL wax.

Listed l)y 2 scedsnien. Seeds tested: Keeney, 1906; Raw.«on, 190.3, 190.5.

Description.—Plant large-medium in size, fairly erect, somewhat thick stemmed,

without runners, green throughout, early-intermediate in season, of moderate bearing

period, fairly lo heavily productive. Leaf medium in size, medium green in color.

Flowers pinkish white. Snap pods uniform in size, long-medium, straight, flattish

oval through cross section, rich yellow, tough, stringy, of much fiber, poor to medium
in quality, unusually free from anthracnose. Point of pod long and slightly curv-ed

or straight. Green shell pods borne equally above and below foliage, never colored

or splashed, full on outside between seeds, about 5| inches long, and usually con-

taining 6 or 7 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-

medium, proportionally .short, oval through cross section, truncate or rounded at ends,

straight at eye. jiurplish red, freely streaked with pale buff.

Comparison.— .\ltho\igh little known or planted, this is a much better variety for

most purposes than similar sorts, such as Allan's Imperial Wax, Golden-Eyed Wax, and
Detroit Wax. It surpas.ses all of these in uniformly handsome appearance, reliability,

and productiveness, and, next to .Mian's Imperial Wax, is the largest in size of pods.

Strictly a market gardeners' bean, for which purpose it competes with Currie's Rust-

proof and Davis Wax. but pods are too tough for home use. Most like Allan's Im-
perial Wax. differing principally in color of seed and smaller, straighter, narrower

pods, which are very similar to those of Henderson's Market Wax, while the seed is

of almost same color as Red Valentine, but shorter and rounder in shape.

Uistory.—Introduced in 1890 by W. W. Rawson & Co., who state it is a cross between
(iolden Wax and Dwarf Horticultural.

IlliiMration.1.—Dry seeds are shown on Plate I, 16: snap pods on Plate VI, 3;

cross sections of snaj) jmhIs arc similar to Detroit Wax (PI. V. 16i.

IMPROVED OOLDEX W.\X.

Listed by 90 seedsmen, besides 81 listing Golden Wax, and 23 listing Rustproof

Golden Wax. Seeds tested: Rogers, 1904, 1906: Thorburn, 1901, 1902.

Description.—Plant small, very erect, somewhat tliick stemmed, without rimners,

wholly green, very early, short in bearing period, lightly to moderately productive.

Leaf medium in size, medium green in color, wide across leaflets, smooth at surface.

Flowers wliite. Snap pods uniform in size, medium in length, straight, oval through

cross sect ion, deep yellow in color, often tinged with green, especially in poorly grown
))lanls. somewhat brittle, .stringless. of little fiber, of good quality, somewhat subject

to anthracnose. Point of pod short and straight. Green shell pods borne mostly

above foliage, never splashed or colored, full between seeds on outside of poil, about

10!t
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45 inchfs long, and usually conlaining 5 or seeds crowded in pt>d. Dry pods easy

to thrash. Dry seeds medium in size, proportionally short, roundisli oval llirough

cross section, generally rounded at ends, slightly larger at one end than at other,

rounded or full at eye, white with mottling of pansy violet antl niai/.e yillon- around

eye and ends, covering about one-fourth of seed.

Comparison.—General us -fulness and value same as described for Golden Wax
and, although exchanges of varieties can be made without objection, the two stocks

should never be mixed if an even and satisfactory growth is to be obtained. After

Golden Wax this variety is most like Detroit Wax. differing jjrincipa^ly in being

stringlcss, without fiber, less flat podded, and earlier in season.

Synonyms.—Golden Jersey Wax, Green's Golden German Wax, Greni'll's Improved
Golden Wax, Grenell's Rustproof Wax, New York Golden Wax, RustpriK>f Golden
A\"ax.

Ilhtory.—Introduced about 1884. Originated by W. H. Grenell, of Pierrepont

Manor, X. Y.

Illnstralions.—Ripe seeds are shown on Plate II, 5; snap pods tin Plate VI, 1;

cross section of snap pods are similar to Keeney's Rustless Golden Wax (PI. V,

ISi, differing principally in smaller size and more oval .sliape.

Jones's stri.vcles.s wax.

Listed by 38 seedsmen. Seeds testetl: Breck, 1905: Ferry, 190:i: Jones, 1903, liK)4;

Thorl)urn.'l901, 1902.

iJi.iniplion.—Plant medium in size,' erect when young, generally borne down with

fruit-laden branches when fully mature, without runners, thick stemmed, wholly

green, early in season, moderate in bearing period, fairly productive. Leaf of medium
size, medium green in color. Flowers wliite. Snap pods of uniform size, medium
in lengtli, generally more or less sciniiter curved, round, mediuiu yellow, very brittle,

stringless, without fiber, of excellent quality, somewhat subject to anthracnwe.

Point of pod medium in lengtli and either straight or slightly curved. Green shell

pods l)orne efiually above and below foliage, never colored or splashed, full on

outside betwei'U seeds, about 4§ inches long, and usually containing 5 or G seeds very

crowded in pod. Dry pods hard to thrash. Dry seeds medium in size, somewhat

slender, roundish through cro.ss section, truncate or rounded at ends, almost straight

at eye, sliver from pod occasionally attached to eye, solid white, except minute area

of yellow around eye.

Comparison.—Little known or cultivated. Of same general usefulness ami value

as Jones's Stringless Wax and sometimes hardly distinguishable from it, but careful

tests have shown that Golden Crown is straighter and larger podded, somewliat more

productive, more even and pure, and generally the betler variety of the two. Also

similar to German Black Wax. <liffering principally in seed and lighter yellow pods

which have no tendency toward reddish tingeing at stem end of green .shell |)ods.

Synonyms.—Hammond's Lu.scious Siringle.sa Wax, Imperial Wliite-Seeded Wax.

History.—Inlroduced in 1898 by several American seeilsinen. Originateil by .\. .\.

.Tones, of Lemy, N. Y., who stales the variety was obtained by cro.ssing Vo.semile

Wax with a white seedling of Ivory Pod Wax.

Ulitslrations.—Dry si-eds are viTy similar to lliose of (iohh'ii Ciiiwn Wax (PI. IV,

Vl\. differing principally in being .smaller than illuslralions; ,sfiap pods and cross

wclion of sinne are similar to Prolific Black Wax (PI. VII, I. :iihl IM. V, S, n'spee-

tivily).

KKK.N'EV'h KUSTLE88 fiOLDEN WAX.

Listed by H5 seedsmen. Seeds tested: Burpe.^, I!H)I: Ferry, 19(K»; Ki'eniy, 1901

BKHi; Livingston, 1905; Thorburii, l!K)l, 1902.
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DescripUon. —Phmtlargo, very spreading, with many long, drooping, almost runner-
like branches lying loosely over ground, slender stemmed, green throughout, inter-

mediate in season, very long in bearing period, heavily productive. Leaf small,

grayish green in color, very smooth, generally short in length of petiole. Flowers
white. Snap pods somewhat variable in size, medium in length, straight, oval-flat

through cross section, medium yellow, very brittle, stringless. of inappreciable fiber,

of good quality, unusually free from anthracnosc. Point of pod short-medium, and
cither straight or slightly curved. Green shell pods generally borne well below
foliage, never colored or splashe<l, full on outside between seeds, about o-J inches
long, and usually containing 5 or G seeds crowded in pod. Dry pods easy to thrash.

Dry seeds medium in size and length, roundish oval through cross section, rounded
or truncate at ends, flat or rounded at eye, white in cofor, with mottling of dark
violet and maize yellow around eye generally covering about one-half of bean.

Comparison.—Generally known among seedsmen but not extensively cultivated by
gardeners. Although bearing uniformly handsome pods, and being more disease

resistant, hardier, and more productive than any other wax bean of good cpiality, this

variety has failed to become popular only because of its runner-like habit. In the

young plants this peculiarity is almost as pronounced as in pole beans, but it ceases to

develop after the plant sets pods and never becomes a serious obstacle to cultivation,

while pods are fully as free from dirt and as well removed from the wet ground as most
of tlie more erect sorts. Habit of vines similar to Refugee, and pi.ds resemble Golden
Wax more than any other, differing principally in being larger and wider. Seeds
similar to Golden Wax, differing principally in larger size and flatter shape. Leaves
quite different from other varieties and characterized by peculiarly smooth surface,

grayish green color, and small size.

//fs/o/!/.^Introduced in 1895 by several .Vmerican seedsmen. Originated by N. B.

Keeney & Son, of Leroy, N. Y., by whom it is described as a sport from Golden Wax.
Illustrations.—Cross section of a snap pod is shown on Plate V, 18; leaf on Plate

XXIII, 1; snap pods resemble Golden Wax (PI. VI, 2).

i,Kor.\i!i) \v.\x.

Listed by (5 seedsmen. Seeds tested: Leonard, 1005, 190(5.

Description.—Plant large-medium, very bushy and dense when young, generally

burdened with fruit-laden branches and spreading when fully grown, very thick

stemmed, green throughout, late-intermediate in season, of moderate to long bearing

period, heavily to moderately productive. Leaf large, very dark green, of rough

surface. Flowers light pink. Snap pods uniform in size, long-medium, moderately

curved, flat, becoming roundish at green shell stage, light yellow in color, brittle,

stringless, of inappreciable fiber, of good quality, fairly free from anthracnose. Point

of pod short and slightly curved. Green shell pods borne mostly below foliage, never

splaslied or appreciably colored, full on outside lietween seeds, about 5i inches long,

and usually containing 5 or (J .seeds crowded in pod. Dry pods sometimes hard to

thrash. Dry seeds large-medium, proportionally .short, roundish oval through cross

section, well rounded at ends, generally larger at one end than at other, rounded or full

at eye, violet or bluish black in color except small area of white along back and one
end.

Comparison.—Little known or planted. As Department trials of this variety were
incomplete it is not possible to give its general usefulness and value at this time, only

to state that it appears to be of same class as Burpee's White Wax and more like that

variety than any other. In shape of pod it resembles a large, wide, immensely thick.

Golden Wax.
7/i's(on/.- Intniduced in 19(1.5 by S. I''. Leonard, who writes the seed came from a.

customer in Indiana.
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Illustrations.—Seeds are shown on Plale II. 7; cros.-: sections of snap pods rei'enible

KeeneyV Rustless Golden Wax (PI. V. IS), differing principally in larsjer size; snap

pods resemble Golden Wax (PI. VI, 2 1. differing principally in being more curved

and much larger in thickness and width.

Livingston's ii.\rdy wax.

Listed by 1 seedsman. Seeds tested: Livingston. 1900.

Description.—Plant large, without runners, but generally drooping with fruit-laden

branches and spreading when fully grown, thick stemmed, green throughout, inter-

mediate in season, of moderate to long bearing period, heavily to moderately produc-

tive. Leaf large, medium green, wide across leaflets, and of rough surface. I'lowers

light pink. Snap pods somewhat variable in size, very long, generally decidedly

scimitor curved, round, deeply creasebackod. medium yellow, extremely brittle,

absolutely stringless. wholly without fiber, of excellent quality, fairly free from

anthracnose. Point of pod long, very curved, often irregidar in shape. Green shell

pod.s borne equally above and below foliage, never splashed or appreciably colored,

full on outside between seeds, about C inches long, and usually coittaining 7 seeds very

crowded in pod. Dry pods very hard to thrash. Dry seeds large-mediiun in size,

proportionally long, roundish through cross section, truncate or rounded at ends,

straight at eye, sliver from pod occasionally attached to eye, chocolate brown freely

mottled and spla.shed with maize yellow.

Comparison.—New and a.< yet little known or cultivated. Same usefulness and
value as Pencil Pod Black Wax and Round Pod Kidney Wax. differing from them in

no important particular except color if seed.

Ilislonj.—Introduced in lOOd by Livingston Seed Company, and originated by
N. B. Keeney A: Son, of Leroy, N. Y.

Ilhfstralions.—Dry seeds are about the shape of Round Pod Kidney Wax (PI. Ill,

9); cross section of snap pods resemble Prolilic Black Wax (PI. V, 8), differing princi-

pally in much larger size; snap jxids are about same in .-ihape and size as Pencil Pod
Black Wax (PI. VIII. 3).

maule's lumcn wax.

Listed by G seedsmen. Seeds tested: Keeney, 190-1.

Description.—Plant medium in size, somewhat spreading, generally with long,

heavy, drooping branches, without real runners, thick stemmed, green throughout,

late-intermediate in sea.>ion, moderate in bearing period, lightly to moderately pro-

ductive. Leaf large, medium green. Flowers white. Snap pods somewhat variable

in size, medium in length, generally decidedly scimiter curved, alway.s broad, decid-

edly <lijublc barreled thnmgh cro.'vs section, .sharply constricted on outside between

seeds, appearing as if <lrawn tight by a thread and separated in .sections, deep yellow

in color, extremely brittle, absolutely stringless, without liber, of excellent i|uality,

somewhat .subject to anthracnose. Point of pod short, very thick, generally irregular

in shape, slightly curved. Green shell pods borne mostly below foliage, depressed

on outside between seeds, about 5 inches liuig, and usually containing 5 seeds very

crowded in pod. Dry pods very hard to thra.sh. Dry seeds medium in size, propor-

tionally short, roundish through cross ,-<cctioii, generally well rounded at ends, straight

at eye, white, except small molilcd area of [lansy violi'l and maize yelli>w around

eye.

Vom iiari.mn

.

— Lilllc known or planted. Decidedly loo tender for shipping and too

variable in shape ami size of pods to make a gcHxl api)earanci' on the market, but excel-

lent for home use or where tendernesf, fleshiness, and the best quality are the ilesirable

10!)
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poinUi. Rcisembles Double Barivl Wax, liut much superior to it in length, .«lrai;^ht-

ness, uniformity of pods, and in hardincs and productiveness of plant, differing also

in color of seed, in less perfect jjod point, and deeper depressions between seeds.

After this variety it most resembles Yosonite Wax.
//isiory.—Introduced in 1S89 by Wm. Heniy Maule, who statas the variety oiigi-

nated wilh N. B. Keeney & Son, of Leroy, N. Y.

Illuxtrulions.—Dry seeds are shown on Plate II, 18; cross section of .snap pod on
Plate V, 2); while snap jwds resemble Yoscinite Wax iPl. VIII. 2r, 4iffeiiii<r prin-

cipally in seed and smaller size of pods.

M.\ule's n.\mei,ess wkx ok lllDli.

Listed by 1 seedsman. Seefls tested: Rogere, 1905.

Deiariplion.—Plant large-medium, very erect when young, generally spreading and
drooping with fruil-laden branches when old, without runners, wholly green, earlv,

of moderate to long bearing period, heavily to moderately productive. Leaf large,

medium green. Flowers white. Snap pods very uniform in size, long to medium,
very straight, round, medium yellow, extremely Vjriltle, absolutely stringless, without

fiber, of excellent quality, fairly free from anthracnose. Point of pod long and straight.

Green shell pods borne equally above and below foliage, never colored or sp!a.shed,

full on outside between seeds, about H inches long, and usually containing fi .seeds

crowdeil in pod. Dry pods hard to thrash. Dry seeds medium in size and length,

roundish through cro.'ss section, truncate or rounded at ends, generally straight at eye,

white in color, with golden bronze around eye covering about one-sixth of seed.

Comparison.—New and as yet little known or planted. Evidently one of the best

of the newer sorts and po.ssibly the most handsome and best general-purpose wax-
podded Ijean; at least in Department trials, its pods were .straighter, more uniform in

color and size, and more handsome than any other wax sort and fully as productive,

early, and hardy as German Black Wax and Round Pod Kidney Wax. Excellent for

either home or market. More like tJcrman Black Wax than any other, differing prin-

cipally in color of seed and longer, straighter, better filled pods.

History.— Introduced in ]90G by Wm. Henry Maule and originated by Rogers
Brothers, of Chaumont, N. Y.

lUuslraiiona.—Dry seeds are similar to .Mian's Imperial Wax (PI. Ill, 3), differing

principally in being smaller and round instead of flat; snap pods and cross section of

same are similar to Prolific Black Wax (PI. VII, 4, and PI. V. 8, respectively), differing

primipally in larger size, and very straight pod and pod point.

MONAIiCH w.\.x.

Listed by 1 seedsman. Seeds tested: Darch & Hunter, 1904, 1906.

Ducriplion.—Plant medium in size, erect, without runners or spreading branches,

somewhat thick stemmed, wholly green, late-intermediate in sea.son, of moderate bear-

ing period, moderately productive. Leaf medium in size, medium green in color.

Flowers white. Snap pods uniform in size, long-medium, straight, round, depressed

on outside between seeds, raerlium yellow, brittle, stringless, without fiber, of good

quality, somewhat subject to anthracnose. Point of pod short-medium, straight, and
thick. Green shell pods borne equally ab(<ve and below foliage, never splashed or

colored, very deeply depressed on out.side between seeds, about bi inches long, and
usually containing 5 or G seeds crowded in pod. Drj' pods generally easy to thrash.

Dry seeds large-medium, medium in length, flallish oval through cross section, well

Munded at ends, straight at eye, solid white except small narrow strip of pansy violet

at eve.
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Companson.—Little known or planted. A.s trials of this variety have not been

complete, it is not possible at this time to give its general asefulnes.<^ and value, only to

state that it appears to be of same class as German Black Wax, differing principally

in color of seeds, in much later season, and with pods very deeply and peculiarly

depressed on outside between seeds.

History.—Introduced by Darch' & Hunter in 1902.

niuslralions.—Dry seeds are shown on Plate II, 19; cvt)}!.'; .sect ions of snap pods re-

semble Prolific Black Wax (PI. V, 8i, differing principally in larger size; snap pods

also resemble Prolific Black Wax (PI. VII, 41, differing principally in being much
larger through cross section, straight in shape, of much shorter, thicker pod point, and

more depressed between seeds; green shell pods, however, are very different from

above variety or any other here illusfrated, the characteristic deep depressions bc>-

tween see<ls liciug at thi.s stage even more marked than in Hound Yellow Six Weeks.

PENCIL POD BL.\CK WAX.

Listed by 4fi seedsmen. Seeds tested: Burpee, 1002; Keeney, lilOI-l'KHi; Tlior-

burn. 1901, 1902.

Description.—Plant large, without runners, generally drooping with fruit-laden

branches anil spreading when fully grown, thick stemmed, green throughout t'xcei-i

generally slightly purplish tinged in places on branches and flower stalk, especially ai

their node.'^: interme<liate in season, of long to moderate bearing period, heavily t"

moderately productixe. Leaf large, medium green, wide across leaflets, and of rougli

surface. Flowers pink. Snap pods somewhat variable in size, very long, frc(|ucntly

decidedly scimiter curved, round, deeply creasebackcd, medium yellow, extremely

brittle, ab.^olutely slringless, ab.solutely without fiber, of excellent (piality, fairly free

from anthracnose. Point of potl long, very curved, often irregular in .shape, (irecii

shell pods borne ecpially above and below foliage, never splashed or apjireciably

colore<l, full on outside between ."ceds, about 6 inches long, and usually containing

7 seeds very crowded in pod. Dry pods very hard to thn\sh. Dry seeds lai^e-mediuni

in size, proportionally limg, roundish through cross section, truncate or rounded ai

ends, straight al eye. .«liver from pod occasionally attached lo eye. solid black in color.

Comparison.—Extensively planted but perhaps not included among the twenty

mo.«t largely grown bush varieties. Chiefly on account of its product ivene.-^s, liigli

quality, and extremely long, hand.^ome pods, this variety has been chv^-^cd by .-iome

as not only the best wax variety for home use, but also the be.^t all-round wax bean

and an excellent sort for market gardening. .\11 of these claims are probably true

for some locations and the variety is undoubtedly one of the best wax beans for honi'

use and for market gardening whore the highest quality is desired, but as reganU

uniformity in size and shape of pods, straightness. and general attra<'tivene.ss, th'

variety is generally surpa.s.-<eil by Maide's Namoh'ss Wax of HMMi. while Keenoy-
Ruslle.-is (iolden Wax and rtoUleii Crown Wax both surpa.ss it in other <|ualities. Fiii

shipping and general market gnnlcning this variety is not, however, nearly so desir

able a.s some of the more uniformly shaped, hardier, tougher-podded, more prodni-

tive sorts, .•such as Hodson Wax and Bi.smarck Black Wax. In appearance and genend
u.sefulnc.«s and value, this variety is about tin- same as Round Pod Kidney Wax.
.\fter this variety it is perhaps next most like German Black Wax, differing princi-

pally in <lecidedly longer, siraighter pods, later soa.son, greater productiveness, and

nmch larger vine.

Synonyms.—Golden Scimiter Wax, Salz.er's tiiani Slringless Wax.

Confusinij name.— Livingslim's Yellow Pencil Pod Wax, a very different type of

bean.

//iVon/.— Introduce.1 In I!KI0 by John.son A Stokes. Originated by N. H. Keeney

ct Son, .if Lerov. N. V.
'
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llliislnitions. Dry fffd.s ari' shown on ]Malo II, 2'); snap pods on PlaK- VIII, :i;

while cross sections of snap pods are similar t(] liurpee's Stringless Tireen Pod
(PI. V, 13).

riidi.iKif 1)1, .\rK \v.\.\.

Li.stod by 72 seedsmen. Seeds tested : Keeney, 1901; Thorbnrn, 1001, 1902.

Drscriplion.—Plant medium in size, generally more or le.ss spreading, sometimes

with long outstretched branches, never with real runners, slender stemmed, green

throughout, except generally purplish tinged in places on branches and flower stalks,

especially at nodes, early-intermediate in season, long to moderate in bearing period,

heavily to moderately productive. Leaf small, medium green, smooth at surface.

Flowers pink. Sna|) pods uniform in size, medium short, generally more or less

scimiter curved, round, medium yellow in color, very brittle, stringless. without

fiber, of excellent quality, somewhat subject to anthracnose. Point of pod medium
in length and slightly curved. Green shell pods borne mostly below foliage, never

colored except streaked with red along sutures at stem end, full on outside between

seeds, about 4J inches long, and usually containing (\ or 7 seeds very crowded in

pod. Dry pods very hard to thrash. Dry seeds medium in size and length, rfumdish

through cross section, rounded or truncate at ends, straight at eye, sliver from pod

occasionally attached to eye, .solid black in color.

Comparison.—One of the most largely grown wax-podded varieties. Excellent

for either home or market and generally regarded by bean experts as more productive,

hardier, more reliable, and generally superior to German Black Wax. with which

variety it is often confounded, the two stocks being often interchanged and sold one

for the other. Next to German Black Wax the variety is most like Golden Crown
Wax. differing principally in color of seed, more .slender, lighter yellow- pods, and
often in being reddish near stem end when fully grown.

Synonyms.—C'ylinder Black Wax, Proliiic German Black Wax. Improved Black

Wax.
Tlislory.—Introduced in 1S8S by several American seedsmen as Prolific German

Black Wax. Variety originated from several plants selected by C. N. Keeney and

W. W. Tracy, sr., in a field of fierman Black Wax in Genesee County, N. Y.

Illustrations.—Snap pods and a cross section of same are .shown on Plate VII, 4, and
Plate V, 8, respectively.

PURPLE FLAGEOLET WAX.

Listed by 3 seed.smen. Seeds tested: Keeney, 1903, 1905, 1906.

Description.—Plant large-medium, very erect, thick stemmed, without runners,

green throughout except generally .slightly purplish tinged in places on branches

and flower stalks, especially at their nodes, intermediate in season, of moderate bear-

ing period, moderately productive. Leaf of medium size, medium green in color.

I'lowers pink. Snap pods uniform in size, very long, curved, flat, deep yellow, often

green tinged, tough, very .stringy, of much liber, of poor to mediiun qualily. .some-

what subject to anthracnose. Point of pod long and either straight or slightly cur\-ed.

Green shell pods borne mostly above foliage, never splashed or appreciably colored,

slightly depressed on outside between seeds, about 7^ inches long, and usually con-

taining 7 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-medium,

long, oval through cross section, rounded or truncate at ends, generally straight at

eye, blacki.sh purple, often tinged with brown.

Coviparison.—Well known but not extensively planted. Same usefulness and
value as described for Scarlet Flageolet Wax. and except for difference in color of

seed same also in appearance of pod and plaiU,

Synonyms.—Perfection Wax, Violet Flageolet Wax.
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History.—Type was first introduced in 1887 tiv \V. Atloe Rurpee .X: Co. as Tiurpee"s

Perfection Wax and later kiu>wn also as Violet Flageolet Wax and Purple Flageolet

Wax. Derived from the German variety listed about 1885 as Flageolet Wax.

Jlhistnilions.—Snap pods may be described by reference to Currie's Rustproof

Wax (PI. VIII, 1), the chief difference being that pods are very much larger,

flatter, and more curved than shown in illustrations of that variety, while surface

is nearly as rough as that of Canadian Wonder ^Pl. X, 2); cross sections of snap pods arc-

similar to Detroit Wax (PI. V, IG).

KEFUGEE W.\X.

Listed by (>7 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900, 1903-1905; Hen-

derson, 1901; Keeney, 1904, 1906; Rice, 1905, 190(i; Rogers, 1904; Sioux. 1906; Thor-

biirn, 1P0().

Description o/ striiigles.'! type.—Plant lai^e-niedinm. very spreading in habit, with

many runner-like branches falling loosely over ground, slender stemmed, wholly

green, intermediate-late in season, long in bearing period, heavily productive. Leaf

small, light grayish green in color, very narrow across leaflets, and of very smooth

surface. Flowers pink. Snap pods uniform in size, of medium length, slightly

curved, round, light yellow in color, brittle, stringless, without fdier, of good quality,

slightly subject to anthracnose. Point of pod mediiun in size, very much curved,

almost hooklike in shu))e. (ireen shell pods bortie mostly below foliage, generally

sparingly spla.shed with faint purple, full on outside between seeds, about 4^ inches

long, and usually containing 5 seeds crowded in pod. Dry pods somewhat hard to

thrash. Dry seeds medium in size, slender, roundish through cross section, trun-

cate or rounded at ends, straight at eye, liluish black, fairly splashed with pale buff.

Description of alnwiij type.—Same as above, except more heavily jtroductive, mod-

erately curved pod point, stringy, of inappreciable fiber, with grcin shell pods gen-

erally 5 inches long and usually containing 5 or G seeds.

Comparison of strimjless type.—Well known and largely cull i valid, but not one of

the twelve most largely grown sorts. A good all-round variety suitable for home or

market, succeeding well in all sections, though apparently doing better at (he

North than at the South. Considerably later than most wax .sorts anil excejjt Keeney's

Rustless (iolden Wax quite unlike any wax bean in habit of vine. Variety is given

its name becau.se of similarity in seed and vine to the green-pod<le<l Refugee variety.

Pods more like Prolific Hlack Wax than any other, differing principally in color of

seed and in more slender, faintly splashed pods with curved or hix)klike i)od point.

Comparison of sirinijy type.—Although not so extensively grown or of quite as good

quality, this strain is nevertheless decidedly more hardy, productive, vigorous, larger

podded, and belter stii-teil for market than the siringle.ss type described above, but

because of stringiness il is not always as well liked for home use. The two lypi^

are sometimes mixed by .seedsmen, thereby iiroducing such uiu'venness in size (luii

the stronger growing ])lanls of the stringy tyi)e often <rowd out the weaker growing

plants of the stringless type.

Synonyms of strinijlesi, ////if.— Molgiano's Wax, Keeney's Refugee Wax, Livingston's

Pencil Pod Wax, Profusion Wax. Thorburn's Itefuiiee Wax.

Synonyms of strimjy type.— Kpictin' Wax, Ferry's Refugees Wax.

History.—Thf first type of this bean, which was introduced in 1890 by J. M. Thor-

burn.it Co. sus Thorburn's Refugee Wax, is said to have been derived fnim Kxlra

Early Refuge<^ The present stringless type, which is now used not only by J. M.

Thorbiim & Co., but also by mo.st other seedsmen, was a selection from the old Thor-

burn stock made by \. R. Keeiu-y it Son soon after Ihe introduction of Thorburn's

Rc-fuL'ci' Wax. Most slocks of ihi' present slrimjy lype are derived from a selection

made by 1). M. Ferry A <'o. ir the old slrinu'V type of .1. M. Thorburn A Co.
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Ilhistmlwiis.—Ak-afof thcstiiii'^loss lypt- i^^showii Dti Plalc XXIII, 4. Tlic k-al

of etring}' type differs in being very slightly larger and not quite so narrow or

pointed. Snap pods of the stringiest type resemble Prolific Black Wax tPl. VII,

4). differing principally in color of seed, and faintly sjilashed, more slender pods
with decidedly hooklike pod points. The snap pods of the stringy type differ from

those of strin<;less type principally in being larger, somewhat straighter, and without

such decidedly curved pod points. Cross seel ions of both types are similar to Pro-

lific Black Wax (PI. V. K..

HDOERS'.S LIMA WAX.

Listed by 7 seedsmen. Seeds tested; J. C. McCullough, 190-5; Maule, 1900, 1902;

Rogers, 1904, 1905.

Description.—Plant of medium size, very spreading with many runner-like branches,

drooping or creeping loosely over the ground, somewhat slender stemmed, wholly

green, very late, long in bearing periixl, lightly productive. Leaf small, very light

green, wide acro.ss leaflets, very flat, of very smooth surface, and somewhat resembling

Lima leaves. Flowers white. Snap pods somewhat variable in size, very short,

straight, except sometimes bent to one side, flat, verj' much depressed on outside

between seeds, medium yellow, sometimes tinged with green, somewhat tough, stringy,

of moderate fiber, of fair quality, fairly free from anthracnose. Point of pod thick,

short, much curved, and generally imperfect. Green shell pods borne uniformly

below foliage and close to ground, never colored or splashed, of very flabby and much
depressed pod walls, about 4i inches long, and usually containing al)OUt 5 seeds very

raiu'h separated in pod. Dr>' pods easy to thrash. Dry seeds small, short, roundish

oval through cros.s s(?ction, invariably well rounded at ends, very rounded or full at

eye, decidedly larger at one end than at other, generally regulai- in shape, some-

times bulging out in places near eye, .solid white.

Comparison.—Although largely advertised at the time of its introduction, this

variety is now dropped from most seed lists, as it is now generally conceded to be of

little practical value. It has never been planted except in an experimental way,

and even among amateurs will probably be little grown. Undesirable because so late

in season, spreading in haliit, and unproductive, and so small, imperfect, and unat-

tractive in size and shape of pods. Of some interest because of peculiar Lima-like

pods, which make fairly good snaps so far as quality is concerned, but are very unsatis-

factorj' in other respects and especially unproductive for green shell or dry beans.

Pods very different from any other variety. Vines somewhat Lima-like in their very

smooth stiff leaves.

Synonym.—Lima Wax.
History.—Introduced in 1896 by several American seedsmen. Originated by

Rogers Brothers, of Chaumont, X. Y.

Ulustrattons.—Dry seeds are shown on Plate IV, 5; cross section of snap pod on

Plate V, 19; leaf on Plate XXIII, 3; while snap and green shell pods are ([uite

different from any of the illustrations shown In this bulletin.

ROtNI) POD KIDNEY WAX.

Listed by 4G seedsmen. Seeds tested: Ferry. 1902; Johnson A Stokes, 1901;

Kecncy, 1904-1906.

Description.—Plant large, very erect when young, generally drooping, with fruit-

laden branches and spreading in habit when fully grown, without runners, thick

stemmed, green throughout, with l)ranches of distinct yellowish green .shade, inter-

mediate in season, long to moderate in bearing period, moderately productive. Leaf

large, medium green in color, wide across leadets. and of rough surface. Flowers

white. Snap jwds somewhat variable in size, very long, frequently decidedly scimi-

109
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ter curved, round, deeply creasebacked, medium yellow, extremely brittle, abso-

lutely stringless, entirely without fiber, of excellent quality, moderately free fi-on'

antliracnose. Point of pod long, veiy curvetl, often irregular in shape. Green shell

pods borne equally above and below foliage, never ."splashed or colored, full on out-

side between seeds, about C inches long, and usually containing 7 seeds very crowded

in pod. Dry pods hard to thrash. Dry seeds large-medium, extremely slender and

straight, roundish through cross section, rounded or truncate at ends, straight or

slightly incurved at eye, solid white except small area of black around eye and

one end.

Comparison.—Largely planted, but perhaps not included among the 20 most exten-

sively gi-own bush beans. Excepting that its seeds have the superior quality of

being almost white in color, this variety is \ery similar to Pencil Pod Black Wax
and generally regarded as equally useful and valuable, though in our trials the

growth of vine has not been as lai'ge, vigorous, or productive. Pods about same as

those of Pencil Pod Black Wax.
Synonym.—Brittle Wax.
History.—Introduced in 1900 by .lolmson i<: Stokes. Originated by X, I!. Keeney

& Son, of Leroy, \. Y.

lUuslrations.—Dry seeds are illustjated on Plate III, 9; snap pods are similar to

Pencil Pod Black Wax (PI. VIII, 3) and cross section of snap poils to Burpee's String-

less Green Pod (PI. V. l:i).

SCAHLF.T FI..V<'.EOI,ET W.\X.

Listed In' 22 seedsmen. Seeds tested: Fi'rry. 1900; Johnson & Stokes, 1897.

Description.—Plant large-jnedium, very erect, tliick stemmed, without runners,

green throughout except generally slightly purjilish tinged in i)lace.-; on brandies

and flower stalks, especially at their nodes, intermediate in season, of moderate

bearing period, moderately prmluctive. Leaf medium in size, medium green in

color. Flowers pink. Snap pods uniform in size, very long, cur\'ed, flat, deep

yellow, somewhat inclined to be greenish tinged, tough, very stringy, of much fiber,

poor to medium in quality, .somewhat subject to anthracnose. Point of pod long

and either straight or sligluh- survcd. Green sliell pods borne mostly above foliage,

never splashed or appreciably colored, slightly deprt'ssed on out.side between seeds,

about 7^ inches long, and usually containing 7 seeds crowded in pod. Dry oods

easy to (hrash. Dry seeds large medium, long, oval tlirough cross section, rounded

or truncate at ends, generally straight at eye, solid plum-violet in color.

Comparison.—Well known, but not extensively grown, although a great favorite

in many places in the South. Decidedly 1<h) stringy and tough for home u.se and

suitable only for market gardening. Except for Hudson Wax and Purple FlagiHilet

Wax, its pods are larger than those of any other wax variety, and being of a course,

rough surface and somewhat inclined to be greenish tinged it.'* pods aiv not (|uile so

handsome as llodson Wax, nor are its plants so hardy, piiKluclive, and free from

disease, although often more useful because of earliness. Differs from Purple Flageo-

let Wax only in color of seed; al.so resembles Davis Wax, differing i>riiieipally in

color of seed and in larger, longer, more greenish tinged jxids.

iSi/noni/;;i«.--('rims<m Flageolet Wax, Giant Dwarf Wax, King of Wax. Landrelh's

Scarlet Wax, Mannnoth Red German Wax, Midsummer Wax, Red Flageolet Wax,

Red fierman Wax, Rennie's .Stringless Wax, Sinimers'a Early Giant Wax.

History.—Type was intnxluced in 1887 by D. Landrelh Seed Company as Lan-

drelh's Scarlet Wax, but later became known al.so as Crimson Flageolet Wax, Red
Flag(H)lel Wax, and Scarlet Flageolet Wax. Derived fi-om the German variety listed

alxiiit 1S85 as Flageolet Wax.

luo
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IIIusiral ions.—Dry seods aro shown on Platu II, 20; snap pods may be dfiscrilK'd

Ijy reference to Carrie's Rustproof Wax (PI. VIII, 1;, tlie chief difference being that

pods are much largcjr, (latter, more curved, with surface nearly as coarse as Cana-

dian Wonder (PI. X, 2); cross section of snap pods are similar to Detroit Wax (PI.

V, liii.

SHfXKLED WAX.

lyisted by 1 seedsman. Seeds tested: Buckbee, 1905, 190G.

Discriplion.—Plant largo, erect, dense in haliit when young, .sometimes spreading

when fully gro\\Ti, always without runners, very thick stemmed, green througliout,

\cry hue, long in bearing period, heavily productive. Leaf large, dark green, rough

at surface. Flowers pink. Snap pods uniform in size, long, straight, round, light

yellow, .somewhat tough, stringy, of slight fiber, fair in quality, fairly free from

anthracnose. Point of pod long, straight, and slender. Green shell pods borne

both aljove and below foliage, often lightly splashed with faint purple, quite

depressed on outside between seeds, about 6 inches long, and usually containing

7 seeds very crowded in pod. Dry pods fairly easy to thrash. Dry seeds large-

medium, long, roundish through cross section, rounded or truncate at ends, gener-

ally straight at eye, reddish buff in color, sparingly splashed with reddish purple.

Coviparuon.—Although catalogued as long ago as 1891, this variety has never been
much grown, and is at present almost gone out of use. Its chief merits are straight,

^ery handsome pods and immense crops under perfectly favorable conditions, but

because crops are very late and often failures it has always remained unpopular.

Pods as much like Bismarck Black Wax as any, differing principally in being

splashed and very straight.

IJutonj.—Introduced in 1891 by W. C. Beckert as Beckert's Speckled Wax.
IIInsl rations.—Dry seeds are similar to the fiat-podded type of Best of All (PI. I,

18). the principal difference being larger size and more abundant splashing; snap pods

and cross section of same resemble illustrations of Prolific Black Wax (PL VII. 4,

and PI. V, 8, respectively), differing principally in larger, straighter, and splashed

color of pods.

VALENTINE W.V.X.

Listed by 4:J seedsmen. Seeds tested: Burpee, 1901; Ferry. 1900; Kogers. 1904;

Thorburn, 1901. 1902.

Description.—Plant very small, erect, somewhat slender stemmed, without ruimers

'ir spreading branches, green throughout, very early, very short in bearing period,

I'frhtly productive. Leaf small, medium green. Flowers pinkish white. Snap pods

I'.iirly uniform in siz(% metlium short, curved, roundish oval through cross section,

lardium yellow, brittle, stringy, of inappreciable fiber, of good quality, generally quite

subject to anthracnose. Point of pod medium in length and either straight or slightly

I urved. Green shell pods borne mostly above foliage, never appreciably splashed or

colored, full on outside between seed.s, about 4i inches long, and usually containing G

si>eds <rowdi<l in i)od. Dry pods hard to thrash. Dry seeds medium in size, propor-

tionally long, roundish through cross section, truncate or rounded at ends, straight at

eye, generally irregular in shape, often twisted or bulged out in places, purplish red

splashed with pale buff.

Comparison.—•Generally advertised, but not now extensively grown, for although

second in carliness among wax sorts it has been demonstrated during the last six years

that the variety is decidedly lacking in hardiness, productiveness, reliability, and
dise:ise-resistant qualities, being even inferior in these respect* to Challenge Black

Wax, which variety it most resembles in appearance of pod and vine as well as in gen-

eral usefulness and value. Pods somewhat larger, a little more slender, straighter,

.352.3—Xo. 109—07 8
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and lightei- yellow in color, and vini'S much smaller and more Inisln- than Challenge

Black Wax. Differs from Red Valentine principally in color, stringlessness, and

smaller size of pods, in well-rounded bushy vine, and wide instead of narrow leaflets,

while seeds of the two varieties are of abont same size and color.

Synonym.—Miller's Early Golden Stringless AVax.

History.—Introduced in 188.5 by J. JI. Thorliurn A Co., who write the liean origi-

nated with T. V. Maxon. of Jefferson County, X. Y.. from a sport found in Red Valen-

tine.

IRustratioits.—Drj- seeds are similar to Red Valentine (PI. I, IS); snap pods and

cross section of same are similar to Prolific Black Wax (PI. VII, 4, and PI. V, 8,

respectively), differing principally in lieing smaller in size, loss round in shape, lighter

yellow in color, and witli seed of different color.

w.vkdwell's kidney w.\.x.

Listed by 105 seedsmen. Seeds tested: Buckbee, ISilT; Buist, 1!)05; lUirpee, IflOl;

Denison, 1903; Ferry, 1899,1900; Keeney, 1904-190(i; May. 1897; Jhn-se, 19t)ll; Rogers,

1904, 190G: Thorburn, 1901, 1902; Wood, 1897.

Description.—Plant large-medium, fairly erect, thick stenuued, without runners,

wholly green, early-intermediate in season, long to moderate in bearing period, moder-

ately productive. Leaf large, dark green, of slightly rough surface. Flowers white.

Snap pods uniform in size, long, generally turned back at stem end, flat, medium yel-

low, somewhat brittle, stringless, of little fiber, of good quality, much subject to

anthracnose. Point of pod short and very straight. Green shell jxids borne equally

above and below foliage, never colored or splashed, fidl on outside between seeds,

about 5J inches long, and usually containing 5 or seeds crowded in pod. Dry pods

fairly easy to thrash. Dry seeds large-medium, proportionally long, oval through

cross section, rounded or truncate at ends. Hat or incvwved at eye, while witli mottling

of pansy violet and maize yellow around eye and ends, generally covering about one-

fourth of bean.

Comparison.—One of the three most largely grown wax varieties and though largely

planted in all parts of the country and a good all-ivund .sort which is as well adapted for

iiome use as for market it is not generally as fre<' from disease or as certain a iTopper as

Henderson's Market, Currie's Rustproof, or Horticultural Wax, but when conditions

are just right it is one of the most showy and productive of all thi' wax beans. Peculiar

for its very heavy gnjwth, very small iHxl point, and for a portion of its pods bending

backward at stem end. Most like Horticultural Wax and Henderson's Market Wax,

but of the common wax varieties it most resembles Gohlen Wax, differing ])rincipally

in seed, in much larger size, in ])eculiar curvature of j)od, in exceedingly small l)od

point, in later season, and in larger growth of vine.

Synonym.—Milliken's Wax.
//istori/,—Introduced about 1885 by several American seedsmen and origiiialed l>y a

Mr. Wardwell, of Jefferson County, N. Y.

Ill uslrations.—Dry seeds are shown on Plate II, 17; snap pods an I'lali' .\, ;t;

while cross seetiotis of snap po<ls are somewhat Halter and larger llian Currii's Rust-

proof (PI. V, 10).

VOSKMITE W.\X.

Listed by 54 seedsmen. Seeds tested: l{uri>ef, l!M)0, I'.HIl; llm,!. i-soii, 11KI5;

Keeney. 1!«M; Tliorl)urn. 1897, 1902.

/>(,icn/;/ion,— Plant large, wilhoul runners, generally with many ilrooping or heavy

spreailing branches, thick stemmed, green throughout, lale-inlermediate in season,

long in bwiring perio.l, modi^ralily productive. Leaf lai-ge, light green, wid<- aero.ss

lUO
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Icaflf'ts, of rough surfafc. FlovviTs jjiiik. Snap pods varying consiflcrablj' in size,

long, very sciniitcr curved, broad or douttlo barreled through cross section so as to

appear like two pods grown together, sharply constricted on outside between seeds, ap-

pearing as if drawn together by a thread and separated into sections, deeply crease-

barked, deep yellow, extremely brittle, absolutely stringless, wholly without fiber,

excellent in quality, fairly free from anthracnose. Point of pod very long, very

thick, sometimes much curled and twisted. Green shell pods borne mostly below

foliage, never appreciably splashed or colored, much depressed on outside between
seeds, about 5 to 7 inches long, and usually containing 5 or 6 seeds well separated in

pod. Dry pods very hard to thrash. Dry seeds large, proportionally medium in

length, roundish through cross section, generally well rounded at ends, generally in-

curved at eye, irregular in shape, usually depressed at eye and either flattened or

bulged out in other parts, solid black in color.

Comparison.—Generally advertised, tjtjt not much grown except in private gardens,

being decidedly too tender podded for shipping and too variable in size, shape, and
curvature of pod to make a good appearance on the market, Viosides generally a shy

and uncertain bearer. Useful only as an exhibition sort or as a home variety, where

extreme tenderness, fleshiness, and unquestionably fine quality is the principal object

desired. Conceded everywhere to be the standard for quality in snap pods. Most

like Maule's Butter Wax, differing principally in color of seeds and larger pods.

Synonym.—Hopkins' Everbearing Giant Wax.

History.—Introduced in 1889 by Peter Henderson & Co. and said to have originated

from a single plant found in a field of White Wax Bush near Leroy, X. Y., by N. B
Keeney i Son.

Illustrations.—Dry seeds are shown on Plate III, 26; cross sections of snap pods on

Plate V, 21 and 22; and snap pods on Plate VIII, 2.

POLE GREEN-PODDED.

This class represents about the same range of color, shape, size,

texture, and quality of .seeds and pods as exists among varieties of

the green-podded bush class. As in bush varieties many of the sorts

are more useful for their dry seeds than for their siui]) pods.

.\rlin<;to\' nED cba.nberry pole.

Listed by .3 seedsmen. Seeds tested: Farquhar, 1905.

Drscriplion.—Vine of large growth, of poor climbing habit when young, but doing

well when once started, thick stemmed, much branched, green throughout, late-

intermediate in season, long in bearing, heavily productive. Leaf small-medium in

size, medium green in color. Flowers pink. Snap pods uniform in size, long-medium,

fairly straight, often curved back at stem end, flat, light green, smooth, brittle, abso-

lutely stringless, without liber, of good quality, free from anthracnose. Point of pod

short and very straight. Green shell pods often slightly purplish tinged along back

and front, much depressed on outside between seeds, about 5| inches long, and usually

containing 7 or 8 seeds very crowded in pod. Dry pods easy to thrash. Dry seeds

generally of medium size, but varying considerably, almost as wide as long, roundish

through cross section, well rounded at ends, rounded or full at eye, solid plum-violet

in color.

Comparison.—Little known or planted. Not equal for general use to Black Ken-

tucky Wonder, Scotia, or Lazy Wife, l)Ut a fairly good all-round variety for snaps,

green shell, or dry shell beans for either home or market , and where earliness is impor-
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tant more satisfactory than these varieties. Because entirely stringless. it makes a

better snap bean for home use than Red Cranberry, which variety it resembles more

than any other. Pods also siniilar to Warren Bush and Yellow Cranberry Cusli.

Jlistory.—Listed by American seedsmen at least since 1SS5.

Illustrations.—Green shell pods are similar to Red CranVierry Pole (PI. XM 11, :>).

BLACK KENTUCKY WONDER' I'OI.E.

Listed by 1 seedsman. Seeds le.«ted: J. C. McCullough, 1905.

D(g(riptio7i.—Vine of very lai'ge growth, of fair climbing habit, much branched,

very thick stemnietl, generally green throughout, sometimes re<ldish at stems, late-

intermediato in season, of very long bearing periotl, very heavily productive. Leaf

verj' large, medium green in color. Flowers pink. Snap pods very uniform in size,

verj- long, fairly straight, much inclined to turn back at stem end, round-oval through

cross section, deeply cre-asel)acked. dark green in color, of somewhat coarse surface,

brittle, stringy, of small lilier, of good quality, unusually free from anthracnose. Point

of pod small and slightly curved, (ireen shell pods generally reddish tinged, some-

times solid deep ptirplish red. always with black lines along dorsal and ventral sutures,

much depressed on outside between seeds, much wrinkled, about 7} inches long,

and usually containing 8 to 10 seeds somewhat separated in pod. Dry pods easy to

tlvrash. Dry tseeds of large-medium size, of medium length, (lattish oval through

cross section, generally well rounded at ends, straight at eye, solid black in color.

Comparison.— Little known and jjlanted. For combination of prodvictiveness,

hardiness, and large pods this variety is unsurpassed Ijy any other, the only sort

approaching it in these respects being Scotia Pole. Excellent as snaps and verv' good

as green or drj- shell beans for home use. but because of inirplish jxhIs and black seeds

it is unsuitcd as a green .«hell bean for nnirket use. Most like White's Prolilic. differ-

ing principally in color of seeds, sea.ion, productiveness, and larger, straighler, thicker

pods. Differs from Kentucky Wonder not only in color of seed, but also in larger

vine, later maturity, grestter productiveness, and thicker pods.

Ilisl^jri/.—Listed by J. C. McCullough Seed Company at li-ast since 1899 and appar-

ently never liste<l by other seedsmen.

Ilbistrations.—Snap pods are shown on Plate XVII, 3; crass sections of snap pods

are similar in shape to Kentucky Wonder Wax Pole (PI. V, 2(>).

BROCKTON POI.r.

Listed by 7 seedsmen. Seeds testetl: Gregory, 1905.

Description.—Vine of large gi'owth, of somewhat, poor climbing habit when young,

but doing well when once started, thick steinin<'d, moderately l)i'!inched, wholly

green, internie«liale in sea-^on, of nuKlerate to long bearing period, heavily productive.

Leaf large-medium in size, dark green in color. Flowers pink. Snap i)ods fairly

uniform in size, long, very straight . Mat , dark green, of coarse surface, somewhal lough,

stringy, of moderate liber, of fair (|uality, fairly free from anihracnosc. Point of [Hid

extremely long, slender, straight. Green shell pods abundantly and brilliantly

splashed with red, moderately depresse<i on outside between se<'d, about 8 inches

long, and usually containing > >iv li seeds fairly separated in |H)d,, Dry pods very

<-asy to thrash. Dry seeds very large, long, oval through crass section, generally well

rounded at ends, usually slightly incurved at eye, pale buff in color fairly splashed

with dark reddish i)Uiple.

f'om/(on'jio«.—One of tile jisscr grown varieties and apparently cultivated oidy in

New Fngland, where the Horticultural cla.ss are the principal |K>le varieties grown

for green shell beans. Hanks e(|Ually with Chllds's Horticultural Pole as the best of

the Horticultural class for strictly green shell bi-ans. Of little value for snaps, but a
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more certain cropper than Worcesu-r Mammoth, more prodiiciive than Extra Early

Ilorticuhural PoU'. and excepting Extra Early Ilorlicultural and fiolden f'armine-

Podded Ilorlicultural Pole the most handsomely splashed of all pole varieties. Not

as productive, however, as l.a/.y 'Wife or A rlington Rod Cranberry Pole or as generally

useful. More like Child.s's Horticultural than any other pole variety. Pods closely

resemble Improved Goddard Bush, differing principally in Hatter shape, longer pod

point, and with seeds more separated in pod.

History.—Introduced in 1885 by the former Aaron Low Seed Company, and origi-

nated by a market gardener of Brockton, Mass.

Illiistralions.—Drj' seeds are illustrated on Plate I, 27; green shell pods on Plate

XIX, 2.

HURGKh's STRIXOLK.SS I'OLE.

Listed by 2 seedsmen. Seeds tested: Burpee, 1900; Vaughan, 1905.

Dfscriplion.—Vine of small growth, of good climljing habit, little branched, some-

what slender stemmed for a pole bean, open in habit, green throughout, veiy early,

of short bearing period, moderately to lightly productive. Leaf medium in size,

medium green in color. Flowers white. Snap pods uniform in size, very long,

moderately curved, oval-round through cross section, creasel^acked, dark green in

color, of coarse surface, extremely brittle, stringles,", without liber, of very good

quality, fairly free from anthracnose. Green shell pods never tinged or splash(^l

except sometimes with black lines along dorsal and ventral sutures, much depressed

on outside between seeds, muc'.i wrinkled, about 6| inches long and usually contain-

ing 8 or 9 seeds somewhat separated in pod. Dry pods hard to thrash. Dry seeds

large-medium, medium in length, ilattish oval through cross section, generally well

rounded at ends, straight or incurved at eye, sliver from pod occasionally attached

to eye, solid white.

Comparison.—New and as yet little known or cultivated. Ranks equally with

Kentucky Wonder and White Creaseback as one of tht! l)est early varieties for snaps,

but is sometimes claimed to be earlier, more productive, longer in bearing, and better

in quality than either. Its ab.solule stringletssness certainly makes it superior in

quality, and its white seed and solid rlark green jjods are also decided merits, but more

experiments are necessary before stating whether it is superior in the other qualities

claimed. Habit of vine about same as Kentucky Wonder Pole, but pods most resem-

ble White's Prolilic, differing principally in solid green color, rounder, straighter,

more deeply creasebacked shape, earlier season, and alisolute stringlcssness.

Ilijstory.— Fii-st listed in 1903 by Vaughan Seed Company, who state that the variety

is of German origin.

Illuslraiions.—Drj' seeds are illustrated on Plate IV, 20; gi-cen shell pod and cross

sectionof same resemble Kentucky Wonder Pole (PI. XA', 2, and PI. V, 25, respec-

tively), differing principally in smoother, smaller, straighter, and somewhat flatter

shape, besides differing in color of both seed and pod.

CIIILOS's IIORTICULTUR.\L POLE.

Listed by 1 seedsman. Seed tested: Chiids, 1905.

Description.—Vines of largo growth, of poor climbing habit when young, but doing

well when once started, thick stemmed, much branched, wholly green, intermediate

to late in season, long in bearing, heavily productive. Leaf medium large in size,

dark green in color. Flowers pink. Snap pods uniform in size, long, slightly curved

at middle, flat, of somewhat coarse surface, dark green, barely brittle, stringy, some-

what tough, of moderate (iber, of fair quality, free from anthracnose. Point of pod

long and curved. Green shell pods alnindantly and distinctly .«pla.<hod with brilliant

red, moderately depressed on outside between seeds, about 0} inches long, ancl usually
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containing 6 to 8 seeds somewhat separate<l in i)oil. Dry pwls ven,' easy to thrash.

Drj- seeds large-medium, proportionally short, roundish through cross section, gen-

erally well rounded at ends, Hat or rounded at eye. pale buff freely splashe<l with

reddish purple.

Comparison.—One of the minor varieties of the countrj- and not largely planted

except in Xew England, where the Horticultural class is used alnu)st exclusively for

green shell beans. Ranks equally with Drockton as the best of the Horticultural class

for strictly green shell beans, but is of little value for snaps. More certain cropper

than Worcester Mammoth, more brilliantly splashe*! and salable than London Horti-

cultural, and more productive tliiin Extra Early Horticultural: not. however, as pro-

ductive as Lazy Wife or Black Kentucky Wonder or as generally useful. More like

Brockton Pole than any other, differing principally in slightly later season, narrower

pods, and shorter pod point.

History.—Introduced in 1891 by John Lewis Childs. who writes that the variety

was discovere<l in a farmers garden at Xorth Jay. Me.

Ilhtstratiotis.—Dr>- seeds are illustrated on Plate I. 10; green shell pods are similar

to Brockton Pole (PI. XIX, 2).

CONCORD POLE.

Listed by 2 seedsmen. Seeds tested: Emerson, 1904.

"Dencription.—Vine of large-medium growth, of poor climbing habit when young,

but doing well when once started, thick stemmed, much branched, green throughout,

intermediate in season, long in bearing, moderately productive. Leaf small-medium

in size, medium green in color. Flowers white. Snap jwds very uniform in size,

medium in length, curved at middle. Hat, medium green, of decidedly coarse surface,

somewhat tough, very stringy, of poor quality, free from anthracnase. Point of

pod medium in size and ver>' straight. Cireen shell pods never colored or splashe<l,

much depres-'ed on outside between seeds, about b inches long, and usually contain-

ing 6 or 7 seeds well separated in pod. Dry pods verj' easy to thrash. Dry seeds large-

medium, proportionally short, roundish oval through cross section, truncate or roundwl

at ends, rounded or Hat at eye, white at back, light buff in front with light mahogany

markings around eye. the white color covering two-thirds of seed.

Comparison.—Little known or cultivated and of no great value, being decidcilly too

tough for snaps and too unattractive in appearance for gixxl green sliell beans. Its

only recommendation, if any, .seems to be hardini-ss and sure cropping qualiti(<s.

More like Red Cranberry Pole than any other, differing principally in earliness and

greater toughness, width, and flatness of pod; also similar to Lazy Wife.

Synonyms.—Big .Sioux Pole, Hemisphere Pole, October Pole, Tall Sioux Pole.

Uislory.—Introduced alx)Ul 180.5 and said to have originatwl at Concord, Mass.

lUiislrations.—Dry seeds are illustrated on Plate I, 12; green shell pocls on Plate

XX, 2.

DUTCH r.\SE KNIFE POLE.

Listed by 111 seedsmen. Scetls testol: Burpee, 1901; Ferry, 1900; Fish, 190.3,

1904; I^.iniMX', 1905; .McClure, 1903; Morse, 190(>; Thorburn, 1897, l!K)l. 1902, 1905.

Dcsrripliint.—Vin<' of large-meilium gmwlh, of giMul climbing habit, nuxlerately

branchi-<l, thick steinmc-d, whuUy green, late-interme<iiate in sea.son, of mixlerate to

long bearing period, moderately to heavily jjroductive. Leaf of medium size, of

me<lium green color. Flowers white. Snap jxxls somewhat varying in size, very

long, fairly straight, very flat, medium green in color, of somewhat coarse surface, very

tough, very stringy, of much fiber, of very |HM)r quality, free fmm anihmcnose. Green

shell prxls solid green except black lines along sutures and occasionally splashed with
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faiiil purple, very iiiucli depressed on outside Ijotweeii l)eans, about 8 inches long, and
usually containing 7 or 8 seeds much separated in pod. Dry pods very easy to thrash.

Dry seeds very large, proportionally medium in length, (lattish through cros.'j section,

truMciilc or rounded at ends, decidedly incurved at eye, sometimes irregular in shape

or hulgecl out on one side, solid white.

Cum j}iiiisi}ri.— One of the six most largely ])lanted Kidney pole l)eans. Most ])opu-

lar in lie- Middle West. Decidedly loo tough and thin walled for snaps, hut largely

planted as :i late green shell bean, for which use it ranks equally with Lazy Wife Pole

and Worcester Mammoth. Except Early Giant .'Vd\ance it is the flattest podded vari-

ety cultivated in the United Stales. More like Early Giant Advance than any other,

differing principally in earliness and size of pods.

Siiiiiiiii/ms.—Princess Pole, Corn Hill Pole.

Hislory.—Cultivated in this country at least since 1820. and one of the oldest of the

polo varieties.

Illiislralions.—Dry seeds are illuslraU'd on Plate IV, 24; cross section of snap pods

on Plate V, 28; and green shell pod on Plate XX, 1.

EARLY GIANT ADVANCE POLE.

Listed by 1 seedsman. 'Seeds tested: Vaughan, 190.5, 1906.

Description.—Vine of small growth, of good climbing habit, little branched, slender

stemmed, very early, of short bearing period, lightly productive. Leaf of medium
size, of medium green color. Flowers white. Snap pods variable in size, generally

very long, straight, very flat, medium green in color, of somewhat coarse surface, very

tough, very stringy, of much fiber, very poor in quality, free from anthracnose. Point

of pod medium in size and slightly curved. Green shell pods solid green in color

excepting black lines along dorsal and ventral sutures, and sometimes sparingly

spla.shed throughout pod with faint purple, very much depressed on outside between

seeds, about 7 inches long and usually containing 7 or 8 see<ls much separated in pod.

Dry pods very easy to thrash. Dry seeds very large, proportionally medium in length,

flattish through cross section, truncate or rounded at ends, decidedly incurved at eye,

sometimes irregular in shape, bulged out on one side, solid white.

Comparison.—New, little cultivated, and of but limited u.sefulness. Decidedly

too thin walled and tough for snaps. Suitable only for green shell licans. and desiral)le

for this use only because of its large white seed and extreme earliness. Too small-

growing and unproductive as a general crop for green or dry shell beans. Most like

Dutch Case Knife, the pods being indistinguishable from that variety, but vine differ-

ing principally in being Icis productive, much earlier in season, and much smaller in

growth.

History.—Introduced in 190.'i from Germany Ijy J. C. Vaughaii Seed Companv.

IHusfmtions.—Dry seeds, green shell pods, and cross sections of snap pods are same

as Dutch Case Knife (PI. IV, 24: PI. XX, 1; and PI. V, 28, respectively).

EXTRA EARLY HOKTICI LTURAL POLE.

No longer listed by American seedsmen. Seeds tested: Ross, 1904-1906.

Description.—Vine of large-medium growth, of somewhat poor climbing habit

when young, but climbing well when once started, somewhat thick stemmed, mod-

erately branched, wholly green, early, of moderate bearing i)erio<l, moderately to

lightly productive. Leaf large-medium in size, dark green. Fh)wers pink. Snap

pods very uniform in size, proportionally very short and wide, very straight, flat, dark

green, of somewhat coarse surface, brittle, stringless, of small fiber, of fair (piality,

free from anthracnose. Point of i)od long and very straight. Green shell pods gen-

erally abundantly and distinctly splashed with brilliant red, modei-ately depressed

ton
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on outside between seeds, about 5} inches long, and usually containing 5 seeds fairly

separated in jxid. Dry pods generally easy to thrash. Dry seeds large-medium,

proportionally short, roundish oval through cross section, invariably well roundest at

ends, rounded or full at eye, pale buff in color, freely splaslied with purplish r«l.

Comparison.—One of the lesser grown pole varieties. Apparently cultivated only

in Xew England. Decidedly the most handsomely splashed and earliest of the Hor-

ticultural class, but for a main crop variety eitlier Brockton or London Horticultural

Pole is much more productive and desirable for green shell beans than any other

of the Horticultural class. Usable as snaps for only a short time and generally of little

value for that purpose. Most like Urockton Pole, differing principally in season, size,

absence of string, and shortness of point.

Jlistory.—Introduced in 1902 by Ros« Brothers, who slate tlie variety originated

with gardeners in the vicinity of Worcester, Matw., where it is locally known a.-^ I.illle

Gem and Little Wonder.

11lustrations.—Dry seeds are illustrated on Plate I. 8. and green shell i>(ids on

Plate XV, 1.

KENTICKV WO.NDER POLE.

Listed by 125 seedsmen. Seeds tested: Armsby, 1906; Ferry, 1898, 1900, 1903,

1905; Grenell, 1903; Lompoc, 1905, 190G; McClure, 1903; Kice, 1905, 190(i: Hout-

zahn, 1905; Thorburn, 1897, 1901, 1902.

Description.—Vine of small-medium growth, of good climbing habit, moderalily

branched, .slender stemmed, open in habit, green throughout, very early, of .short,

bearing period, moderately productive. Leaf medium in size, medium green in

color. Flowei-s white. Snap pods imiform in size, very long, decidedly scimiler

curved," mudi bent back at extreme stem end, much curvi'd inward at tip end,

round through cross section, deeply crcasebacked, mediinn green in color, of \iiy

coarse and undulating stu'face, extremely brittle; slightly stringy, without liber,

of good (|ualily, fairly free from anthracnose. Point of pod short and curved.

Green shell pods early tinged with pink, somewhat splashed with red, very mudi
depressed on oul.side between seeds, of much wrinkled and undulated surface, about

83 inches long, and usually containing 8 lo 10 seeds fairly separated in i)od. Dry
pods very easy to thrash. Dry seeils of large-medium size, long, oval-triangular

tlirough cross section, i-oundetl or slightly truncate at ends, straight or slightly incurved

at eye, somewhat irregular in shape, sonKtinns bent on one side and bulged out on

other, solid chamois in color quickly fading to dark fawn, always with minute red-

dish area around eye.

Comparison.—By far the best known and most generally cultivatetl pole variety.

Largely and successfully grown in all parls of the counlry. Hanks etpially with

White Creaseback and Burger's Slringless as one of the best early pole snap beans

for home or market, though as a main crop variety or tor strictly green slwll beans

there ari' other more produdivi' .sorts. Variety easily identilied by its peculiarly

wrinkle<l surface and great length of pods, which are similar to Tennessee Wonder ami

also resemble Black Kentucky Wonder in respect to the wrinkled surface.

Syn(mi/ms.— .\merican Sickle Pole, Archias's Impi-ovetl Kentucky Wonder Pole,

Eastern Wonder Pole, Georgia Mon.slnms Pole, Monstrous-Podded .Soulhern Prolilic

Pole, Old Homestead Pole, Texa.s Prolific Pole.

llistanj.' First listed l)y Ameri<'an .seedsmen aVioul 1875.

Illiistraliiiiis.— \ cm.ss seel ion of green .shell [xid is shown on Plale V. 25. and trnin

."hell p<kIs on Plat.- XV. 2.

1,.\ZV Wll-K I'OI.K.

MIOli; Ilurpei', 19011; Ferry, l!»l).t;

1902. I90:); WiMid. 1897.

Lislcnl by 13! seeilsmeil.
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Desrrijilion.— Vine ol large gruwlh, of poor clinibiMg liabit when young, but doing

well vvhon onco started, thick stemmed, much branched, wholly green, late, long in

bearing, lieavily productive. Leaf small, of medium green color. Flowers white.

Snap pods uniform in size, long-medium, much curved back at stem end, other\vise

very straight, very flat, much bulged out at seeds, light green, brittle, of smooth sur-

face, slriiiglcss, of inappreciable fiber, of good ([ualily, free from anthracnose. Point

of pod .-ihorl and very slraiglit. Green shell pods never colored or splashed, much
sunken between S(!eds, aliout .5J inches long, and usually containing 7 or 8 seeds

crowded in pod. Dry pods fairly easy to thrash. Dry seeds of medium size, very

short or almost a.s widt; a.s long, roundish through cross section, generally well rounded

at ends, decidedly larger at one end than at other, much rounded or full at eye, solid

white.

Comparison.—One of the five most largely grown kidney pole varieties. The best

general purpose late pole variety, excellent for either home or market. Of superior

quality as snaps and on account of large white seeds and attractive pods excellent also

for green or dry shell beans. For late snap Iseans it is surpassed only by Scotia and

Ulack Kentucky Wonder, wliile it is V>ost of all for late white-seeded green or diy shell

beans. More like Arlington Red Cranberry than any other, differing principally in

seed, and later, flatter, wider pods. Also similar to Concord Pole. Pods hardly dis-

tinguishable from Warren Busli.

Syiwnyms.—Maryland Wliitc Polo, White Cherry Pole.

History.—Name first used about 1882, though the type or one similar to it is said to

have been in existence at least since 1810 under the name of White Cherry Pole and

\Miite Cranberry Pole. The old type was probably not stringless like the present day

type.

Illuslraiions.—Dry seeds are shown on Plate IV, 10; green shell pods on Plate

XV, 3.

I.ONDO.V HORTICULTLR.VL I'OI.K.

Listed by 116 seedsmen. Seeds tested: Ferry, 190.}; Fish, 1903-1905.

Description.—Vine of large growth, of poor climbing habit when young, but climbing

well when once .started, thick stemmed, much branched, wholly green, late, long in

bearing, hea\ily productive. Leaf of medium size, dark green. Flowers pink.

Snap pods uniform in size, long, straight, flat, becoming oval at g:rcen shell stage,

very dark green, of .smooth surface, brittle, stringless, of small fiber, of good quality,

fairly free from anthracnose. Point of p<i<l mediinn in size and straight. Green shell

pods abundantly and distinctly splashed with purplish red l)ut not until very late,

moderately depressed on outside between seeds, about G inches long, and usually con-

taining 6 or 7 seeds fairly close in pod. Dry pods fairly easy to thrash. Dry seeds

large-medium, proportionally very short, roundish oval through cross section, gen-

erally truncate at ends, rounded or full at eye, pale buff in color freely splashed with

purplish red.

Comparison.—One of the five most largely grown Kidney pole beans. Decidedly

the best of the Horticultural varieties for general use and almost equal to Lazy Wife

as a general-purpose late snap and green shell bean suitable for home or market. More

reliable than Worcester Mammoth and much better as snaps than Childs's Horticul-

tural or Hrocklon Pole, but for green sliell beans its pods are not nearly as brilliantly

splivslied an<l liandsome. More like Childs's Horticultural than any other variety

now listed by .American seedsmen, differing principally in season, color of splashing,

did freedom from string.

SynonyiKJf.—Horticultural Cranberry Pole, Horticultural Pole, Speckled Cran-

berry Pole, Wren's Egg Pole.

Ilislory.—Name has been in conunon use in this country at least since about ISGO.

10!)
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IHustraliom.—Dry seeds are illustrated on Plate 1. (3, green shell pods are internu>-

diate in shape between those of Concord Pole t^Pl. XX. 2) and Red Cranborry Pule

(PI. X^^^II, 3), and splashed about the same :is BnK-kton Pole (PI. XIX, 2).

MISSOURI WONDER POLE.

Listed by 2 seedsmen. Seeds tested: Field, 1904. 190-5.

Description.—Vine of large growth, of good climbing habit, much branched, thick

stemmed, wholly green, late, long in bearing, very heavily productive. Leaf small-

medium in size, medium green in color. Flowere white. Snap pods very uniform in

size. long, much curved, fiat, medium green in color, of smooth surface, very tough,

very stringy, of much fiber, of poor quality, very free from anthracnosc. Point of

pod medium in size and straight. Green shell pods generally solid light green,

sometimes splashed with faint red, much depressed between seeds. al>out 5J inches

long, and usually containing 7 seeds well separated in pod. Dry jxhIs very easy to

thrash. Dry seeds medium in size, medium in length, flattish oval thrcntgh cross

section, rounded or truncate at ends, generally slightly incursed at eye, pinkish drab

in color, striped and spotted with tan brown, and with minute reddish area around eye.

Comparison.—Little known and planted and of but limited usefulness. Decidedly

too tough and thin walled for gcKxl snaps and too small seeded, narrow podded, and
unattractive for gtK>d green shell beans. Its usefulness, if any. seems to be for plant-

ing among corn for dry beans, but even for this purpose the white-st-eded Royal Corn
and Lazy Wife are generally far better varieties, though perhaps not always so pro-

ductive and hardy. Most like Royal Corn and Southern Prolific, differing from
former principally in much earlier season, shorter, flatter shape, and faintly ."plashed

color when old. Pods quite similar in shape to I-ong Yellow Six Weeks Hush.

History.—Introduced in IOCS by several western seedsmen.

lllustralions.—Snap pods are similar in shape to Long Yellow Six Weeks iPl. X. 1)

and cross sections of snap ix>ds to Mohawk (PI. V, 17 1.

Powell's prolific pole.

Listed by 3 seedsmen. Seeds tested: Livingston, 189S-1902, 1905.

Description.—Vine of very lai^e gn>wth, of good climbing habit, much branched,

very- thick stemmed, often purplish tinge<l on stems, very late, very long in bearing

period, very heavily productive. Leaf large-medium in size, medium green in color.

Snap pods very uniform in size. long, fairly straight, round, deeply irea-sebacked,

light green in color, of very sm(K)th and glossy surface, extremely brittle, stringy, of

small fiber, of good quality, free from anthracnose. Point of pod short and curved.

Green shell pods varying in color from almost solid green to almost solid purple, full

on outside between seeds. alMnil .ij inches long, and usually contuining S or 9 seeds

very crowded in pod. Dry i><«is very easy to thrash. Dry seeds small, |)n>iKirt ion-

ally long, roundish oval thnuigh en).'*' section, roundwl or Ininc-ale at ends, straight

at eye, solid black to madder brown in color.

Comparison.—Little known and planted. The latest in season, the largest in growth,

and where full crops can be obtained, probably the first in productiveness among
Kidney pole beans. Decidedly too late for general cultivation at the North, bul excel-

lent at the .South, where it makes the best show or exhibition variety, so far as largo

growth and immeii.se |)n)ductivene,ss are concerned. Produics excellent snap beans

for either home or market, but for general reliability and usefulness Scotia, HIack

Kentucky Wonder, and Lazy Wife are much l)etter as late sorts for nuwl parts of the

country. Pod and vine very similar to the late round-|K>dded plants often found

in stocks f/f Wliite Creaselyack; al.-H> similar to .Scotia and the llesliy n(und-iiodd"d

type of Southern Prolific.
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Ilklonj.—Inirtyihirvd in 1SS7 l.y A. T. ('r)(>k and originatfd In" E. P. Powell.

Ilhtstralions.—Dry seeds are illustrated on Plate II, 10. and cross section of snaji

pod on Plate V, 23, while green shell pods are same as White Creaseback Pole (PI.

XIX, 1 ) cxi'i'pl larger.

KKD (R.^NHEKUY POLE.

Listed by 8 seedsmen. Se.-ds teslc<l; lireck, 1905; Schlegel & Fottler, ]904.

Description.—Vine of very large growth, of poor climbing habit when young, but

doing well when once started, thick stemmed, much branched, wholly green, late-

intermediate in season, long in bearing, heavily productive. Leaf small-medium in

size, medium green in color. Flowers pink. Snap pods uniform in size, long-medium,

straight except curved back at stem end, flat, light gi-een, of smooth surface, brittle,

moderately stringy, of small fiber, of medium to good quality, free from anthnicnose.

Point of pod short and very straight. Green shell pods mostly solid gi'een, often

slightly purplish tinged along sutures, much depressed on outside between seeds,

about 5f inches long, and usually containing 7 or 8 seeds quite crowded in pod. Dry
pods fairly easy to thrash. Dry seeds medium in size, but varying considerably,

almost as wide as long, roundish through cross section, well rounded at ends, rounded

or full at eye, solid pmm-violet in color.

Comparison.—About 1875 it was one of the most largely grown pole varieties, but

to-day is only little known and planted. Lazy Wife is much more desirable as a gen-

eral-purpose late variety, and Black Kentucky Wonder, Scotia, and Arlington Red
Cranberry are much preferable for strictly snap pods. Except that pods are stringy,

the variety is hardly distinguishable from Arlington Red Cranberry, differing princi-

pally in being somewhat more hardy and productive and a few days earlier in season.

Also similar to Lazy Wife and Concord Pole, and pod closely resembles Warren Bush

and Yellow Cranberry.

History.—(!'ullivated in this country at least since 1820 and one of the oldest pole

varieties.

Illustrations.—(ireen shell pods are shown on Plate XVIII. 3.

ROYAL CORN POLE.

Listed by 2 .seedsmen. Seeds tested: Livingston. 1904. 190(5.

Descriptio7i.—Vine of very large growth, of fair climbing habit, much branched,

thick stemmed, green throughout, late, long in bearing, heavily productive. Leaf of

medium size, of medium green color. Flowers white. Snap pods somewhat variable

in size, extremely long and slender, very curved, especially at tip end, generally much
twisted, oval through cross section, becoming flat at green shell stage, medium green,

of fairly smooth surface, barely brittle, very stringy, of much fiber, of fair quality,

Ncry free from anthracnose. Point of pod fairly straight and of medium size. Green

shell pod with black lines along dorsal and ventral sutures, otherwise never colored or

appreciably splashed, somewhat depressed on outside between seeds, often with miss-

ing seeds, sometimes imperfect at tip, about 8 inches long, and usually containing 8 or

9 seeds somewhat separated in pod. Dry pods easy to thrash. Dry seeds small, pro-

j)ortionally medimn in length, oval through cross section, rounded or slightly truncate

at ends, almost straight at eye, solid white.

Comparison.—New and valuable but as yet little known or cultivated. Possibly

too late in sea.son for always riptming full crops at the extreme North, but excellent as a

late variety for other sections, especially the South, its white seed particularly com-

mending it as a late sort where colored seed is objectionable. Being earlier and

more i)roductive the variety is generally more satisfactory for snaps than White Sickle
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Polo, but seeds are somewhat too small to make a good green shell variety. Must like

White Sickle, differing principally in being earlier, more productive more stringy,

and flatter podded.

Synonyms.—Livingston's Royal Corn, Schwill's Royal Corn.

History.—Introduced in 1898 by Livingston Seed Company, a.s Livingston's Royal

Corn.

Illustrations.—Dry seeds are illustrated on Plate IV, .S, and green shell pods on

Plate XX. 3.

SCOTI.V I'OI.K.

Listed by 3 seedsmen. Seeds tested: Harris, 11)02, 1904, 1905; Schwill, 1905.

Description.—Vine of large growth, of good climbing habit, much branched, thick

stemmed, generally dark purplish tinged in places on stems, late-intermediate in sea-

son, very long in bearing, very heavily productive. Leaf small-medium, very smooth,

dark green, often somewhat pttrpli.-ih tinged. Flowers pink. Snap pods uniform in

size, very long, very straight, round, exceedingly large in diameter, doei)ly crease-

backed, dark green, sometimes purplish tinged, of exceedingly smooth and glossy sur-

face, fairly brittle, of very hard flesh, stringy, of moderate fiber, of good qualifj', very

free from anthracnose. Point of pod very short and curved. Green shell pods gener-

ally tinged with purple, sparingly splashed with i)uri)lish red, very full on outside

between seeds, about 7} inches long, and usually containing 8 to 10 seeds very cix)wded

in pod. Dry pods fairly easy to thrash. Dry .see<ls small-medium in size, proportion-

ally short, oval through cross section, well rounded at ends, straight at eye, very light

mottled putty in color and also colored ihmughout with long circular strips of blackish

olive green and always with minute yellow ocher area around eye.

Comparison.—Little known and cultivated. With Black Kentucky Wonder it pos-

sesses the distinction of l)eing one of the best two late pole varieties as snaps for home
or market. Black Kentucky Wonder being somewliat preferable for home tise on

account of its better quality. Botli varieties are unsurpa.ssed by any of their class in

remarkable combination of productiveness, hardiness, and exceedingly thick, immense,

handsome- pods. Available for snajis longer than any other variety and ripens early

enough to mature good crops at the Xt)rlh. A most reliable and showy .-iort for exhibi-

tion purjKises. Color of pod, vine, and leaf -same as Tennes-see Wonder but ([uile differ-

ent from that variety in other respeils. Easily identilied by its small leaves, purplish

color, and thick, .-Iraiglit pods. More like Powell's Prolilic than any other variety.

Pods similar to While Creaseback. iliffering principally in i)uri)li.'<li color and larger

size.

History.—Introduced in 1892 by Jos. Harris Com](any, who state that the seed came
from a i-uslomer in eastern New York.

III IIsi rat ions.—Cross section of snap pod is shown on Plate V. 1."), and snap pods on

Plate XVII, 2.

SOI Tlllili.S I'ltOLlFlf I'OLli.

Listeil by 38 .seedsmen. Seeds tested: Burpee, 1901; Ferry, lilOO, 1901!; Fish, 1903,

1901; .Johnson & Stokes, 190G; McClure, 1903; Rogers, 1900; Thorburn, 1901, 1902,

190.J, 1900; Wood, 1897.

Description «/ l'>n<i, Jlat-podiUil type.—Vine of very large growth, of good climbing

Jiabit, much branched, very thick stemmed, often purplish tinged at ends, late, long

iti bearing, very heavily productive. Leaves small, dark green. Flowers while.

Snap pods uniform in size, long. Mat, becoming oval at green shell stage, of rather dull

grayish gi-een color, of smiHilh surface, very lough, very stringy, of much liber, of poor

fjiiality, very frei- from anthracnose. Point of pod medium in siz<' and sli>;hlly curved,

fireen shell pods ofti'n purplish tinged, sometimes almost solid purple, inoderaliiy

100
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deprcpficd bolwcfn seeds, aljout (i inchos long, and usually conlaining S lu 10 .seeds

somewhat close in pod. Dry pod-s easy to thrash. Dry seeds small-medium, long,

roundish or oval througli cross section, rounded or truncate at ends, straight at eye,

varying in color from solid dark fawn in some beans to light fawn in others.

Description of short Jleshy-podded type.—See comparison below.

Com parison of lomj and short-jioddcd types.—.Mjoul J880 this bean was one of the

best known and most generally c-ultivated of the pole varieties, but to-day is only

little planted, and the variety, once l)rittlc and fleshy-podded and excellent for snaps,

has degenerated into a mixture of tottgh-podded beans, generally containing more

fiber and less suited for snaps than any other pole variety; at least, so far as our experi-

ments have been carried, no samples have shown any considerable number of the old

fleshy pods of twenty years ago. Most of present day stocks seem to consist largely

of the long flat-podded tj^e described above or of pods about the shape of Navy Pea

but about twice as large, and more resembling Virginia Cornfield than any other pole

variety. Some present day stocks also contain a shorter and less flat-podded type,

somewhat resembling the old brittle-podded type, but decidedly too tough and

stringy for use as snaps, somewhat oval through cross section, and inclined to be

very reddish tinged at green shell stage. Besides above differences in pod. present

day stocks vary consideraljly also in the color of seeds.

Synonym of long jlal-poddcd type.—Williiig's Pride Pole.

History.—Listed in 1873 by D. Landreth Seed Company, although probably culti-

^'ated in the South before that time.

Illustrations.—Light colored seeds are illustrated on Plate II, 2; cross section of the

old, true, fleshy-podded ty])e on Plate V, 1; cross section of present long, flat-podded

type on Plate V, 2; green shell pods of the long, flat-podded type, the present short,

tough-podded tv-jie, and the old, .sliort, fleshy-podded ty\>e on Plate XVI. 1, 2. and

4, respectively.

SPECKLED CUT SHOI!T POLE.

Listed by 101 seedsmen. Seeds tested: Ferry, 1S9S, 1900: Fish. 1903. 1004: Mc-

Clure, 1903; Thorburn, 1897, 1902.

Description.—Vine of moderate to large growth, of goo<l climbing habit, moderately

brandling, somewhat thick stemmed, wholly green, intermediate-late in season,

long in bearing, heavily productive. Leaf small-medium in size, medium green in

color. Flowers white. Snap pods very tiniform in size, very short, very straight,

decidedly bulged out in places, flat, becoming oval at green shell stage, medium
green in color, of smooth surface, somewhat tough, very stringy, of moderate liber,

medium to poor in quality, fairly free from anthracnose. Point of pod short and very

straight. Green shell pods reddish tinged, much depressed on outside between

beans, about 4 inches long, and usually containing 7 seeds very crowded in jiod. Dry

pods very easy to thrash. Dry seeds small, very short, sometimes wider than long,

oval through cross section, decidedly truncate and generally more obliquely than

squarely so, invariably straight at eye, irregular and variable in shape, dingy gi-ay in

color, dotted or completely covered with purplish red around eye. at back, and one end.

Cornpariion.—One of the (! most largely cultivated Kidney pole beans. Probaldy

more largely used for planting among corn than any other variety and apparently

tiseful only for this purpose. Pods and seeds much too small and vuiattractive as

green shell beans for -sale in market or for general use. Variety doeg not closely

resemble any other pole bean, but in shape and color of pods it is perhaps as much
like Lazy Wife as any. although much siualler. PikIs also similar to those of Xavy
Bush, differing principally in color, size, and wiili seeds more cnnvile,! in pod.



124 AMERICAX VARIETIES OF GARDEN BEANS.

Synonyms.—Corn Hill Pole. Cornfield Pole. Cut Short Polo.

History.—Tj-pe apparently first known in this country a.< Com Bean, later as Com
Hill, and within the last ten or twenty years as Speckled Cut Short. The name
Com Hill has been in use at least since 1835.

nhistrat ions.—Drj- seeds are illustrated on Plate I. 1; green shell pods on Plate

XVII. 1 and 4: cross section of snap pod is similar to Xa\'>" Pea (PI. V, 3K differing

principally in larger size.

TEXXESSEE WOXDER POLE.

Listed by 1 seedsman. Seeds tested: Landreth, 1905.

Description.—Vine of small-medium growth, of good climbing habit, few to mod-
erately branched, slender stemmed, open in habit, purplish tinged in places on stems,

intermetliate-early in season, of moderate bearing period, lightly productive. L«\f

large-me<lium in size, medium green in color, often purplish tinge<l. Flowers pink.

Snap potls variable in size, very long, verj^ cui^^ed, decidedly scimiter shapetl. much
curs'ed at extreme blossom end. almost doul)le barreled through cro.<s section. de<'ply

creasebacked . metlium green, of coarse and undulating surface, very brittle, of inap-

preciable string, without fiber, of good quality. Fairly free from antliracnose. Point

of pod long and cur\"ed. Green shell pods generally tinged with i)urple and splashed

with purplish red. much depressed on outside between seeds, of mudi wrinkled sur-

face, alx)ut 9J inches long, and usually containing 8 or 9 seeds fairly separated in po<l.

Drj' po<Is easy to thrash. Dry seeds large, extremely slender, flatfish oval through

cross section, invariably well rouniUxl at ends, straight or slightly incurved at eye,

verj- irregular in shape, generally more or less flattened, depressed, or bulged out in

places, slate gray in color marked tliroughout with long curved stripes of black olive

green, also minute area of same color around eye.

Comparison.—Little known and cultivated. The largest, straightest. and most

handsome-potlded of all cultivateil beans, but compared to Kentucky Wonder its

pods are too late and decidedly too few in number for jiractical u.sefulness, and the

variety is really usefid only as an exhiliition or show l)i-an. Pcxls. leaves, and stems

same color as i^cotia. but quite different in other respects. Most like Kentucky Won-
der, differing principally in purplish tinged pcxls, leaves, and stems, and larger,

straighter. later, and more doul)le-l)arreled pods.

Synonym.—Holmes"s Improved Sickle Pole.

History.—Intnxluce<l in 1901 by D. Landreth Seetl (^mipany.

nitistratwns.—Dry see<ls are illustrated on Plate III. I'.i: green shell |hkIs and

cross sections of same are similar to Kenlucky Wonder (PI. XV. _'. :iii(l I'l V, lT),

respectively).

VIRC,IXI.\ COKXFIEI.O POLE.

Lisle<l liy one seedsinan. Seeds tested: Wood, 1905, lilOG.

Description.—Vine of very large growth, of gixxl climbing habit, much branched,

verj- thick stemme<l. wholly green, very late, very long in bearing, verj- lu-avily pro-

durtive. I^-af medium in size, dark green in color. Flowers white. Snap pixls uni-

fonn in size, long, much cur\e(l. very flat, metlium green in iX)Ior, of somewhat coarse

surface, very t'lUgh, very stringy, of niuch liber, of jXKir quality, very free from antlirac-

nose. Point of pixl medi^un in .size and miKleralely c-urvini. Green shell jxxla

generally solid green, «)metimea sparingly spla-ihe*! wih faint purple. mo«leralely

depri-s-seil on outside between seeds, about (>J inches long, and usually i-ontaining S or

9 see<ls .somewhat separaltsl in [xkI. Dry [xxla easy to thrash. Dry sewls of nu'dium

size prr)piirlionally short, oval through crres .section, trun<-ate or rounde<l al ends,

straight al eye. solid white.

roHi/jrtWiioii.- I.illle known, little cultivatetl, and of very limited usefulness.

Decide<lly I<h. late f..r plaiiiluL' at the North, much tixi tough and slrinty for good

Kit)
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sna])s, iiii<l liKi small-soodpd and slender-podded to be recommended as a good green

sliell liean. Its value, if any, seems to be for planting among eorn for dry beans in the

South, for wliich purpose it is better than the present type of Southern Prolific or Mis-

souri Wonder, as its seeds are pure white in color. Next to Powell's Prolific it is the

latest in season and makes the largest growth of any variety listed by American seeds-

men. More like the long flat-podded 1 ype of Southern Prolific than any other variety.

Similar in general character and usefulness to Missouri Wonder and Royal Com.
//is/ocy.—Introduced in 1905 l)y T. W. Wood & Sons.

Illustralions.—Dry seeds resemble Royal Corn (PI. IV, 8), differing principally in

larger size; green shell pods resemble the long flat-podded type of Southern Prolific

(PI. XVI, 1), differing principally in lieing wider and flatter.

WHITE CREASEBACK POLE.

Listed by 82 seedsmen. Seeds tested: Armsby, 190(5; Burpee, 1897, 1901, 1905;

Ferry, 1900, 1902; Fish. 1905; Lompoc, 1906; May, 1905, 1906; Morse, 1906; Rice,

1905, 1906; Rogers, 1904; Routzahn. 1905; Steckler, 1905.

Description of early or true type.—Vine small in growth, at first often bushlike in

habit but climbing well when once started, few branched, slender stemmed, green

throughout, very early, short in bearing period, moderately to lightly productive.

Leaf of medium size, of medium green color. Snap pods very uniform in size, long-

medium, fairly straight, of exceedingly smooth surface, round, often double barreled

or greater in diameter from side to side than from sutiu'e to suture, generally deeply

creasebackcd but sometimes flat at back and front at green shell stage, medium green

in color, extremely brittle, stringy, of small fiber, of very good quality, quite free from

anthracnose. Point of pod short and curved. Green shell pods generally soiid green,

sometimes sparingly splashed with faint purple, full on outside between seeds, about

5 inches long, and usually containing 7 seeds crowded in pod. Dry pods easy to

thrash. Dry seeds small, of medium length, roundish through cross section, generally

more or less truncate at ends, straight at eye, solid white.

Description of late type.—Same as above except vine very large in growth, much
liranched, thick stemmed, very late, long in bearing, heavily productive, and pods

long.

('omparison of tdrhj and Inte types.—One of the five most generally cult i valcd Kidney
pole beans and largely planted in all parts of the country, especially the South. Pres-

ent day stocks are much mixed and confused and usually consist either of an early

or late type, or a mixture of both. The early t>^)e, which is the original true variety,

is the earliest of the pole sorts to produce snap pods, and ranks equally with Kentucky
Wonder and Burger's Stringless as the best extremely early snap bean for home or

market. It should be similar in growth of vine and a few days earlier in season than

Kentucky Wonder. Its pods should be a little smaller and of about the same shape as

Powell's Prolific, and similar al.w to those of Scotia Poh? and Byer's Bush. The pods

of the late type are usually similar to the true strain, and generally differ only in

slightly larger size. In some very degenerated stocks, however, the pods are very flat,

lull whatever the shape of pods, the season is always very late and the vines very largo

and coarse, so much so that in mixtures of the two types the frail slender plants of the

early tyjje are generally crowded out and rendered useless. The late type is similar in

season, vine, and ])od to Powell's Prolific, differing principally in the wholly green

color of its pods and vines, its piu'e white seed , and not quite so late season. Gardeners

who seek earliness will find the late type to be a great disappointment and perhaps a

great loss. For these reasons seedsmen should see that they not only have the right

type but that their .>ilocks are frci- from lair phinls.
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Synonyms of early or true type.—Best of All Pole, Blue Lake Creaseback Pole. Kal

Horse Pole, July Pole, Misv«ouri White Cornfield Pole. Point Market Prolific Pole,

Southern Creaseliack Pole, Tall July Runner Pole, White Cornfield Pole.

Synonyms oj late type.—Xone.

Bistory.—Apparently fir^t listed in this country in 1881 by the former Richard

Frotcher Seed Company, the predecessors of J. Steckler Seed Company. It is said

to have been grown in the .South many years before this time, but never tirought

prominently before the pviblic until 1881.

Ilhislralions.—Drj' seeds are illustrate<l on Plate IV. 7; snap pods on Plate XIX,
1; cross sections of snap pods are similar to Scotia (PI. V. 15i. ditTering principally in

smaller size.

wnlTK .'JICKt.K. POLE.

Listed by S seetlsmen. Seeds testetl: Ferry. 1900, 1904, 1905.

Description.—Vine of very large growth, of fair climbing habit, much bnmchi'd,

thick stemmed, wholly green, verj- late, long in bearing, moderately to heavily pro-

ductive. Leaf of medium size, of medium green color. Flowers white. Snap pods

somewhat variable in size, extremely long, vcrj- slender, ver\' curved, especially

at tip end, often much twisted, generally round, sometimes almost double barrcl«l

through cross section, deeply creasebacketl both at dorsal and ventral sutures, of rough

and undulating surface, medium green, very brittle, very stringj-. of moderate fiber,

of good quality. Point of pod long and moderately curved. Green shell pixls never

colored or splashed, much depressed on outside between seeds, of very wrinkleil

and uneven surface, aljout 9i inche.-^ long, and usually containing 8 or 9 seeds somewliat

separated in pod. Dry pods easy I i thrash. Dry seeds lai-ge, very slender, round-

ish or roimdish oval through cross section, well roundeil or decidedly tapering at entis,

straight and slightly incurved at eye. exceedingly irregular in shape, generally bent

or bulged out considerably on one side, solid white except minute area of yellow

around eye.

Comparison.—One of the little known and lesser cultivated varieties. Decidedly

too late for general cullivation at the Xorth but a giHid late variety for snaps at the

South. It is questionable, however, whether it is as desirable even in that section

as Scotia, Black Kentucky. Wonder, or Royal Corn. As the last-named variety is

white-seeded it would seem to lill every requirement of White Sickle, with the addi-

tional advantage of being earlier and more productive. After Royal Corn the variety

most re.iembles Kentucky Woinhr. differing principally in much larger and later

vine and longer, slenderer, more ileeply creasebacked. more solid green pixls; al,<o

similar to Tennessee Wonder.

Confusintj names.—Uolmes's Improved Sickle. American Sickle, bolh very differ-

ent varieties from White Sickle.

History.— IntriHluced in 188-' by the former Kicliard Frolscher Seed Company, (he

predecessors of J. Steckler Seed Company, ll is said to have been grown al (be

South for many years before that lime )>ut never brought prominently before the pub-

lic until 18S2.

Illustration*.—Dry seeds are illustrated on Plate IV. 23; green shell pods and ••ros.s

8e<-tions of same resemble Kentucky Wonder Pole (PI. XV, 2, and PI. V, 25,

respectively I.

WIIITk's riiliLIKli IMil.K.

Listed by 1 seedsman. Seeds tested: Ciodden, ISIOo.

Dfsrriplion.—Vine of large-medium growth, of g<K)d climbing habit, moderately

branched, thick stemmed, wholly green, intermediate in scai<on, of moderate to long

bearing period, heavily proiluctive. Leaf large-medium in size, metlium green in

color. Flowers white. Snup pods uniform in size, very long, di'cidedly sciiniler



KID.XKV IJEANS. 127

ciiivrd. (lat, deeply ereasehuekeil. iiieiliurii green in eolor, of coarse surface, lirit-

lli\ stringy, of Kinall liber, of good (luality. fairly free from anthracno.se. Point

of pod long and curved. Green shell pods generally sparingly splashed with faint

purple, somewhat dejjressed on outside between seeds, aljout 7 inches long, and
usually containing 7 or 8 seeds fairly close in pod. Dry pods easy to thrash. Dry
seeds large, long, flatfish oval through cross section, rounded or truncate at ends, gen-

erally straight at eye, somewhat irregular in shape, often bent or bulged out on one
side, putty colored with golden bronze green stripes and also minute area of yellow

ocher around eye.

Comparison.- I.iille known and cultivated. Excellent as snaps and green shell

l)eans for home or market. The best variety for late snaps in places where Black
Kentucky \\'(inder and extremely late varieties do not mature full crops. Ranks
almost equally with Lazy Wife and Arlington Red Cranberry as a general-piu^ose

snap and green shell bean. After Black Kentucky Wonder the pods most resemble

Burger's Stringless, Kentucky Wonder, and Tennessee Wonder. Very similar to the

English variety known as Sutton's Epicure.

Synonyms.—Noxall Pole. Rhode Island Butter Pole.

History.—Of uncertain origin and name. Some writers mention a variety of this

name as early as 1850; others give it a later origin, claiming the type first originated

with Fulton S. White, of Birmingham, Ala., or else in the West; while still others

claim it to be renamed from Rhode Island Butter Pole. Name has been in use among
.'\nierican seedsmen at least since 1878.

IllKslrations.—Dry seeds are illustrated on Plate II, 20, and snap pods on Plate

XVIII, 2; cross sections of snap pods resenil)le in shape Kentucky Wonder Wax
Pole (PI. V, 20).

WOUCESTEI! MAMMOTH rOI.E.

Listed by 6 seedsmen. Seeds tested: Rawson, 1897, 1901, 1904; Ross, 1904-1906.

Description.—Vine of largo growth, of poor climbing habit when young Ijut climbing

well when once started, very thick stemmed, moderately branched, green through-

out, intermediate-late in season, long in bearing, moderately productive. Leaf verj'

large, very dark green. Flowers pink. Snap pods varying in size, long, fairly

straight, extremely large through cross section, flat, becoming almost round at green

shell stage, of coarse surface, brittle, stringless. of inappreciable fiber, of good quality,

fairly free from anthracnose. Point of pod very long, slender, and inclined to curl

and twist. Green shell pods abundantly l>ut not distinctly splashed with red, much

depressed on outside between seeds, about 7 inches long, and usually containing 5 to

7 seeds very crowded in pod. Dry pods somewhat hard to thrash. Dry seeds very

large, very much thickened, roundish oval through cross section, truncate or rounded

at ends, rounded or full at eye, pale buff in color, freely spla.shed with pin-plish red.

Comparison.—One of the lesser grown varieties of the country. Succeeds best and

is more largely planted in New England than in any other section, .\hhough the

largest seeded, thickest podded, and the most showy of the Horticultural class, it has

always been an uncertain cropper in our trials and not so reliable as London Horticul-

tural, or Childs's Horticultural, but where it grows to full perfection it is probably the

best of the Horticultural varietii's. Rarely as productive as Lazy Wife, Red Cran-

berry, Scotia, or Black Kentucky \\'onder. More like Golden Carmine-Podded

Horticultural than any other variety. Great differences exist in .stocks, some of the

poorer strains being almost as small podded and small seeded as London Horticul-

tural or only one-half the size of the true type described above.

.S',vnoni/»!,f.—Hampton Pole, King horticultural Pole, Mammoth Horticultural Pole,

Mugwump Pole, Shakers Pole.

3523—No. 109—07 9
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History.—Introduced in 1895 by W. W. Rawson A: Co.. who write the variety origi-

nated with a market gardener near Worcester. Mas?.

Illuslrations.—Diy seeds are illustrated on Plate 1. fl. and green .'^hell pods on

Plate XrX. 3.

POLE AVAX-rODDED.

This comparatively small and unimportant class consists of varie-

ties more useful for their snap pods than for their dr}" seed. The
range in color, shape, and size of pods is not very wide, but the class

contains many of the most handsome pods of any of the Kitlncy

varieties.

AND.\LVS1.\ WAX POLE.

Listed by 20 seedsmen. Seeds tested: Buckbee. 1900; Johnson tt Stokes. 190_\

1904. 1905; Thorburn. 1897.

Dcsiriplwn.—Vine of large growth, of poor climbing habit when young l)Ut doing

well when once started, much branched, thick stemmed, somewhat yellowish green

at stems, late, heavily productive, long in bearing. Leaf medium in sir.e, medium
green in color. Flowers white. Snap pods very uniform in size, of medium lengtli,

very cur\'ed. flat when young but becoming round at green shell stage, solid ricli yel-

low, verj' smooth, brittle, stringlcss, without lil)er, of good quality, fairly free from

anthracnose. Point of pod short and fairly straight. Green shell pods never colored

nor splashed, full on outside between .seeds, about 5 inches long and usually containing

6 or 7 seeds very crowded in pod. Dry pods somewhat liard to tlira,sh. Dry seeds of

medium size, almost as broad as long. roundi.-:h oval through cross section, generally

well rounded at ends, decidedly larger at one end than at other, much rounded or full

at eye, solid white.

Comparison.—Little known and planted. Next to Indian Chief and Mont d"Or the

best late wax bean for home or market, and being white seeded it is in some cases

preferable even to these varieties. Pods very similar to Indian Chief, differing prin-

cipally in being earlier, shortiT. rounder, more curved. d('e[)er yelhnv, anil never

colored or splashed

.

Synonyms.—Golden Andalusia Wax Pole, (iolden l.azy Wife Wax Pule.

History.—Introduced in 1890 by Johnson A Stokes, and said (o have originated with

a bean grower in Andalusia. Pa.

Illustrations.—Dry ."ceds are hardly distinguishable from I.jj7.y Wife Pole (PI. IV,

16); cross sections of snap pods are similar to Currie's Uustproof Wax Hush (PI. V, 10),

and green shell podssimilar in .shape to Red Cranberry Pole (PI. XVIII.HV differing

principally in being exceedingly curved, thii'ker in cn)s.s section, and of longer

pod point,

(iOLDEX CARMIXK-PODDEU HORTICl'tTfKAI, WAX rOI,E.

Li.sted by 51 seedsmen. Seeds tested; Rogers. 190IV190(i.

Description.—Vineof moderate growth, of giKxl climbing habit, moderately branched,

somewhat thick stemmed, green in color except generally inclined to yellowish green

at stems, early, nf mmlerate bearing period, heavily to moderately proiluctive. Leaf

large-medium in size, medium green in color. Flowers light pink. Snap pods some-

what varying in size, very long, generally straight, souielimes zigzag from side loside.

sometimes much beni, always very flat, light yellow or yellowish green, of smoolli

surface, sometimes splashe<l with red, very brillli', stringlcss, willioul liber, of good

quality, free from anlliriM-niw. Point of pod exlremely long, very slender, geni'rally

twislerl and curled. Green shell pods largely light yrMlow, distinctly and irregularly

100



KIDNEY BEANS. 129

splashccl witli Iji-ight rod, sometimes a large part ul' pod without splashing, miuh
sunken on outside between seeds, about 7\ inches long, and usually containing (i or 7

seeds fairly separated in pod. Dry pods fairly easy to thrash. Dry seeds large, a

little longer than wide, rounded oval through cross section, generally well rounded at

ends, rounded or full at eye, pale buff in color, generally splashed with purplish red,

but sometimes with dark purple.

Comparison.—New and as yet not generally cultivated l>ut rapidly gaining in popu-
larity. The best and most handsome all-round pole sort ffir snaps, green shell, and
dry shell beans for home or market. When well grown the pods are the most bril-

liantly splashed of all pole varieties, but they have the undesirable feature of being
iiuii-h undersized, bent, and twisted when not well grown and of being hardly colored

at all wlieii the weather is cloudy or the season very wet. Pods quite different from

other pole varieties, but perhaps as much like Worcester Mammoth as any, differing

principally in more open habit, greater earliness, and larger pods of different color.

Synonym.—Gold and Carmine Pole.

Uistoiy.—Introduced by seedsmen in 1!J01 and originated Ijy Rogers Brothers, of

Chaumont, N. Y.

Uluslralions.—Dry seeds are shown on Plate I, 11; cross sections of snap pods are

similar to Golden Cluster Wax Pole (PI. V, 27), and snap pods similar in shape to Ken-
tucky Wonder Wax Pole (PI. XVI, .3), differing principally in considerably wider
pods and mucli longer pod point; green shell pods are splaslied as brilliantly as those

of Extra Early Horticultural Pole (PI. XV, 1 ).

GOLDEN CHAMPION W.\X POLE.

Listed by 9 seedsmen. Seeds tested: Fen-y, 1902; Henderson, 1897, 190.5.

Description.—Vine of small growth, of poor climbing habit, moderately branched,

slender stemmed for a pole bean, very yellowish at stems, very early, lightly to mod-
erately productive, of short bearing period. Leaf very I'ght yellow, medium in size.

Flowers pink. Snap pods uniform in size, long, veiy much curved, round, very

whitish yellow, of somewhat smooth surface, somewhat tough, stringy, of moderate
fiber, of fair quality, fairly free from anthracnose. Point of pod very long, very

curved. Green shell pods never colored or splashed, full on outside between seeds,

about G] inches long, and usually containing 7 seeds very crowded in pod. Dry pods
easy to thra.sh. Dry seeds large-medium, slender, flattish oval through cross section,

rcumded or truncate at ends, generally decidedly incurved at eye, mostly .solid black-

isli Iilue in color, tinged sometimes with marocm or brown shades.

Comparison.—Formerly quite popular but now little planted. Decidedly lacking

in jiroductivcnoss, hardiness, and sure cropping qualities and apparently of no special

value except possibly for earliness, though even in this respect Kentucky Wonder
Wax is almost equal to it, besides immensely more productive, hardier, and a surer

cropixr. Being somewhat tough and stringy, it can not be recommended as a first-

cla.ss snap bean for home use. Most like Andalusia Wax, differing principally in

smaller, earlier vine, and longer, rounder, better tilled, more whitish yellow pods,

which are almost identical with those of Bismarck Black Wax Bush.

History.—Introduced in 1890 by Peter Henderson A Co,, and descrilied l)y them as

of European origin,

ninstrations.—Dry seeds are illustrated on Plate II. 28; snap pods on Plate XVI,
•'); cross section of snap pod resembles in shape that of the round-podded type of

Kefugee (PI, V, 12),

OOLDEN CLl'STEH W.\X POLE.

l.i.slcd by 109 seedsmen. Seeds tested: Burpee. 1901 : Ferry. 1902, 190:?: Fish. 1903,

1901, I90(i; McClure, 1903; Rice, 1905, 190C; Thorburn, 1903! 1905.

109
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Description.—Vino of large growth, of good climbing habit, modei-alcly Ijranched,

thick stemmed, yellowish green at stems, early-intermediate in season, productive,

of long to moderate bearing period. Leaf large, light green. Flowers white. Snap
pods somewhat varying in size, very long, fairly straight, verj- flat, of very smooth sur-

face, clear solid wliitish yellow, very brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthracnosc. Point of pod long and slightly cur\"ed. Green
shell pods never colored or splashed except for black lines along dorsal and ventral

sutures, m\ich depressed on outside between seeds, about 74 inches long, and usually

containing 8 seeds fairly separated in pod. Dry pods easy to tlirash. Dry seeds large-

medium, proportionally short, flattish through cros-s section, truncate or rounded at

ends, generally straiglit at eye, generally regular in shape, sometimes bent or bulging

out in places, solid white.

Comparison.—A well-known standard wax variety. More extensively grown than

any of the wax pole sorts but not nearly .sij largely cultivated as the standard green-

pfjdded pole varieties. When stocks are pure, it is, next to Golden Carmine-Podded
Horticultural, the best of the wax pole sorts as snaps and green shell beans for homo
or market use. Most stocks of present day are, however, l)adly mixed and deteriorated,

and for this rea.<(m it is not safe to recommend the variety unless the quality of the

stock is known. The impure slock.* produce many half-greonish. unattractive, under-

sized pods, some being almost round in shape, while the pure t\-pe niaki'S a fine e.xlubi-

tion or show variety, its immense, beautiful, yellow pods attracting even more atten-

tion than those of Kentucky Wonder Wax, Sunshine Wax, or Landrelh's Pole. More
like Sunshine Wax than any other pole variety, the pods being hardly distinguishable

from that sort except for their greater length, width, thickness, and solid yellow <-olor

which is almost without any reddish tinge whatever. Similar al.'*o to Kentucky
Wonder Wax and Landreth's Pole.

Synonym.—Early Golden Cluster Wax Pole.

History.—Introduced in 1886 by Henrj- A. Dreer as Drcer's Early (iolden Cluster

Wax Pole and described as coming from stock of John Kiumer, of Doylestown, Pa.,

who is said to have obtained tlic S(»ed from Germany.

Ilhistralions.—Dry seeds are illustrated on Plate IV, 18; cross section of snap poil

on Plate V, 27; snap pods are similar to Kentucky Wonder Wax Pole (PI. XVI, 3\
differing principally in flatter sliape.

INI)I.\N CHIEF WAX POLE.

Listed by 20 seedsmen. Seeds tested: Farquhar. 1905; Fish. l!>0o.

Description.—Vine of large growth, of poor <-limbing habit when young, but doing

well when once started, much branched, thick stemmed, generally more or le.ss ri'd-

dish tinged at stems. late, heavily productive, of long bearing period. Leaf of me<liiim

size, of medium green color. Flowers pink. Snap pods verj- uniform in size, medium
in length, much curved, flat, bi'coniing round al green shell stage, of a rich, .solid yellow

color, of vi'ry smooth surface, brittle, stringless, without fiber, of goo<l quality, fairly

free from anthracnosc. Point of pod short and fairly straight. Green shell pods some-

what reddish tinged, generally faintly purpli.sh splashed when very old, full on oul.><ide

between beans, about 5jl
inclns long, and usually containing 7 or 8 seeds very <'rowdi>d

in |)od. Dry pods fairly ea.>;y to thrash. Dry seeds of medium size, somewhat longiT

than wide, njundi.sh oval through cross section, roumled or truncate at ends, rounded

or full al eye, solid deep blui.-^h lilack in color.

Com/mrison.—A well-known wax sort but not mucii planted at present time. Next

to Mont d'OrWax it is the best late wax pole variety and excellent as snaps for either

home or market. Probably t(jo lale in .season to be generally ])opuhir and evidently

largely succeeded by the earlier, larger, more hand.sonie'|K)ds of Ciolden Cluster Wax,
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Konturky Wonder Wax, and Golden Carinino-Poddcd Iloiiifultural. In our trials

it, has proved to l)e of a different type from the samples tested of Black Wax Polo,

although the two arc classed by most seedsmen as identical. More like Andalusia Wax
than any other, differinf,' principally in being earlier, larger, more handsome, and

more productive.

-S'//?i,o(i;/ni.s.—Algerian Wax Pcile, Hlack Algerian Wax Pole, Black Wax Pole, Ger-

man Black Wax Pole, Tall German Black Wax Pole.

llislonj.—Introduced into Unit(,'d .States about 1852. Apparently the first culti-

vated wax-podded variety, either pole or bush.

Illuslraliov^.—Dry seeds are illustrated on Plato II, 14; cross sections of snap pods

arc? similar to Currio's Rustproof Wax (PI. V, 10), and snap pods to Bismarck Black

Wax Bush (PI. VII, 1), differing principally in much flatter shape and larger size.

KEXTUCKY WONDEU \V.\X POLE.

Listed by 10 seedsmen. Seeds tested; Gregory, 1901; .lohnson & Musser, 1905; Man-
gelsdorf, 1904-1906.

Description.—Vine of small medium growth, of good climbing haljit, few branched,

very open in growth, somewhat slender stemmed for a pole bean, more or less yellowish

and slightly tinged with pink at stems when old, very early, of short bearing period.

Leaf large-medium in size, medium green in color. Flowers white. Snap pods uni-

f(jrm in size, very long, fairly straight, generally turned back at stem end, flat, solid

whitish yellow, of very smooth surface, very brittle, stringy, of very small fiber, of

good quality, much subject to anthracnose. Point of pod medium in length and slightly

curved. Green shell pods generally tinged with pink, especially at stem end and often

obscurely splashed with same color, much depressed on outside between seed, about

8 inches long, and usually containing 8 seeds fairly separated in pod. Dry pods easy

to thrash. Dry seeds of medium size, of medium length, flattish oval through cross

section, rounded or truncate at ends, straight or slightly incurved at eye, somewhat
irregular in shape, commonly bulged out or bent on one side, maroon to chocolate

brown.

Comparison.—One of the lesser grown varieties, but rajiidly gaining in popularity,

especially at the South. Decidedly the best strictly extra early wax pole variety

for home or market use. A few days later than Kentucky A\'onder Pole and consid-

erably earlier than Golden Carmine-Podded Horticultural Pole, but for a general crop

bian the pure stocks of Golden Cluster Wax, Sunshine \\'ax, or even Golden Carmine-

Podded Horticultural are more productive and longer in bearing; besides, this variety

has proved in our trials to be especially subject to anthracnose, while the others men-
tioned were comparatively free from the disease. Most like Golden Cluster Wax,
differing principally in narrower pods, smaller vines, and earlier season. Pods much
larger and flatter through cross section than Kentiu'ky Wonder, but fully as pinkish

tinged at the green shell stage.

Synonyms.—Ohio Wax Pole. Pros]jerity Wax Pole, Salzer's Prosperity Wax Pole,

Scliwill's Wonderful Wax Pole.

History.—Introduced in 1901 by .lohnson &. Musser.

Illuslralio7is.—Dry seeds are illustrated on Plate III, 21; cross section of snap

pods on Plate V, 26, and snap pod.s on Plate XVI, 3.

L.\NDRETIl's WAX FOLK.

Listed by 1 seedsman. Seeds tested; Landreth, 1905.

Description.—Vine of largi; growth, of good climbing habit, moderately branched,

(j[)en in habit, thick stemmed, yellowish green at stems, sometimes pinkish tinged

at stems when old, early, fairly productive, of moderate bearing period. Leaf lai^ge,

lou
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light gi-eon. Flowers wliite. Snap pods somewhat variable in size, very long, gener-

ally much curved inward, always more or less zigzag from side to side, often mark-

edly so. extremely large, flat-oval through cross section, becoming round at green shell

stage, of a clear, solid whitish yellow color, of verj- smooth surface, very brittle, stringy,

of small fiber, of good quality, fairly free from anthracnose. Point of pod long, slightly

curved. Green shell pods never colored or splashed, very much sunken on outside

between seeds, about Uj inches long, and usually containing 7 or IS seeds, much sepa-

rated in pod. Drj- pods easy to thrash. Dry seeds large-medium in size, metiium in

length, flattish oval through cross section, generally well rounded at ends, straight or

slightly incur\-ed at eye, irregular in shape, cur\-ed on one side and bulged out on

other, maize yellow in color, marked with long circular splashes of dark hazel.

Comparison.—Little known and planted. Interesting because of exceedingly

thick, zigzag-shaped pods, with deep depressiims between seeds, liiu of no real prac-

tical value. Ki'utucky Wonder Wax being decidedly earlier and more handsome, and

pure stocks of Golden Cluster Wax far more productive, while Golden rarmine-Poddt-d

Horticultural is a better variety in every respect. Most like Kentucky A\"onder Wax
in both pod ami plant.

nistory.—Introduced in 1905 by D. Landreth Seed Company.
Illustrations.—Drj' seeds are illustrateil on Plate III, 11; snap |)od.s and cross section

of same are similar to Kentucky Wonder Wax i^Pl, XVI, 3, and PI. V, 26, respectively,)

differing principally in exceedingly zigzag shape.

MONT d'oR W.\X pole.

Listed by 11 seedsmen. Seeds tested: Thorburn. 1901, 1902, 1905.

Description.—Vine of large growth, of piKir climbing habit when young, but doing

well when once started, much branched, thick stemmed, generally more or less red-

dish tinged at stems, intermediate-late in .'season, heavily jirtKluctive. long in bearing.

Leaf of medium size, of medium green color. Flowers pink, ."^nap pods very uniform

in size, medium in length, straight, flat, becoming roundi.sh oval at green shell stage,

6<jlid yellow in color, of very smooth surface, brittle, stringless, without fiber, of gixxl

quality, fairly free from anthracnose. Point of pod long antl slightly curved. Green

shell ixxls generally faintly purpli.«h, splashed and tinged in |)laceswhen old, moder-

ately depressed on outside between seeds, about 5} inches long, and usually containing

8 seeds crowdetl in pod. Dry seeds metlium in size, proportionally short, oval through

cross section, rounded or tnineale at ends, rounded or straight at eye, madder brown

to pansy violet.

Comparison.— Little known or planted. Probably the best lale wax pole \'ariely.

Earlier in sea.«on, but not quite so productive nor a.< vigorous a grower as Indian Chief.

Excellent a.-* snaps for home or market, but not nearly so desirable for green or dn,' shell

beans as Golden Carmine-Podded Ilorlicultund and most green-|)odditl ]xile varlelii>s.

Most like Indian Chief, differing principally in earlier sea.son, flaltir mihI siniiu'hier

pods, which are verj- similar to lho,se of Currie"s Black Wax Hush.

History.—Listed by ,seedsmen In this country at least since 1>S^^

Illustrations.—Dry seeds are llluslratwl on Plate II, 15: snap juxl.-* and cross .section

of same are similar to Currie's Rustprrmf Wax Hush (PI. VIII, I. and PI. V. 10, respec-

tively).

six.siii\F. w.\x roi.K.

Listed by 1 seedsman. Seeds teste<l: Hurpee, l!KM, 1»0(!.

Description.—Vine of large growth, of gooil climbing liabii, moderately branched,

thick stemme<l, usually yelliiwi.-*li green at stents, occasionally slightly re<lilish liiiged

in places, late, heavily to niiKlera!<-ly pniductive, long in bearing. Leaf large, light

iri!<
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green. Flowers while. Snap pods somewhat varial)h; in size, ven,' long, fairly straight,

very flat, of a clear, .solid whitish yellow eolor, of very smooth surface, very brittle,

stringy, of sraall fiber, of good quality, fairly fr<;e from anthracnose. Point of pod long,

slightly curved. Green shell pods often slightly reddish tinged, without black lines

along .suture.s, much sunken on outside between seeds, about ~i inches long, and usu-

ally containing 8 seeds fairly separated in pod. Dry pods easy to thrash. Dry seeds

of medium size, proportionally short, flatfish oval through cross section, truncate or

rounded at ends, straight at eye, solid purplish brown.

Comparison.—Little known and planted. Same general value and usefulncas as

Golden fluster Wax, and more like it than any other; but being smaller podded,
later, and dark instead of white seeded it is not nearly as valuable as the pure stock

of that variety. Very similar also to Kentucky Wonder Wax, differing principally

in season, larger growth, and wider, flatter pods.

I/islorij.—Introduced in 1890 by W. Atlee Burpee & Co., who write that the seed
was obtained on Long Lsland about 1887.

Ilhislruti07is.—Dry seeds are illustrated on Plate I, 22; crosf: section of snap pods
are .^amc as Golden Cluster Wax (PI .V, 27); snap pods are very similar to Kentucky
Wonder Wax (PI. XVI, .3 '. differincr principally in being wider and flatter.

CATALOGUE OF VARIETY NAMES.

The follow ing list includes nearly all the garden beans catalogued

to-day in America, the only omissions being a few kinds listed by
little-known seedsmen, certam varieties of only local name, and some
field sorts known only to the produce trade. The list embraces both
distinct and subsidiary varieties, the former, as already explained,

being represented by names signifA-ing distinct t^^cs and the latter

by names signifying other so-called varieties, or sorts, which upon
trial have been foimd to be strains or duplicates of the distinct t.^-pes,

or, at least, so closely resemblmg them as to be practically identical.

The variet}- names of tliis list indicate in every case whether the

sorts are pole, Luna, wax, or field beans, the word pole bemg included

on all pole sorts, Lima on Lima sorts, wax on all wax sorts, and field

on all field sorts. After each name is given the number of seedsmen
who listed the variety in 1906. In case a name is so similar to some
other as to leave no doubt that it refers to that name, then the seeds-

men using such a name have been counted with those listing the pre-

ferred name; for instance, all seedsmen listing Extra Early Red Val-

entine, Early Red Valentine, and Cleveland's Red Valentine have been
counted with those listing Red Valentine instead of each being listed

separately. The seedsmen mentioned after these data are those from
whom seed was obtained and ujion whose samples the descriptions are

largely based.

Adams's Everbeai-ing Cluster Butter Pole Lima. ( Listed by 1 seedsman. Seeds
tested; Sleekier, 190.5. 190(i.) Same as Small White Pole I.inia. .\pparenllv lii-st

listed in 1902 by J. Sleekier Seed Company.

Admiral Togo. (Listed by 1 seedsman. Seeds tested: Isbell, 1906.1 Same as Cur-
1 !• "s Black Wax. First named and introduced in 1906 by S. M. Isbell .^ Co.
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Algerian Wax Pole. (Listed by 1 st;edsman.) A name applied l>y Alfred Bridge-

man In Indian Chief Wax Pole.

Allan's Imperial Wax. (See p. 91.)

American Sickle Pole. (Listed by 1 seedsman. &eeds tested: Philips, 1905.)

Same as Kenliuky Wonder Pole and very different from White Sickle Pole of oiher

seedsmen. First listed in 1891 bv J. M. "Philips's Sons a.s Philips's .\meriean Sickle

Polo.

Andaltisia Wax Pole. (See p. 128.)

Archias's Improved Kentucky Wonder Pole. ( Listed by 1 seedsman.) Same as

Kentucky Wonder Pole.

Arlington Red Cranberry Pole. i^See p. 113.)

Aroostook Bush Lima. (See p. 39.)

Asparagus Pole. (Listed bv 9 seed.smen.) A name S(>metim<'S applied to Yard
Long Pole.

Banner Leafless Field Bean. ( Listed liy 1 seedsman. Seeds tested; Ishell, 1905.)

Same as Navy Pea. Apjianntly lii-sl listed in seedsmen's catalogues by the former

firm of Harry X. Hammond Seed Company, but name probably in use among farmers

several years before this date.

Barteldes's Bush Lima. (Seep. 40.)

Bayo Field Bean. (Not listed in see<l catalogues. Seeds testeil: Hra.-'lan. 1905,

1900.) This is a very large, late, semirunning field variety, extensively planted in

the Sacramento Valley region of California, but possibly tiKj late in season for grow-

ing in the East. Enormous crops are obtained in California, the yields far sur-

passing those obtained from field varieties grown in New York ami Michigan.

Wickson states there are two types, one of which is small-seetled, and known as

Bayo Grande and the other large-sewletl and known as Bayo Chico. The seed is

said to have been brought to California from Chile about 1849. Seed of the variety

is shown on Plate II. 10.

Bell's Giant Stringless Green Pod. (Listed by 1 .sewlsman. Seeds tested: Bell,

1906. 1 Same as (liant Stringlcw Creen Pod. First listed by J. J. Bell in 190G.

Bell's Prolific Green Pod. (Listed bv 1 seedsman. Secxls tested: Bell. 1905.)

Same a.- Burpee's Stringless Green Pod." First listed in 1903 by J. J. Bill.

Best of All Bush, i See p. 54. i

Best of AH Early Market Bush. (Listed by 3 seedsmen. Seeds tested: J. Bolgi-

ano. lIlO.j; Moore ,^ Simon, 1905.) Same as "Extra Early Refugee. First lieti-d ni

1S95 by Moore \- Simon.

Best of AU Pole. (Listed by 5 seedsmen.) .V iianii- sometime.'; ajiplied to White

Cnaseback Pole.

Biff Sioux Pole. (Listed bv I seedsman.) .V name soineiimes applied to Coiicord

P, le.

Bismarck Black Wax. (Seep. 91.

i

Bismarck Great German Soup Field Bean. (Lisii-d by 1 seedsman. .Sce<ls

tx-sted: Moor.- \- Simon, 1905.1 Same as Navy Pia. First listed in 1905 by Moore

i% Simon.

Black Algerian Wax Pole. (No longer ll8te<l by American seedsmi'U.i A name
lonierly ap]iliiil to the variety more recently listed as Indian Chief Wax Pole,

Black-Eyed Wax. (See p. '.V'.)

Black Kentucky Wonder Pole. (See p. 1 14. i

Black Spanish Field Bean. (No longer listed by American seeilsmen.) A niuiie

lormerry appli'd lo Bhuk Turtle Soup.

Black Turtle Soup Field Bean. (See p. 55.)

Black 'Valentine. (See p. 55. j

Black Wax Bush. (I,isled by 109 s<-<-dsmen. Si'i-<1h te.s|e<l: Thorburii, liMCJ.)

.Same ai< (ierman Black Wax Bush.
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Black Wax Pole. (Listed hy 51 Koml.siiicn. .Scwls tested: Thorbum, 1!«5.;
Described by most seeilsinon to be same as Indian Chief Pole; but in samples
receive<l bere for trial th(! two varieties were somewhat different, the Black Wax
Poh! bi'iiig alxiut five days later or a1)out same season as Andalusia Wax Polo and
its pods decidedly siraifjbler, suiiu'wluit. llalter, and more depressed between beans
than Indian Chief, while its seeds w<t(^ deep violet or bluish Ijlack in color. Pods
apparently same as Arlington Red Cranberry Polo except in color. The variety
was one of the first cultivated wax lieans, having l)eon known in this country under
this name or as German Black Wax at least since 1863.

Bliss's Extra Early Pole Lima. (Listed by 1 seedsman.) Same as Extra Early
J(M>cy Liiiiu. A luuiie furiiierly in general use but now omitted from most seed lists.

Inlroduced in IS78 by tlie furn'ier firm of B. K. Bliss it Son.

Blue Lake Creaseback Pole. (Listed by 3 seedsmen. Seeds tested: Cox,
1905.) Same as White Creaseback Pole. First listedinl903 byCox Seed Company.

Blue Pod Butter. (See p. 5G.)

Blue Pod Field. Not listed by seedsmen, but known to the produce trade of the East
and grown to some extent in New York Stale. Very different from Blue Pod Butter
of W. Atlee I'.urpee >»c Co.

Bolgiano's Early May Queen. (Listed liy 1 seedsman. Seeds tested: Bolgiano,
1905.) Same as Extra Early Refugee. Introduced in 1905 by J. Bolgiano & Son.

Bolgiano's Sunshine Bush Wax. (Listed by 1 seedsman. Seeds tested: Bol-
giano, 1905.) Same as fioIden-Eyed Wax. An apparently recent introduction of

J. liolgiano it Son.

Bolgiano's Wax. (Listed by 1 seedsman. Seeds tested: F. Bolgiano, 1905.) Same
as slringless type of Refugee Wax. First listed in 1902 by F. W. Bolgiano it Co.

Boston Favorite. (See p. 57.)

Boston Navy Field Bean. (Listed by 1 seedsman.) A name sometimes applied
to Navy Pea.

Boston Pea Field Bean. (Listed by 17 seedsmen. Seeds tested: Burpee, 1901;

Keeney, 1906; Johnson it Stokes, 1897.) Same as Navy Pea. Apparently first

listed about twenty years ago.

Boston Yellow Eye Wax-Podded. (Listed by 1 seedsman. Seeds tested: Bol-
giano, 1905. ) Saniea;; • ioldeii-Eyed Wax, but quite different from the green-podded
%arieties known as Yellow Eje and lmpro\'ed Yellow Eye. Named in 1905 by
F. H. Ebeling.

Bountiful. (See p, 57.)

Breck's Boston Snap, i Listed by 1 seedsman. Seeds tested: Breck, 1905.)

Sanii' as I'.ounliful. Vu>\ lisied in 1904 by Joseph Breck & Sons. Described as a
sport from Long Yellow Six Weeks,

Breck's Dwarf Horticultural. (Listed by 1 seedsman. Seeds tested: Breck,
1900.) Same as Boston Fa\orite and quite different from Dwarf Horticultural of

other seedsmen. Listed by Joseph Breck it Sons at least since 1887.

Breck's String and Shell. (Listed by 1 seedsman. Seeds tested: Breck, 1902,

1905,) Same as Best of .\11 Bush and consisting mostly of the round-podded type
of tliat variety. Introduced in 1900 by Joseph Breck it Sons,

Brittle Wax. (Listed by 6 seedsmen. Seeds tested: Burpee. 1904: Keeney, 1904,

lilOd. ) Same as Round Pod Kidney Wax. Introduced in 1902 by W. Atleo Burpee
it Co., who state the bean originateVl with N, B, Keeney it Son. of Leroy, N, Y,

Broad Windsor. (Sec p, 37,)

Brockton Pole. (Seep, lll.i

Brown Six Weeks. (Listed by 2 seedsmen.) \ name frequently used prior to 1S70

for Mohawk and occasionally so used by seedsmen at the present time.

Brown Speckled Valentine. (Listed by 2 seedsmen,) A name occasionally

apphed to Refugee.

Brown Swedish Field Bean. (See p, 58,)
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Buckbee's Early Wonder Bush.. (Listed by 1 seedsman. Seeds tested: Buckbee.
1905.1 Same as Red Valentine. First listed in 1900 by H. \V. Buckbee as Buck-
liee's Early Wonder Bush.

Buist's Early liightning Valentine. (Listed by 1 seedsman. Seeds tested:

Ruist. 190-3. 1 Same as Red Valentine. Introduced in 1890 by Robert Buist Seed
Company.

Bui-ger's Stiingless Pole. (See p. 115.)

Buxlingame Medium Field Bean. (Listed by 7 seedsmen. Seeds tested: Greg-
ory. 1905.1 A lielJ bi^n of similar habit to Day's Leafless Medium. Originated
iiliout 1896 in Genesee County. X. V.

Burpee's Bush Lima. (See p. 42.

>

Bui-pee's Kidney Wax. (See p. 92.)

Burpee's Quarter Century Bush Idraa. Same as Quarter Centurv Bush Lima or

Wondi-r lUisli I.inui.

Burpee's Stringless Green Pod. (See p. 58.)

Bui-pee's White Wax. (
S(>i> p. 9:5. i

Bui-pee's Willow-Leaved Bush Xima. Same as Willow-Leaved Bush Lima.

Bush Multiflora. (Not included in .-Vmerican seed catalogut"!. A])parently grown
only by 1 seed grower. Seeds tested: Edward Evans, 1905. 19011.) .Vlmost iden-

tiial with Barteldes's Bush Lima, differing only in beingal^mt fourdays earlier, of

smaller growth, and is pmbably more satisfactory for "rowing in the East and North
than Barteldes's Bush Lima. 'Namc<l and introduced in 1904 bv Edward E. Evans,
of ^\<•st Branch. Mich.

Butter Bush Lima. (Listed by 1 seedsman. Seeds tested: Moore it Simon, 1904.)

Tlii.* iianio i.-; generally used in the South in referring to the whole class of Lima
licans but the above seedsmen have in this instance used it as a variety name since

190:? for Hinderson's Bush Lima.

Butter Pole Lima. (Listed by 10 seedsmen.) A name applied in the South to the

whole class of Lima lieans. Init sometimes verj' loosely used to designate variety

names of various types of Lima.', including tlie small-see<led. large-seeded, and
potato-seeded sorts.

Butter Wax. (Listed by 19 seedsmen.) A ver>' ambi^ous name, sometimes used
by gardeners to designate yellow-podded or wax varieties, but also loosely applied

by some seedsmen as a variety name to designate certain types or varieties of these

beans.

Byer's Bush. (See p. 59.)

Cabbage Wax. (Listed by 1 seetlsman.) A name applied l>y T. W. Woml it Sons
t'< Cnstal Wax.

California Black Wax. (Listi'd by seedsmen. Seeds testi^l: Tail. 1905.) Same
:i.~ C\irri('s Hu.^iproof Wax. First'li.stwl in 1902 by George Tail it Sons, who state

ii lo 1)0 ;i seliMtioii of Currie's Kvistproof Wax.

California Branch Field Bean. (Listcnl by 4 seedsmen. See<ls tested: Iowa
Scoil ('(jmpany, 1905.1 Same as Navy Pea.' Apparently first listed in 1883 by
.laiiK s J. 11. Gregory it Son.

California Butter. (Listed by 1 seedsman. Seeds tested: Haines, 1905, 190(i: Lee
rioiiicr. 1904. 1 Same as Barteldes's Bush Lima. Apparently a local name.

California Pea Field Bean. ( Lislcil by 2 see<lsmen.) A name sometimes appliwl

!'• .N;i\y I'l-.i or I'alil'ornia Itniiich.

California Rustproof Wax. (Listed by (> see<l8nien. Seeils leste<l : Miwre .t Simon,
l'.M)4. 1 Same a.-* Currii-'s Hu8tpnK)f Wax. First listed in 1893 by Mixire it Simon.

California Tree Field Bean. (Listed by 4 seedsmen.) A name sometimes ap-

jiliid to Navy P<-a or California Branch.

California Wonder Field Bean. (Li.sle<l by 2 seedsmen. Seefls tested: North-

nij.. King it Co., 1906.) Same as Navy Pea. Introduced in 1898 by Northrup,

King it Co.
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Canadian Wonder. (,S<'i- \i. <iO. i

Canavalia ensiformis. ThLs species has never been listed by American seedsmen,
1)111 •accdidiiif; 1(j L. II. Bailey the plant is a tropical species and quite widely
ciiltiva(<'(l. It is fully described in Bulletin No. 115 of the Cornell University
Agriculliiral Kxperiment Station, where it is stated that the species has become
generally di.slrilmlod throughout the Southern States during the past few years
and connnonly known there as Jack bean and sometiini-s as chicka.'-aw Lima and
Horse bean. lis seeds are similar in shape to tho,seol' llu.-h .MulliHora or Bart eld es's
Bush Lima, illustrated on Plate IV, 25. The vinos ripi-n too late to be of value in

the North ami the variely i.s apijarenlly of limited usefulness even in the South.

Carmine-Podded Horticultui-al Bush. (Listed by 2 seedsmen. Seeds tested:
(-Irigory, l!l()i>.

i Same as Kul)y Horticultural Bu.sh. First named and introduced
in ISKS by .lames J. H. Gregory it Son.

Carolina Bush Lima. Not listed by seedsmen, but sometimes applied by garden-
i-rs to Henderson's Bush Lima.

Carolina Pole lima. (Listed by 22 seedsmen. Seeds tested: Johnson & Stokes,
iSilV.i Same as Small White Pole Lima. Known by this name for over one
hundred years.

Carolina Sewee Pole Lima. Not listed by American seedsmen, but sometimes
applied liy gardeners to Carolina Pole Lima or Small White Pole Lima.

ChaUenge Black Wax. (See p. 93.)

Challenger Bush Lima. Not listed Ijy seedsmen, but sometimes applied by gar-

deners til Dreci's Bush Lima.

Challenger Pole Lima. (Listed by M seedsmen. Seeds tested: Burpee, 1897;

DiiM'r. 1!)()0; Feriy, 190:i, 1906; Fish, 1903, 1905; Thorburn, 1901, 1903, 1905.) Same
as Dreei-'s Pole Lima. Introduced aljout 1882 by J. M. Thorburn (k Co. It seems
to hav(^ lirst attracted the attention of John M. Kumerle, of Newark. N. J., who
writes the seed was obtained by him from Mr. V. J. Hedden, of East Orange, in

whose family it had Ijeen for many years. Introduced as an improvement in size

of pod over Dreer's Pole Lima, but at the present day seedsmen's stocks of the two
kinds are commonly the same, the old smaller stock of Dreer's Pole Lima having
been dropped and the larger podded Challenger used in its place.

Chei-ry Pole. (Listed by 3 seedsmen.) A name sometimes loosely applied to

l.iiiidon Horticultural, but very objectionable because so often mistaken as refer-

rini; to White Cheny, better known as Lazy Wife Pole.

Chickasaw Lima. A field or fodder bean, unfit for table use, and never listed by
.\iiiciiran seedsmen. Same as Canavalia ensiformis, previously described, and not
stric-tly a Lima.

Childs's Extra Early Pole Lima. (Listed by 1 seedsman. Seeds tested: Childs,

190.').
I SaiiK' as White Dutch Runner Pole. Introduced in 1903 by John Lewis

Childs, who writes the variety originated with R. H. Palmer, of Kennedy, N. Y.

Childs's Horticultural Pole. (See p. 115.)

Chilean Field Bean. (Listed by I seedsman.) A name applied by Frank S.

Plait <'oiiipany to Ki'd Kidm y ami ipiiti' different from the white-seeded pea
bran .soiiictiuies sold as t'liilcaii and Chilean Pea.

Chilean Pea Field Bean. .Vppareiitly not listed by American seedsmen, but occa-

sionally found in local markets. .\ "late type of field pea bean, quite similar to

Lady Wa.shington.

China Bed Eye. (See ]>. (iO.)

Concord Pole. i.See p. IIG.)

Cornfield Pole. (Listed bv 9 seedsmen.) A name sometimes applied to Corn Hill

Pole nr Sjieckled Cut Short Pole.

Corn Hill Pole. (Listed by 41 seedsmen. Seeds tested: Ferry. 1898, 1900; Thor-

burn. 1901.) Same as Speckled Cut Short Pole. Oneof theolclest sorts now listed

by American seedsmen. Probably the same as Corn bean, listed by American
seedsmen about 1835.
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Cranberry Pole, i Listetl by 21 seedsmen. ) A name loosely applieJ by some seeds-

men t" Speckled Oanberry or London Horticultural Pole.

Cream Valentine. (See p. 61.)

Crimson Beauty. -(See p. fil.)

Ciimson Flageolet Wax. (Listetl by 5 seedsmen. Seeds tested: Keeney, 1904,

KlOli.i Same as Scarlet Flageolet Wax. For histor>' see Scarlet Flajreoiet Wax
and Purple Flageolet Wax.

Ci-ystal Wax. (See p. 94.)

Cuban Asparagus Pole. (Listed liy 7 seedsmen.) Same as Yard Long Pole.

Currie's Black Wax. Often use<l bv seedsmen to designate Currie's Rustproof
Wax.

Currie's Golden Wax. A name sometimes applied to Currie's Rustproof Wax.

Cun-ie's Kustproof Wax. (Seep. 94.)

Cut Short Pole. .V name sometimes applied to Speckled Cut Short Pole.

Cylinder Black Wax. (Listed by 2 seedsmen.) Same as Prolific Black Wax.
liuruduced in 18S!) by Peter Henderson A Co. Same origin as Prolitic Rlack Wax.

Dallas Bush Lima. Xot listed by seedsmen, but known locally in parts of Texas.
Kcpiiilcd by Texas Stale Experiment Station to be same as Dreer's Bush Lima.

Davis Wax. (See p. 95.)

Day's Leafless Medium Field Bean. (See p. G2.)

Detroit Wax. i See p. 96.)

Dohchos sesquipedalis. The scientifie name formerly applied to Yard Long
r.ile. Xi.w known to botanists as ^'igna sesquipedalis and to gardeners as Frenih
Yanl Long. .Vsparagus Pole, Cuban Asparagus Pole, and Long-Podded Dolichos.

Double-Barrel Wax. (See p. 96.)

Dreer's Bush Lima. (See p. 42.)

Dreer's Pole Lima. (See p. 46.)

Dreer's Wonder Bush Lima. Same as Wonder Busli Lima.

Dutch Case Knife Pole. (Seep. 116.)

Dwarf Case Knife. (Listed by 1 seedsman. Seeds tested: Kendel, 1906.) Name
ii.^ed in this nKintry at least since 1865 and applied at that time to Dwarf Saber,

liiit recently ^adopted by A. C. Kendel, who in 1904 applied il to Fmperor William.

Dwarf Cherry. (Listed by .'5 seedsmen.) \ name sometimes applied to Dwarf
llorliculturaf or Kul)y Horticultural Bush.

Dwarf Cranberry. (Listed by 3 seedsmen.) .V name sometimes apjdied to Dwarf
IInrtic\dlnral or Ruby Horticultural Bush.

Dwarf Horticultural. (Listed by 100 seedsmen. Seeds tested: Burpee. 1903;

Ferry. 1S9S, I9t)0; Keeney. 1904. 1905, 1906; Thorlnirn, 1901, 1902, 1906.) The
original late running type of this bean a,s grown in this country prior to 1875 lins

apparently di.sipj)ear<Kl from general cultivation. The iinproviKl strain now
known as Ruby Horticultural Hush, which is decidedly earlier, more bushy, and
more brilliantly spla.she<l, is now used in filling ordeii* for this variety. Culti-

v;ilc(l nnilcr tins name at least since 1845.

Dwarf Red Cranberry. (Liste<l by 3 seedsmen. Seeds tested: Rrerk, 1905.) .\s

received from above seedsmen, this variety wa.s .same ivs Low's Champiim, which
is probably not the same type as that known in this country aliout 1880 ami earliiT.

Listed l)y "seedsmen at hwl since 1820, and one of the oldest variety names.

Dwarf White Cranberry. (No longer listed by see<lsmen.) .V name formerlv

applied lu While Marrow.

Earliest Green Pod. (Listed bv 1 s<"e<lsman. See<ls ti'stinl: Hammond, 1901;

Isbell. liKMi.i Same as Hi-st of All liush and <-om|)<>se<l almost wholly of the Oat-

jxHlded ty|)e. First listi-d in Hi02 by Harry N. Hammond .Seiid Company.
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Earliest Market. (Soo p. 62.)

Early Aroostook Field Bean. (SeR p. G3.)

Early Black Pole Lima, i .\i> longer u.scd. or at least not nowli.<!tecl by seedsmen.)
Iiitroduccil in 1S02 by \V. .\tlcc JJurpoe tk Co., and described as wonderfully pro-
duetivp, of fine quality, and as earliest of all Liraas.

Early Carmine-Podded Dwarf Horticultural. (Listed by 2 seedsmen. Seeds
te.>^|e<l; (ircfjory. 1897, 1905.) Same as Kuby Horticultural Bush. Introduced in
18S.S by .Tames" .1. H. Gregory it Son.

Early Erfiut Dwarf Prolific Broad, i I.isn-d by 1 seedsman. Seeds tested: Iowa,
190.5.) .V\;iii<-tynf Ei.irli.^h i'.r..a<l be;in. lir-t listed in 1902 bylowa Seed Company.
Said to be earlier, inure pr<iiln(ti\ rv and more drought resisting than the variety
commonly sokl in this country as ISroatl \\'indsor. Our trials showed no differences
in these respects, Vnit our results are of little importance, as the plants were grown
only in New York and Virginia, which sections are unsuited to this class of beans.
The variety might be given a more suitable test if grown in cooler weather or in a
cooler climate, such as along the Pacific coast or in the South during winter.

Early Giant Advance Pole. (See p. 117.)

Eaily Golden Cluster Wax Pole. (Listed by 6G seedsmen.) Same as Golden
Clu.-^ter Wa.x Pole.

Early Long-Podded Broad Bean. (Listed by 4 seedsmen.) A variety of English
Broad bean, known to botanists as Viciafaba.

Early May Queen. (Listed by 1 seedsman. Seeds tested; J. Bolgiano, 190.5.)

Sam'e as Kxtra Early Refugee. Introduced in 1905 by J. Bolgiano tt Son.

Early Mazagan Broad Bean. (Listed by 6 seedsmen.) A variety of English
Broad or Horse bean, known to botanists as Viciafaba.

Early Minnesota Field Bean. (Listed by 1 seedsman. Seeds tested: Farmer,
1905. ) Same as Xavy Pea. Introduced in 1905 by the Farmer Seed Company, who
state the \ariety originated with a farmer in Rice County, Minn.

Early Mohawk Six Weeks. (Listed by 5 seedsmen.) A name sometimes applied
.oM..hawk.

Early Wonder Bush. (Listed by 1 seedsman. Seeds tested: Buckbee, 1905.)
Same as Red Valentine. First listed in 1900 by H. W. Buckbee as Buckbee's
Early Wonder Bush.

Early Wonder Pole, i Listed by 1 seedsman. Seeds tested: Page, 1905.) Same as
Kentucky Wonder Pole. Apparently first listed some six years ago by Page Seed
Company.

Eldorado Wax. (Listed by 1 seedsman. Seeds tested: Tait, 1902, 1905.) Same
as I'nrrie's Rustproof Wax. Introduced in 1901 by George Tait it Sons, who state
it to lie a seli'ction from Currie's Rustproof Wax, made with the object of eliminating
rust and increasing earliness.

Elgin White Wonder Wax. (Listed by 1 seedsman. Seeds tested: Elgin, 1905.)
Same as Davis Wax. A recent introduction of Elgin Seed Company.

EEiott's Bush Lima. (Listed by 1 seedsman. Seeds tested: Elliott, 1905.) Same
as Burpee's Bush Lima. First listed in 1905 by Wm. Elliott it Sons.

Elliott's Improved Pole Lima. (Listed by 1 seedsman. Seeds tested: Elliott,

1905.) Same as Dreer's Pole Lima. Introduced in 1905 by Wm. Elliott & Sons.

Emerald Beauty. (Listed by 1 seedsman. Seeds tested: J. Bolgiano, 1905.)
Same as Lonu'liUow. A recent introduction of J. Bolgiano it Son.

Emerson's Pea Field Bean. (Listed by 1 seedsman. Seeds tested: Emerson.
1904.) Test too incomplete for making a positive indentification, but variety is

similar to Navy Pea. Prolific Pea, and Chilean Pea, and possibly identical with
one of them.

Emperor of Russia. (Listed by 1 seedsman. Seeds tested: Tnorburn, 1901, 1902.)
Same as LoMs;l'ello\v. Introduce<l in 1901 by J. M. Thorburn & Co., who describe
it as a new French \ariety.
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Emperor William, i Sec p. 63.)

English Broad Horse Bean. (Listed by 9 seedsmen.) A name sometimes applied
in thi.s country tn Rrnail Windsor, known to botanists a.s Viciafaba.

EngUsh Xdma Horse Bean. (Liste<l by 1 seedsman. ~i \ name applied bv Henry
Field to a \ ariety of the English Broad bean known to botanists as I'iciafaba.

English Stringless. (Listed by 1 seedsman.) A name applie<l by >r()ore >t Simon
1,1 M.Hir.'s NewinsiKm Wonder, more generally known as Giant Stringless Green Pod.

Epicure Wax. i Listed by 1 seedsman. Seeds tested: Moore A Simon. 1902. 1904.)

Same as stringj- type of Refugee Wax. Introduced in 1S95 by Mtxjre .% Simon,
who state the variety came from a farmer in the vicinity of Wilmington. Del.

Eureka Field Bean. (See p. 64.

i

Everbearing. (See p. 65.)

Evergreen Pole Lima. (Listed by 1 scxlsman. Seeds tested: Maule. 1906.)

Trial too pour to de.<cribc type fully, but evidently a .selection or a new type similar

tn King of Garden. liur(iluc<d in 1906 by William Henry Maule. who states the
^

variety was selecte<l by a gardener near Philadelphia with a view to retaining green
'

color of drj' seed, thereby giving the cooked beans the appearance of being fresh

from the garden.

Excelsior Refugee. (Listed by 1 seedsman. Seeds tested: Ha.stings, 1905.)

Same as Extra Early Refugee. A recent introduction of H. G. Hastings it Co.

Extra Early Horticultural Pole. (See p. 117.)

Extra Early Jersey Pole Lima. (See p. 47.)

Extra Early Pole Lima, i Listed by 1 seedsman. Seeds tested: ('hilds, liKlo.)

Same as White Dutch Kuuuer Pole. Introduced in 1905 by John Lewis Child?, who
states the variety originated with R. II. Palmer. Kennedy, X. Y.

Extra Early Refugee. (Seep. Go.)

Fat Horse Pole. (Listed by 15 seedsmen.) A name .sometimes appliecl to White
t'reaseljack Pole.

Ferry's Golden Wax. Same as Golden Wax. Intioiluceil in 1.S76 by I). M. I'l-rry

A Co.

Field's First Early. (Listed by 1 setnlsman. Seeds tested: I'ield. l!H)6.i Same a.s

T.nnessee (inen Pod. Inlro<luced in 1906 by Henry Field.

First in Market. (Listed by 2 seedsmen. Seeds tested: Landreth. 1906.) Prob-

ably saini- as F.mperor William. Introduced in 1883 by D. Landreth Seed Company
as Lanilnth's First in Market.

Flageolet Wax. ( Listed by 23 seedsmen.) When first introduced into this country
liiim Germany, alxiiit 1880. this ^ariety was composed of light and dark colored .seed,

but since its" introduction tlie two colors have been separated into a dark-colored

type now known as Violet or Purple Flageolet Wax and a light-i'olored type now
known a.s Scarlet or Crimson Flageolet Wax. There are many stocks which still

contain both kinds of see<l. and the iiaim' Flageolet Wax may signify either the dark

'ir light colored types.

Florida Butter Pole Lima, i See p. 47. i

Ford's Mammoth Pole Lima. ( See p. 48.)

French Asparagus Pole. iListeil by 2 seedsmen.! .\ name applied to Yard Long

French Flageolet. (See p. 66.)

French Kidney Field. (See p. fifi.)

French Lead PencU. iLisleil by 1 seetlsinan. Seeds testi'd: Noll, 190(!.) Same
a- L..ii'.'le|l,,w. Introduced in 1902 by J. F. Noll & Co.

French Market. (Listed by I seedsman. .Seeds test eil: Sdiindler, 1905.) Same
a- Loiiuiellow. Introduced'iii 1903 by Joseph A. Schindler & Co.

French Mohawk. (See p. 67.)
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French Stringless. (Listed l)y 2 soodsiiiiTi. Scrrls tcsU'(l: Moore & Simon, 1902,
1904.) Same as Longfellow. Inlrodueeil in i 900 by Moore & Simon, who write the
variety came from France.

French Yard Long Pole. Same as Yard Long Pole.

Frost Pole Lima, i Listed by 1 seed.sman.) A name applied by James J. H.
( iretjory A Son to Small White Pole Lima.

Fuller's Black Wax. (Listed by 2 seedsmen.) Seeds tested: Gregory, 1898.)
Same as (ierman Black Wax. First listed by American seedsmen about 1896.

Fuller's Ringleader Wax. (Listed by 1 seedsman. Seeds tested: Gregory, 1904;
.Fohnson it Siokcs, 1X97, 1904, 1906.) Same as German Black Wax. lntro(hiced in
I,s9i; by Jnlnisou A Stokes.

Galega. (See ]). (i7.)

Galega Refugee. (No longer listed by .American seedsmen. Seeds tesleil: Thor-
burn, I90:'i, 1905.) A name formerly apjjlied by Thorlnini and Ra\v.son to Galega.

Garden Pride. (See p. 68.)

Genter's Sulphur Field Bean. Not listed by ,see<lsmen, but scmietimes applied in

certain local markets to Eureka.

Georgia Monstrous Pole, i Li.-tc-d liy 1 sc-cdsiuan. .'?i-.'.ls listed; Curry-Arrington
Co., ]90."3.i Siimi' as l^iiiiurkv WmilIii I'<i|i'- .\;iiii'- ;i|ip;iiinil v never recognized
e.Kcept by above seedsmen, who hits e lislcd the \ai iety at leaM >ii'iee 1898.

German Black Wax Bush. (See p. 97.)

Gemian Black Wax Pole. (Listed bv 51 seedsmen.) A name applied bv .some

seedsmen to Black Wax Pole or Indian Chief Pole.

German Prolific Black Wax. A name sometimes applied to Prolilic Black Wax.

German Soup. (Listed by 1 seedsman.) Classed by .lohn A. Salzer Company
with garden beans, but really nothing more than a cowpoa. First listed in 1901 by
.John -\. Salzer Seed Company as Salzer's Great German Soup.

German White Wax. (No longer listed by American seedsmen.) Popular about
ISS.j, and then known also as White Wax, but now largely out of cultivatiion.

Plants small, low growins. and verv liushy. Pods very striuLry. short, flat, but
thick, and generally -i.-eni-h liii-.'d; -..,-.I-' -nli,l wluii- aiin -"iiii'wJKii lik.- White
Marrow in shape. 'I'Ih- \ lii-i<i > ihiw knnwn as r.iir|H>c's Wlnii- W a\ i- |uiii' 'litl'erent

from tills type and a dcM-ide.l iniproNcuicnl over thi- nM Wluic Wax in sire and
([tiality of pods.

Giant Dwarf Wax. (Listed by 2 seedsmen-. Seedstested: Steele, Briggsct Co.. 1902,

1905. ) Same as Scarlet Flageolet Wax. Apparently introduced by Steele, Briggs &
Co. , l)y whom it has been listed at least since 1894

.

Giant Forcer. (See p. 69.)

Giant Stiingless Green Pod. (See p. 69.)

Giant Valentine. (Listed by 28 seedsmen. Seeds tested; Roser.s, 1906.) Same as

Giant Si i injh-^- (been Pod. Introduced in 1898 by Johnson i)c Stokes as Giant
SlrinL'b " i.n.ii I'od Valentine. The variety moriM-esembles a giaiU form of Bur-
pee's Stiiiiu'liss loeen Pod than it does one of Valentino, and hence the more general

use of the name Giant Stringless Green Pod.

Goddard. (Listed by 33 seedsmen. Seeds tested; Koency, 1906: Raw.son, 1897.)

Same as Boston Favorite. Named and introduced some time after the introduction

of tliat variety in 1885. The xariely commoniy sold as Improved Goddard is gen-

erally distinct from that <'ommi)nly .sold as Goddard and Boston Favorite.

Gold and Carmine Pole. (J^isted by 1 seedsman. Seeds tested: Everitt, 1905.)

Same as Gohlen Carmine Podded Horticultural Pole. Introduced in 1905 by J. A.
lOveritl Sei'il Company.

Golden Andalusia Wax Pole. .\ name sometimes applied to .Andalusia Wax Pole.

Golden Beauty Wax. i.See )). 97. i

Golden Carmine-Podded Horticultural Wax Pole. (See p. 12S.)

luo
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Golden Champion Wax Pole. (See p. 129.)

Golden Cluster Wax Pole. (See p. 129.)

Golden Crown Wax. (See p. 98.)

Golden-Eyed Wax. (See p. 98.)

Golden Jersey Wax. (Listed by 1 seedsman. Seeds te-stetl: Lilly. 1905.) Same
as Improved Gnlileii Wax. Introduced in 1904 by Lilly, lioufardus & Co., the prede-
cessors of Cliarles H. Lilly Company. Described by introducers as an imjirove-

ment on Golden Wax.

Golden Lazy Wife Wax Pole. (I-isted by 1 seedsman. Seeds tested: Moore A
Simon. 1!I04. IIIO.d.i Same as Andalusia VC'ax Pole. Introduced in 1889 by the
former Samuel Wilson Company.

Golden Pole Lima. (No longer listed by American seedsmen. Seeds tested;

liuckbee, l>s!»7, 1!)00. ) Introduced in 1897 by H. W. Buckbee as Buckbee's Golden
Pole Lima, but now dropped by tlie seed trade. The yellowish color of it* dry seeds
is quite different from that of other varieties. Pods similar to those of large White
Pole Lima. Variety is of no real merit.

Golden Kefugee. (See p. 70.)

Golden Scimiter Wax. (Listed by' 1 seedsman. Seeds tested: Henderson,
1904, 190.i.) Same as Pencil Pod Black Wax. Introduced in 1903 by Peicr Hen-
derson Jk Co.. who write the variety came from Genesee County, N, Y.

Golden Wax. (See p. 99.)

Great Northern Field Bean. (Listed only by Oscar Will Seed Company, and
described ;is a kidney-shaped, white-seeded field bean.

Great Western Field Bean. (Listed by 1 seedsman. Seeds tested: Everitt,

190.5.) S;tme as White Marrow. Introduced in 1897 by J. A. Everitt Seed Com-
pany.

Green Gem. (No longer listed by American seedsmen.) A name formerly ajiplied

to Wonder of France.

Green Mazagan Horse Bean. (Listed only by Alfred Bridgemaii.) Dcscribi-d
a.s a variety of Knglish Horse bean known to Iwtanists as Viriajaba.

Green Nonpareil Horse Bean. (Listed only by Alfred Bridgeman.) Described
liy liridu'emaii as a variety ni Knglish Horse bean, but at one time used to designate

a variey of bush Kidney bean.

Green-Seeded Flageolet. (Listed by 5 Sfedsmen. Seeds tested: Thorburn,
190.1. liKMi.i Same as Wonder of France. A French variety which has been listed

at various times by American seedsmen since 1880.

Green's Golden German Wax. (Listed by 1 seedsman. Seeds tested: Green,
l!K).5.i Same as Impiwed (e.ldi'ri Wax. Introduced in 1905 by E. C. Green .t Co.

Green's Large-Seeded Mastodon Pole Lima. (Listed by 1 seedsman. Seeds
tested: liurpee. 19()(i. i Trial ton incomplete to fully describe type, but variety is

evidently a very line .selection of Salem Mammoth and probably deserving recog-

nition as au entirely new and distinct sort. .\i)|)eare<l in our trials to be of same
class as Salem Mammoth, but much larger podde<l, more even, and more productive^

than thai variety. The decidedly curved pofis are apparently characteristic of

the type. Introduced in 1905 by W. .\llee Huqiee it Co., who write the variety
originate<l with a Mr. Green, of \Voodbur\', N. J.

Grenell's Impraved Golden Wax. (Listed by l;? si'cdsmen.) See<ls tesletl:

(ireiicll. 19(1."); Keiney. liKlti.i Same as Improvt-*! Golilen Wax. lntriKliice<l about
eltrhlecn years ag<i by several American seedsmen. Uriginatetl by W. II. Cirenell,

of I'ienejMint Manor. N. Y.

Grenell's Kustproof Wax. (Listed by 13 seedsmen. Seeds tested: Ferrj', 15102.)

Same as lni|pn'V<il (inlden Wax. Introduceil about eighti-en years ago by several

.\meriean s Ismeii. Originated by W. H. Grenell, of Pierreiwnt Manor, N. Y.

Grenell's Stringless Green Pod. iSee p. 70.)
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Griswold's Everbearing Wax. ^Li.slcil by I soedsraan. Sfod.s tested: Hastings,
l!i('5.) Sail]" as (iiTiiuiii Black Wax, liiit i)r(il)ably a different typo as introduced
liy Aiiierican pccdsiiicn ali<iul 187-5.

Gunkler. (Listed 1)V 1 seedsman.) A name used l)y (iermaii fjardeners near Roeli-
eslcr for Vick's Prolific Pickler.

Hammond's Luscious Stringless Wax. (Xn lniii.'r r li,|r(| l,y American seedsmen.
Seeds tested; IlaiiiiM.HE.i. lHIM.i Same a.s .Jon. >:- Si nir_'l.ss'\Vax. Introduced in
1904 l)y tiie forniiT iinii (if Ilany N. Hammond S.-. d i'..iu|>any.

Hampton Pole. (I/isted liv '' seedsmen.) A namr sometimes applied to Worcester
>ramm..lh I'ole.

Harlington Windsor Horse Bean. (Listed by 1 seedsman.) Described by Steele,
]!rii;,i;s S.-ed I '.impany as a variety of English Broad or Horse bean known to botan-
i.-ls as I'll ill fiilia.

Hemisphere Pole. (Listed by 1 seedsman. Seeds tested: Plant, 1902.) Same as
Conciinl Pole. Introduced in 1896 by Sioux City Seed Company.

Henderson's Bush Lima. (See p. 43.)

Henderson's Full Measure. (Seep. 71.)

Henderson's Ideal Pole Lima. (See p. 48.)

Henderson's Improved Bush Lima. (Listed by 4 seedsmen. Seeds tested:
Jlcnder.sdn, l!l()l, IIK).^, l!(0ij.) Same as Wood's Prolific Bush Lima. Introduced
in 1901 by Peter Henderson ct Co.

Henderson's Market Wax. (See p. 100.)

Hodson Green Pod. (See p. 71.)

Hodson Wax. (See p. 100.)

Holmes's Improved Sickle Pole. (Listed l)v 1 seedsman. Seeds tested: Holmes,
l!)Ut, l!)0.5.) Same us Tenn<-ssee Wun.lei- I'ule. Introduced in 1903 by Holmes
Seed Ciinipany, wlie wrile llie sei-d was obtained in Lebanon County, Pa., where
il is known as Old Time Si<kle Bean.

Hopkins's Everbearing Giant Wax. (Listed by 1 seedsman. Seeds tested: Hop-
kins, 1904.) Same as Yosemite Wax. Introduced in 1900 by Carl S. Hopkins
.Si'i'd ("ompany.

Hopkins's Bed Valentine. (Li.sted by 14 seedsmen. Seeds tested: Allan, 1903;
J. Bolgiano, 190."); HuriH'e, 1903; Keeney, 1906.) (diisideiLiMe difference of

opinion prevails as Id llie identity of this variety. It is >.jiiei imes claimed to be a
larger, more vigorcms plant , and to bear larger, not qnili- ^'i lle-liy |h«1s as the regular
stock of Red Valentine, but in our trials it lias ii..i :ihva\ - -li-iwn these differences
and usually appears to be the same as P.e.l \';il. niine. 1 iiirM.lueed by Cleveland
Seed Company, and said to have originated with a Mi-. llnpkiiis, of New York.

Horse Bean. This is a name, sometimes applied to the class of beans known as
Knglish Briiad Beans and classed by botanists as Viciafaba. It is also applied in
parts of the South to Cnnnralia ciuiformis.

Horticultui'al Cranberry Pole. (Listed by 13 seedsmen. 1 .\ name .sometimes
applicil te Londi.n llorticiiltiiral Pole.

Horticultural Lima Pole. (Identity not yet fully known.) Type has apparently
gone out (if culti\ali(in. Introduced in 1893 by I). M. P>rry <t Co., ancl said to

have originatetl with Alexander J. Hodges, of Pepton, Vt., i'rom a cross between
Dreer's Pole Lima and Dwarf Horticultural. Such a cross, however, is declared
improbable and is generally disbelieved. Its real origin is as yet undecided.

Horticultural Pole. (Listed by 85 seedsmen. Seeds tested: Thorburn, 1902.)

Same as London Ibirticullural Pole, Said to have been introduced into the United
States from England about 1825.

Hortictatural Wax. (See p. 101.)

Ice Bean. (Not listed by seedsmen.) A name sometimes applied by g-ardeners to

Crystal Wax.
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Imperial White-Seeded Wax. i, Listed by 1 seedsman. Seeds teste*!: Maule.
1902: Rogers. 190(5. t Same as Jones's Stringless Wax. .\pplied by William Henry
Maule to Jones's Stringless Wax. Should not be confounded with .Mian's Imperial
Wax.

Improved Black Wax. A name generally applied by seedsmen to Prolific Black
Wax. but sometimes also to German Black Wax.

Improved Goddard. (^See p. 72. i

Improved Golden Wax. (Seep. 101.)

Improved Yellow Eye. (See p. 72.)

Indian Chief Wax Pole. (See p. 130)

Isbell's EarUest. (Listed by 1 seedsman. Seeds testetl: Isbell, 1905.) Same as
Best of .\11 Bush and consisting lai^elv of the flat-podded tvpe. Infnxluced in

1904 by S. M. Isbell A Co.

Isbell's Golden Butter Wax. (Listed by 1 seedsman. Seeds tested: Isbell.

1905.) Same a.s Golden Wax. Introduced in 1905 by S. M. Isbell .t Co.

Isbell's Perfect Pole Lima. (Listed by 1 seedsman. Seeds tested; Isbell, 1905.)

Same as Whit.- l»ut< h Runner Pole. Ititroduced in 1905 by S. M. Isbell & Co.

Jack Bean. Not listed by American seedsmen. A name applied in s*>me sections
1)1 the South to Canavalia ensiformis previously described.

Jackson Wonder Bush l4ima. (See p. 44.)

Japanese Asparagus Pole. (Listed by 1 seedsman.) .V name a])plied bv Moore
A Simni. tM Yard l.uns: Pole.

Jones's Green Pod. (Listed by 1 seedsman. Seeds tested: Maide. 190G.) Our
tests of this variety have not yet been complete enough to positively determine its

identity, but it is evidently very similar in appearance to Garden Pride and of .-same

usefulness and value. Introduced in l!10(> by William Henry Maule and originatwl

by .\. N. .Tones, of Leroy. X. Y. Described as a cross between Burpee's Stringless

Green Pod and (harden Pride.

Jones's Stringless Wax. (!->ee p. 102.

July Pole. ' l.isiid liv 1 seedsman. 1 .\ name apjilicd bv Vaughan See<l Cumpanv. to

White (r.a.-^rba.k P.'.le.

June Bush Field Bean. ( Li.<ted by 1 seedsman.) .\ nameapplie<l by J. Bolgiano
A Son t" Navy Pea.

Keeney's Refugee Wax. .\ name sometimes applie<l to the stringless type of Ref-
ui;ee Wax.

Keeney's Rustless Golden Wax. ( See p. 102.

1

Kentucky Wonder Pole. (.Seep. 118.)

Kentucky Wonder Wax Pole. (See p. 131.)

Kidney Wax. i l.istccl by 10 seedsmen.) .\n ambiguous name generally used with
nlinrii I- l.i Waidwcll's Kidney Wax, but sometimes also to Davis Wax.

King Horticultural Pole. (Listed by (i .seedsmen. .Seeds tested: Kmerson, 1905;

Thorburn. 1901. Ii(02.) Same as Worcester Mamjuolh Pole. Introduced in 1895

by Schlegel & Fottler.

King of EarUes. ( Li.-<lwl by 4 seeilsmen. Seeds t<'.sii^l: Tail, 1904, 1905.) Same
as Ulark \'aliiiliiie. .V recent introduction of several eastern seedsmen.

King of Garden Pol© Lima. (See p. 48.

)

King of the Wax. ( Lisltnl by 1 seedsman. See<ls tested: M<K)re i Simon, 190-1.)

Sanii- as Siarlet Flageolet Wax. Inlrf>duc(><l in 1899 l)y MiKire & Simon.

Kind's Improved Butter Bush Lima. ( Listeil by 1 .seedsman. Secvls tested:

Kiiii;. I!H»4.) Same as \\(«id's Prolitic Bush Lima. ".\ recent intriKluction of T. J.

King iV Co.

King's Improved Pole Lima, i Listeil by 1 si'nisnian. Seeds lwt(Kl; King. 1904.)

Saino as WimxI's Improved Poh' Lima. Introduced in 1901 by T. J, King & Co.
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Knickerbocker. Scop. 73.)

Kumerle Bush liima. (Li.'sted by 10 seedsmen. Seeds tested: Ferrj', 1902; .lohn-
.s<iii ^: Suikcs, VM'2.) Same as Dreer'.s Bush Lima. Originated bv J. \V. Kumerle,
(if Xcwark, N. J. The typo was first introduced in 1889 by .1. M" Tliorburn & Co.
as Tln)rl)urn's Bush Lima, and later liecamo known as Kumerle Bush Lima and
Droer's Bush Lima. It is now most generally known by the latter name.

Lady Washington Field Bean. (Listed by 1 seedsman. Seeds tested: Braslan,
1905, 1900.1 This is a larsje, late, semirunning field variety similar to Prolific

Tree and extensively gi-own in California. It appears to be later and lars;er in vine
and of larger, flatter seed than Prolific Tree, and pi.^sibly more productive. The
name seems to have been in use for a long time l)ulh in the East and California.

Ofti-n sold in eastern produce markets as Xavy or Pea beans. Dry seeds of the
variety are shown on Plate V, 4.

Landreth's Scarlet Wax. (Listed by 1 seedsman. Seeds tested: Landreth, 1897,

1902, 1905.) Same as Scariet Flageolet Wax. Introduced in 1887 by D. Landreth
Seed Company. Originated liy .V. 11. Ansley & Son, of Milo Center, X. Y., by
selecting the .scarlet-colored seed out of the variety formerly known as Flageolet
Wax.

Landreth's Wax Pole. (See p. 131.)

Large White Bush Lima. (Listed by 8 seedsmen. Seeds tested: Ferry, 1902.)

Same as B\irpee's Bu.sli Lima. Named in 1895 by D. M. Ferry & Co.

Large White Pole Lima. (See p. 49.)

Lazy Wife Pole. (See p. 118.)

Leafless Medium Field Bean. .V name sonictimos applied to Day's Leafless

McdiUMl.

Leopard Wax. (Seep. 103.)

Leviathan Pole Lima. (See p. 50.)

Lewis Pole Lima. Although not listed by seedsmen, this is the variety planted so

1 xtensivoly in Southern California aS a field Lima bean. It sometimes consists of

a mixture of several garden varieties, and the type is not usually very constant or

uniform.

Lightning. (See p. 73.)

Lightning Valentine. (Listed by 3 seedsmen. Seeds tested: Buist, 1905.) Same
as Ked \'alentine. Introduced in 1890 Ijy Robert Buist Seed Company as Buist's

Early Lightning Valentine.

Lima Wax. i Listed by 3 seedsmen.) A name sometimes applied by seedsmen to

Ri>t;crs's Lima Wax.

Livingstons Hardy Wax. (See p. 104.

)

Livingston's Royal Com Pole, i Listed bv 1 seedsman. ) Same as Roval Corn
I'nll-.

Livingston's Yellow Pencil Pod Wax. (Listed by 1 seedsman. Seeds tested:

Livinirslcm, 1905. 1901!. i Saim- as slringless type of Refugee Wax. Introduced in

19(10 liy Livingston Seed Company.

London Horticultural Pole. (Seep. 119.)

Longfellow. iScep. 74.)

Long-Podded Dohchos Pole. A name sometimes applied to Yanl Long Pole.

Long-Podded Pole Lima. (,Soe p. 50.

)

Long-Yellow Six Weeks. (See p. 75.)

Low's Champion. .^cc p. 75.'*

McKenzie's Matchless Green Pod. i Listed by 1 seedsman. Seeds tested:

McKen/.io. 1905.1 Same as Burpee's Stringless Green Pod. Introduced in 1902

by A. E. McKenzie & Co.
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McKinley Refugee, i Lisu-d by 1 seedsman.) A name sometimes applied to Golden

Madagascar Pole, i Listed by 1 seedsman. Seeds tested: Watkins, 1905.") Sams
as Dolichos lablab of botanists and Hyacinth bean of seedsmen. Neither pods nor
seeds are edible, and althoui;h caialo^raed by above seedsman with table varieties

of beans, the species is purely ornamental and usually recommended by seedsmen
merely as a (lesiral)k' ornamental climber.

Mammoth Bush Lima. (Listed by 1 seedsman. Seeds tested: Glass, 1906.)
Same a.-^ Burpee? Bush Lima.

Mammoth Horticultural Pole. (Listed by 19 seedsmen. Seeds tested: Ferry,
1900. 190.5: Fisli. 1904: Lonipoc, 190.i: McClure, 1904.) Same as Worcester Mam-
moth Pole. Named a lew years after the introduction of that variety in 189.5.

Mammoth Bed German Wax. Listed only l)y William Rennie Company and
d('.*(rilH<l liv ihcm to be same as Giant Wax, more commonly known as Scarlet
Flageolet Wa.x.

Mammoth Stringless Green Pod. \ name sometimes applied to (Jiant Stringlcss

Green Pod.

Marblehead Horticultural Bush. (See p. 76.)

Marrow Pea Field Bean. (Listed by 6 seedsmen. Seeds tested: Ferrv, 1902,
190.5; Juhnsi.n A: Stokes. 1897.) Same "as Navy Pea.

Maryland White Pole. (Listed by 1 .eeed.'^man. Seetls tested: Griflith iV: Turner,
I'.HIL'. IIKI). , Same a.-! Lazy Wife Pole. Introduced in 1896 by Grillith i^ Turner.

Matchless Green Pod. (Listed liy 1 seedsman. Seeds tested: McKen/.ie, 1905.)

Same as Burpee's Stringless Green P(xl. Introduced in 1902 ))y .V. E. McKenzie
& Co. as Mckenzie's Matchless Green Pod.

Maule's Butter Wax. (See p. 104.)

Maule's Nameless Wax of 1906. (See p. 105.)

May Queen, i Liste<l by 1 seedsman. Seeds tested: J. Bolgiami, 1905.) Same as
Extra Early Refugee. Introduced in 1905 by J. Bolgiano & Son. who write the
seed rainc from Virginia.

May's Champion Pole. (T-isted by 1 seedsman. Seeds tested: May, 1905, 1906.)
Sainc as Lari,'r White Pule Lima. Introduced by L. L. May & Co., by whom it has
bci-ii listiMl 1. ir at least twelve years.

Medium Navy Field Bean. .\ name sometimes applied to Day's Leafless Medium.

Mexican Bush Lima, i Listed by 1 seedsman. Seeds tested: Pierre, 1905.) Same
a^ Bartilili- s Bush Lima. A recent introduction of several Colorado see<lsmen.

Mexican Pinto Field Bean. (Listed by 1 seedsman. Seeds te.«ted: Pierce, 1906.)

.\ very late, large-growing field bean largely planted in Colorado and California, but
unknown in the North. Central, or Ea.stern States. Probably too late forgniwingas
far north as Michig;in and New York.

Mexican Tree Field Bean. (Listed by 4 see<lsmen. Seeds tested: Livingston,
isiis. 'rhorhurii. Is<i7.i .V name sometimes applied to Pnililic Tree, .\pparently
lirst listed about twenty-live years ago and known at that time as White Branching
Sugar.

Micbell's Giant Pole Lima. (Listed by I .see<lsman. See<ls tested: Michell, 1905,
liKMi. ) ne])artment trials weretiH) inconiph'te for de.scril)ing this type fully, but it

is evidently a large-podded, large-se<sled sele<-tion of the Salem Mammoth or some
other similar large-seeded variety. Introduced in 1905 by lleiiry F. Mii'hell. who
stati's it to lie a .selection made by a New Jersey grower.

Midsummer Wax. i Listed by I .see<lsman. .Seeds test ihI: Salzer, 1905.) Same as
Scarlet Flageolet Wax. IntnHltieed in 1896 by .lohn A. Salzer Seed Company.

Miller's Early Golden Stringless Wax. (Listed by 1 seedKinan. Seeds tested:

.MiHire iV Simon. 1901. I!I0.5 , Same as Valentine Wax. Introduced in 19IM by
M(H>re iV .Simon, who write the .seed i-mw from .las. K. .Shallcross. Miildletown, Del.,

who obtained the seed from a Mr. Miller.
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Miller's Kustproof Wax. (Lislid liv 1 seedsman. Seerls tested: Mills, ]!)05.)

Same as Clime's Kustproof Wax. Introduced in 1897 by F. 15. Mills.

Milliken's Wax. ( Lisl(<l l)y 1 seedsman. Seeds tested: Kendall & Whitney, 1902,
llin.^.

I Same as W ardwell's Kidney Wax. Introdueed in imb ]>y Kendall & Whit-
ney, who sluto ihai thr seed came from a Mr. Milliken.

Missouri Wliite Cornfield Pole. (Listed by 2 seedsmen. Seeds tested: St.

Louis Sci-d Coniiiany, 190,'5.) Same as White Creaseliaek Pole. Named in 1898 by
Plant Seed Company, who had previously listed it as Whit<^ Cornfield Pole.

Missouri Wonder Pole. (See p. 120.)

Mohawk. (.Seep. 77.)

Mohawk Wax. (Listed by 1 seedsman. Seeds tested: Landreth, 1905.) Intro-

duced in 190:? by D. Landreth Seed Company as Landretli's Mammoth-Seeded
Ciolden Wax Mohawk and described as a cross lictwicn Mnliawk and Scarlet Flageo-
let Wax. Seeds same as Mohawk and pods rescin Mini: :i «:ix-podded Long Yellow
Six Weeks. Apparently distinct, but trials as yi i".. j r ii.r full report.

Monarch Wax. (See p. 10.5.)

Monstrous-Podded Southern Prohfic Pole. (Listed by 1 seedsman. Seeds
Icstcil: Laudri'lh, 190.5.) Same as Kentucky Wonder Pole. Introduced by D.
Landreth Si'cd Company, by whom it has been listed at least since 1890.

Mont d'Or Wax Pole. (See p. 132.)

Mottled Pole Lima. (See p. 50.)

Mountain Field Bean. (Listed by 5 seedsmen.) A name .sometimes ap])lied to

Xa\y Pea and in other sections to White Marrow.

Mugwump Pole. Xot listed by American s(»ed.smen. luit sometimes applied by
gardeners to Worcester Mammoth Pol(>.

Muzzy 's Stiingless Green Pod. (Listed by 1 seedsman. .Seeds tested: Muzzy,
UlOii.i Same as I'.urpee's Striugless Green Pod. Introduced by Muzzy Brothers
in 1902.

Navy Pea Field Bean. (See p. 77.)

Ne Plus Ultra. (See p. 78.)

Newington Wonder. (Listed l)y 1 seedsman. Si-oils t.si.d: Moi.rc >'!: Simon. 1904,
19(1.'),) Name used in this country at li-ast.sinc-e Is.,:, \--ol.l;ii pi.-Mot linirtlie

varicly is same a.s (iiant Stringless (irccn P(]d, Imi iln ly|ie -nld under this nain(>

about ISSO was very tough, stringy, flat-podded, and very different from above-
named sani])les.

New York Golden Wax. (Listed by 1 seedsman. Seeds tested: Page, 1905.)
Same :\s Iniproved Coldcn Wax. A recent introduction of Page Seed Company.

Nichol's Medium Butter Pole lama. (Listed by 1 seedsman. Seeds tested:

St. Louis Seed Company, 1905.) Same as Wood's Improved Pole Lima. Intro-

duced in 1905 by St. Louis Seed Company.

Noll's Ideal Potato Pole Lima. (liistcd by 1 seedsman. Seeds tested: Noll,

I9().'>. I Same as Dreer's I'ole Lima. Introduced in 1904 by J. F. Noll & Co., who
d<-scrilie il as a selection of Dreer's Pole Lima.

North Star. (Listed by 1 seedsman. Seeds tested: Great Northern, 1905.) Same
as Mohawk. A recent introduction of Great Northern Seed Company, who describe
it as a seleciion from Mohawk.

Norwood Giant Stringless. (Listed by 1 seedsman. Seeds tested: J. M. McCul-
lough, 1904.) Sanu' as C.iant Stringless Green Pod. Introduced in 1901 by ,1. M.
McCnIInugh's Sons.

NoxaU Pole. (Listed by 1 seedsman. Seeds tested: Maule, 1902, 1904. 190,").)

Same as White's Prolific Pole. Introdueed in 1902 by William Henry Maule. who
writes the variety originated in Iowa and was received from a customer.
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October Pole. (Listed by 1 seedsman.) A name applied by Springfield Seed Com-
pany to Concord Pole and sometimes loosely applieu by gardeners to various other
t\'pes of beans.

Ohio Wax Pole. (Listed by 1 seedsman. Seeds tested: J. M. McCuUough, 1904.)

Same as Kentucky Wonder Wax Pole. Introduced in 1903 by J. XL McCuUough's
.Sons.

Old Homestead Pole. (Listed by 84 seedsmen. Seeds tested: Burpee, 1901.)

Same a.-* Kentucky Wonder Pole. Introduced about sixteen years £^o by Peter
Henderson A Co.. who write the seed was obtained in Westchester County, X. Y.

Oliver Field Bean. (Listed by 1 seedsman. Seeds tested: Vaughan, 1906.1 Trial

too incomplete to make identification positive, but variety is evidently veri' similar

to ^\'hite Kidney and possibly a very pure stock of that variety. Introduced in 1906

by Vaughan Seed Company.

One Thousand to One. ( Listed by 1 seedsman.) .\ name often applied to Refugee.

Onondaga Pole, i Listed by 1 seedsman. Seeds tested: Ebeling, 1903. i Trials too

incomplete for positive identification, but variety is evidently distinct and valuable.

Introtluced in 1898 by F. H. Ebeling, who describes it as belonging to the Horticul-

tural class.

Page's Extra Early. (Listed by 1 .seedsman. Seeds tested: Page, 1905.) Same as

E.Ktra Early Ri-iugee. \ recent introduction of Page Seejd Company.

Painted Lady Pole. (Listed by .5 seedsmen. Seeds tested: Price, 1903.) An old

European .sort of the Multittora class which has been listed by .\merican seedsmen at

least since 185.5. Test too incomplete for full description, but variety evidently
similar t/i Scarlet Runner, differing principally in being smaller podded and eacli

flower re<l and white in color. L'seful as an ornamental t-limber, but not as desirable

for snaps as Scarlet Runner.

Panmure Extra Early Pole Liima. ( Listed by I seedsman. Seeds tested: Manic.
1904-KH)'l.i Trials too ini-omplete for full description, but variety is evidently a

fine selection of the E.Klra Early .Jer.'iev or stmie other large-seeded sort. Valuable for

combination of extreme earliness and large pods. Possibly distitict and very val-

uable. Introduce<i in 1903 by William Henry Maule and .said to have originated

with a California seed grower.

Pencil Pod Black Wax. (See p. lOG. i

Perfection Wax. (Listed by 22 seedsmen. Seeds lesleil: Biirpee, 1897, 1901, 1!»02;

Keemv, 1904: MiKenzie, 1905.) Same as Purple Elageolet Wax. Introduced in

1SS7 liy W . Atlce IJurpee & Co. Originated by A. II. Ansley it Son. of .Mllo Center,

X. Y.. by se|)arating the darker colored seed from the German variety known at that

time as i'lageolet Wax.

Perfectly Straight Round Pod. i Listed by 1 seedsman. Seeds tested: Steckler,

UKU.i Same as Loiigfellciw. Introduced in 1903 by J. Steckler Seed Company, as

Steckler's Perfectly .-^Iraiglii Round Poil.

Pinks Field Bean. ( Li.<ted only by .Tohn.son it Mus.ser. Seeds tested: Braslan. 1905
I9(l(i.i This is a large, late, seinirunning field variety extensively grown in Cali-

fornia, especially in San Luis ( )l)ispo County and in the .Sacramento and San .loa<|uin

valleys. It is of similar habit to the Hayo an<l Red Mexican varieties, and liki' them
is very late in sea.s<m and so far has never been listed by Ea.»lern .-ieed.sinen nor ciilli-

vated in the l)ean-growing districts of New York and Mi<-higan. The beans are

ver\' much liked by the Snani.^h people, by whom it .seems to liave been first brought
into California. Dry seeds are illustrated <m Plate II, 13.

PointMarket Prolific Pole, i Listed by 1 seedsman. Seeds tested: .1. Bolgiano,190(i.)

.S;i as\Vliilc('rea.-<i-ba(k ami consist iiig wholly of the true early type of that variety.

liilrodiiee,! in I9(»r, by J. llolgiano A Son.

Potato Bush Lima. \ name sometimes ajj^liitl to Dreer's Bush Lima, but more
often u.sed as a clasei name to designate the tliick-oeeiled bush Limiux.

Potato Pole Lima. \ naim- sometimes applied to Dreer's Pole Limn, but more often

used as a class name to designate the thlcK-seoded jxtle Limos.

Powell's Prolific Pole. i.Seep. 120.)
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Powell's Yellow Giant Wax Pole. (Listed Ijy 1 seedsman. Seeds tested: Vick,
lltOo. I Iniiniluic-d ill il»OI liy.hunes Vick's Sons and said loliave beenorii^inated by
a Ke\ . K. I*. Pdwc'il. of New Vdik State. Ti-ials too incomplete for making a positive
idciitilication, but variety is evidently of same type as Golden Cluster Wax. Ken-
turky. Wonder Wax and Sunshine Wax, and possibly identical with one of these
varieties.

Pride of Newton. ^Listed by 1 .seedsman. Seeds tested: Sleekier, 1903, 1905;
Thorbiini, 1897. 1901. 1902.) Same as Lonij Yellow Six Weeks. Introduced in
isss by J. yi. Thorburn & Co.

Princess Pole. No lonijcr li.sted by seedsmen. .V name furmerlv applied to Dutcli
fasc Knife Pole

Prize Winner Field Bean. (Listed by 2 seedsmen. Seeds tested: Green. 190-5;

Wills. 1905.) Same as Navy Pea. Introduced in 1901 by the former firm of A. 1.

I'oot Seed Company.

Profusion Wax. ( Listed by 1 seedsman. Seeds tested: Maule, 1903, 1904.) Same
us stiini;Iess type of Refugee Wax. Introduced in 1903 by William Henrj- Maule.

ProUfic Black W.ax. (See p. 107.)

Prolifio Bush Lima. ,V name sometimes applied to Wood's Prolific Bush Lima.

ProUfic Everbearing Bustproof Wax. i Listed by 1 seedsman. Seeds tested:
Moore i\: Simon, 1902. 1904. 1 Same as Davis Wax. Introduced in 1896 by Moore &
Simon.

Prolific German Black Wax. (Listed by 16 seedsmen. Seeds tested: Burpee.
1901; .lohnson & Stokes. 1897; Ferry, 1899, 1900, 1903.) Same as Prolific Black
Wa.\ ami of the same origin and introduction.

Prolific Pickler. (Listed by 1 .seedsman. Seeds tested: Vick, 1905.) Same as
Vi<k's Prolific Pickler.

Prolific Tree Field Bean. (See p. 78.)

Prosperity Wax Pole, i Listed by 1 seedsman. Seeds tested; Salzer, 1905.) Same
a> Kciituiky Wonder Wax Pole. Introduced in 1905 by Jolm A . Salzer Seed Com-

pariy.

Purple Flageolet Wax. (See p. 107.)

Quarter Century Bush Xiima. (Listed by 9 seedsmen. Seeds tested: Burpee,
1905.) Same as Wonder Bush Lima. Introduced in 1901 by W. .\tlee Burpee ct

Co. as Burpee's Quarter Century Bush Lima. Said to have been originated by J.

B. Kelsey. .Santa Paula, Cal., from a selection of the most compact early plants of

Burpee's Bush Lima.

Rapp's Favorite. This namewas first used in 1900 by Johnson & Musser. but has
now goiii' out of use. the name having been changed in 1904 to French Mohawk, by
which the type is at present known.

Red Cranberry Bush. (Listed by 2 seedsmen. Seeds tested: Breck, 1905.) Same
as Low's Champion, but probably a different tj^ie from that sold under this name
jirevious to 1885. \ variety of this name known also as Hob Roy was listed by
.\inerican seedsmen as early as 1828.

Red Cranberry Pole. (See p. 121.)

Red Flageolet Wax. ( Listed by 8 seedsmen . Seeds tested: Thorburn. 1897, 1901,

1902. i Same as Srarlet Flageolet Wax.

Red German Wax. (Listed by 1 seedsman. Seeds tested: Rennie, 1905.) Com-
]iosed of Scarlet I'lageolet Wax" and Violet Flageolet Wax. .Apparently introduced
liy William Rennie. by whom it has been listed at least since 1S94.

Red Kidney Field Bean. (See p. 79.)

Red Mexican Field Bean. (Not listed in seed catalogues. Seeds tested: Bra.slan,

190,'), l;)(i(;.i This IS a large, late, semirunning field variety grown extensively in

California. Colorado, and other parts of the West. It is of similar habit to Bayo
and Pinks and. like llicin. nuich more productive than easlern field varieties, but
pos.sibly too late in season to be grown in New York or Michigan. It is thought
to be of Spanish or Mexican origin and seems to have been first cultivated iu

this country in California. Seeds of the variety are illustrated on Plate I, 21.
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Red-Podded D'wrarf Horticultural. (Listed by 1 scodsman. Seeds tested: Oreg-
on-. 1905. 1 Same as Biiston Favorite. Xarae apparently first use*! alxmt 1888 l>y

James J. H. Gregorj- .V: Son. Imt should not be confounded with either Dwarf Hor-
ticultural or Ruby "Horticultural Bush of present day.

Bed Valentine. (See p. 79.)

Befugee. (See p. 80.)

Befugee Wax. (See p. 108.)

Benide's Stringless Wax. (Listed by 1 seedsman. Seeds tested: Rennie, 1905.)

Sami>lr rcpinpn-cii Scarlet Flageolet Wax and Violet Flageolet Wax. Introducetl

in 1811^ liy William Rennie.

Bhode Island Butter Pole. ( Listed by 1 seedsman. Seeds tested: Huntington it

Pasre. VMb. i Same as White's Prolific Pole. Listed by seedsmen in this country
at least since 1867. Name almost out of use and tvpe at present is best known as

White's Prt>lilic Pole.

Bogers's Idma Wax. (See p. 109.)

Bose. (Listed by 1 seedsman."* A name applied by Henrj- Philipps Seed Company
to Canadian Wonder, but t-.pparentlv first used by James J. H. Gregory »t Sons
in 1880.

Bovind Pod Kidney Wax. (See p. 109.)

Bound Yellow Six Weeks. (See p. 81.)

Eoyal Com Pole. (See p. 121.)

Boyal Dwarf Kidney Field Bean. (Listed bv 31 seedsmen. Seeds tested: Ferry,

1900, 190.J; Kiiniy. 1901.1 .Same as White Kidney. Cultivate<l in this country
at k-ast since K^57.

Buby Horticultural Bush. (See p. 81.)

Bustproof Golden Wax. (Listed by 26 seedsmen. Seeds tested: Ruckbee, li>02.)

Same as Improved Golden Wax. Introduced about 1888.

Saba Pole. ( Xo longer listed by seedsmen.) A name formerly applied to Small
White Lima.

Saddleback Wax. (Listed by 17 seedsmen. Seeds tested: Burpee. 1902; Forrv,

IIKK): Kccm y. 1906; Rogers. 1904.) Introduced in 1890 by W. Alice Burpee .t Co.

as Burpee's Saddlel)ack Wax and originated l)y N. 15. Keeney >t Son, of Le Roy,
N. Y. Variety is very similar to and of practically tlie .•same usefulness as German
Black Wax. Some seed sold under this name is apparently the same as German
Black Wax. Further trials are necessarj- before .slating its exact identity and value.

St. Louis Seed Company's Improved Bush Ldma. (Lislinl by 1 .seedsman.

Seeds li-sted: St. Louis Sr.<nl Company, 1904.) Same as Wood's Prtditic Bush
Lima. IninHluced in liKM by St. Louis Seed Company.

Salem Mammoth Pole Lima. (See p. 51.)

Salzer's Bush Lima. (Listed by 1 seedsman. See<ls tested: Salzer, 1904.) Same
as Dreer's Hnsli Lima. Named in 1903 by John A. Salzer Seed Company.

Salzer's Earliest Wax. (Listed by 1 seinlsman. See<ls tested: Salzer. 1905.)

.Same as Allan's Imperial Wax. Introduci-d alxiut 1890 by John A. Salzer Seed
Company,

Salzer's Giant Stringless Wax. (Listed by 1 seedsman. Seetls tested: Salzer,

190.'),
I Same a,« I'.iieil I'(m1 jtlack Wax. Introduced in 1901 by John A. Salzer

See<l Company,

Salzer's Prosperity Wax Pole. (Lislinl by 1 see<lsman. Seeds tested: Salzer,

liKS.i .Same a.s K.iilU( ky Wonder Wax Pole. InlriMluctHl in 1905 by John A.
Salzer .Seeil Company,

Salzer's Bound-Podded Wax. (Listed by 1 BOi'dsman. Seeds teste*!: Salzer,

im') I Same a," German Bla<k Wax. Intrrxiuced in 1897 by John A. Salzer Seed
Company.

Salzer's Tree Field Bean. (Liste<l by 1 seedsman. Setnls tested: Salzer, 1905.)

Same as Navy Pea. Listi-<1 by John .(. Salzer See<l Company at least since 1894.
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Salzer's White Wonder Field Bean. (Listed by 1 sc-cdsman. Seeds tosU-d;

Sal/.rr, l!Hl.").i Satiic ;i.s D;iv's Leafless Medium, Apparently named by John A.
Snl/.er See.l ((impiiiiy aliout 1>S!)2.

Scarlet Flageolet Wax. (See p. IJO.)

Scarlet Runner Pole. ( See p. 40.)

Schwill's Monstrous Pole Lima. (Listed by 1 seedsman. Seeds tested: Schwill,
\'.ni.:>. IIKlii.i Same as King of Garden Pole Lima. Introduced in 1904 by Otto
Srhwill .*c Co.

Schwill's Quick Crop. (^Listed liv 1 seedsman. Seeds tested: Schwill, 1905.)
.^ame as Earliest Market. Intn>dii"ee(l in 1905 by Otto Schwill & Co.

Schwill's Royal Com Pole. (Listed by 1 seedsman.) Apparently the same as
Liviiij,'s(on's Koyal Corn Pole, described on page 121 as Royal Corn.

Schwill's Wonderful Wax Pole. (Listed by 1 seedsman. Seeds tested: Schwill,
I'.Mi.') I Same as Kentucky Wonder Wax Pole. Introduced in 1904 by Otto
S.-hwdl ,^- Co.

Scotia Pole. (See p. 122.)

Seibert's Pole Lima. (See p. 51.)

Sewee Pole Lima. A name formerly applied to Small \\Tiite Pole Lima.

Shaker's Pole. (Listed by 1 seedsman. Seeds tested: Gordinier, 1906.) Same as
tile smaller-seeded stoc-k of Worcester Mammoth Pole. Introduced in 1906 by
W. H. Gordinier. So named because largely cultivated by the Shakers of New
York State.

Shipper's Favorite. (Listed by 1 seedsman. Seeds tested: Buist, 1902, 1905.)
Same as Best of All Bush and consisting largely of the flat-podded type. Intro-
duced by the Robert Buist Company about 1888.

Shotwell's Pole lima. (Listed by 3 seedsmen. Seeds tested: Johnson & Stokes,
1S!I7, 1902. 1904, 1906.) Same as Dreer's Pole Lima. Introduced in 1896 by
Johnson .t Stokes and originated by the late Jacob R. Shotwell, of Rahway, N. J.

Sieva Bush Lima. (Listed by 5 seedsmen. Seeds tested: Ferry, 1902.) Same as
Henderson's Bush Lima. Name first came into use about 1896.

Sieva Pole Lima. (Listed by 36 seedsmen. Seeds tested: Rice, 1906.) Same as
Small ^\'hit^' Pole Lima. Name has been in common use at least since 1800.

Silver Refugee. (Listed by 1 seedsman. Seeds tested: Keeney, 1904, 1905.)
Same as Golden Refugee. Name apparently in use only among canners and bean
growers.

Silver Wax. (Listed by 4 seedsmen. Seeds tested: Holmes, 1905; Maule, 1902,

1905.) Same as Crystal Wax. Introduced in 1900 by Holmes Seed Company as
Holmes's Imjiroverl .Silver Wax.

Simmers's Early Giant Wax. (Listed by 1 seedsman. Seeds tested: Simmers,
1905.) Sample comprising Scarlet Flageolet and Violet Flageolet Wax. Described
by J. A. Simmers Seed Company as having originated in Germany and introduced
by their seed house in 1897.

Sion House Forcing. (Listed by 1 seedsman. Seeds tested: Michell. 1905.)

Same as Best oi .Ml Bush and consisting wholly of the round-podded type. A
well-known Kuropi'an sort listed by American seedsmen at various times since

about ISSO. This sample was much more even than tnose of Best of -Ml Bush.

SkiUman's Pole Lima. (\o longer listed by .seedsmen. Seeds tested: Johnson .t

Mu.sser, 1905, 190G. ) Apparently same as Seibert's Pole Lima. Introduced in 1905

by Johnson it Musser, but apparently never listed except?by this firm and not by them
after 1905. Said to have been originated in 1900 by John'Skillman of Palms, Cal.

Small Carolina Pole Lima. A name sometimes applied to Small White Pole Lima.

Small Horse Bean. ( Lisl<>d by 1 seedsmaiv.) Described by Thorburn as a variety
of llurse l>eaii knciwn to botanists as Vicia faba.

Small Wliite Bush Lima. A name sometimes applied to llendersoit's Bush Lima.

SmaU Wliite Pole Lima. (See p. 52.)
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Snowflake Field Bean. (See p. 82.)

Southern Creaseback Pole. (Listed by 6 seedsmen. Seeds tested: Thorburn.
1897. l!tl).3. 1 Same a.* While Creaseback Pole. Named .sometime after the intro-

duction of WTiite Creaseback in ISSl.

Southern Prolific Pole, i !^po p. 122.1

Southern Willow-Leaved Sewee Pole Lima. .\ name sometimes applied to Wil-
Inw-Leavi-a Poll- Lima.

Speckled Beauty Pole Lima. (Listed by 1 seedsman.) .\pparently first caia-

losniiil in li'O'i by Ono Schwill .<: Co. The description given by theiii states that

the variciy is tile sune as Calico Pole Lima, and indicates that it is similar tooriden-
liral wiih Floii<hi Butter Pole Lima.

Speclded Cranberry Bush. (Listed by 2 seetlsmen.) A name sometiini's appliinl

t'l Ruby Horticultural Bush.

Speckled Cranberry Pole. (Listed by 48 seed.'iraen. Seeds tested: Ferrv. 1898.

1900. 1!I0:;; Fish, 190;i-1905: Rawson. 1901: Thorburn. 1897.) Same -,,.; 1 ..n.l,,,,

Ilorticuliural Pole. Name has been in common use since about 18o5.

Speckled Cut Short Pole. (See p. 123.)

Speckled Wax. i See p. 111.)

Steckler's Calico Bush Lima. (Listed by 1 seedsman. Seeds tested: Sleekier,

190(i. I .Same as Jackson Wonder Bush Lima. Introduced in 190() by J. Steckler
Seed Company.

Steckler's Perfectly Straight Round Pod. (Listed by 1 seedsman. Seeds test <h1:

Steckler. 1904.1 Same a,s Perfectly Straight Round Pod. more generally known as
lyongfellow. Introduced in 190:5 by J. Steckler Sei-d Company.

Stokes's Evergreen Pole Lima, i Listed by 1 seedsman. Seeds tested: Johnson
\- Sti.kis. 190.J. 1901,.

) Trial ton incoinpleli- Oolescribe type fully, but pwl evidently
of .siuie cla.ss as Sali'in Maiumoih, and po,ssibly a selection of that variety, .\jipar-

ently a different tj-jie of pinl from Evergreen Pole Lima of William Henry Miiule.

Introduced alxnit 1892 by Johnson .t Stokes, who state the variery to Ite vahiable
and distinct because of sei-ds holding their green color at all stages, even the drj'

seeds remainiiii:; green when cooked.

Sunshine Bush Wax. ( Listen] by 1 seedsman. Seeds testetl: Bolgiano. 1905.)

Same as (ioUlen Eyiil Wax. Apparently a recent intnxluction of J. Bolgiano A
.^on.

Sunshine Wax Pole. (Seep. Ki2.)

Sutton's Dwarf Forcing. ( Listiii by 1 seedsman. Seeds tested: Moore \- Simon,
190<i.i Trial I(h) poor to make a full description of the type, but evidently a ver>'

distinct sort, pt-euliar for very small size of plant, exceedingly compai-t haUit, and
numenius fruit spurs projeciing high above loliage. Pods more like Ne Plus Ultra
than any other on trial. <litTering |)rincipally in iH'ing darker green in color, smaller
and narrower in .shape of [mkI. an<l shorter in pod point. First listiil in thiscountrj-
in 190(1 by Minire .t Siiunn, and apparently intnKluced fmm England.

Sutton's Dwarf Sugar. iLisletl by 1 .seedsman. Seixls lesteti: .'^chlegel i^ Fott-

ler, litOo.i .Same as Bi'sl i>f .Ml Hush, and -consisting wholly of the MundixHhIed
t^'pe. Intnxliici^'d from England, ami tirsi lislinl in this country by .^rhlegel A
tViltler in 190.'). Much more even and pnriT than prt-senl st(K-ks of Best of .\ll.

Sutton's Perfection. (Lisli-d by 1 setnlsman. Seeds teste<l: Schlegel tk Fottler,

MHI.V I .<aini' as Longfellow. Xn English wirt first listt-d in this countrv bv Schlegel
.^- Fouler in 190:!.

Sword Long Pod Horse Bean. (Liste<l by 4 sei^lsmen.) .\ variety of llorsi- bean
known to iMiianislsas Virm jnlfi.

Tait's White Wax. (Listed by I seedsman. See<ls teate<l: i. Bolgiano, 1!I05.)

Sami- a.s Davis Wax. IntnHluciil alMiut 1898 by Geo. Tait .t Sons.

Tall German Black Wax Pole. .V name often applie<l to Black Wax Pole.

Tall July Runner Pole. ( Listwl by 1 seitlsman. Seeds tested: Thorburn. 1901,

1!»02, 190."). J .Saiin' lu* White Creiu<eback Pole, and com|X)se<l wholly of the true,

r()und-|Kxlded type. IiUr<Kluce<l from Oennany in 19(X) by J. M. Tliorburn .V Co.
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Tall Sioux Pole, i I.islcd by 2 seedsmen. Soffls te.stefl: Field, 1904: Sioux. I'Mo.)
Saiiii- a.'^ r.,n, ..nl Pule. Intrixluced about 1898 by Sioux City Seed Company.

Tampico Field Bean. Xo longer listed liy American seedsmen. A name fornitrly
appHcd to lilack Turtle Soup.

Taylor's Green Pod. (See p. 82.)

Tennessee Green Pod Bush, i See p. 83.)

Tennessee White Corn Hill Pole. (Listed by 1 seedsman. Seeds tested: Moore
.'c SJMinii. liMto.i .Sana- as Dutch Cs)6e Knife Pole. Introduced in 1897 by Moore
.V .Simon, who .state the seeds came from Tennessee

Tennessee Wonder Pole. (See p. 124.)

Texas Prolific Pole. (Listed by 4 seedsmen. Seeds tested: Hastings, 1905.)
.Sauif a.s Kentucky Wonder Pole. Origin of name is obscure. Possibly known
liM ally for many ycai"?, but apparently not recognized in seedsmen's lists until quite
ri'ccnily.

Thorburn's Bush Lima. (Listed by 10 seedsmen. Seeds tested: Thorbum. 1901.
1904, 190-5. 1 Same a.s Dreor's Bush Lima. Introduced in 1889 by J. M. Thorbum
it Co. Originated by J. W. Kumerle of Xewark, N. J. Type now generally known
as Dreer's Bush Lima.

Thorburn's Prolific Market. (See p. 83.)

Thorburn's Refugee Wax. (Listed by 1 seedsman. Seeds tested: Thorbum, 1901,
1902.) As now .sold, this variety is same a-s stririgless type of Refugee Wax. but is

said to have been distinct when firet introduced in 1890 by J. M. Thorburn A Co.
Said to have been derived from Extra Early Refugee.

Tom Thumb. (Xo longer listed by American seedsmen. Seeds tested: Landreth,
1905.

1 ^'ery similar to and po.ssibly identical with Wonder of France. Introduced
in 190:3 by D. Landreth Seed Company, as Landreth's Tom Thumb, but apparently
never listed except in 1903 and 1904 by above seedsmen.

Triumph of Frames. (See p. 84.)

Trucker's DeUght Pole Lima. (Listed by 1 seedsman. Seeds tested: Holmes.
l'JU2. 1!(04. lOOil. i Very similar to and possibly same as Seibert's Pole Lima. Intro-
iluced in 1902 l.y Holmes Seed Company.

Tucker's Prolific Bush Lima. (Listed by 1 seedsman. Seeds tested: Texas. 1904,
1905.

) Same as Wood's Prolific Bush Lima. Introduced in 1903 by several Ameri-
can sfcdsmen. Said to have originated with George Tucker, Old ("hurch, Va.

Turtle Soup Field Bean. A name sometimes applied to Black Turtle Soup.

Union White Valentine. (Xo longer listed liy seedsmen. Seeds tested: Johnson
it Stokes. 1S97.) Same as White Valentine. Name has been in use since about 1890.

Valentine Wax. (Seep. 111.)

Veitch's Forcing. (See p. 84.)

Ventura Wonder Wax. (Listed by 3 seedsmen. Seeds tested: Johnson & Musser,
1905. 1 Same as Davis Wax. Introduced in 1900 by Johnson & Musser.

Vick's Prolific Pickler. (See p. 85.)

Vienna Forcing. iSee p. 85.)

Vineless MaiTow Field Beau. (See p. 86.)

Violet Flageolet Wax. i Listed by 10 seedsmen. > A name sometimes applied to

Purpb- Fla>,'e..l,.i Wax.

Virginia Cornfield Pole. (See p. 124.1

Walter's ProUflc Pole lama. (Listed by 1 seedsman. Seeds tested: Moore &
Simon. 1904, 190(). i Same as Drcer's Pole Lima. Introduced in 1901 by MiK>re

it Simon, who write the variety originated with Henry Walter, of Rancocas Creek,
N.J.

Wardwell's Kidney Wax. (See p. 112.)
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Warren Bush. (See p. 86.)

Warwick, i See p. 87.)

White Cherry Pole. (Listed by 1 seedsman. Seedstested: Griffith & Turner, 1905.)
Same as Lazy \\'ite Pole. Name used by above-named seedsmen tit least since 1890
and probably by others long before that time.

White Cornfield Pole. (Listed by 1 seedsman. Seeds tested: Schisler-Comeli,
1905. 1 Same as \\'hite Creaseback Pole. Name apparently first used by above-
named .-jeedsmen.

White Cranberry Bush. Name used as early as 1830, but now out of use among
seedsmen, or at least not now to be found in seed catalogues.

White Cranberry Pole. .V name now sometimes applied to Lazy Wife Pole; but
as used about 1S:W it seems to have designated a sort smaller seeded than Lazy Wife
Pule.

White Creaseback Pole. (See p. 12-5. i

White Dutch Runner Pole. (See p. 41.)

White Kidney Field Bean. (See p. 87.).

White Kidney Wax. ^ Listed by 4 seedsmen.) A very ambiguous name, l)ut gen-
eratlly used with reference to Davis Wax.

White Marrow Field Bean. (See j). 88.)

White Mexican Field Bean. (Li.^ted by 1 seedsman. Seeds tested: Hastings,
190."). Same as Navy Pea. Xann> apparently first used by seedsmen about 1885.

White Sickle Pole. (See p. 12li. i

White Valentine. (See p. 88.

)

White Wax. (Listed by M seedsmen.) The old bean formerly cultivated in this

country as White Wax and German White Wax was one of tlie first used wax-podded
bush varieties, but tlie old type of this name has apparently gone out of u.-^e. The
type now sold under this name is generally Davis Wax. which is a very <lifferent

variety from the true tj-pe of thirty years ago, and quite different from Burpee's
Stringle.-vs \\liiteWax ot" present day.

White Wonder Bush Field Bean. (Listed by (! seedsmen.) A name appliwl in

the West to a variety of Held bean.

White Wonder Pole. This name is sometimes used Ijy California growers for White
.Sickle Pole, but has never been included in seedsmen's lists.

White's Prolific Pole. (See p. 120.)

Wilkie's Perfection Prize Pole Lima. (Listed by 1 seedsman. Seeds tested:

Moore A: Simon. 1904-1900.) Very similar to and possibly identical with Ford's
Mammoth Pole Lima. Introduced in 1892 by Moore & Simon, who state that the
variety originated with Thomas Wllkie, a Philadelphia market gardener.

Willet's Bush Lima. (Listed by 1 seedsman. Seeds tested: Willet, 1905.) Same
as Burpee's Bush Lima. Introfluced in 1905 by N. L. Willet Dnig Company.

WiUing's Pride Pole. (Listed by 1 seedsman. Seeds tested: Sal/.cr, 1905.^ Same
as Siiutherii Prolific Pole an<l consi.sling wholly of the long fiat-pidded type.

Apparenllv iiiiroduced by the John .\. Salzer Seed Company, by whom it has been
listcil sine.' ISIM.

Willow-Leaved Bush Lima. (See j). 44.)

WUlow-Leaved Pole Lima. (Seep. 52.)

Wisconsin Tree Field Bean. (Liste<l by I seedsman. Seeds tested: M<xire A
SiiMoii, 19(11, 1110.").

I Same as Wliite MaVrowfat. Introduced in 1893 by J. A.
ICvrrill Seed Company.

Wonder Bush Lima. (See p. 45.)

Wonder of France. (See p. 89.)
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^u""^'? ?.^r°"
^^'"'•- '>",

';;""''.^"f'•'
''y Arar.riran seedsmen. Seeds tested:

\\,..Ml !.»().>.
,

A Yiiiiiy ,,1 Kndisli Broad or H,.r.s.. beans known to botanists as
\ K-ia laba. I.iln.dur,.,! 1,1 1S!)7 by T. W. Wood & Sons.

^w '*'?
^[t''.^^^*r^^'"'^®^*;

.^^" l°nstT listed by American seedsmen. Seeds tested-

;:;;
•

^ [

/"";"'">'.';". 1,893 by.T.W. wood & sons. Same type of bean as
\::n\i,-M Markc-l aii.l possibly identical with it or Emperor William.

'*^?,?n'^,'^

Earliest Red Valentine. (Listed by I seedsman. Seeds te.«te<l: Wo<,d
l.tO.5,) !>anie as Kcd ^ ah-ntine. Introduced in 1895 by T. W. Wood & Sons.

Wood's Improved Pole Lima. (See p. 53.)

Wood's Prolific Bush Lima. (See p. 45.)

Worcester Mammoth Pole. (See p. 127.)

Wren's Egg Pole, t Listed by 16 seedsmen. Seeds tested: liurpee IflOl-Mav
J.V)/.i ^aiii.. as London Horticultural Pole. Name used in this country since
aliout 1S11.3 to designate London Horticultural.

"

Yankee Winter. (See p. 89.)

Yard Long Pole. (See p. 38.)

Yellow Cranberry. (See p. 90. ;>

YeUow Eye Field Bean. (Listed by 3 seedsmen. Seeds tested: Haskell, 1905 )A veiy old held \ anety listed by American seedsmen at least since 1874 and for-merly grown more exlcnsively than at present. Department trials were too incom-
plete to all.)r(l a ba.sis lor description, but enough development was made to show
that the variety i.s distinrt and of about the same general usefulness as Improvediellow Lye, which it reseiuljles more than any other, differing principally in nar-rower flatter seed with smaller area of yellow around eye or of about the same colorand shape of seed as Golden-Eyed Wax (PI. Ill, 1); while pods are narrower andvine less spreading in habit than Improved Yellow Eye.

York Wax. (Listed by 1 seedsman.1 Same as Golden Wax. One of the )ir.st culli-
vale.i wax varieties. First listed by James J. H. Gregory A Son about 1870.

Yosemite Wax. (Seep. 112.)
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DESCKIPTION OF PLATES.
Page.

Plate I. Sido and ventral views of ripe seeds. 1.—Speckled Cut Short Pole.

2.—Eiin-ka. 3.—Taylor's Green Pod. 4.—Round Yellow Six Weeks.
5.—YellowCranberr>- Bu.«h. 6.—London Horticultural. 7.—Ruliy Horti-

cultural Bush. 8.—Extra Early Horticultural Pole. 9.—Worcester Mam-
moth Pole. 10.—Childs's Horticultural Pole. 11.—Golden Carmine-

Podded Horticultural Pole. 12.—Concord Pole. 13.—Red Valentine.

14.—Warwick. 15.—China Red Eye. 16.—Horticultural Wax. 17.—Best
of All (round-jxidded type). IS.—Best of All (flat-podded tj-pe). 19.

—

Hoda>n Wax. 20.—Longfellow. 21.—Red Mexican. 22.—Sunshine Wax
Pole. 23.—Knickerbocker. 24.—French Kidney. 25.—Red Kidney.

26.—Boston Favorite. 27.—Brockton Pole. 28.—Crimson Beauty 160.

Pi..\TE II. Side and ventral \-iewsof ripe seeds. 1.—Yard Long Pole. 2.

—

Southern Prolific Pole. 3.—Brown Swedish. 4.—Double-Barrel Wax.
5.—Improved Golden Wax. C.—Detroit Wax. 7.—Leopard Wax. 8.

—

Black Wax Pole. 9.—Henderson's Market Wax. 10.—Hayo. 11.—War-

ren Bush. 12.—Improved Yellow Eye. 13.—Pinks. 14.—Indian Chief

Wax Pole. 15.—Mont d'Or Wax Pole. 16.—Powell's Prolific Pole. 17.—

Watdwell's Kidney Wax. 18.—Maule's Butter Wax. 19.—Monarch Wax.
20.—White's Prolific Polo. 21.—Florida Butter Pole Lima. 22.—Jackson
Wonder Bush Lima. 23.—Dreer's Pole Lima. 24.—Marblehead Horticul-

tural Bush. 25.—Pencil Pod Black Wax. 26.—Scarlet Flaget)let Wax.

27.—Curries RustprtKif Wax. 28.—Golden Champion Wax Pole 1(K)

Plate III. Side and ventral views of ripe seeds. 1.—Golden-Eyed Wax. 2.

—

Vienna Forcing. 3.— Allan's Imperial Wax. 4.—Grenell's Stringli'ss Green

Pod. 5.—Refugee. 6.—Extra Early Refugee. 7.—Galega. 8.—French

Mohawk. 9.—Round Pod Kidney Wax. 10.—Mohawk. 11.—I.andreth's

Wax Pole. 12.— l.ijilitning. 13.—Tennessee Wonder Pole. 14.- Cream

Valentine. 15.—Blue Pod Butter. 16.—Tom Thumb. 17.- -Black Tur-

tle Sf)up. 18.—Long Yellow Six Weeks. 19.—Tennessee Green Pod Bush.

20.—Black Valentine. 21.—Kentucky Wonder Wax Pole. 22.—Large

^\'hite Pole Lima. 23.—Vick's Prolific Pickler. 24.—Giant Stringlegs

Green Pod. 25.—Mottled Pole Lima. 26.—Yoscmite Wax. 27.—Cana-

dian Wonder. 28—Bniad Windstor 160

Plate IV. Side and ventral views of ripe white seeds. 1.—Snowflake Field.

2.—Navy Pea Field. 3.—Cry.xtal Wax. 4.— Lady Washington Field. 5.—

Rogers's Lima Wax. 6.—Day's I^eafless Medium Field. 7.^White Crease-

back Pole. 8.—Royal Com Pole. 9.—Everbearing. 10.— Early Aroost«)k

FieM. 11.—I^'iarden Pride. 12.—Golden Cn.wn Wax. 13.—Davis Wax.

14.—Vineless Marrow Field. 15.—White Marrow Fidd. Hi.— Ijizy Wife

Pole. 17.— Burpee's While Wax. 18.—Golden Cluster Wax Pole. 19.—

Emperor William. '20.—Burger's Stringleas Pole. 21.—French Flagi-olel.
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22.—White Ki.iney Kield. 23.—Whito Siokl.- Pole. 24.—Hutch Case
''"''"'

Knife Pole. 25.—Baileklcs's Bush Lima. 20.—Wood's Inipiovr-d Pole

Lima. 27.—Small White Pole Lima. 28.—Wliite Dutch Runner Pole... 160

Pi..\TE V. Cro.ss sections of snap and green shell pods. 1.—Soutliern Prolific

Pole (snap pod of round-podded tyi)o). 2.—Southern Prolific Pole (snap

pod of flat-podded type). 3.—Navy Pea Field (snap pod). 4.—Triumph
of Frames (snap pod\ 5.—Vienna Forcing (snap pod). 6.—-Yankee Win-

ter Field (snap pod). 7.—Crystal Wax (snap pod). 8.—Prolific Black

Wax (snap pod). 9.—Bountiful (snap pod). 10.—Currie's Rustproof Wax
(snap pod). 11.—Refugee (snap pod of flat-podded type). 12.—Refugee

(snap pod of round-podded tj^je). 13.—Burpee's Stringless Green Pod
(snap pod). 14.—Black Valentine (snap pod). 15.—Scotia Pole (snap

pod). IG.—Detroit Wax (snap pod). 17.—Mohawk (snap pod). 18.

—

Keeney's Rustless Golden Wax (snap pod). 19.—Rogers's Lima Wax
(snap pod). 20.—Lightning (snap pod). 21.—Yosemite AVax (snap pod

of decided doulile-baiTeled form). 22.—YosemiteWax (snap pod of normal

form). 23.—Powell's Prolific Pole (snap pod). 24.—Maule's Butter

Wax (snap pod I. 25.—Kentucky Wonder Pole (gi'een .shell pod). 26.

—

Kentucky Wonder A\'ax Pole (snap pod). 27.—Golden ('luster Wax Pole

(snap pod). 28.—Dutch Case Knife Pole (snap pod). 29.—Tennessee

Green Pod (green shell pod cut between seeds). 30.—Tennessee Green

Pod (green shell pod cut thi'ough seed). 31.—Large White Pole Lima
(green shell pod). 32.—AMiite Dutch Runner (undersized or immature

green shell pod cut between seed). 33.—Wiite Dutch Runner (undersized

or immature green shell pod cut through seed). 34.—Small White Pole

Lima (green shell pod). 35.—Wood's Improved Pole Lima (gi'een shell

pod). 36.—Dreer's Pole Lima (green shell pod) 160

Pl.-vte VI. Bush varieties (snap pods). 1.—Improved Golden Wax. 2.—Golden

Wax. 3.—Horticultural Wax. 4.—Allan's Imperial Wax 160

Pl.\te VII. Bush varieties (snap pods). 1.—Bismarck Black Wax. 2.—Extiu

Early Refugee. 3.—Red Valentine. 4.—Prolific Black 'Wax 160

Plate VIII. Bush varieties (snap pods). 1.—Curi'ie's Rustproof Wax. 2.

—

Yosemite Wax. 3.—Pencil Pod Black Wax. 4.—Triumph of Frames 160

Plate IX. Bush varieties (snap pods). 1.— Longfellow. 2.—^AVarren Bush.

3.—Burpee's Stringless Green Pod. 4.—Black Valentine lliO

Plate X. Bush varieties (snap pods). 1.—Ixjng Yellow Six Weeks. 2.

—

Canadian Wonder. 3.—Wardwell's Kidney \A'ax. 4.—Yankee Winter

Field 160

Plate XI. Bush varieties (snap pods). 1.—Thorburn's Prolific Market. 2.

—

China Red Eye. 3.—Best of .\11 (late type). 4.—Blue Pod Butter 160

Plate XII. Bush varieties (snap pods). 1.—Byer's Bush. 2.—Vienna Forc-

ing. 3.—Refugee. 4.—Jfohawk 7. . . KiO

Plate XIII. Bush varieties. 1.—Bountiful ( .snap pods). 2.—Lightning

(snap pods). 3.—Navy Pea Field (green shell pods). 4.—Black Turtle

Soup (snap pods). 5.—Round Yellow Six Weeks (snap pods) 160

Pl.ate XIV. Bush varieties (green shell pods). 1.—Red Kidney Field. 2.

—

Tennessee Green Pod. 3.—Improved Goddard. 4.—Boston Favorite 160

Plate XV. Pole varieties (green shell pods). 1.—Extra Early Horticultural

Pole. 2.—Kentucky Wonder Pole. 3.—Lazy Wife Pole 160

Plate XVI. Pole varieties. 1.—Southern Prolific Pole (green shell pods of

long-podded type). 2.—Southern Prolific Pole (green shell pods of short

tough-podded tj-pe). 3.—Kentucky Wonder Wax Pole (.snap pods). 4.

—

Southern Prolific Pole (snap pod of short fleshy-podded type). 5.

—

Golden Cliampion Wax Pole (snap i)ods) IGO
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Page.
Plate XVII. Tolo vaiit'tip.'=. 1.—Speckled Cut Short Polo (green slioU podsl.

2.— Scotia Pole (snap pods). 3.—Black Kentucky Wonder Pole (snap

pods). 4.—Speckled Cut Short Pole (green shell pod) 100

Plate XVIII. Pole varieties. 1.—\Miite Dutch Runner Pole (snap pods).

2.—White's Prolific Pole (snap pods). 3.—Red Cranberry Pole (green

shell pods) 160

Plate XIX. Pole varieties (green shell pods). 1.—Wtite Creaseback Pole.

2.—Brockton Pole. 3.—Worcester Mammoth Pole KiO

Plate XX. Pole varieties (green shell pods). 1.—Dutch t'ase Ivnife Pole.

2.—Concord Pole. "S.—Royal Corn Pole KiO

Plate XXI. Lima varieties (green shell pods). 1.—Mottled Pole Lima. 2.

—

Burpee's Bush Lima. 3.—Seibert's Pole Lima. 4.—Wood's Improved
Pole Lima. 5.—Small While Pole Lima KiO

Plate XXII. Pole Lima varieties (green shell pods). 1.—King of Garden

Pole Lima. 2.—Leviathan Pole Lima. 3.—Dreer's Pole Lima. 4.

—

Dreer's Pole Lima 100

Plate XXIII. Leaf ty-pes. 1.—Keeney's Rustless Golden Wax. 2.

—

Willow-Leaved Pole Lima. 3.—Rogers's Lima Wax. 4.—Refugee Wax.
5.—Snowfiake Field. 6.—Red Valentine. 7.—Ruby Horticultural Bush.

S.—Davis Wax KiO

Plate XXIV. Leaf types. 1.—Galeg:i. 2.—Golden Wax. 3.—Golden Refu-

gee. 4.—Blue Pod Butter. 5.—Small White Pole Lima. C.—Canadian

Wonder. 7.—Dreer's Pole Lima 160
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I \ I) V. X.

Cage.

Adams's Everbearing Cluster Butter Pole Lima, ilesci iptic >n 133

Admiral Togo, description 1 33

Algerian Wax Pole, description 134

Allan's Imi>erial Wax, description 91

American Sickle Pole, description l;J4

Andalusia Wax Pole, description 128

Anthracnose, resistance of varieties 21

Archias's Improved Kentucky Wonder Pole. See Kentucky Wonder Pole.

A rl ington Red Cranberry Pole, description li:i-114

Aroostook Bush Lima, description 39

Field. See Early Aroostook Field.

Asparagus beans, boUinical relationship 12

classification, principles 13

description of varieties 38

Pole, description 134

Banner Leafless Field, description 134

Barteldes's Bush Lima, descriptiim 40

Bayo Field, description 134

Bearing period, length 18

Bell's Giant .Stringless Green Pod, description 134

Prolific Green Pod, description 134

Bt at of .\n Bush, description 54-55

Early Market Bush, descrijition 134

Pole, description 134

Big Sioux Pole, description 134

Bismarck Black Wax, description 91-92

Great German Soup Field, description 134

Black Algerian Wax Pole, description 134

Eyed Wax, description 92

Kentucky Wonder Pole, description 114

Pole Lima. See Early Black Pole Lima.

Spanish Field, description 134

Turtle Soup Field, description 55

Valentine, description 55-56

Wax Bush, description 134

Pole, description 135

Bliss's Extra Early Pole Lima, description 135

Blossoms, color 19

Blue Lake Creaseback Pole, description l;>5

Po<l Butter, description 56

Field, description 135

Bolgiano's Early May Queen, description 135

Sunshine Bush Wax, description 135

Wax, description 135
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I'ase.

Bostiin Favorite, description 57

Xavy Field, description 135

Pea Field, description VA5

Yellow Eye Wax-Podded, dei^cription 135

Bntanical relationship of bean species 11-13

Bountiful, description 57-58

Break's Boston Snap, description 135

Dwarf Horticultural, description 135

String and Shell, description 135

Brittle Wax, description 135

Broad beans, botanical relationship 12

classification, principles 13

description of varieties S~-<i8

Windsor, description 37-38

Brockton Pole, description 114-115

Brown Six Weeks, description 135

Speckled N'alentine, description 135

Swedish Field, description 58

Buckbee's Early Wonder Bush, description 13b

Buist's Pearly Lightning Valentine, description ^ 136

Burger's Stringless Pole, description , 115

Burlinganie Medium Field, description 136

Burpee's Bush Lima, description 42

Kidney Wax, description 92-93

Quarter Century Bush Lima. .See Quarter Century Kusli Lima.

Stringless Green Po<1, ilescription 58-59

White Wax, description 93

Willow-Leaved Bush Lima. See Willow-Leavetl Bush Lima.

Bush Multitior.i, description 136

Butter Busli Lima, description i;i6

Pole Lima, description 136

Wax, description 136

Byer's Bush, description 59-60

Cabbage Wax, description 136

California Black Wax, description 136

Branch Field, descrii)tion 136

Butter, description 136

Pea Field, description 136

Rustproof Wax, description 136

Tree Field, de«cription 136

Wonder Field, description 136

Canadian Wonder, description 60

Canavalia ensiformis, (lescription 137

Carmine-Podded Horticultural Bush, description 137

Carolina Bush Lima, description i:i7

Pole Lima, clescriptiori 137

Scwee Pdle Liuiu, descriptiim 137

Catalogue of variety names i:i;i-155

Challenge Black Wax, description 93-94

Challenger Bush Lima, de-^cription 137

Pole Lima, description 137

Cherry Pole, description 137

f'hicka.'iaw Lima, dewription 137
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Chilils's Kx!ra Early Pole Lima, deacription 1;J7

Horticultural Pole, description 115-116

Chilean Field, description 137

Pea Field, description 137

China Red Kye, description 60

Classification of varieties 29-31

principles 13-14

Color of blossoms 19

green shell pods 22

leaves 19

seeds 24

stems an 1 branches •. 17

Concord Pole, description 116

Cornfield Pole, di'scription 137

Corn Hill Pole, description 137

Cowpea, botanical relationship 12

Cranberry Pole, description 138

Cream Valentine, description 61

Creaseback Pole. See White Creaseback Pole.

Crimson Beauty, description 61-62

Flageolet Wax, description 188

Crystal Wax, description 94

Cuban Asparagus Pole, description 138

Currie's Black Wax, description 138

Golden Wax, description 138

Rustproof Wax, description 94-95

Cut Short Pole, description IMS

Cylinder Black Wax, description 138

Dallas Bush Lima, description 138

Davis Wax, description 9->-96

Day's Leafless Medium Field, description 62

Description of plates 158-160

Descriptions, variety, rules 15-16

varieties classed as distinct 37-133

Detroit Wax, description 96

Diseases, resistance 21, 28

Dolichos sesquipedalis, description 138

Double-Barrel Wax, description 96-97

Dreer's Bush Lima, description 42-43

Pole Lima, description 46-47

Wonder Bush Lima. See Womlor Bush Lima.

Dutch Case Knife Pole, description 116

Dwarf Case Knife, description 138

Cherry, descriittiun 138

Cranberry, description 138

Horticultural, description 138

Red Cranberry, description 138

White Cranberry, description 138

Earliest Cireen Pod, description 138

Market, description 624)3

Early Aroostook Field, description 63

Black Pole Lima, desAiption 139

Carmine-Podded Dwarf Horticultural, description 1.39
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Early Erfurt Dwarf Prolific Broad, dei-cription 139

Giant Advance Pole, description 117

Golden Cluster Wax Pole. See Golden Cluster Wax Pole.

Long-Podded Broad, descriiition 139

May (.^ueen, description 1 39

5Iazagan Broad, descrijition 139

^linnesota Field, description 139

Mohawk Six Weeks, descripticjn 139

Wonder Bush, description 139

Pole, description 139

Eldorado Wax, de.-H.'ription 139

Elgin White Wonder Wax, descrii)tion 139

Elliott's Bush Lima, ilescription 139

Improved Pole Lima, description 139

Emerald Beauty, (lescri])tion 139

Emerson's Pea Field, description 139

Emi)eror of Russia, description 139

William, description (>.'!-(>-l

English Broad lieans, descriiition of varieties 37

1 lorse, description .' 140

Lima Horse, <lescription 1-40

Striiigless, description 140

Ki>icure Wax, description 140

Eureka Field, description (i4

Everbearing, description ().">

Evergreen Pole Lima, description 140

Excelsior Keliigee, description 140

ICxtra Ivirly 1 1 orticultural Pole, description 117-1 IS

Jenscy Pole Lima, description 47

Pole Lima, description 140

Refugee, description (iS

Fat Horse Pole, description 1 40

Kerry's Golden Wax, ile.-cription 140

Field species, botanical relationship 12-13

Field's Eirst I'jirly, description 140

First in Market, description 140

Flageolet Wax, descrijition 140

Florida Butter Pole Lima, de.«cription 47

Ford's Mammoth Pole Lima, description 48

Forms for describing bush Kidney varieties 10-24

l>inia varieties 25

pole Kidney varieties 24

varieties generally 10

French Asparagus Pole, description 140

Flageolet, descriiition OO

Kidney I-'ielil, description Il()-(i7

Lead Pencil, description 140

Market, description 140

Mohawk, description ti"

StrlnglesM, dewription 141

Yard-lxmg Pole. Sn- Yard-l^mg P<ili'.

Frost i'dlc Lima, description Ml

Fidl Measure. .SVr Henderson's Full Measure.
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Fuller's Blafk Wax, description 141

Kiiiflleader Wax, description 141

Galega, description 67-68

Refugee, description 141

Garden species, botanical relationshiii 11-12

Pride, description 68

(ienter's Sulphur Field, descri[>tion 141

Georgia Monstrous Pole, descrijition 141

Germaii Black Wax Bush, description 97

Pole, description 141

Prolific Black Wax. See Prolific Bla.k Wax.

Soup, description 141

White Wax, description 141

Giant Dwarf Wax, description ". 141

Forcer, description 6ft

Stringless (ireen Pod, description 69-70

Valentine, description 141

Goddard, description 141

Gold and Canuine Pole, description 141

(jolden Andalusia Wax Pole, description 141

Beauty Wax, description 97-98

Carniinc-Podded Horticultural Wax Pole, description 128-129

Champion Wax Pole, description 129

Cluster Wax Pole, description 129-130

Crown Wax, description 98

Eyed Wax, description 98-99

Jersey Wax, description 142

Lazy Wife Wax Pole, description 142

Pole Lima, description 142

Refugee, description 70

Scimiter Wax, description 142

Wax, description 99-100

Great Xorthern Field, description 142

Western Field, description 142

Green Gem, description 142

Mazagan Horse, description 142 .

Nonpareil Horse, description 142

Seeded Flageolet, description 142

Green's (iolden German Wax, de.'-cription 142

Large-Seeded Mastodon Pole Lima, description 142

Grenell's Improved Golden Wax, description 142

Rustproof Wax, description 142

Stringless (ireen Pod, description 70-71

Griswold's Everbearing Wax, description 143-

Gunkler, description 143

HaV)it, branching, pole Kidney varietii s 24

climbing, pole Kidney varieties 24

erect, bush Kidney varieties ;
16-17

Hammond's Luscious Stringless 'iVax, description 14X

Hampton Pole, description ^'^'^

llarlington Windsor Horse, description H3:

Hemisphere Pole, description 1"*3

Henderson's Bush Lima, description 43-44

100
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Henclers<in's Full !Mensure, (lesi-ription 71

Ideal Pole Lima, description 48

Iniprove<i Bush Lima, dest'ription 143

Market Was, description 100

History of varieties 14-15

Hcxlson Green Pod, description 71-72

Wax, description 100-101

Holmes's Improved Sickle Pole, description 143

Hopkins's Evertiearing Giant Wax, description : 143

Reil Valentine, des<Tiption 143

Horse bean, description of class. . 143

Horticultural Cranberry Pole, description 143

Lima Pole, description 143

Pole, description 143

Wax, description 101

Hyacinth beans, botanical relationship 12-13

Ice bean, description 143

Ideal Pole Lima. See Henderson's Ideal Pole Lima.

Imi>erial Wax. Sr .\llan's Imiierial Was.

White-Seeiled Wax, description 144

Improved Black Wax, description 144

Goddard, description 72

Golden Wax, description 101-102

Pole Lima. Sef Wood's Improved Pole Lima.

Yellow Eye, description 72-73

Index to bulletin 161-173

Indian Chief Wax Pole, description 1.30-131

Intro<luction to bulletin 11

Istx-U's Earliest, description 144

Golden Butter Wax, dcs<-ription 144

Perfect Pole Lima, description 144

Jack lx>an, description 144

beans, botanical relationship 12

Jackson Wonder Bush Lima, description 44

Japanese Asparapus Pole, description 144

Jonc-i's Green Po<l, desc-ription 144

Strinfiless Wax, description 102

July Pole, descrijition 1-M

June Bush Field, dest'ription 144

Keeney's Refu^'ee W;ix, description '. 144

Rustless ( iolden Wax, description 102-103

Kentucky Wonder Pole, description 118

Wax Pole, description 131

Key to varieties 32-37

Kidney Wans, Ixitanical relationship H
cla.-«ilication principles 13

description, bush );reen-]XMlded 54-90

wax-[XMlde<l 00-113

jiole gri'en-poddeil '. li:l-12«

wax-ixxlded 128-133

varieties .l.l-l.'W

forms for describing bush varieties 16-24

jKile varieties 24-25

109
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Ki<lney Wax, description 144

Kin;: Horticultural Pole, description 144

of Earlies, description 144

( iarden Pole Lima, description 48-49

the Wax, description 144

King's Improved Butter Bush Lima, description 144

Pole Lima, description 144

Knickerbocker, description 'li

Kmiicrle Bush Lima, description 145

La,dy Washington Field, description 145

Landreth's Scarlet Wax, description 145

Wax Pole, description 131-132

Large White Bush Lima, descrijition 145

Pole Lima, description 49

Late Refugee. Sn- Kefug(>e.

Lazy Wife Pole, descripti. m llS-119

Leafless Medium Field, description 145

Leaves, color 19

length of petiole 19

shape - 19

size IS

surface 19

Leopard Wax, descrijition 103-104

leviathan Pole Lima, descriptifin '. 50

Lewis Pole Lima, description 145

Lightning, descriiMion 73-74

Valentine, description 145

Lima beans, botanical relationship 11

bush, description 42-46

season 25

classification, principles 13

descriptions of varieties 41-53

forms 25

pole, description 46-53

season 25

Wax, description 145

Livingston's Hardy Wax, description 104

Rojal Corn Pole. See Koyal Corn Pole.

Yellow Pencil Pod Wax, descrii>t ion 145

London Horticultural Pole, description 119

Longfellow, description 74

Long-Podded Dolichos Pole, description 145

Pole Lima, description 50

Yellow Six Weeks, description 75

Low's Champion, description 75-76

McKenzie's Matchless Green Pod, description 145

McKiidey Refugee, description 146

Madagascar Pole, description 146

Mammoth Bush Lima, description 146

Horticultural Pole, description 146

Red German Wax, description 146

Stringless tireen Pod, description 146

Marblehead Horticultural, description 76
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Market Wax. Sie Henderson's Market Wax.
Marrow Pea Field, description 14(>

Maryland White Pole, description Htj

Matchless (ireen Pod, description 146

Maule's Butter Wax, description 104-105

Nameless Wax of 1906, description .' 105

May Queen, description 146

May's Chanipicin Pole, description 146

Medium Navy Fielil, description 146

Mexican Bush Lima, description 146

Pinto Field, description 1 46

Tree Field, description 146

Michell's Giant Pole Lima, description 146

Midsummer Wax, description 146

Miller's Early Golden Stringless Wax, descripti m 146

Rustproof Wax, description • 147

Milliken's Wax, description 147

Missouri White Cornfield Pole, description 147

Wonder Pole description 120

Mohawk, desi-ription ; 77

Wax, description 147

Monarch Wax, description 1(V>-106

Monstrous-Poddal Southern Prolific Pole, description 147

>hint d'Or Wax Pole, description 132

?IottU>il Pole Lima, description .tO-51

Mountain Field, desc-ription '. 147

Mujiwump Pole, description 147

MultiUora beans, botanical relationship 12

classification, principles ^ i;?-14

description, bush varieties :tt>-40

description, pole varieties 40-41

descriptions of varieties S'.t—Jl

Muzzy'6 Stringle.ss tireen Pod, ilesi^Tiption 147

Nanies of liean varietie.s confusing; 15

(:iven to types 15

variety catalojiue 133-155

Navy Pea Field, de.scrijition 77-78

Ne Plus ritra, ilescription 78

Xewincton Wonder, description 147

N.'W Y.irk Golden Wax, des<ription 147

Niihol's Medium Butter Pole Lima, description 147

Noll's Ideal Potato Pole Luna, description 147

North Star, des<-ription 147

NorwcXMl Giant Slrinyless, descripti4in 147

Noxall Pole, description 147

October Pole, description 148

Ohio Wax Pole, description 148

Ol<l 1 lome-tejid Pole, description 148

Oliver Field, •li'scription 148

One Thou«and to One, des<Tiption 148

Onondaga Pole, description 148

Pnt'e'.- I'.xira Fairly, ilescription 1 48

I'ainted Ijiily Pole, ile.«criptiiin 14M

10!)
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I'aninure Extra Early Pole Lima, descriiilinn ]4S

Pencil Poil Black Wax, description Uit>-107

IVrfectioii AVax, description \4><,

Perfectly Straight Kound Pod, description HH
Pinks Field, description 148

I'lates, description 158

Pod clusters, position 22

size 22

point, lenjrth 21

straightness 22

Potls, green shell, color 22

depressions between seeds 22

length 22

number of s&ds 22-23

position of seeds 23

snap, brittleness 20

color 20

cross sections 20

filler 21

length 1<»

quality 21

straightness 20

stringiness 20-21

uniformity in size 19

Point Market Prolific Pole, description 14S

Potato Bush Lima, description 14S

Pole Lima, description US
Powell's Prolific Pole, description 120-121

Yellow Giant Wax Pole, <lescription 149

Pride of Xewton, description 149

Princess Pole, description 149

Prize Winner Field, descri])tion 1 49

Productiveness IS

best sorts 27

Profusion Wax, description 1 49

Prolific Black Wax, description 107

Bush' I^ima, description 149

Everbearing Rustproof Wax, description 149

German Black Wax, description 149

Market. See Thorburn's Prolific Market.

Pickler, description 149

Tree Field, description 7S-79

Prosperity Wax Pole, description ^ 1 49

Purple Flageolet Wax, description 107-108

Quality, snap pods -1

sorts excelling 27-28

Quarter Century Bush Lima, description 149

Rapp's Favorite, description ; 149

Ked Cranberry Bush, description 149

Pole, description 121

Flageolet Wax, description 1 49

German Wax, description 149

Kidney Field, description '9

100
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Red Mexican Fielil, description 149

Podded Dwarf Horticnltural, descrijition 150

Speckled Cut Short Pole. See Siieckle.l Cut Short.

Valentine, description 79-80

Refugee, description 80-81

Wax, description - - 10,s-109

Rennie's Stringless Wax, description 150

Rhode Island Butter Pole, description 150

Rogers's Lima Wax, description 10.^

Rose, description 150

Round Pod Kidney Wax, description 109-110

Yellow Six Weeks, description 81

Royal Corn Pole, description 121-122

Dwarf Kidney Field, description -. 150

Ruby Horticultural Busli, description 81-82

Runner beans, botanical relationship 12

description of varieties ;i9—

H

Runners, number 17

Rust, resistance of varieties 21, 28

Rustproof Ciolden Wax, description 150

Saba Pole, description 150

Saddleback Wax, description 150

St. Louis Seed Company's Improved Hush Lima, description 150

Salem Mammoth Pole Lima, descrijition 51

Salzer's Bush Lima, ilescription 150

Earliest Wax, description ' 150

Giant Stringle.ss Wax, description 150

Prosperity AVax Pole, description 1 50

Round-Podiled Wax, de.scription 150

Tree Field, <lescriiitii >n 150

White Wonder Field, <lescription 151

Scarlet Flageolet Wax, description 110-1 1

1

Runner Pole, description 40-41

Schwill's Monstrous Pole Lima, description 151

Quick Crop, des<Tiption. .
.'. 151

Royal Corn Pole, description 151

Wonderfid Wax Pole, description i 151

Scotia Pole, description 1 22

Season, liush Kidney varieties 17

Lima varieties 25

earliest sorts 28

latest sorts "^8

pole Kidney varieties 24

Lima varieties 25

Seeds, color -4

cross .se<'tions --^

curvature at eye '-4

ends
'.

2;{

length 23

niinilx'r in green shell pods 22-23

size 23

Seiljert's Pole Lima, description 51-52

Sewee Pole Lima, di-wripfion 151

100
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Shaker's Pole, description 151

Shipper's Favorite, description _ lol

Shot well's Pole Lima, description lol

Sieva Bush Lima, description lol

Pole Lima description lol

Silver Refugee, description lol

Wax, description lol

Simmers's Early Giant Wax, description lol

Sion House Forcing, description lol

Six Weeks. See Long Yellow Six Weeks ami Round Yellow Six Weeks.

Size of plant 16

Skillman's Pole Lima, description 151

Small Carolina Pole Lima, description lol

Horse bean, description lol

White Bush Lima, description 151

Pole Lima, description 52

Snowflake Field, description 82

Source of seed samples 15-16

Southern Creaseback Pole, description 152

Prolific Pole, description 122-12.3

Willow-Leaved Sewee Pole Lima, description 152

Soy beans, botanical relationship 12

Speckled Beauty Pole Lima, description 152

Cranberry Bush, description 152

Pole, description 1.52

Cut Short Pole, description 123-124

Wax, description Ill

Steckler's Calico Bush Lima, description 1.52

Perfectly Straight Round Pod, description 152

Stems of plants, color 17

thickne.ss 17

Stokes's Evergreen Pole Lima, description 152

Stringiness, snap pods 20

Stringlesa Green Pod. See Burjjee's Stringless Gieen Pod.

Summary of desirable varieties ^. 2.5-28

Sunshine Bush Wax, description 152

Wax Pole, description lo2-133

Sutton's Dwarf Forcing, description 152

Sugar, description 152

Perfection, description 152

Sutures, dorsal and ventral 21

Swedish beans. See Brown Swedish.

Sword Long Pod Horse bean, description 152

Tait's White Wax, description 152

Tall I ierman Black Wax Pole, description 152

.luly Runner Pole, dcscripti(<n 152

Sioux Pole, description 153

Tampico Field, descriptii)ii 153

Taylor's Green Pod, description 82-83

Tennessee Green Pod, description 83

White Corn Hill Pole, description 153

Wonder Pole, description 124

Texas Prolilic Pole, descriptidii 153
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Thorburn's huA\ Lima, description 153

Prolific Market, deecription .'

83-S4

Refugee AVax, description 153

Thrasliing, ease 23

Tom Thumb, description 153

Triumpli of Frames, description 84

Trucker's Delight Pole Lima, description 153

Tucker's Prolific Bush Lima, description 153

Turtle Soup Field, description 153

Type names 15

Union White Valentine, description 153

Valentine. .SVe Black Valentine, Cream Valentine, Red Valentine, Valentine

Wax, and White Valentine.

Wax, description 111-112

Varieties, bush, desirable for home use 25

earliest 28

latest 28

most largely grown 26

productive 27

of good (|uality 27-28

profitable for market 26

classed as distinct, descriptions 37-133

tlescriptions 37-133

desirable but little known 28

disease-resistant 28

field, most largely grown 27

pole, desirable for home use 26

earliest 28

latest 28

most largely grown 27

productive 27

of good (juality 28

profitable for market 26

summary of nio.-'t <lesirable 25-28

Veitch's Forcing, description 84-85

Velvet beans, botanical relationshi]) 12

Ventura Wonder Wax, di'scription 153

Vick's Prolific Hckler, description 85

Vienna Forcing, description 85-J<6

Vineless Marrow Field, description 86

A'iolet Flageolet Wax, ilc.scription 153

Virginia Cornfield Pole, ilescription 124-125

Walter's Prolific Pole Lima, di-scription 153

Ward well's Kidney Wax, de.-<;ription 112

Warren Bush, description 86-87

Warwick, <le.s<-ription S7

White Cherry F'ole, dcsi-ription 154

Cornfield Pole, description If4

( 'ranlH'rry Bush, description 154

Pole, description 154

Crea.'k-baik I'olc, description 125-126

Dulih Runner Pole, ilcsi-ription 41

Kidney Field, description S7-K8

109
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White Kidney Wax, description 154

Marrow Field, description 88

Mexican Field, description 154

Sickle Pole, description 121!

Valentine, description 88-89

Wax, description 154

\\'<>n<Ier Bnsh Field, description 154

Pole, description 154

Wliite's Prolilic Pole, description 126-127

Wilkie's Perfection Prize Pole Lima, description 154

Willct's Bush Lima, description 154

Willing's Pride Pole, description 154

Willow-Leaved Bnsh Lima, description 44-45

Pole Lima, description 52-53

Wisconsin Tree iMcld, description 154

Wonder Bush Lima, descrijition 45

of France, description 89

Wood's Bacon, description 155

Earliest Hardiest, description 155

Red Valentine, description 155

Improved Pole Lima, description 53

Prolilic Bush Lima, description 45-46

Worcester Mammoth Pole, description 127-128

Wren's Fgg Pole, description 155

Yankee Winter, description 89-90

Yard Long beans, description of varieties 38

Yellow ( 'ranberry, description 90

I'.ye Field, description 155

Pencil Pod. See Livingston's Yellow Pencil Pod.

Six Weeks. See Round Yellow Six Weeks and Lung Yellow Six

Weeks.

York Wax, descrii)tion 155

Yoseinite Wax, description 112-113

109
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LETTER OE TRAXS.MITTAL.

U. S. Department of AoRirri.TrRE.

Bureau of Plant Ixdistrv.

Office of the Chief.

Washington, D. C, Apnl 26. 1907.

Sir : I have the honor to transmit herewith, and to recommend for

pniilication as Bulletin No. 110 of the series of this Bureau, the

accompanying technical paper entitled " Cranberry Diseases," by

Dr. C. L. Shear, Pathologist in Charge of Investigations of Dis-

eases of Small Fruits.

This paj)er contains the first full account of the fungous parasites

of the cranberry and the diseases they produce. It also gives suc-

cessful methods of preventing the diseases.

The illustrations which accompany this paper are considered

essential to a full understanding of the text.

Respectfully,

B. T. Galloway,

Chief of Bureau.

Hon. James Wilson,

Secretary of Agriculture.
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B. r. I.—286.

CRAXBHRRY DISEASES.

INTRODUCTION.

The American cranberry ij'acciniym macrocarpum) has been in

cultivation for serenty-tive years or more. The wild plant in its

native habitat does not appear to be affected to any very noticeable

degree by fungous parasites. Up to the present time only five species

of finigi. according to the published host indices, have been reported

as occurring upon this plant. It is generally the case, however, that

the longer a plant is in cultivation and the greater the area covered

by it the more numerous and serious are its parasites, since the con-

ditions and opportunities for their development and distribution be-

come much more favorable. This is true of the cranberry. At the

same time, this plant by selection, cultivation, and gi'owth under

rather abnormal conditions has apparently become somewhat weak-

ened and more susceptible to disease.

The cranberry is distributed from Newfoundland southward

through the Alleghenies to North Carolina and westward into Wis-

consin. It is also cultivated in a few localities on the Pacific coast,

in Oregon and AVashington. The native cranberry of that region is

regarded by some botanists as a variety of Vaccinium oxycoccus? (")

The diseases of the cranberry are most serious in the southern sec-

tions of its area of cultivation. The los.ses from the various maladies

are heaviest in New Jersey and decrease as one proceeds northward

through Long Island. Connecticut, and jNIas.sachusetts, being least of

all in the bogs of Nova Scotia. There is also comparatively small

loss from disease at present in AVisconsin and on the Pacific coast.

The annual crop of the United States approximates 1,000.000 bushels,

valued at about $2,000,000. The loss fi'om disease is estimated to

average about 10 per cent, or $'200,000 each year. From a careful

study of the matter is seems probable that the climatic conditions are

chiefly responsible for the greater amount of loss in the southern

localities. The long, hot summers of the southern region seem to

be unfavorable to the production of the most hardy cranberry plants

oThe serial numbers used iu this paper refer to tbe bibliography which will be

found on paKCS "lt to .'iT.
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10 CRANBEKRY DISEASES.

and at the same time niO!<t favorable for the t-U'velopineiit of the vari-

ous parasitic fungi wliich attack them.

Several serious diseases have been found to be prevalent. They have

nearly a'l, however, been heretofore included under one name by

cranberry growers. All softening of the fruit, accompanied by more

or less discoloration, has been called " scald " or " rot." This was

(juite natural, as the differences in the appearance of fruit attacketl

liy the different i>arasites are so slight that it is difficult to distinguish

between them by external examination.

There is no accurate record, so far as we have been able to discover,

as to when the cranberry diseases first became sufficiently serious to

cause much loss. Mr. .1. J. White read a letter before the Cranberry

(Jrowers'' Association in IS?:? showing that the scald was known

twenty years earlier, i. e.. I808. The diseases have j^roliably spread

more or less gradually as the fruit has become more widely cultivated.

PREVIOUS INVESTIGATIONS.

Cranbpiry scald was a frecpient subject of discussion at the early

meetings of the New Jersey Cranberry Growers' Association.- which

was organized in 1860 and is now called the American Cranberry

(rrowers' Association.

In 1874 Dr. Thomas Taylor. Microscojjist of the Dei)artnient of

Agriculture, was sent by the Commissioner of Agriculture, at the

request of the American Cranberry (Jrowers" Association, to investi-

gate the so-called cranberry " scald." which had foi- some years caused

a great amount of loss on some of the New Jersey cranberry bogs.

Doctor Taylor ' published several articles giving accounts of his obser-

\ at ions and studies. He concluded, as a result of his work, (hat

the primaiy cause of the trouble was an excess of acid in the soil and

water. He also believed that excessive heat and drought weiv impor-

tant factors, causing a fermentation to take place in the fruit. He
observeil fungous filaments in the rotten or scalded berries but did

not consider this fact <>f nuich inijiortaiice.

Taj'ior '• says (Monthly Uejjort, Dept. Agr., 187."), 44r)) : "I am
convinced that the scald and lot, so called, of the berry may arise

from dissimiiai' causes, although chemically considered they are

practically the same, viz. the convei-sion of their >larcli into gra])e

sugar, a fermentable sui>stancc affording a nidus for the growth of

fiMigi."

It will be ccn from this (luotalion thai the piescnce of a fungus

was not coiisulered (he cause of the disease, iiut radier a secondary

niader. Taylor Iwlieved (hat (he (roui)le migli( 1r' remedied l)V

some applicadon (o (lie soil which would correct i(s acidity and pre-

vent (lie fermen(a(ion in (he fruit. In accordunce widi this sug-
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PREVlOrS INVESTIGATIONS. 1 ]

gestion a c()nsi(lcral)le varioty of sukstaiices wa.s tried Ijy liic cran-

berry growers, incliuling lime, copperas, salt, and siilphui'. Little

or no benefit, however, seems to have been derived from these appli-

cations, and the diseases continued to cause serious loss, varying

somewhat in different seasons as the climatic and other conditions

chanced to be favorable to their development or otherwise.

Schroeter,'* in 1870, in discussing a sclerotium disease of the fruit

of Vacchr/iiiii mi/i-tillux, mentions the American cranberry disease

which had been described by Taylor and expressed his belief that the

trouble was due to a parasitic fungus, either the same or one similar

to that which he found in Europe. He hael seen no sjieciniens. how-

ever. Supposing the disease to be due to Sclerotinia. he recom-

mended the application of lime and suggested flooding the vines just

before the spores are formed.

. AVoronin " in 1888 in treating of Sclerotium oxyfocri refers to the

cranl)errv disease of the eastern United States and suggests that it

is caused by this fungus. This opinion was not basetl on an examina-

tion of specimens, however, but on Doctor Taylor's accounts of the

ilisease. If the disease were caused by Sclerotinia he thought it

could be eradicated by collecting and l)urning all the mummied
berries.

No species of Sclerotinia has yet lieeii found on craiilicrrii's in the

East so far as known. Ijut. as will Ix' seen later, one has been found

in Wisconsin.

In 1880. Dr. Byron D. Halsted.'" of the New Jersey Experiment

Station, undertook a study of the cranberry diseases, and as a result

))ubiished a bulletin and several In-iefer reports on the subject.

Doctor Halsted * recognized the parasitic nature of the disease, and

described and illustrated, without name, the two stages of the fungus

which i^roduces cranbeiTV scald. On accomit of his finding fiui-

gous hyphae in the stems and roots of plants bearing rotten or scalded

berries, he concluded that the parasite infested the soil and perhaps

gained entrance to the plant, in part at least, by way of the roots. He
consequently thought that remedies should be directed chiefly toward

the improvement of soil conditions," though later he recommended

spraying with a solution of arnmoniacal copper carbonate.'-' In his

hiter publication'" he says: "It seems well establisiied that the

fungus infests all parts of the plants and may enter the berry by

means of the filaments which grow from the stem directly into the

green berry, or by sJMres lodging upon the surface, the germ threads

penetrating the fruit." Doctor Halsted '" also investigated the cran-

berry gall disease, which will be referred to later.

Some work on cranberry diseases has also been done at the Wis-

consin Agricidtiiral Exijeriment Station. This will be referred to

later in discussing the diseases.
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12 IKAXBKKKV DISEASKS.

Ill lOOl. at till" urgent request of the Amerieaii Cranberry (Jruwei-s'

Association and in cooperation with the New Jersey Experiment

Station, a study of cranberry diseases on belialf of the Bureau of

Plant Industry was coninienced by the writer. Both field and labo-

ratory investigations have been continued since as the pressure of

other duties would permit. Careful studies were fii"st made of the

field conditions, and laboratoiy and greenhouse studies have l>eeii

made of the diseases found and the fungi producing them.

THE MOST SERIOUS DISEASES.

Cultures of the fungi found in diseased berries soon showed that,

instead of a single disease, the term " scald " as used by cranberry

growers includes at least three distinct diseases of the fruit—scald,

rot, and anthracnose—caused by three ditt'erent fiuigous jiarasites,

Gui(/)un'dia raccinii Shear, Acanthorhynchus raccinii Shear, and

Glomerelhi I'lifomaciihniti racfinU Shear. Besides the diseases which

affect the more or less mature fruit there is another, commonly called

"blast," or sometimes "'blight." l)v the cranberry growers, which

attacks the very young beriies about the time the blossoms fall,

causing them to turn black and shrivel up. There is also a disease

which causes hypertrophy of the axillary leaf buds, and thus ex-

hausting the vitality of the plant prevents the production of fruit.

The most important diseases of the cranberry are those mentioned.

Besides these there are a iiiiml)er of diseases of minor importance

which will receive briefer considei-atiou.

As already mentioned, ibe blast attacks the llowers and very young

fruit, which shrivels up and becomes covered with the pycnidia of

the parasite (PI. II. tigs. !</, l/<). It frequently happens that as

much as one-half of the crop on some bogs or portions of bogs is

destroyed in this manner. The disea.se is caused by the pycnidial

form of Criat/iiiirt/tii r(i<rliiii Shear."* 'i'he l)lasling of young fruit

had Wen ob.served for many years by crani)eiiv growers, but aiqiar-

ently the fiuigous nature of the disease was not known. There

is, of course, some blast, or blight, of i)lossonis and of very young

fruit due to other cau.ses, as imperfect fertili/ation or iujuiy liy

storms, fro.st, or insects. i>nt by far the greater part of the blasted

fruit on New Jersey crauln'iTv bogs is due to the above-menlioueil

fungus.

A\nntson. Ilaskins. an<l Malde '• mention a cranberry " i)light
"

which occurs in Wisconsin, killing tiie blossoms and very small fruit.

This trouble, according to the writers mentioned, has been attributed

by growers to hot weather. The results of their experiments wcrr
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SCALD. 13

contrary to this theory. Tlii'y conrliKlcd from tlicir trials with

several fertilizers that the blight depeiideil largely ui)on (he vitality

of the vines. Plats treated with phosphates showed least blight.

In conclusion they say: '"The agent of destruction of these blossoms

is probably a bacterial or fungus growth which takes place only

under a devitalized or weakened condition." Having had no oppor-

tunity to make a study of the blight, or blast, in Wisconsin, we are

unable to say how much of it may be due to (ruignardia racrinii,

which produces the blast, or blight, in the East. From the fact that

this fungus occurs in AVisconsin and destroys more or less of the

fruit, it is highly probable that some of the blight, or blast, is also

caused by it. The " blossom blight " is also mentioned by AVhit.son,

Sandsten, Ilaskins. and Ramsey.'" They state that a treatment for

blight of three applications, of Bordeaux mixture produced an

increase of 30 per cent in the crop of fruit over that on adjacent

vines not treated. This would seem to indicate tiiat the disease is of

a fungous nature.

SCALD.

The term " scald "
is one which has been in general use among

the New Jerse_v cranberry growers for a long time. It originated

as a residt of a view previously held by many growers that the

softening of the diseased fruit was due to an actual .scalding of the

berry, caused by the liot sunshine when the berries were wet.

A condition somewhat resembling the eii'ect of the fungus does

sometimes occur when berries have been overflowed and covered

with water for half a day or more during hot weather, but injury

of this kind is infrequent and unimportant.

The first indication of the attack of the scald fungus upon the

cranberrj' is the appearance of a minute, light-colored, watery spot

upon its surface. This,^under favorable conditions, rapidly spreads,

usually in a concentric manner, until finally the whole berry becomes

soft (PI. I). Frequently the diseased area is marked by con-

centric dark-colored rings. This, however, is not always the case,

and is not especially characteristic of this disease, as it sometimes

occurs in the c-ase of the cranberry rot. In very rare instances only

a small, light-colored sunken spot is produced upon the berry, the

fungus by .some unknown cause having been retarded or entirely pre-

vented from further develoi)ment. In such cases we occasionally find

the pycnidia of the scald fungus present, as illusti-ated by Doctor Hal-

sted '° in his work on cranberry scald. Ordinarily, however, there

is no indication on the surface of the fruit of the presence of a

fungus, except for occasional dark blotches or brownish zones, as

mentioned above. Berries which are attacked before they are half

grown usiuilly shrivel up and become l)lackened anil coveivd with
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14 CRANBERRY PTSEASES.

the pycnidia of the ^caU fungus (PL II. fiij;. 1. Ik anil PI. VI). This

form of the disease is called blast, as already described.

The disease also affects the leaves, occasionally cau^ing an irregular

reddish brown spot, covering a portion of the leaf, and bearing

pycnidia or perithecia of the fungus. These spots are of very infre-

quent occurrence. "\Miere the disease has been severe for a niunber

of years the jilants are completely killed, and the dead, brown leaves

still hanging to the vines are usually covered on the under svirface

with the minute fruiting bodies of the parasite (PI. II, fig. 1).^

Cuttings the first year or two after planting and before fruiting

are somctinu's seriously attacked l)v Gui(jiKir<1ia raccinii, which

causes the leaves to turn yellow and fall and finally kills the ])lant.

Some of the other cranberry fungi are also associated with this

injury. l)ut the greatei- jiart of the daiu-agc is ap]iarently due to the

scahl fungus.

THE FUNGUS ( GUIGNARDIA VACCINII. SHEAR* CAUSING BLAST
AND SCALD.

Scalded or I'otteji berries sd rarely show ;iny fruiting forms of

fungi tiiat it is necessary to determine tiieir presence and identity

by cax'eful microscopical examination and cidtures. A microscopic

study of the softened tis.sues of scalded berries at once reveals the

presence of an abundance of fungous hyj)ha'. These hyplue when
transferivd to culture media grow readily and frequently produce

the fruiting forms of the fungus. This fungus, (riiif/iiardia I'ncriiiil

Shear,-^ which has been fouml upon blasted berries, upon the leaves

of scalded vines, and isolated in numerous cases in pure cultures

from scalded fruit, has been giown in the laboratory for several

years.

Wliitson, Sandsten, ITa.skins, and Ram.sey '" state that the cran-

berry scald in AVisconsin is caused by an unnamed species of Rosel-

linia. We have never found any fungus of this genus associated

with cranberry .scald or any other disease of the cranberry in Wis-

consin or elsewhere. The only cran!)erry fungus which at all resem-

l)les liosellinia is AntlinntDinclhi (hxtnicns Shear, which has iH'en

found only once in our investigations, and then in New Jersey. The
true scald fungus (friiif/iiartlid raffliiil) has, however, been found in

\\'isconsin berries. There are two stages thus far known in the

course of its development, a pycnidial aiul an ascogeiu)Us stage.

/'i/rii/(h'iiJ form.—The pycnidia are minute, black, membranous,

globose recc|)tacles, l(X)-]'J()j[i in diameter, j)rovided with a minute

apical, sometimes slightly |)r(>minent ostiole, or nu)uth. \Mi('n oe-

cuiring on the leaves they are situated beneath the ei)idermis, usually

on the under side, and are sliglitly erumpeul, with liie minute ostiole



THE FUXCrS rAVSINO BLAST ANT) '^CALD. If)

exposed. In most f-ascs llu-y arc thicUly ami cxciil}- dislrildiicd over

(lie surface of tlic leaf, except for Ihe iiifre(iiieiit occasirms wlieii only

a portion of the leaf has i)eeii killed liy the fnn<rtis (PI. II. fi<rs. 1 and

2). Mature pycni<lia contain j^reat numbers of |)ycnos])ores. hearing

at their apexes a rather inconspicuous appendage consisting of

granulai- matter, which appears to be embedded in a somewhat gelat-

inous substance. They are borne on short, simple sporophores 10-1.")
p.

long. These pj'cnospores are hyaline, obovoid. with the apex fre-

quently truncate, and measure from lO.o to 13.5 by 5 to /i. The
appendage is usually about the length of the spore, or somewhat less,

and curved (PI. IT, fig. ?>. a, h, /). At maturity these pycnospores

are expelled fi-om the pycuidium in a small gelatinous tendril or

threadlike nuiss, being held together by the gelatiiu)us substance of

the spore appendages as well as the free gelatinous matter which

appears to he produced within the pycnidium and forms a thin layer

about the pycnospore.

Ascof/enoiiH form.—The ascogenous perithecia are much less fre-

quently found than the pycnidia. The perithecia resemble the pyc-

nidia very closely in form, size, and other characteristics (PI. II,

fig. 10). In fact it is almost or quite impossible to determine, in the

absence of asci or pycnospores, to which form a j^articidar fruiting

body nuiy belong. The perithecia seem to have a denser, somewhat
more opaque wall than the pycnidia, and they contain oblong, or

somewhat clavate, short-stipitate, or ses.sile asci, the spore-bearing

portion varying from o2 to ()0 by 9 to 12 /i, the total length being 60

to 80^ (PI. IT, fig. 11). The asci contain eight hyaline, or, when
old, slightly yellowish lirown, short elliptical or subrhomboid asco-

spores, having the contents rather coarsely granular (PI. II. fig. 12).

They vary in size from 13 to 16..5 by G to 7/t. No paraphyses have

lieen found. The characters of the ascogenous form of this finigus

seem to agree most nearly with '.'jose of the genus Guignardia and

correspond very closely to the black-rot fungus of the grape {Guig-

narclln hidveUii (Ell.) V. & R.). The pycnidial stage of GHifjiiardia

hidv'eJIli, as described and illustrated by Viala '^ and others, differs

from the pycnidial stageof the cranberry scald fungus in scarcely

any particular except in the absence of the spore ap])endage. A
recent careful study of fresh jn'cnidia of Ouignnrdia hidwcllii shows

that its i)ycnospores also bear a similar appendage. It is, how^ever,

shorter and less easily distinguished than that of Guif/nardiu raco'inii,

and soon disaj^pears in mounted specimens. The apjiendage in the

case of the cranberry fungus is very constant and characteristic.

The cranberry scald fiuigus is rather generally distributed through-

out the cranberry-growing sections of this country. Pycnidia have

l)een found on either leaves. Ilowers. or fruit in West Viiginia, New
110



16 CRANBERRY DISEASES.

Jersey. Massachusetts, Nova Scotia. Wisconsin, and Xew York, and

iserithecia in Xew Jersey and Xew York.

CULTIKKS OK (iriGNARDIA VAOCIXII.

Over 200 cultures from hyph?e. pycnospores. and ascospores have

been made upon artificial media of various kinds. The first cultures

of the funjrus were matle from hypluv taken from the interior of

scalded berries. The berries were first thoroughly washed and
soaked in a 1 to 1.000 solution of corrosive subliuuite (HgCl.). and

a portion of the pulp containing the fungous hypha? was transferred

with sterile needles to the culture medium.

The following culture media have been used: Cylinders of pota-

toes and of beets; steam-sterilized ami dry-sterilized cranberry leaves

and cranberry fruit: cranbeny agar and cranberry gelatin, [)re-

pared i)v adding various jiroportions of cranberry juice to agar and
gelatin: beef agar and sugar-beet agar: corn meal saturated with

cranberry agar; corn meal saturated with cranberry gelatin: malta

vita saturated with cranberry agar, and corn nu>al saturated with

distilled water. It appears to grow eiiually well upon acid and
neutral URnlia.

We have had the greatest and most uniform success in the use of

corn meal and water sterilized in an autoclave for about fifteen min-

utes. The fungus also grows readily on corn meal saturated with

cranberry agar, corn meal saturated with cranlx'i-ry gelatin, and on

jjotatoes. It grows more slowly and less luxuriantly on most of the

other media tried.

PijciiiiUdl farm.—Cultures producing the pycnidial form have been

made from the pulp and skin of diseased fruits in thirty-eight differ-

ent cases and fiom leaves in two instances. This form has also been

grown from pycnospores. The mycelium in all cases is at first thin,

tloccose, and white. In a few days it becomes denser and takes on a

bluish gray color. As the culture gets older the hypiuc si)read con-

centrically and the mycelium loses its bluish tint and becomes grayish

blown. Pvcnidia iiegin to a[)pear in four to eight days, and mature

pycn<isi)ores can usually be foiuid in twelve to eighteen days. The
pvcnidia form a more or less c(mtinuous layer on the sui'face of the

somewhat felty subiculinu fornu'd by the mycelium. They aie fre-

(puMitly inconspicuous on account of the velvety surface growth of

hy|)lia'. with which the mycelial layer is coveivd. In the majority of

cultures nuide from hypha- taken from di.sea.sed iHuries only ])ycnidia

are ])i(>duced, and in many instances the culture has all the character-

istics of g|-owtli anil appearaiu-e of (iniiiiKinfiii rurrini!. l>Mt is either

entirely sterile or prodiu-es si'lerotia-like bodies reseiubling pvcnidia

cxlernally Iml containing no spores.
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Asrof/enoi/s form.—Cultures pioduciiifr Ixith inciiidia and asci have
been obtained in five cases by transi)lantin<r the funjious hyphae from
diseased berries, and in three cases from affected leaves, to culture

media.

The first successful culture was made from dctjayiug fruit obtained

in the AA'ashington market. The .source of the fruit is unknown, but

it was probably from New Jersey. The culture was made on March
31, 1002. The berries used were softened ; the skin was light colored

and watery and showed small dark-colored blotches of fungous'

hyphap on the inner surface. Two cultui-es were made from one of

the.se berries by transferring portions of the pulp containing the

hypha' to flasks of cranl)erry agar and corn meal. The cultures were

kept in the laboratory' at the ordinary temperature, which varied

from IG to 2")° C. The course of development and appearance of

the fungus were the same as in the cultures producing pycnospores

onlj', as previously described. Mature pycnidia were produced in

about twelve to fifteen days, and at the end of twenty-two days a gi'eat

abundance of ascogenous perithecia was found. There is nothing

in the macroscopic appearance of a culture bearing ascogenous

perithecia to distinguish it from one bearing only pycnidia. The
ascogenous perithecia are practically identical in appearance with the

pycnidia. In mature and old cultures the color of the myccliiun

becomes dark brown, or almost black, and the pycnidia or perithecia

become more exposed on the surface of the subiculum or crustlike

stroma.

The .second successful culture of the ascogenous form was made
January 20, 1903. by transferring a portion of the skin of a diseased

berry showing dai'kened spots to a flask of water-saturated, autoclaved

corn meal. The course of development was the same as in the culture

just desci'ibed. Many bodies resembling i)ycnidia were produced at

first, but all examined were apparently sterile. Later, in addition

to these sterile bodies, ascogenous perithecia of Guignardia were

found.

The third successful culture of ascogenous perithecia was made
December 23, 1003, from diseased New Jei'sey berries, which had

been kept in ordinary storage in an unhealed building in the Depart-

ment. These berries showed the ordinary appearance of scalded

fruit, and the cultures were made by transferring sections of diseased

berries which had been washed and soaked in a solution of corrosive

sublimate to flasks of sterilized corn meal. An abundance of fertile

pycnidia was produced, and at the end of nineteen days perithecia

containing mature asci were found.

The fourth successful culture was also made at the same time as

the last mentioned, and from fi-uit from the same source, treated in

the same manner.
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18 CRAXBERRY DISEASES.

The tiftli successful culture from iliseased Vierries \Yas maile May
10. 1904. The berries were received from Cranuioor, Wis. The}'

were softened and shriveled and showed definite black spots on the

surface. After washin<r and soaking for three-fourths of an hour

in corrosive-sublimate solution, sections of the diseased portion, in-

cluding the skin, were transferred to large tubes of sterilized corn

meal. About one month later ascogenous perithecia of (luignardia

were found in this culture. Several other cultures made at the same

time upon the same cidture medium and from fruit having the same
ajjpearance produced only pycnidia. Transfers made from cidtures

jjroducing asci to sterile potato cylinders have produced the ascoge-

nous foi-m as quickly and abundantly as when grown on corn meal.

Besides the successful cultures just described, which have been made
from diseased berries, we have, in three instances. ol)tained from

cranberry leaves pure cultures bearing both pycnidia and asci.

On March 2H, 1!)0.5, cultures were made by placing in flasks of

sterile corn meal leaves which had been first soaked for about one

hour in a 1 to r)00 solution of corrosive sublimate and then cut in

two pieces. The.se leaves were taken from vines which had borne

very badly scalded fruit during the previous season. Tlic vines were

collected on November :^!), 1904, and kept in an ice box fiom that

time until the cultures were made. The leaves were of 1908 growth
anil wciT to all external appearances healthy and free from fungi.

Leaves taken from this collection in March, 190(5, still produced plenty

of good pycnidia and ascogenous perithecia. The course of develop-

uient of the fungus in these cultures was identical with that described

in the other cases. Pycnidia were jiroduced in abundance in about

fifteen days, and at the end of twenty-nine days ascogenous iwrithecia

were found in three of the cultures.

From these original cultures many others have l)een made by trans-

fer. Four generations have been grown in this way, producing botli

|)ycnospores and ascospores in each. After this the fungus appeared

to have lost its vitality and did not grow well. In other cases it

developed i)otli spore forms for one or two generations only.

'J"he fresh ])ycnos])ores of this fungus germinate and grow readily

in water, in a dilute solution of sugar and water, and in ordinary

culture media. Spores placed in a drop culture of sugar water in the

laboratory i)egan to show signs of germination at the end of two days.

The gei'ni tube usually arises fi-oni the side of the pycnospore, first

forming a slight enlargement, which ra])idly elongates into a germ

IuIm" and soon Ix'gins to branch (I'l. II. figs. 4 to 9). At the end of

four days many of the germ lulic- have attained considerable length.

The lube occasionally arises from the basal end of the spore (PI. II,

i\<l. ()), but we have never seen it ari.se from the apical end, where the
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iij)p('ii(l:i<:-c i> iioi'iic. Tlir iiiyccliiiiii now grows more rapidly and soon

assumes tlie color and other characteristics mentioned in the descrip-

tion of the macroscopic appearance of cultures of the fungus.

The appendage of the pycnospore, as seen upon inmuiture spores,

consists of a hazy, hyaline, finely granular, gelatinous mass, equaling

the spore in diameter (PI. II. fig. li). X little later it becomes some-

what elongated, curved backward, and more or less appressed on the

side of the spore. As the spore matures the appendage becomes still

luirrower and free from the side of the spore, but even at maturity it

is usually somewhat curved. In old cultures which have passed

maturity and in which all the sj^ores have been set free, the append-

age is frequently wanting and seems to have been dissolved or

disintegrated.

No signs of a conidial form of the fungus have been found in an}'

of the numerous cultures made, either from the mycelium or spores.

Xo chlamydospores have been found in cultures, but what appear to

be such are found in old berries destroyed by the fungus. Sterile

pVenidia or perithecia are frequently found, especially in poorly

developed cultures. These are sometimes solid and sclerotoid. with

the interior cells lighter colored, and are about the same size as the

pycnidia and perithecia.

coxDrriuNS or factors detkkjuxino thk pruuuctiox of the

ASCOGEXOUS form.

The reasons for the rare occurrence of ascus-bearing forms in cul-

tures of what are undoubtedly ascomycetous fungi have always been

obscure, and it has usually been found impossible to produce the

ascogenous fructifications with much frequency or certainty.

The work of Klebs" and others upon the effect of various nutrient

and other substances upon the production of sexual fructification,

especially in the alga\ has suggested the ])ossibility of such factors

having a determining influence on the production of the ascogenous

stage in this fungus. ^Miile our experiments in this direction have

1)eeu comparatively few. there has been no indication that the compo-

sition of the culture medium is of particular importance in this

respect. Allien once an ascus-producing race, strain, or generation

of the fungus was obtained it grew almost equally well upon different

culture media, such as steamed corn meal, cranberry gelatin and corn

meal, cranberry agar and corn meal, and potatoes.

The effect of variations in temperature has also been tried upon

a series of pycnospore-producing cultures made from the same

original pure culture. Cultures in flasks on corn meal were kept

in the laboratory, where the temperature varied from 20"^ to 26° C.

Others were kept in a thermostat at a temperature of 30° C. Others
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20 CRANBERRY DISEASES.

have been kept in a refrigerator at a temperature of about ;5^ C.

Tlie cultures kept in the hiboratorv made the most rapid and vigorous

growth of mycelium, those in the thei-mostat and refrigerator grow-

ing about one-half as fast. All these cultures tinally produced

pycnidia. but no signs of asci were ever found.

Experiments have also been tried to determine the efl'ect of differ-

ent quantities of moisture. The fungus was found to grow more

rapidly on a rather wet medium, but there is no indication that this

influences the production of the ascogenous stage of the fungus.

Other experiments were tried to determine the effect upon the

growth and development of the fungus of \-arying the amount of

available air and the evaporation by plugging the culture flasks more

or less tightly. Little or no difference was noticeable in the growth

in these flasks, and only pycnidia were produced.

The work of Blakeslee-" on Mucor and the factors controlling the

production of zygospores in that and related genera has suggested

the possibility that the sexual or ascogenous fructification might

arise from the union of different races or individuals. The few

experiments we have made along this line, liowever, have been

unsuccessful.

It has been thought by Brefeld -^ that ascus formation may depend

upon the time of the year, or possibly the period of development of

the fungus in its host. Our investigations, however, are not conclu-

sive in regard to these points, so far as they concern Giilf/nardia

rarrinii. Cultures have been made from fruit and leaves taken

almost every month during the year, and it will be noted that cul-

tures which ])roduced tiie ascogenous stage of the fungus were made

in January. March, May. and December. Many other cultures, how-

ever, made during tjiese same jieriods and from leaves and fruit in

which the fungus had jiresumably passed through approximately

the same period of development were either sterile or produced

pycnidia only. W'iiile we have no cultures made from material taken

during the summer wjiicii have produced ascospores. tlii- Tu.iy !»g

due to the fact that com|)arativcly few cultures Innc Ix'cn made from

leaves oi' fruit dui'ing tliat season.

In regard to the bearing of the (hiration of ilevelopnicnt of the

fungus upon tlie production of asci, we have no means at hand of

determining, except l)v mere conjecture, the age of the fungus which

nuiy l)e present at any j)articnlar time in the tissues of cranl)erry

leaves or fruit, not knowing jiositively when tlie infection took |)lace

and tlie germ of the fungus entered the plant. All the evidence ut

liand, however, i)oints toward June and July as the time.

As a result of our work, we are led to tlie l)elief that there is souje

inherent potentiality in the mycelium of the fungus in ceitain strains,
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races, or {jfeiieralions whicli causes it to produce the ascogenous stage

whcuever conditions for its growth are favorable, i. e., on favorable

culture media without special reference to their exact composition

or environment or on the leaves of its natural host. AVhethei- this

])otontia]ity depends on some preceding union of nuclei from dif-

ferent or the same indivi(huil>. f)r some equivalent stimulus, we are,

of eourse. iiualile to say. It ap])ears possible, however, that there

may i)e sucli n facldi' coneei-iiecl.

IMlK.MANT COXDITIOX OK TIIK KUNfiUS.

Leaves and berries which, so far as can be discovered b\' external

examination, are perfectly sound are very frequently found to con-

tain the fungus. Leaves perfectly normal in appearance, taken from

vines gi-owing in diseased areas, have been thoroughly washed and
soaked from fifteen minutes to two hours in a solution of corrosive

sublimate, 1 part to 500 parts of water, in order to destroy any

fungous spores which might possibly be present upon their surfaces.

These leaves were then placed in sterile, moist chambers. After a

])eriod of eiglit to twelve days an abundance of the pycnidia of

fTi(!r/nti/(/iii rnrr/ii/i wan found to have developed ujion the leaves, and

in some instances these were followed by the ascogenous form of the

fungus. Berries apparently ]3erfectl_v sound and healthy have also

l)een treated in the same manner, and in many cases the characteristic

decay of the fruit has followed. Cultures made from the pulp of

these berries have produced the fruiting forms of the Guignardia.

So many exjoeriments of this kind have been tried that we feel

convinced that the fungus must be present within the tissues of the

leaves and lierries referred to in a dormant or more or less inactive

condition. It does not seem possible that any spores could resist the

action of the corrosive sublimate, solution used. Tests which have

l)een made show that the spores of (ri/!f/ii(irdifi racrinii are killed

by l)eing immersed in a 1 to 1.000 solution of corrosive sublimatt- for

five minutes. A great number of microtome sections of leaves and

fruit supposed to contain the dormant form of the fiuigus have been

studied. It has been found very difficult to demonstrate the presence

of the fungus and to determine its form, chiefly, perhaps, on account

of unsatisfactory results in differential staining.

In case of the berries, carefully stained sections have shown what

appear to be cells of fungous hyj)hu' just beneath the ejiidermis. In

both leaves and fruit the fungus seems to be able to exist in the

tissues in a more oi- less inactive or dormant condition while await-

ing an opportunity for further development: such o])portunity is

apparently afforded by any coiidilioiis wliich weaken the cranl)erry

plant and also by those which are l:ivoral)le to the growth of the

no
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fuii<rns. .such as sufficient lii-al ami iiioistuiv. If a similar condition of

afl'aiis should prove to obtain rather generally among similar para-

sitic fungi, as seems to be possible from observations and experiments

made .with other cranberry diseases and several anthracnoses on

different hosts, it will have an important bearing upon the results

and conclusions derived from ordinary infection experiments in

which plants have been used which wei'e not grown from vminfected

seed under conditions which would preclude possible infection at

any time previous to their use. It would also have an important

bearing upon the value of inferences regarding the time of infection

based upon the time of the outbreak of the disease.

It has been supposed that in the case of diseases such as the black-

rot of the grape the time of its external destructive appearance fol-

lowed within a short period after the gei-ms of the disease had entered

the tissues of the plant. In other words, it has been taken for

granted that as soon as a germ tube gains entrance to the tissues of

its host it proceeds to develop under normal conditions and soon pro-

duces its characteristic injuries. On the contrary, however, it seems

much more jirobable that there is no regular period of incubation,

l)ut that the develo|)ment of the parasite depends largely upon the

conditions surrounding it and its host. If the ho.st plant becomes

weakened in any way or if the conditions of heat and moisture are

especially favorable for the fungus its development nuiy be rapid and

continuous, but if thest> conditions do not obtain the fungus may
remain in an inactive or dormant condition, or its development may
be very slow or intermittent and in some cases perhaps entirely sup-

j)ressed. Many illustrations of this condition can apparently be

found among foliicolous pyrcnomycetes which develop their fruits

so abundantly during the winter on old fallen leaves. There is no

evidence, so far as we know, that infection of these leaves takes place

during the winter. The scanty observations which have been made
indicate rather that the mycelium is present in the leaves when they

fall, though there is no outward indication oi its presence.

I'lMi: AM) MANNKK Hi' IM-KI THIN.

A\'o have Ikmmi nnaific llnis lar to discover exactly when and in what

manner infection of the Icaxcs miicI fruits takes place. The pycnidial

I'orin of the fungus may be loiuid within from ten to fifteen days

after the water with which the vines are usually flooded during the

winter has been removed. 'I'his appears to be about liie noi-uial

jieriod recpiired for tiie development of the pycnidia when (he growth

of the fiMigiis is regular and continuous, as shown I)y its growth and

development in |)ure cidlures. 'I'he i)ycnidia appear first upon old

leaves of vines which have apparently been weakened or killed by the
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disease. A great luuiiljer of pycMo.si)oivs are al.s(j pnxliiced about the

1st of July upon the very small blasted berries. These are probably

the chief source of the infections wiiich follow. The pycaiospores may
also be found more or less abundantly during the whole season upon
old dead and dying leaves, especially of those vines which have been

cut and broken.

The ascogenous form is aiDparently not of very frequent occur-

rence. It has been collected occasionally on old leaves from June to

November, but. judging from the small quantity found, it does not

seem probable that it is a very imjiortant factor in the general dis-

tribution and spread of the disease. Ascospores in most pyreno-

mycetous fungi apj^ear to be produced normally in late winter and

spring. The abnormal conditions under which the cultivated cran-

berry is grown—the plants being generally flooded with water from

November until ilay-^prevent the production of the fruiting forms

of the fungvis during that period. AVe have found by laboratory ex-

periments that the fungus does not develop upon leaves when they are

kept immersed in water. Twigs with leaves from vines bearing very

badly scalded fruit have been kept in water in the laboratory for

months without any external indication of the development of the

fungus, while leaves from the same j)lants kept in moist chambers

developed Guignardia in abundance. In the early stages of our inves-

tigation various inoculation experiments were tried, both in the field

and in the greenhouse, using plants which were presumably free

from disease, judging from the external appearance of the vines and

berries. The results of these experiments have, however, since been

shown to be valueless on account of the quite general occurrence of

the fungus in leaves and fruit which appeared normal and healthy,

as already pointed out. In order, therefore, to make conclusive infec-

tion experiments it is necessary to grow plants from seed in sterile

soil under conditions which will prevent possible infection from any

source except artificial inoculation. Thus far we have been unable

to do this, owing to the fact that great difficulty has been experienced

in germinating seeds and growing satisfactory plants in the green-

house. From field observations made in connection with our spray-

ing experiments it .seems very probable that infection of the young

leaves takes place very early in the season, soon after the water is

removed from the bog and as soon as the first generation of jncno-

spores is produced upon the old dead and fallen leaves. There are

also observations and facts which seem to indicate that infection of

the berries generally takes place when they are rather young. This

is self-evident of course in the case of the blaste<l fruit, which is

destroyed when it is very small. .Attempts to infect mature or nearly

mature fruit in the labi)ratury have in :dl cases been unsuccessful.
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Fresli pvcnospores have been placed in drops of water upon fruit

kept in sterile moist chambers, but without any noticeable result.

The spores germinate, but are apparently unable to penetrate the

epidermis of the fruit. That infection of the foliage and fruit in-

stead of taking place in whole or in part by way of the roots and up
through the stems, as supposed by Doctor Halsted. arises from exter-

nal sources seems to be proved by the very satisfactory results of

sjiraying experiments and by the observations already recorded. Sev-

eral tips of vines bearing leaves, collected September l."). which had
been thoroughly sprayed during the season, were carefully washed

with corrosive sublimate and i)laced in sterile moist chambers. A
few fungi developed in a very few of these leaves. Other leaves,

collected at the same time from adjacent vines which had not been

sprayed, were treated in the same mannei". These were found to be

completely infested with fungi, and the pycnidia of Guignardia de-

veloped in abundance on almost every leaf.

A considerable quantitj' of fruit which had l>een sprayed was
treated in the same manner as the leaves ah'eady mentioneil. As a

result, 1.200 sprayed berries picked on Septemlier 18 showed on

October 18 but 5>.8 per cent of diseased fruit, while the same number
of unsprayed Ix'rries from the same source kept under the same con-

ditions in the laboratory for the same period showed 38.1 per cent

of diseased fruit. The only explanation of these results in the light

of our present knowledge of the effect of Bordeaux mixture is that

most of the spores of the fungus had been destroyed by the spraying

and therefore did not gain entrance to the leaves and fruit.

TREATMENT.

Applirafions to the soil.—Acting upon the supposition that the

cranberry scald was primarily due to unfavorable soil conditions or

to fungi attacking the plant by way of the root system, chemicals

or fungicides to be applied to the soil were suggested as a remedy

by Doctor Taylor.* and later they were tried by Doctor llalsted."

Lime, plaster, salt, sulphur, copper sulphate, and iron suli)hate were

tried in different (luantities. No decided benefit is reported to have

resulted from these applications.

Improrinfi the coiif/iflon of the plants.—It is a matter of general

(>t)servation that the cranberry scald is much more serious on certain

bogs or jjortions of bogs than on others. The conditions obtaining in

ihe soil and water of these diseased areas no doubt have much to do

with the prevalence of the disease. The factors concerned are so

coMi|)li'X. however, that it is difficult to demonstrate satisfactorily

exactly what they are and which are of greatest ini])ortance. The
experience of various growers appears to show that the control of the
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water supply is an important factor. Tlu' cranlK'irv i>lant is nalu-

lally water loving and grows in its wild condition in the spliagiiiim

liogs of deeiJ swamps. When it is cultivated in open meadows and

without a constant and suflicient water sup|)iy it ipiitc natui-ally

l)ecomes weakened and susceptible to disease. In order to keep the

plants in a thrifty condition the water supply should not only be

sufficient but well controlled, so that the moisture may be kept near

the surface during the growing season. In many cases there are local

soil conditions which interfere with the healthy growth of the plants.

The practice of applying a thin layer of sand to the surface of the

bog every few years is quite general in Massachusetts and is believed

to tend to keep the plants in a thrifty and vigorous condition. In

New Jersey this practice is not so common and the beneficial results

where it has been tried do not seem to have been so apparent as in

Massach)isetts. The practice of sanding, since the sand would cover

all the fallen diseased leaves and many of the old dead vines, would

tend to prevent the development and spread of the spores and might

prove beneficial in this way, if in no other. It is also desirable as a

sanitary measure to rake out and destroy all dead and dying plants.

The fungus Gidgnardia iHiccinii produces its spores in great abund-

ance upon such plants, and these, therefore, serve as a source of dis-

tribution for the parasite. All such dead and diseased matter should

be destroyed by burning, preferably in the fall of the year.

Selection, of resistant rarieties.—It has been frequently observed

that even in the most diseased areas of cranberry plants there is an

occasional vine bearing fruit which appears to be free from disease.

It seems probable, therefore, that by the selection and propagation

of such plants a variety might be produced which would show a

very considerable degree of resistance to this disease. As the cran-

berry is generally reproduced by cuttings, the propagation of a re-

sistant variety would be simpler and more likely to succeed than

in the case of plants propagated by seed.

Application of fungicides.—As already stated. Doctor Halsted '^

recommended spraying with ammoniacal copper carbonate. He al.so

I'eports * trying several fungicides, including Bordeau.x mixture and

potassium sulphid, making two applications of each. No benefit

from these ap])lications was observed.

After determining the parasitic natuie of the cranberry scald,

the relationship of the parasite, and the probable manner of infec-

tion, it seemed reasonable that the disease should be prevented by

the proper use of fungicides. In otn- first experiments the ammonia-

cal copper carbonate solution, potassium sulphid solution, and Bor-

deaux mixture were used. As very little l)enefit was apparently

derived from the use of the two fungicides hrst mentioned, later
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experiments were made with Bordeaux mixture only. In the spraj'-

ing work of 1904 -'' the results showed an average of 21.7 per cent of

diseased fruit on the sprayed plats, while on the unsprayed check

plat there was an average of 7fi.8 per cent diseased. The circum-

stances under which this was done were such, however, that the appli-

cations could not be made at proper intervals. During the next

season (1905-'^) the work was done more thoroughly and the results

were far more satisfactory. As a result of five applications the

sprayed plats averaged 2.'M per cent of rotten berries, while the un-

sprayed check plats averaged 9-2.G per cent of rotten fruit. The
6-6-.50 formula for Bordeaux mixture was used and 4 pounds of

resin-fishoil .soap were added. It was found that the plain Bordeaux
mixture did not spread properly over the surface of the fruit and

foliage, and al.so did not adhere Avell. In order to correct the.se

defects the soap was added and was found to give mo.st satisfactory

results. The co.st of spraying as done in these experiments averaged

from $lo to $20 per acre, the mixture being applied at the rate of

4 barrels, or 200 gallons, at each application. Success in preventing

this disease by spraying depends largely upon the care and thorough-

ness with which the ])reparation is made and applied. In our last

experiments the .j-5-.")0 formula was use(,l, and with thorough work
it has been found to give as satisfactory results as the ()-(5-J0 mi.xture.

The term '" rot " is here applied to a decay of the cranberry caused

by a fungus which we have recently descrilied as a new genus and
species {Arauthorht/tH-hiix racciiiil Shear).-* The appearance of the

fruit attacked by this disea.se is not sufficiently peculiar or character-

istic to satisfactorily distinguish it fi'om scald or anthracnose by its

external or internal appearance. The rot fii-st appeai-s as a small,

ligiit-colored. soft spot on the berry, finally softening and destroying

the whole fruit. In the later stages of its development it very fre-

(]iiently produces small, dark-colored blotches on the inner surface

of the skin. .So far as has been ol)served, the fungus never produces

spore-lK'ai'ing fructifications upon tiie In^rries. The only way in

which this disease can be positively diagnoseil is by making a culture

from the mycelium of tin- fungus taken fi'oni tlie interior of the

affected fruit.

The disease attacks the leaves also, but the fungus is very raivly

found in a fruiting condition exce]it on those which liave fallen to

the ground. Judging from tiie fre<]uencv with which this fungus

a|)|M'ai-s in cultures made by transplanting the fungous hypiue from

decaying iM-rries. the injury cau.sed by it is seconti only to that pro-

duced by the scald. Though this disease is most frecjuent and destruc-
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lixo in New .Jersey, il lias iilso been found in West \'irginia, Ma.s.sachu-

.setts, Wisconsin, and Nova Seotia.

riiv. irxiu's (.\CANriioi!ii-i xcin s vaccinii, siikah) cArsixc thk kot.

The fungus produeing (he rot ditl'ers in several respects from any
sjiecies which we have been able to find described. The rarity of its

occurrence in a fniiting condition in the field probably accounts for

its not having been discovered befoie. It has been found occasion-

ally in considerable quantity on fallen leaves of diseased vines, and

frequently appears on apparently healthy leaves from diseased

vines which are kept in a sterile moist chamber foi- a week oi- two. It

grows readily on various culture media and produces an abumlancu

of ascogenous perithecia.

Ascogenous fonn.—The ])ei-itheci:i are ordinarily sparsely scat-

tered over the under surface of the leaf, being buried beneath the

epidermis, which is very slightly elevated and punctured by the short

neck and ostiole (PI. Ill, fig. 12). They usually vary in diameter

from 'M){) to 400 p.. The short neck of the perithecium is beset with

black, nonseptate sjiines .50 to 70 /j, long by 8 to !)
fx. thick at the base.

These black spines are a constant and characteristic feature of the

fungus, occurring in all of our cultures, as well as under natural

conditions (PI. Ill, fig. 13). On leaves the perithecia are somewliat

depressed globose, but in artificial cultures, where there is no

])ressure from above as there is in tlie tissue of the host, they are

somewhat pyriform. The wall of the perithecium is membranous or

submenbranous in te.xture and consists of a single layer of cells. The

asci are clavate, short-stipitate, and range in size from l.'Mi to ISO by

•'50 to 48 /i. They are accompanied by rather stout, sepato i)araphyses,

occasionally branched near the end and varying in dimensions from

liOO to 340 by .5 to 8 /x. The ascospores are somewhat bis(>riate or

ii'regularly uniseriate. They are hyaline until almost malnie. but

finally assume a pale yellowish brown cnlor. In ^liape they are

oblong elli]itical, and the protoplasm is densely granidar. They vai-y

in size from 27 to 30 by 12 to 20 jx.

Fruiting specimens on leaves have been collected in May. .luly,

.Vugust, Sei3tember, and October, and ha\-e been found in Nova

Scotia, Massachusetts, New Jersey, West Virginia, and Wisconsin.

Xo conidial or pycnidial form of this fungus has e\er occurred in

any of our numerous cultures, and no such form has been found asso-

ciated with it in nature under such circumstances as to suggest a

genetic relaticm.

A/>pr('f!Soj'i(i.—X rather i-enuirkaiile body is produced by the gorui

lube of the gei'minating spore. This is a more or less disciform,

dark-colored, rather opaque organ, with an iir<'guhir. rather deeply
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lobed margin (PI. Ill, fig. 17). It has been foinitl upon the surface

of leaves which bore mature perithecia, but was first found on the

smooth surface of the upper portion of cuhure flasks where spores

of the fungus had germinated. It is produced at the end of a short

germ tube, arising from the ascospore, and its primary function is

evidently that of an apressorium or holdfast.

Appressoria were first described and so named by Fisch ^' in 1882,

as found in Polystigma. A little later Frank '^ described the same
thing and also the similar productions occurring in Glocoxporium

lindemuthianum. These bodies have usualh' been called chlamydo-

spores. Meyerj^"" De Bary,*" Biisgen," and, more recently, Hassel-

bring,*- have discussed these organs and their formation and func-

tion. Their production has generally been regarded as due to chemi-

cal or contact stin)uli and lack of nutriment. The organs which are

produced by Acanthoi-hynchus fiiccinii differ in form from any of

those described by the authors just mentioned. They have been

found, as already stated, on the sides of glass culture Hasks and upon
the surfaces of cranberry leaves. They are produced in a few houre

from fresh spores di.scharged against and adhering to the cover of a

petri dish. These appressoria when transferred to culture media

soon germinate and produce an abundance of a.scogenous perithecia.

They have also geiminated on the covers of i)etri dishes where they

have formed. This woulil appear to indicate that they posse.ss a

reproductive function not deiiendiiig necessaril}' upon their connec-

tion with the surface of the host plant. A\'hen prochiced upon the

surface of a cranberry leaf, the small irregular ])rojections about the

margin of the disk appear to attach themselves firndy, apparently by
dissolving and forming snuiil shallow cavities in the surface of the

epidernuil wall. .\. germ tube arises near tiie center, or sometimes

toward tiie margin of tiie apijressorium, and penetrates the surface

of the leaf, usually in the sections we have studied entering tiirough

a stoma (Pi. III. figs. 'Jl, "J'i). Sometimes the germ tul)e does not

apjjear to jjenetrate the leaf at once, but sen<ls out several su{)erficial

brownish filaments upon the surface of the leaf, as shown in Plate

III, figure 20. These appressoria liave been frequently foiuid u[>on

fallen cranl)erry leaves during the summer. They are sulliciently

large to lie easily observed, and arc so firuidy attaciicd to tlic leaves

that they are not readily removed.

lii'ldtioiixliij) of the fimijuK.—.Vcantliorhyncbus is evidently closely

related to certain Sordariaceous fungi, esi)ecially such genera as

Sordaria and IIyj)ocopra. The jjerithecia and spores are somewhat
similar, and the spores are forcibly di><cliarged from the asci at

maturity, as in tliose genera. In Acanthorliynchus the whole mass

of eight spores is thrown in some cases as much as 10 centimeters or

no
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more, anil. Ix'iiifr eiiiheddccl in a gflatinoiis matrix, tlicy adliere to

any objwt with which they come in contact. As tlie spores mature

I he jjrotophism snrrounding them becomes denser and forms a sort of

secondary nieniljrane (PI. Ill, fig. 14, c). The ascus has a character-

istic apex wliich suggests that of Hypocopra, as described l)y Zopf *^

and also by Griffiths,^^ though in Acaiithoi'hynchus it does not turn

Ijlue upon the ajjplication of iodin and does not show the peculiar

tiiickenings observed by Zopf. The mass of protoplasm surrounding

the spores reaches to the upex of the ascus and is attached there. In

the case of some asci from which the spores have been discharged a

small caplike portion remains, which suggests that the ascus may rup-

ture about tiie apex. In other cases, however, the spores seem to have

been discharged through the apical pore or the ascus has been split

longitudinally from the apical pore. It has been impossible to dilTer-

entiate or to positively distinguish a secondary membrane about the

mass of gelatinous protoplasm in which the spores are embedded,

but the manner in which it holds together would signify that there

may be an outer layer functioning as a secondary membrane.

Cultures of the fungus.—Cultures of this fungus were first obtained

from mj'celium found in the interior of rotten berries. These cul-

tures were made by transplanting the mycelium as described in the

case of Guignardia racruiii. Perfect perithecia and asci have been

produced in forty different cultures made from diseased berries.

In a number of instances a mycelium apparently identical with that

of Acanthorhynchus has appeared, but no pei'ithecia were ever

formed. The fungus grows and reproduces most readily on corn

meal, corn meal agar, and cranberry agar and corn meal. A few

mature j^erithecia have been formed on steamed sweet potato cylin-

ders. The fresh ascospoi'es sometimes germinate quickly in moist

air and jsroduce appressoi'ia in a few hours. In most cases in which

spores have been observed to germinate, appressoria have been

formed. The .spores very rarel}' germinate in cultuiv media.

They germinate in damp air or water on glass and also on

cranberry leaves. In pure cidtures the fungus first forms a branched

white mycelium, which spreads concentrically from the point of

origin, forming a rather close white layer, which continues to

spread until the whole surface of tlio culture medium is covered.

Soon the mycelium begins to assume a dirty, ochraceous color, which

becomes quite uniform and is soon followed by the appearance of the

dark perithecia of the fungus. These, when full grown, give a dark

cast to the surface as thej' become uniformly distributed throughout

the yellowish layer. As in case of otlu-r ascogenous forms whose

natural mode of growth is within the tissues of their ho.st. the peri-

thecia in cultures are more or less covered with fungous hypha;, with

110



30 • CRANBERKY DISEASES.

the exception of the j^hort neck, which protrude.s above the surface

of the mycelial .subiculinn (PI. III. fig. 13). The fungus grows best at

ordinary laboratory temperatures, vaiying from -20° to 2()° C, aud

the mature perithecia are produced in. from fourteen to thirty days.

As in the case of Guignardia. and for the same reasons, we have been

unable to determine yet at what time infection of fruit and vines

takes ])lace. Apjiressoria have not been observed on diseased berries,

but. as already stated, they have been found on leaves. Avitli the germ

tube penetrating the tissue. The fungus is found in a fruiting condi-

tion on the cranberry bogs soon after the water is removed from the

vines in the spring. It is therefore probable that infection of the

young leaves Ix^gins about this time.

This fungus also evidently has the power of remaining in a dor-

mant or inactive condition in the leaves and fruits, as is shown by the

development of the fungus in apparently normal and healthy leaves

and fruits which have been disinfected and kept in moist chamljers in

the laboratory. That the original infection is from external source-s

is shown by the presence of appiessoria on the leaves, the germ tubes

of which have been found entering the tissue (PI. Ill, fig. ^H).

TRKATifEXT.

^^Tiat has been said in regard to the treatment of cranberry scald

applies equally well to the rot. The two diseases almost always occur

together, and Bordeaux mixture applied in the same manner as for

scald has given satisfactory results.

ANTHBACNOSE.

Anthracnose is a disease noi heretofore rei)orted as affecting the

cranberry. As is the case in most other diseases to wiiich this name

is ajiplied, it is due to one of the fungi which have been called Gloeo-

sporium. The ascogenous stage of the fungus having been i)roduced,

it is found to belong to the gcmis (ilomeri'lla and has l>een named
GlomenJht riifomdfiihnix rrifrlnH Shear.'-'' Like the scald and rot,

this disease is at all times dillicult, and usually impossible, to diag-

nose by a macroscopic examination of tlie diseased berries. The
iH'rries from which we have isolated the fungus which causes this

disease have not been uniform in appearance. In one case tiie luM-ry

was very soft and light colored, wiiile in other cases the fungus did

not seem to have developed so rai)itily and the portion of the fruit

affected by the disease was not so soft. Acervuli sometimes develop

on the diseased berry, lint usually they do not. Judging from the

infri-quency of occurrence of this fungus in cultures nuide from

affected berries, the disease is much less injurious than the rot or
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scald. It a|i|)('uis, however, to lie widely and <reii('i ally distributed

tliroiifihoiit llie ciaiilHTrv iri'owiiiii- re<rioiis of the eastern Fnited

Stales.

THE rrxGrs (olo.mereij.a RrFo.MACiLAX.s vacctxh. .shear) causing

ANTIH?.\(NOSE.

Two species of Gloeosporiuin have already been described as occur-

ring upon species of Vaccinium, but their relation to the fungus

cau.sing this di.sease is doubtful. This jjarasite has been grown in

pure cultures, producing both the conidial and ascogenous forms.

Conidifil form.—The acervuli are rather small, scattered over the

under or uj^per surface of the leaf and sometimes occurring upon old

berries -which have been destroyed by the fungus. The epidermis is

usually .somewhat dark colored immediately above and about the

mass of conidia. At maturity the epidermis ruptures and the conidia

form a light, flesh-colored, waxy mass upon the surface. They are

hyaline or subhyaline, as observed under the microscope, and oblong

elliptical, or sometimes slightly smaller at one end, varying in dimen-

sions from 12 to 18 b}' 4.5 to 6 /x (PI. Ill, fig. 2). The conidiophores

are simple, tapering upward, and from 15 to 20 /i long. The conidia

germinate readily in water or ordinary culture media. The mode
of germination and growth agrees with that of other species of

Gloeosporium, as described by Stoneman,''" Clinton,*" and others,

except that no septum is formed in the conidia so far as observed.

This conidial form has been found on berries from several localities

in Massachusetts, and also on leaves from Xew Jersey which were

soaked in corrosive sublimate 1-1,000 and kept in a moist chamber

for from one to two weeks. It has also been obtained in cultures

made from diseased fruit from "Wisconsin, Massachusetts, and New-

Jersey.

AscogcnoKfi form.—This stage of the fungus has not been found

on the cranbern- plant either in the field or in moist chambers, but

has been grown in cultiu-es ft-om leaves bearing the fungus, and also

from ascospores. The perithecia are membranous, subglobose or

slightly pear shaped, usually somewhat buried in a felty subicidum

or pseudo-stroma when growing on corn meal and forming a continu-

ous layer over its surface (PI. III. fig. C). In old cultures they fre-

quently become closely packed and form a more or less opaque stra-

tum. The asci are clavate, sessile, or short stipitate, and measure 60

to 72 by 10 to 12 fx (PI. Ill, fig. 7, a, &, c), ancl are sometimes accom-

l^anied by what seem to be evanescent paraphyses (PI. Ill, fig. 0).

The ascospores are somewhat irregularly biseriate, oblong elliptical,

and occasionally slightly inequilateral or curved. They are hyaline
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at tiist. but when fully mature become pale greenish yellow. They
Aary in size from 9 to IS by 5 to 7.5 /x (PI. III. fig. 8).

Appressoi-ia, or chJamydofipores.—In badly decayed berries and in

old pure cultures the irregular dark-colored bodies have been found

which have been called chlamydospores by some authors and appres-

soria by others (PI. Ill, figs. 4 and 5). The work of Fisch,^' Frank,^*

Hasselbring.^- and others seems to show that the primary function

of these organs is that of an appressorium. In the case of the

cranberry anthracnose. at least, they may also function as repro-

ductive bodies. Some of those found in the interior of a decaj'ed

berry (PI. III. fig. 4) were carefully transferred to culture media
and Avere found to germinate and produce a luxuriant growth of

mycelium and conidia. It has been urged that they show no pro-

vision for distril)ution, as spores or reproductive bodies should.

When produced in the interior of berries, however, they appear to

.show even less possibility of functioning as appressoria. The bodies

as found in fr!iit and old cultures are somewhat variable in form

and appearance, but agree in general with those produced upon the

germ tubes arising from conidia. The light-colored spot frecpiently

observed and regarded by some as a germ pore is quite as fre(|uently

wanting in the cases we have observed. Though j)robably prinuirily

functioning as appres.soria, these bodies under certain conditions

api)ear to serve the jjurpose of a resting spore or chlamydospore.

Ciilfiircs of Glomei'cUd I'lifomanilans rarc'tnii.—Cultures made
from berries affected with anthracnose and from leaves have in most

cases produced conidia only, but in four instances the ascogenous

stage was also produced. The berries were from Mas.sachusetts, New
Jersey, and AVi.sconsiu.

Cultures have also been made from leaves containing mycelium as

well as from conidia and ascosjiores. The growth in all cases is

essentially the sanit in appearance. The conidia germinate readily,

sending forth one or more germ tubes, which soon begin to branch

and then form a rather dense pure white mycelium. This on steril-

ized corn meal s|)reads rai)idly until the surface of the medium is

covered with a compact layer of the fungus. On poured j)lates of

beef agar the growth of the mycelium is much less lu.xuriant.

.Vcervuli of conidia begin to a])pear in three or four days, and these

arc fretiuently followed by the formation of dark-colored l)odies

resembling the fundaments of ])erithecia. Tiiese i)()dies, however,

have never j)roduced mature asci on agar cultures.

The germination of the ascos])ores and the subsequent growth and

development of the mycelium are essentially the same as in the case

of the conidia. Cultures from ascospores on ])oured plates of lieef

agar only i)roduced coniilia and what appeared to be young perithe-
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cia, l)ut no a^ici wen- ever found. 'J'ransfi'r.s made of <i:eiiiiinating

ascospores from such poured j)lates to flasks of sterilized corn meal

produced ascogenous peritliecia in iil)undance in about ten to twelve

days. In the case of one culture made i'r<iin a diseased berry, very

few conidia were ever formed, but an al)uutlance (jf the ascogenous

form was present after eighteen days. We have not as yet succeeded

in growing the ascogenous form in pure cultures from single conidia.

Little o])]iortunily. however, has been given for making such cultures

from the ascus-bearing form, on account of the few conidia produced

by it. Besides beef agar and corn meal, the fungus has been grown
ajjon cranberry agar and coi'n meal, and also upon potato cylinders.

Although the fungus apjDears to grow best on corn meal or cranberry

agar and corn meal, there is nothing to indicate that the culture

medium is the determining factor in the production of the ascogenous

stage of the fungus. As in the case of the scald fungus, (rin(jiiar(lla

vaccina, the important factor seems to be some particular i^otentiality

of the mycelium or spore from which the culture is made.

Factor's determining the production of the ancogenovs fructi-fica-

tion.—Previous successful attempts of the writer and others to pro-

duce asci in various forms of Gloeosporium have indicated that there

is a much more important factor involved than the culture medium or

conditions of light, temperature, and moisture. Whether the near-

ness or remoteness of origin of the conidia from an ascogenous form

is of importance has not yet been satisfactorily determined. The
successful cultures made by Miss Stoneman *' were from conidia

taken from acervuli produced upon the different hosts of the species

studied. In such cases, of course, there is no means of determining

the ancestry of the conidia used.

Relatio)iship of the fungus.—The ascogenous forms of the numer-

ous anthracnoses known have very rarely been recognized or ie])orted

as occurring under natural conditions. It is jirobable, however, that

some of the pyrenomycetous fungi which liave been described under

the genera Physalospora or Phomatospora, or perhaps under other

closely related genera, are really the ascogenous forms of species

of (jloeosporium. The very close relationsjiip of many of the specues

described under these genera and Ihc want of any very striking or

peculiar characteristics of the known ascogenous forms of Gloeospo-

rium make it diflicull to determine with certainty from purely mor-

phological characters the generic identity of these organisms. The
name (Jllomerella has been proposed for these fungi by Spaulding

and von Schrenk.''' This name, however, may have to be abandoned

if it can be demonstrated that ascogenous forms heretofore described

under an older valid generic name are really stages in the develop-

ment of congeneric species. The (juestion of specific distinctions in
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ihi? genus is very perplexing. The differences in the morphological

characters of the ascogenons fructifications are quite as slight and

unsatisfactory for .separating species as the dilferences which occur

in the conidial forms. This has been clearly shown by the studies of

Shear and Woods."'" Various inoculation experiments made with the

conidial forms occurring on different hosts have .seemed to indicate

that they will pass readily from one host to another. Most such

inoculation experiments appear to us inconclusive, particularly in

.->uch cases as those given by Halsted ^* and others, in which transfers

of conidia were made from one mature fruit to another by inserting

the conidia in the fruit. These experiments nuiy perhaps be more

correctly interpreted as indicating that the fruit upon which the

fungus grows successfully in such an inoculation experiment is

simply a satisfactory nutrient medium for the fungus. In order to

demonstrate the jiossibility of the various forms being passed from

one host to another as actual parasites, it would be necessary to make

tile inoculations on the living and actively growing parts of the

]ilants. This has been done in one case, at least, by Sheldon,*" in

which he successfully inoculated stems and leaves of growing sweet

jieas by applying conidia from the bitter-rot {GlomereUa ntfomacu-

lans (Berk.) Spauld. & von Schrenk) of the apple. Whether other

forms will .show equal ability to pass from one host to another as

active parasites remains to be determined.

Dormant condition of the fungus.—We have found by experiments

similar to those described in connection with the account of the

scald fungus. Guignardia raceinii (p. 21), that the mycelium of the

cranlx'rrv GlomereUa may remain in an inactive or dormant condition

in the tissues of tiie living fruit of the cranlierrv for a considerable

time, ^^'ilether the fungus is really inactive or not it is dilliiiilt to

say. It at least does not give the slightest local external evidence of

its presence. Berries which were, so far as could be determined by

external examination, perfectly sound and free from fungi, were very

(lioroughly soaked and washed in a 1-500 solution of corrosive sub-

limate. Such leaves and In'rries when jilaced in warm, sterile, moist

chauibei-s developed typical cases of anthracuose. On the leaves

treated in the same manner numerous acervidi have appeared,

and cultures made from the mycelium found in the decayed fruits

mentioned above have i)roduced the conidia in pure cultures. Iiioc-

idation cxiu'riments. nuule l)y ajiplying fresh conidia to the surface

of cranl)erries and a])ples placed in warm moist chambers, have been

without definite results. It schmus that in the case of this finigus, as

well as Acanthorhynchus and (Juignardia, the spores do not pos-

sess the |)o\ver of |MMU'trating the epidermis of the fruit after it has

reached maturity. Infection appai*ently occurs earlier in the season,

110



iivPKiiTiiopnv. :^h

Init the exact lime and iiiaimcr lias not yet hcfii detennined for waul
of plants known to 1)(> enliivly fi'cc from disease.

TREATMENT.

From the benelicial results of sprayinji' cranberries where this dis-

ease was known to be present and also from the .success obtained in

Ijreventing other diseases caused by similar fungi, such as the bitter-

rot fungus of the ajjple.*" it appears jM'obable that thorough spray-

ing with Bordeaux mixture will prove a satisfactory treatment.

The disease so far as now known is always associated with scald or

rot. and the treatment reconunended for those diseases will be suffi-

cient for this.

HYPERTROPHY.

The fungus {Exobasidhim oxycocci Rostr.) causing hypertrophy is

only known at present from ^Iassachu.setts. In 1900 it destroj-ed a

considerable part of the crop on several cranberrj' meadows in that

State and caused considerable alai-m. It is apparently somewhat
erratic in its behavior. On one meadow it attacked almost every

])lant on a part of the bog, while some other portions were almost free

from it. The variety known as Matthews seemed to be especially

susceptible to tlie disease.

The disease fir.st makes its appearance on flooded bogs soon after

the water has been removed in the spring, which is usually about the

middle of ^lay or a little later. The axillary leaf buds, which usually

remain dormant, are attacked by the disease and produce short shoots

with rather close, enlarged, swollen, and distorted leaves which are

pink or light rose colored (PI. VII. C and /?). The colored hyper-

trophied leaves, being close together, bear a slight superficial re.sem-

i)lance to a flower of some sort. This appearance has led some per-

sons to call these diseased shoots " false blossoms." This is mislead-

ing, as it suggests some reference to the flowers of the cranberry,

which are not included in this peculiar malformation.

Most of the affected plants are attacked before the blossoms have

developed, thus preventing the production of fruit. Shoots whose

l)uds are attacked later in the season after the blossoms have opened

or fallen (PI. VII, />) also usually fail to develop fruit, as the vital-

ity of the shoot is apparently exhausted by the fungus. Besides the

fruit-bearing shoots, ordinary vegetative shoots or runners are also

affected in the same maiuu'r (PI. VII, ^').

No opportunity has been afforded to examine plants which had

suffered from this disease the previous year, but the injury to the

affected plants and the lowering of their vitality are so evident that

the ju'odnction of fruit the succeeding season would ]irobably be far

below normal even though the disease did not recur upon the plants.
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THK FLXOrs (EXOBASIDllM IIXVCOCCI. ROSTR. ) (WtSIXG HYPERTROPHY.

In this, like all Exobasidii. the mycelium of the fungus infests

the tissue of the leaves and stems, producing the hypertrophied con-

dition described above. The basidia are elongate clavate, and are

produced at the extremities of the hyphce. They emerge on the

.surface of the affected part of the host and produce usually four

basidiospores at the ends of short, slender sterigmata. The spores

are usually somewhat fusiform, slightly curved, and hyaline, measur-

ing 14 l)y :>..")
ii. They proceed to grow soon after falling and may

be seen in old specimens in different stages of germination. From
one to three transverse septa are usually formed, after which a germ

tube arises from either or both ends, which produces conidia somewhat

resembling the basidiospores, but smaller. The fungus, when nuiture.

gives a fine, gray, powdery appearance to the surface of the distorted

jiarts of the host.

Kehitloiixhij) to otlwr h'.robafiidli.—This species, so far as it has

been studied, agrees in morphological characters with Exohasldium
vacciii'u (Fckl.) AVor. The spores of Exobamdium vacchui ai'e,

according to Saccardo, 5 to 8 by 1 to 2 /i. This, according to

A\'oroMin,'' Richards,''" and others, is an error, as the basidio-

spores usiuilly range from 14 to 17 by 3 fx. The error possibly arose

fiom the confusion of basidiospores with conidia, which are fre-

• liiently jjresent, especially in specimens which are getting old.

The typical form of E.rohti.s/dhim racciiiii occurs on Vaccinium

vitiH-idaeu, producing hyi)ertrophied spots on the leaves. No record

has been found of the occurrence of hypertroi)hied shoots on this

host similar to those found on cranberry plants. Rostrup '' seems

to have l)een the first to describe this form. In 1883 he reported it

as occurring on O.i-i/focciix pahixtrin in Dennuirk. His descrijition

accords exactly with the specimens we have found on the cranberry

phinl. lie says he could not find the two forms, i. e., the one pro-

ducing spots on the leaves, typical E,robanidlnm raccini'i. and the one

])rochicing hypertrophied siu)()ts, E.robiisidhnii o.ri/corcl, on tlie same

])!ant, but llie two were I'oiMid in tiie same locality in one instance.

All Exol;asidiuin also occurs on cranberry ])lants in Massachu-

setts, which produces spots on the leaves like those i)roduced on

Vfirrhihim rltis-idaeii, and agrees also in all microscopical characters

with E-rohasidiiiiii nitrhiii (Fckl.) Wor. (I'l. \\\. .1 and //). No
specimens of tlie two forms could be foiuid on llie same plant or

in the same vicinity. No cross-infection experiments with these two

forms have been tried on these hosts so far as known, and as the

observation-- abcady made >eeiii In iiidicMle the probaliiiily of their

no
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ln'iii<; separate species, Me shall retain lor the present the two names
as ah'eady used.

Richards''" rejjorts infection experiments with the Kx()i)asicliimi

pn)(hu'in<i' spots on leaves of Andromeda and the one forming hirge

iidiated galls on the same host. He succeeded in producing the leaf-

spot form hy using sj)ores from the gall-producing form which was

named ExohnHuJhim atidromcdae by Peck.'"' 'J'his suggests the ])os-

sibility of the interchange of other foi-nis, and it is hoped that further

work may be done in this direction.

ExohaHidhim oxycorci occurs in greatest abundance in May and

June. It has also been collected as late as September, when occasional

fresh specimens were found at lirewster and IMeasant Lake, Mass.

TKKATJir.NT.

Little, if anything, so far as can be learned, has been attemi)ted

in the way of controlling diseases caused by Exobasidii, as they

Iiave rarely assumed economic importance. As definite knowledge in

regard to time and manner of infei-tion is lacking, it is difficult to

ivcommend treatment. It is possible that spraying with Bordeaux

mixture may be beneficial, and experiments in this direction are

plaimed for the coming season, when it is also hoped to secure more

K-nowledge of this fungus.

LESS IMPORTANT DISEASES.

Fl.NCil AITACKINi; THK IHl rr.

SyucJii/triioii I'licc/iiii Thomas.—This fungus was first described

from New Jersey specimens by Dr. Fr. Thomas."''' of (xermany, in

March, 1881), under the above name. AVhen first discovered it threat-

ened to do serious injury to the New Jersey cranberry bogs. It was

first found in 188(5 upon a bog near Browns Mills, N. J. Doctor

Halsted," of the New Jersey Experiment Station, gave an account

of the disease in 188!), and called tlie parasite the cranberry gall

fungus. The fungus attacks the leaves and young stems as well as

the flowers and fruit, forming great luimbers of small, reddish,

gall-like swellings upon their surface (PI. IV. figs, l,") and 1(>). Sec-

tions of these galls show the fructification of the fungus embedded

near their center (PI. J\\ tig. 17). The fungus ccmsists of a scanty

vegetative mycelium prodiu'ing globose sporangia, which finally

develop a mass of swarm spores within. The sporangia rupture and

the sjiores are then set free. These swarm spores are motile and well

adapted to distribution through the water. At the time this fungus

was found at the pl-Acv mentioned a considerable portion of the

jtlants on ore side of the cianberry meadow was atl'ected and the
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coinpk'le destruction of the vines was tlireatened. So far as ktiown

the only measure taken to prevent the disease was the withholding

of the water during the winter, as it was believed that the disease was

distributed chiefly by the water. This plan seems to have proved

successful, as the disease disappeared entirelj' within a few years.

When the a fleeted bog was recently visited it was impossible to find

a trace of the fungus present on the vines or to learn of its occurrence

anywhere in the region since. It seems to have entirely disappeared."

Similar sudden appearances of new parasites have been observed. No
entirely satisfactory exjjlanation of such phenomena has yet been

given. Their sudden disappearance is less common. This fungus is

not restricted to the cranberry plant, but has been found on several

other ericaceous plants. Specimens on the following hosts collected by

Doctor Halsted in New Jersey are preserved in the pathological col-

lections of the Department: (rciiiltheria procuinhens, Caxmndra caly-

cidatxu Kalmia augustifolia, Azalea riscom, Clcihra aliilfolia, and

(riiylussac'ta .sp. It niav be expected to appear again if the condi-

tions for its development and spread should ha])j)en to be favorable.

Since its discovery in New Jersey it has been found as far north as

Newfoundland, but has not been reported as doing harm to the cran-

berry, except in the case mentioned.

Pentalozzhi ijuep'mi raccinii Shear.--—This fungus has been

isolated in eight instances from diseased cranberries. It is also

freciuently found on the leaves of the cranberry i)lant. The effect of

this fungus upon the bei'ries. like that of some other parasites, is not

sufficiently characteristic to enal)le one to recognize it by an examina-

tion of the fruit. Hence we are imable to determine how nnich injury

is caused liy it. The indications are, however, that it does not do

nearly as iiMU'h damage as the other parasites already described. It

is nuich more frequent upon the leaves than u|)on the berries and

may be found upon the recently fallen leaves during the sununcr. It

also develops very frequently on leaves apparently free from disease

when they are jjlaced in a sterile moist chamber.

The acervuli of the fungus are formed l)eneath the eijidcrmis and

are sparsely scattered over the leaf (PI. II, fig. 15). As tlie fungus

matures the epidermis ruptures and the spores collect in dark masses

or s])!-ead out and form a thin layer upun the surface aljout the

acerxuli. 'I'lie conidia are elli])ti<'iil and somewhat ineciuilateral and

usually four-septate (1*1. II, fig. 15, a, b). The tiiree central cells are

ilark colored and usually guttulate. The septum below (lie upper cell

is usually darker than the others. The two terminal cells are hyaline,

and the apical one is furnished with three to four filifoiin seta".

" Since tlilH wnH written the ilisi'iisr li;is MKaiii lici'ii r(>|ii>rt<'il iis iKrurrlng this

HeiiHon' in New Jerwey.

no
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varviii<r from 22 to 3.j /x in length. The bas.il cell also has a short

hyaline ap])endage G to 12
fj.

long.

This fungus is quite generally distributed in the (•i-anl)errv-gro\ving

regions. Specimens have been obtained from West Virginia, Saw
Jersey, Wisconsin, Massachusetts, and New '\'orl<.

Pe.ftnloszia gvepini Desm. is given by Farlow ami Seymour"" as

occurring on the cranberry, but a study of that s])ecies imlicates that

our plant is a variety at least, as indicated, and may jjerhap.-. Ik-

found to be a distinct species.

The spores of this fungus germinate readily under ordinary labo-

ratory conditions in water or culture media. The germ tulw almost

invariably arises from the basal cell of the spore (PI. II. fig. Vt. /. d).

Occasionally two germ tubes arise, one from each side of the basal cell

(PI. II, fig. 1.5, d). The germ tube grows rapidly and soon begins to

branch, forming a nearly white mycelium. This covers the culture

medium with a thin, rather compact layer. About the time acervuli

begin to form, a faint j^inkish tinge appears. Acervuli and spores are

produced in about ten to twelve daj's. The acervuli first appear as

dark-colored dots. Spores are produced in enormous numbers and
spread about the acervuli in irregular black masses.

This fungus has been grown from leaves and fruit from ditierent

sources on different media and under different conditions for several

3'ears, but no other spore form has ever been found. AMiere the

growth of the fungus is verj' luxuriant, abnormal spores are pro-

duced, which bear four or five and rarely six a])])endages. sometimes

much longer than usual, and branched.

This fungus is common and widely distiiliutccl. but so far as our

knowledge goes does not attack the fruit with sufficient frequency to

cause much loss. It is much more common on the foliage and may thus

injure the plants affected. It has been found to be present in leaves

which showed no external signs of disease, as has already been noted

in tile case of Guignardla racriuii and some of the other cranberry

fungi.

There is reason to believe that where the disease is jiresent it can

be controlled by the usual treatment with Bordeaux mixture.

IIeJm infhosporunn hiaequaVts Shear -'.—This fungtis has been

obtained in cultures made from diseased cranberries from New Jer-

sej'. The.se cidtures were made November 8. 1 !>().">, by carefully trans-

ferring the fungous hyphie from the pulp of affected berries tt) flasks

containing sterilized corn meal. There was nothing in the external

appearance of these berries to indicate that the injury was due to

other than the usual rot or scald fungi. The first growth of the

mycelimn was nearly white, but very soon assumed a light, smoky
color, and finally became a darlv. smoky bi-own. Tiie whole surface

1X0
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of the medium was covered Mith a thick, loose layer of much-branched

hypha\ The vegetative hypha^ frequently form strands of several

filaments closeh' united (PI. V. tig. 8).

The fertile hypha were distributed over the surface and bore

conidia at the apex as well as at the sides (PI. V, fig. 4). These

conidia are somewluit elliptical and usually conspicuously inequilat-

eral (PI. V, figs. .5, G, 7). They are thick walled and from three to

five celled at maturity, all but the terminal cells, which are hyaline,

being of a deep-brown coloi-. The conidia measure from 18 to -Mt by

8 to 14 ft. In old cultures tufts or clusters of erect, slender, irregular,

somewhat branched, hard, black bodies 5 to 15 millimeters in length

are formed in great abundance, covering the surface of the culture

(PI. \', fig. 0). These appear to be of a sclerotoid nature. They have

never been found to bear fructifications of any sort. ^Mien broken

up and pieces are transferred to culture media, the mycelium grows

and soon produces conidia. So far as known this fungus is of infre-

quent occurrence and jirobably causes very little injury. It has not

been found in a fruiting condition upon fruit or vines in the field.

Glocotiporhiin miniia Shear.-*—Besides the (Jioeosporium {(ilomcr-

ella riifnmacitlmiH rarrhili), already described as causing the cran-

berry anthracnose, another has been found which has been pul)lished

under the above name. Only the conidial stage is known. All

efforts to produce an ascogenous form have thus far failed.

The aceivuli are amphigenous, small, and scattered, and do not

form a definite discolored spot on the leaf so far as observed. They
sometimes occur upon the berries. In such cases the epidermis is

dark colored above and about the acervulus. The conidia are dis-

charged through a rupture in the epidermis and form a pale pinkish,

glutinous nuiss. They are oijlong-elliptical or snbcylindric and some-

times inequilateral or somewhat davate (PI. Ill, fig. 11), and are

usually guttulate when fresh. They vary in size from 6 to 9 by
i to 4 /i and are Ixinie on simple, slightly tapering sporophores one

and a half to two tinu>s the length of (he conidia. No seta> have been

observed in any of the acervuli.

The conidia of this species are only about one-half as large as

those of (ilomvrella rufoiiKiriihiits raccinii and show no great amomit
of variation, either undei- natural conditions or in cultures. Tiiis

sjjecies is perhaps clo.sely related to (rloeosponiim myrtilU Allesch.,

which has conidia (> to 10 by 1.5 to ;5 /t, and occurs on Vmciniuvi
7)11/ it III II III in (Jernumy.

This fungus was fii-st found on cranberricN olleied for sale in tlie

\\'asliington market in .Vprii, 1902. It has also been found on

(laniiciiy leaves from New .Jersey and has Imh'u isolated from other

leaves from the same Stale. It is appaienlly of <'omparatively rare

occurreu<-e and perhaps of little iiiqiortance as a ilisease producer.

110
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SporoHeniii o.ri/cocci Shear.-*—Tliis oxcijjulaci'uiis t'iin<riis has Ijcen

FoiiihI oil craiil)erry leaves from various localities. The pycnidia are

iiii|)ei'fectly developed, the upper portion being thin and disappearing

toward the center of the disk (PI. V, fig. 18). They are dark brown,

scatfen'd or gregarious, pulvinate, covered by the epidernus, and
measui'e about 50 to 100 fi in diameter. They rupture by a longi-

tudinal 01- irregularly triangular slit (PI. V, fig. 17). The spores

are continuous, hyaline, cylindrical, obtuse, borne on very short ovoid

sporophores, and measure 17 to 1!) by 3 to 4 n (PI. V. figs. 19 and 'JO).

In cultures the range of variation in spore nieasurenient was some-

what greater, being 15 to 20 by 3 to 4 ix.

Specimens have been obtained from Carver and on Cape Cod,

Mass.. and Martinsville, Me. ; also from near Belleplain and ^AHiites-

ville, N. J., the dates ranging from June to September.

This fungus has usually been found on dead or dying cranberry

leaves, but in one instance it was found in a diseased berry which was

obtained in the Washington market. The berry had a soft, slightly

discolored spot. After thoroughly washing and soaking the berry

in corrosive sublimate solutiim, a portion of the diseased pulp and

skin of the fruit was carefully transferred to a flask of sterilized

corn meal. Normal pycnidia of the fungus developed upon the

I^ortion of the skin of the berry in the culture. The mycelium

spread to the culture medium and formed a rather compact thin

laj^er, at first whitish, then dark grayish green, and finally dark

gi'ayish brown and somewhat mouse colored. In about a month
mature pycnidia were formed about the sides of the flask. The so-

called jjycnidia are incomplete and consist in the culture of dense,

dark, pulvinate masses dei)ressed at the center where the pycnospores

are borne and somewhat overgrown by loose hyphtr from about the

margin. Frequently instead of normal sj)ore development the sporo-

phores became lengthened and formed irregular stout hyaline fila-

ments about twice the length of the spore. The single instance in

which tliis fungus has been found in the fruit shows that wliile it is

capal)le of injuring the fruit, it iierhaps does very little damage at

present.

Arachniotus frachi/sper/nus Shear.-'—This fungus was first iso-

lated from a very badly diseased berry from New Jersey which had

been kept from September until A|)ril 11. The berry was very soft

and light colored. The same fungus has also occurred twice on the

surface of decayed fruit which had licen kcj)! in a moist chamber for

a considerable jjcriod.

In pure cultures the fungus first foiins a fine, tliin. white mycelium,

which is soon followed by the clc\-elopinent of niiniilc arachnoid

snowy-white perithecia 'PI. l\. ligs. IS and I'.U. wiiich arc ;'.-_'5 to

110
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425 /i in diameter and consist of slender, thin-walled, nnarmed
hyplia\ forming an anastomosin<r arachnoid layer about the mass of

asci. The asci are globose or siibglobose, very thin walled, and 7 to

8 IX in diameter (PI. lY, figs. 20 and 21). The ascospores are ovoid,

light lemon yellow in mass, echinulate-roughened, and measure from
3.2.") to 4 by 2 to 2.5 fx (PI. IV, fig. 22). The asci are very closely

packed together and borne upon the tips of the very slender and
scantily branched filaments of the ascogenous hypha\ It is not until

the ascospores are fully mature that the color and rough surface are

readily recognized.

The sjwcies is closely related to .1. candidiin (Eid.) Schroet., but

differs in having rough, faintly colored spores. A minute, greenish,

conidial form resembling Penicillium occurred in all the old cultures

of this fungus. These cultures were api)arently jiure and free from
contamination, and it seems quite probable that this rejiresents the

conidial stage of this Arachniotus. AVe have, however, been unable

as 3^et to satisfactorily demonstrate this by other cultures made from
ascospores and conidia. This fungus has not been foiuul fruiting in

the field, and is jjrobablj' of no great pathological importance.

Septoi'ia longhpora Shear.-*—This fungus has been collected three

times in New Jersey—twice upon cranberry leaves and once upon a

fruit. It has also Ijeen grown in ten cases in cultures from cranberry

leaves. The pycnidia are scattered over the surface of the leaf or

fruit and seated beneath the epidermis. They vaiy in size fi'om 120

to 250 ji in diameter (PI. IV, figs. 12 and 13). No definite spot or

discolored area seems to I)e formed. The i)ycnospores are very long

and slender and curved, varying from 150 to 240 /* by 3 to 4 /t (PI.

n', fig. 14). AAHien straightened they reach 300 ^ long. They are

borne on simple slender sporophores 6 to 9 ;i long. The length of the

spores seems to se])arate this s])ecies from any other Septoi'ia de-

scribed, as they are twice as long as those of any species heretofore

known. This fungus ap])ears to attack the fruit but rarely. It iuis

l)een found only in New Jersey, and is a]>parently of infrequent

occurrence.

Sp/iricrotiema poiiioriiiii Sliear.-^—This fungus has been found but

once. It was obtained in a cult me made by tlie ti'ansfer of iiypha>

from the interior of a diseased l)erry taken from a lot of sprayed fruit

trom New Jersey. It has l)een kept growing on culture media for a

long time. The fungus first foinied a thin wliite layer upon (he

culture medium, and this was soon followed by tiie deveh)pment of

numerous pycnidia (|uite evenly scattered over the surface of the

iiiycelial layer, giving it a dark appearance. The pycnidia are

niembranous or siibcoriaceoiis, gl()l)ose oi- sul)gh)l)ose, 120 to 200 n
in diameter, and ])rovi(led with a sjeiidei- neck aliout HO ^ long (PI.

\', fig. 1). The pycn(;spores are hyaline or pale greenish yellow in

iiu
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mass, (il)l(infi' or siihcyliiidi'ic, iiiid iiicmsuic from ."i to 10 by 3 to (j /x

(PI. V, (ig. 1, a). Tliis fungus has not been found upon eitlier leaves

or fruit in tiie field, and apjiears to be of rather rare occurivnce.

Phyllosticta 'putrefacienn Shear."*—This fungus lias been obtained

in two cases in cultures made from the hyplia' taken from the

interior of decayed berries. The lierries were picked from the

sprayed plats at Whitesville, X. J., and kept in the laboratory about

a month. The berries showed no external appearances which would

indicate that the disease was different from that j)roduced by rot or

scald fungi.

The pycnidia are gregarious, meml»ranons, globose, or sul)glol)ose,

and vary from 75 to 150 jj. in diameter (PI. V. fig. 10). Tiie spores

are faintly yellowish in mass, ovoid or oblong-ovoid, and measure

from ! to by 2 to 3 ;u (PI. V, fig. 10, a). In the cultures the fungus

first produced a thin, white, floccose mycelial layer over the surface of

the medium. This gradually became thicker and then produced a

layer of black pycnidia. What appears to be the same fungus has

l)een found on leaves from Massachusetts. A fungus closely resem-

bling this one has also been collected in Massachusetts on cranberries

which had been destroyed by the bei-ry worm. The spores were

slightly larger and the ostiole different. This fungus presumably is

the pycnidial stage of some ascogenous fungus, but no such form has

a]5peared in any of the numerous cultures which have been made.

Anthostomella destruens Shear.'-*—This fungus has only been

found in one instance, when it was obtained from a diseased berry

grown in New Jersey. The culture was made November 2 by trans-

ferring the fungous hyphse from the interior of the berry, as in the

other cases mentioned. A white mycelial layer was first formed, and

this was soon followed by the development of black perithecia more

or less overgrown by the white filaments of the mycelium. The peri-

thecia are membranous or submembranous, globose, and 350 to 450 /x.

in diameter (PI. IV, fig. 8). The asci are cylindric or cylimlric-

clavate and vary from 150 to 225 by 14 to 18 ^ (PI. IV, lig. !•) No
paraphyses have been found. The ascospores are dark brown. olli|)-

tic, uniseriate, and 1(5 to 24 by 10.5 to 12
ij.

(PI. IV. fig. 10). This

fungus has not been fountl fruiting in (he Held and is apparently of

rare occurrence. None of the culluics made from ascospores has

shown any other spore form. The plant is perha])s rather closely

related to Antliosfomelhi picacea (C. & E.) Sacc., which has been

found on Vaccinium, but it is easily separated by the size of the asci

and spores.

PemciUium glaucum Link.—This fungus occurs freipiently on old

diseased fruit when it is kept in a stei'ile moist chamiu'r. It grows

especially u])on the old calyx of the flower and the apex of the fruit

and has been isolated from the pulp of decayed fiiiit. In c\dtures and

110
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on decaying fruit it occasionally produces the coremium form. The
fungus probaiily does not cause decay of the fruit, except where the

skin has been injured to permit its entrance.

Lcpfot/ii/rium potni (Mont.) Sacc. ?—Occasionally about picking

time there appear on cranberries minute black fungous specks or

spots having an appearance identical with that of the " flyspeck "

or fruit speck of the apple. Microscopical examination shows that

these spots consist of thin, dense, superficial, dark-colored, short-

celled, rather thick-walled hyphiv. AVhen old the spots are slightly

convex, and when examined in cross section show a somewhat lighter

colored compact cellular mass closely attached to the epidermis of the

fruit (PI. V, fig. lo). Specimens kept for a long time in a moist

chamber have never shown any indication of spore formation. A
study of these specks in diti'erent stages of formati(m shows that they

arise from a germinating spore. An anastomosing, dark-colored,

(hick-walled myceliuni is formed (PI. V, figs. 13 and 14), which

continues for some time to increase in size and thickness until it

reaches the condition sliown in Plate V, figure 15. A careful ex-

amination of the surface of beri-ies bearing these specks revealed

the j)resence of three different kinds of fungous spores (PI. V. fig. 1(1,

", />, and (). Those shown at h and c were rather frecpient. The form

shown at a is the (mly one which was found germinating, and as

remains of similar spores were found connected with the very young
specks we are led to think that they are ])roduced by these spoi-es.

We have no means of knowing to what genus of fungi any of these

spores belong. Those shown at c bear a strong resemblance to

Cladosporium.

So far as we have been able to learn, no one in this country has

found any spores i)roduced by this fmigus. We have attempted to

gi'ow the plant in culture media, but without success. LnbreUa pomi
Montague •'" was described as follows: "Macula nulla, peritheciis

eliipticis minimis rugosis nitidis, .sporidiis globosis." In view of

the mention of globose spores in the description and our scanty knowl-

edge of the original jilant, it is rather doubtful wlictiier the |)lant

we are dealing with is that described by Montague.

This fungus has only been seen from one locality, Parkdale, N. J,

It does not seem to injui'e (he frui( excejit that it renders it unsightly,

'i'horongh spraying will pmbalily pic\i'n( i(s appearance.

I'TXiil OC< THKINd ON 'rilK I.KA\ KS (lit SI'K.MS.

Several of (Fie species of fungi already described as attacking the

liiiit are also found on leaves or stems. The following species have

been found only on the leaves or st<?nis of the cranix'rry. So far as our

present knowledge of these goes, they do not cause sufficient injury

110
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to be of great (coiioiiiic iiii|)ort:mcc. 'J'licir I'litiiic lifliuvior can not

be foreseen, however, and they may bear some direct relation to each

other or to the other parasites which may prove important.

Venturia comj/acta I'eck.''*—This fungus has been before reported

upon the cranberry by I'rofcssor Peck, who found it in New York.

It has also been collected, according to Ellis, in Maine, and by

Ilalsted in northern New Jersey. "We have found it on cranljerry

leaves from Nova Scotia, and also from Massachusetts, New Jersey,

and Wisconsin. Fusicladium has been demonstrated to be the conidial

stage of certain species of Venturia, but no such conidial form has

l)een found in connection with this species. Cladofifiorium oxycocci

Shear has i)een found associated with it. I)ut nothing is known as to

the relation between the two forms.

This fungus shows consideral)le variability, especially in the group-

ing of the perithecia and the production of spines, the size and shape

of the asci, the presence or absence of paraphyses, and the arrange-

ment of the spores. The jjerithecia are usually aggregated in rather

dense clusters, but are occasionally solitary (PL IV, fig. 1). The
spines may be few and arranged about the ostiole or more numerous

and scattered over the upjjer half of the peritheciuin (PI. IV, figs.

3 and 5). They vary in size from 30 to 60 by fi fx. The asci are

usually swollen at the lower end (PI. IV, fig. fi), but are frequently

cylindrical (PI. IV, fig. 4). They vary in size from 48 to 66 by
'•) to 12 ^. The spores are very constant in size and shape, measuring

14 to IS bj- 4 to 6 /;(. It was at first thought that the extreme forms

might be separate species, but a study of more material shows all

.sorts of intermediate conditions. Schweinitz '' has reported Venturia

cineinnata Fr. on Vaccinium maerocarpum from Pennsylvania. An
examination of Schweinitz's specimen indicates that it is Venturia

eompacta Pk. Fries's ^* species was found on Vaccinium omjcoccus,

and so far as the description goes scarcely differs from our plant,

except that the perithecia are said to be solitary.- We have been

unable to find a specimen of Fries's species in his herbarium, and it

is perhaps doubtful whether the two species are the same. It seems

rather probable, however, that such is the case.

This fungus seems to be comparatively rare except in Massachu-

setts, and though a parasite it evidently does little damage. It is

not known to attack anything but the leaves. However, from the

habits of its near relatives, which cause the serious scab diseases of

ot'her fruits, it may perhaps soinetinu^s attack the fruit of the

cranberry.

Sclerotinia oxycocci AVor ?^—The Monilia form of a fungus closely

resembling this was found upon the young leaves aiul tii)s of cran-

berry i)laiits sent from Wisconsin in July, IttO.j. This fungus has
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not been reported lieretofore iqion the American i-ranberrv. though

flitlerent species of the genus attack various species of Vacciniuni in

Europe and do considerable damage to the fruit. Under favorable

conditions for its reproduction and distribution this fungus might'

prove a very serious enemy of the cranberry, and it is quite important

that steps should be immediately taken to eradicate it whenever and

wherever it is found.

The ascogenous stage of this fungus has not yet been found here,

though it probably occurs in the locality from which the conidia

were obtained. The conidia are borne in chains and measure li2 to 20

l)y 10 to 12 IX (PL IV, fig. 23). They agree in all particulars with

Woronin's description and figures, except in the size of the spores.

In his description Woronin gives 2.") to 28 by Ifi to 22 /j. as the meas-

urements.

Dixrosia nrtocreas (Tode) Fr.—This fungus has been found on

cranberry leaves from Cranmoor, Wis.,' which had been kept in the

lal)oratory in a moist chamber. Other specimens have been ob-

tained on leaves from near Whitesville and Janiesburg. N. J., from

Wareham and Brewster, Mass., and from AVest Viiginia. Tiie speci-

mens collected in the field were found in Septeuiber and November.

This fungus has usually been regarded as a saprophyte and probably

docs no particular injury to the cranberry jilant.

Phi(jiorh(ih(his od'i/rocrl Shear. -^—This interesting fungus, which

it has been necessary to refer to a new genus and species, was found

on cranberry leaves collected near Carver, Ma.ss., in May, 1900. The
pycnidia are scattered, slightly erumpent, covered i)y the epidermis,

12.") to ino IX in diameter. Tiie wall is not regular aud well developed,

but is thicker and denser alwve. The interior is either simple or

somewhat chambered, but opens through a single ostiolc (PI. V, fig.

2). Tlie pycnospores are hyaline or faintly coloied in mass, and

are borne on slender, simple sporopliores (I'l. V, fig. 3). They
uicasure 8 to 11 by 3 fi and are borne obliquely on the sporophorc,

which is abstricted at its base and remains as an appendage (PI. V,

fig. 3, (/), which is 10 to 15 l)y 0.7.5 /x. This siiecies is closely related

to I'ldf/iorhahdiiH mitiicf/! SJiear,'-^ which is found on the fruit of

Crataegus. It would thei-eforc uol be surpi'isiug if (he species occur-

ring on tlie crauberry sliouid also l)e found upon tlie fruit.

Sj/oroiii'm<i pulrhiatiim Shear.-*—This finigus has l)een found

upon cranl)errv leaves in three instances—once on leaves collected in

New .Jersey in November, r.i05, and once on leaves from Olympia,

\\'ash., coUecteil in ()ctol)er; also upon leaves from West Virginia

collected in June and kept in a sterile moist chamber. The jncnidia

are simple, (hirk l)ro\vu. pidviuate, formed within tiie epidermis, (lie

outer wall of \\hich adlii'res to tiieir surface. They are 300 to 420 /t
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in (liiUiieter by 100 to l.")0 ^ thicU. and sometimes coilapse from above

(PI. V, fig. 25). No signs of an ostioie have been seen, ami the

manner in which the pycnidiuni ruptures is not laiown. The spores

are pale greenish yellow in mass, continuous, subelliptical, and some-

what curved, (i to 8 by 2 to 2..') /j.. They are borne on simple, taper-

ing sjwrophores aiiout twice the length of the spores (PI. V, figs. 27

and 28). The pycnidia bear a close resemblance to immature speci-

mens of Lophodermiinn melaleucum (Fr.) De Not., and it may be

the i^ycnidial stage of this or the closely related Lophodermhtm
o.ri/cocii (Fr.) Karst. This fungus is closely related to Sporonema
epiphylhim (Fr.) Shear =*, but has larger pycnidia and smaller

sjwres, which are less curv^ed and without a pseudoseptum.

Rliahdosporn oxycoeci Shear.-^—This fungus has been found on

leaves still adhering to old cut vines collected in September and

November near Whitesville. N. J. The pycnidia are fomied beneath

the epidermis on the under side of the leaf and are quite evenly dis-

tributed over its surface. They are depressed-globose, slightly

erumj^ent, and somewhat cushion shaped, 150 to 225 fx. in diameter.

The wall consists of two layers, which sometimes se{)arate, the inner

collapsing and expelling the spores (PI. V, figs. 21 and 22). The
ostioie is plain or slightly depressed and the epidermis above the

pycnidia is blackened and transformed by the fungus. The pycno-

spores are hyaline, narrow cylindric-fusiform, and slightly curved.

The}' show one or two septa or pseudosepta at maturity and measure

20 to 26 by 2 to 3 /n. The sporophores are slender and branched

(PL V, figs. 23 and 24). This fungus has not j'et been found

attacking the berries.

Leptothyrium oxycoeci Shear."*—This fungus has been collected

several times on living and dead leaves." It was first sent from

Pierceville, Mass., by Mr. H. J. Franklin, ilay 22. 190(5. The pycni-

dia are dimidiate, scattered, irregular, black, erumpent. subsuj^erfi-

cial, collapsing and rupturing irregularly, or breaking free about the

base, ICO to 2.")0 /x in diameter (PI. V. figs. 29 and 30). The wall of

the pycnidiuni shows a more or less parallel series of cells in its struc-

ture (PI. V, fig. 31). The spores are hyaline, fusiform-elliptic, uni-

septate, 10 to 15 by 2.5 to 3 ^ and borne on slender, tapering sporo-

phores (PI. V, figs." 32 and 33).

Cevthoapora (?) hinata Shear.-*—This fungus has been collected

several times on dead and dying cranberry leaves. It was first found

by the writer near Wareham, ilass.. in September. 1902. It has also

been collected at Carver and Onset. Mass.. and near AMiitesville. N. J.

The pycnidia are scattered, depressed-pulvinate. slightly erumpent,

« Since the above parasraiih was written, this fiiugus has bixni found ou oUl

nuunmied fruit at the same place where the other speciiiieus were collected.
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•200 to 375 fi in diameter, irregularly ehaiiibered ^vithin and In^aring

a single prominent ostiole. through which all the ehambers empty

(PI. V. fig. 11). The walls are suhcoriaceous and irregular in thick-

ness. The sporogenous hyphiv form a dense, compact, intricate layer,

the ultimate divisions of which are somewhat dichotomous and bear

the short, elliptic, ine(]nilateral, or slightly curved, simple, hyaline

spores, which are 7 to 9 by 3 to 3.5 fi (PI. V, figs. 12 and 12, a).

The generic relationship of this fungus is rather uncertain, and

we have referred it for the present, to Ceuthospora, though it does

not well agree with the description of the genus.

Vdhsd delicittidu C. & E.—This fungus has been coUectcil at AMiites-

ville. X. J., on old cranberry stems which had been piled at the edge

of a l)og. It also occurs on other ericaceous plants in New Jei"sey,

but has not heretofore been reported upon the cranben\v. Associated

with the ascogenous perithecia on the same stems was found a Cyto-

spora. which is perhaps the pycnidial condition of this species.

i'lddosjxiihim ou-i/rucci Shear.-''—There are occasionally found iii

the spring on leaves of the previous year small, brownish, diseased

spots bearing a Cladosporium. to which the above name has Ijeen

given. The fertile liyphu! are brown, septate, more or less flexuous,

and erect or spreading. They vary from 50 to 100 /i in length and

arise from a small, black, sclerotoid base (PI. I^'. fig. 24). The
conidia are acrogenous, varying from ovoid to c3'lin(bMc-clavate, pale

yellowish brown, continuous or uniseptate, and 15 to 24 by 3 to 4 /x

(PI. IV, fig. 24, a). We have specimens from Arichat, Nova Scotia,

from Cape Cod, Massachusetts, and from Pellephiin. N. ,1.

Another CIadosi)oriuui which has not been iik'utificd >i)ecilically

has also l)een found on dead tijis of young shoots of the cranberry

from Massachusetts.

FleetrothriJ- (jlohoxti Shear.—This fungus was described by the

writer in 1!)02.-- It occurred on cranberry leaves which were kept in a

sterile moist chamlx'r in the laboratory and was quite regularly asso-

ciated with I'eKtalozzla (juepiui r<ieciuii, making its appearance soon

after the maturity of that fungus. It prol)ably has no genetic rela-

tion to Pcstaiozzia, liowever. The i)!ant has not been collected in

the field and is perhaps a siniph' saprophyte.

('houilrioderiiKi xhnplex S<'liroet.—This my.xomycetous fungus was
found at Hampton, N. .1., covering living cranberry vines and other

plants. It apparently did no injury, however, e.\ce|it sudi as might

!)(• caused by temporarily covering the surface of the leaves and

vino. Tiie sjiorangia and spore masses soon rupture and disappear

after matui-ity and are nol iil<cly to do any permanent damage to the

plants.
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Epi'-ofcirrn.—An iiiKlctcriiiiiicd spofics of this fjcjius was ol)tiuned

in tlirci^ (litfereiit culture's iiiadi' from diseased cranberry vines from

Oi_vnij)ia, Wash. AVhether this was the cause of the diseased condi-

tion of the vine is not icnown.

Diplnd'm.—Dead cranbeiTV vines collected at A\'areliani, Mass.,

and near Belleplain. X. J., hear a Diplodia not yet satisfactorily

identified. The spores are brown, unis(;j)tate. and measure 14 to IS

liy 8 /n.

('haetomhi)n.—One or two species of tiiis genus have occui-red ,)n

leaves kept in a moist chamber and also in cultures made from cran-

berry stems and Ijerries. In some cases they may have been due t(i

contamination and in any event are j)rol)al)ly not of patliolo^'ical

imj)ortance.

Oo^pora.—A fungus apparently belonging to this gcnii~ has

occurred on leaves kept in a moist chamber.

Mfi(vofij>oriu'tn.—An undetermined species of this genus has also

been found in cultures and on leaves kei^t in a moist chamber.

PREVENTIVE AND REMEDIAL MEASURES.

KK(il I.ATION or TTIK WATKR SI'PI'LV.

Carefid field studies have indicated beyond doubt that the physio-

logical condition of the plants, as well as their environment, has much
to do with their susceptibility to disease; therefore, anything which

promotes the production of vigorous and hardy plants serves as a

means of preventing the diseases to a certain extent. It is difficult, or

impo.ssible, on account of the very complex factors involved in the

conditions of soil, moisture, and the i)lants themselves, to tell which

are of most importance in their relation to the occurrence of dis-

eases. Certain cranberry bogs, or portions of bogs, frequently show
much more loss from diseases than others. From the experience of

various growers, as well as from our own observations, it apjjears

that the control of the water supply is a very important factor.

The quantity of water necessary to keep the plants in the most

vigorous (-(mdition depends largely upon the nature of the soil and

subsoil, as well as the contour and natural drainage conditions of

the hunl. The sui)]ily of watei- should be constant and capable of

(onqjlete control, so as to axoid any great fluctuations during the

growing season. Tti ordei- lo acconiplislr this, the water supply

should be obtained from a rcsei'voii' rather than directly fi'om a

I'unning stieani. Some \('ry succ(>ssful groweis find that keeping

the wnler at such a level in the ditches ihal the surface of the bt)g



50 CRANBERRY DISEASES.

wiJl lie coutiiuially moist, Imt not wet. keeps the plants iu the most

liealtliy condition.

DKSTRrcTIOX OF mSKASKI) VINF.S.

It is also imj)ortant that steps should be taken so far as practicable to

l)revent the distril)ntion and reproduction of the diseases by destroy-

ing all dead vines and leaves before the fungi have had opportunity

to mature and set free their spores. Small areas of vines fre(]ueiitly

die from the attacks of fungi and from other causes. All such vines

should be pulled or cut and collected early in the season, at least

within a week after the water has been drawn from the vines, and
burned. Vines whicli have been cut in raking bogs to prepare them
for scooping should also be destroyed in the same manner; otherwise

;lie spores of the cranberry fungi develop in great numbers upon them
;unl are a fertile source of infection for the young leaves and fruit.

Little is to be feared from full-grown rotit-n berries, as the fungi

very rarely i)roduce any sjioi'es upon tlieiii.

SKLKCTKiN AM) IlKKF.DIXti OF liKSISTANT I'l.ANT.S.

The selection of indivitlual plants sliowing ability to resist the

diseases is also an important means of avoiding them. It is a matter

of common observation that some of tlie vai'ieties are much more
sul)ject to disease than olhcis. Ii may also be noticed that in any

badly diseased area of vines tliere is occasionally one whicii bears

soiuid fruit. By selecting and j)ropagating these apparently resist-

ant plants a variety much less subject to injury could prol)ably soon

be i)roduced.

AIM'I.ICATION OF FINCKIDHS.

After determining the life histories of the most serious parasites

causing the diseases it seemed very ])rol)al)le, judging from liieir

i-clationships and the manner in which closely related sj)ecies attack

other fruits, that they could l)e successfully combated by tlie applica-

tion of fungicides, the same as their relatives were. Experiments

and tests of fungicides have Ix'cn coiulucted for the past four years.

Several kinds were used the first season, as ali'eady mentioned, lior-

deaux mixture applied in tlie form of a s|)ray proved nuich more

-atisfactory than a!iy of the others. Besides these a dust Bordeaux

tuixtui'e has been used (piile thoroughly by one of the craiilwrry

growers, but without any decided licuelil.

no
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ItORDKA I X M I XTIKK.

In the spraying' experiments plats were seleeted where from 75 to

100 per cent of the crop had been lost by disease in former years.

In the exi)erinients of 1!)04 four apjilications of Bordeaux mixture

were made during tlie season. In order to determine accurately the

results, alternate plats were left inis])rayed. as a check. According
to actinil coinits of the sound and diseased berries made at picking

time, from Se]3tend)('i- 8 to i:>. on 3r)-yard-square plats, representing

the average condition of the s]>rayed and unsprayed areas, it was
found that the greatest percentage of diseased fruit on any of the

sprayed ])lats was 27.5, as against 100 per cent on the iuis]3rayed plats.

The minimum amount of disease on any of the sprayed ])lats was 13

per cent, as against 8d per cent on the check plats. The average num-
ber of diseased berries on all the sprayed plats was 21.7 per cent

and on the unsprayed plats 70.8 per cent, and in addition to the i)ro-

tection of the fruit from diseases the general vigor and appearance

of the sprayed plants was noticeably improved.

These experiments, owing to circumstances beyond our conti-ol. were

not entirely satisfactory, as the aijplications of the fungicide were

not made with sufficient frequency and at the most desirable time.

In 1005 a more thorough and satisfactory series of experiments was
conducted upon the same plats. The water was removed from the

bog ilay 10 to 12. It is the usual practice of cranberry growers to

Hood the bogs from twenty-four to thirty-six hours during the first

week in June, in order to destroy insects. It had been plainied to

spray part of the experimental plats before this second flooding.

The water supply of the l)og was, however, insufficient for a second

flooding, and the relation of spraying to this operation was therefore

not determined. Two of the plats were sprayed five times—May 10.

June 22. July 1 I. .Inly 'M. and August I't. At picking time. Sep-

tember S. accurate counts were made of all the diseased and sound

berries on small areas which showed the average condition of the

fruit on the sprayed plats. Counts were also made on equal areas

showing the average condition of the fruit on the check plats» As a

result of these counts it was found that there was an average of only

() per cent of rotten fiiiit on the sprayed plats, while there was a little

more than 01 per cent rotten on the uns])rayed plats. Two other plats

sprayed five times, but beginning June 2 instead of May 10. showed

as a residt of the counts made as in the experiment just mentioned

an average of 2.30 per cent of diseased berries on the sprayed plats

and 02.00 per cent of diseased fruit on the unsprayed jilats. I'liis

appears to indicate that the a])])lication made on ,Iune 2 was more

beneficial than that made at the earlier date. May 10.
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Another plat was sprayed Imt four times, as follows: July 14, July

31. August 1. and August lo. Estimates of the amount of diseased

fruit on the sprayed and unsprayed plats, made as in the previous

eases, showed 18.3 per cent of rotten berries on the sprayed plat and

01. .53 per cent on the unsprayed plat. This indicated what had

already been anticipated, from our knowledge of the time of ma-

turity of the parasites causing the diseases, that the earlier applications

are exceedingly impcntant, most of the infection ajiparcntly occurring

before the fruit is half grown.

A portion consisting of 1,04S square feet of one of the plats which

was sjjrayed five times was carefully hand picked and produced 3

bushels of sound fruit, this being at the rate of about V2ri l)ushels

l^er acre. The same ai'ea from the adjoining check ])lat gave a

scanty peck of sound fruit, oi- 10.4-2 bushels per acre. Tn other words,

there was twelve times as nnich sound fruit on the sprayed [Ant as on

the unsprayed plat, or a saving of over 100 bushels per acre.

Preparntion and npplication.—The method of preparation, as well

as the dates and manner of application, is of exceeding imjiortance

in securing satisfactory results. The Hordeaux mixture should be

fi-eshly made. Good stone lime shniiKl lie used, and from 3 to 5

jiounds of commercial resin-fishoil soap should lie added to it. In

our first experiments, in which the ))iain Bordeaux mixtuie was used,

it was found that the s|)i'ay eitlicr colltM'tcd in ihops upon liie surface

of the leaves and fruit or ran <itl ciilircly. llic surface of ihe cran-

berry leaves and fruit being so glossy liiat tlic mixture did not spread

and adhere jiropcily. It was found that liy adding the resin-tishoil

soap the mixture not only formecl a film and spi'ead over the surface

of the leaves and fruit, but also adhered for a much longer time than

the plain Bordeau.x mi.xture.

The compai'ison of spi-ayed and unsprayed fruit at the time of

picking does not show the full amount of pi-ofit to be derived from

the treatment, as there is usually a consideral)!e loss from the develop-

ment of the diseases during the period between the lime of pidving

and the time of mai'keting the beri'ies. In order to compaic tin-

keeiiing (jnalities of the sprayed and unsprayed fi-uit, 2,400 peifectly

sound Ix'rries, .so far as could be dclcrmined by extei'nal ai)pearance,

were selected. Twelve hutnlred i)erries were from a spi-ayed plat and

1.200 from a check ])lat. They were all kept in the laboratory under

similar conditions in order to determine the amount of disease which

wf)uld develop in each case befoic the lime for marketing tin' fruit.

On October IS, the date upon which most of the fruit from Ihe bog

was marketecl, and exactly one month from the dati- of pi<'king, a

careful examination of Ihe 2.100 berries showed only '.».s pei- cent of
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the sprayed i'niil (liscascd. wliile ;i,s.i per cent of tlie uiisprayed fruit

was diseased. In oilier words, four limes as much of the uii.->pi-a\'ed

fniit as of the sprayed fruit decayed l^etween the time of pickiiifr and
marketing. The decay wliich developed was apparently caused by

the dormant infection.

Cost of spniijiitg.—The cost of spraying as it was done in these

experiments averaged from $15 to $20 per acre, the Bordeaux mixture
being applied at the rate of 4 barrels, or 200 gallons, per acre at each

application, making for five applications a total of 1,000 gallons per

acre. The cost would probably vary somewhat under different condi-

tions and different methods, but in no instance should it exceed $20

per acre.

SUMMARY.

There are four serious fungous diseases of the cranberry—scald,

caused by Guignurdia ruciini't; rot, caused by Acanthorhynchus vac-

cinii; anthracnose, caused by Glomerella nifomaculans rafcinii, and
h3^pertro]ihy, due to Ej-ohasirlbim oxycocci. The first three diseases

mentioned have heretofore been confused and considered as one.

Life history studies have shown that Guu/nardia rarcinU produces

two forms' of fructification—pycnidial and a.scogenou.s—and is

closely related to Guignardid, hidivellii, which causes the black-rot of

the grape.

Similar studies of Afanthorhynchits raecinii reveal only ascogenous

fructifications, but very striking and characteristic appressoria, which
perhaps fill in part the place of a pj'cnidial form, are produced.

Glomerella riifomaciilans vaccinii is also found to produce both

conidial and ascogenous forms.

The production of ascogenous fructifications appears to depend in

both Guiynardia rocchiu and (rlomerella nifomiuidans rnrrinii

chiefly upon some inherent potentiality of the race, strain, or genera-

tion from which the hyplue or spoi-e used in the culture are derived.

The composition of the culture medium and the conditions of temper-

ature, moisture, and light are relatively unimportant factors.

The fungi j^roducing scald, rot. and anlhracnose, as well as I'csta-

lossla yitepini racrhiu, are able to live in tiie tissues of cranberry

leaves and fruit in a more or less dormant oi- noninjurious condition

for a considerable jjeriod and may a])pareiitly at any time develop

rapidly and destroy the tissues when conditions are favoralile.

Thirteen other finigi have been found affecting cranberry fruit,

most of which have, however, not shown indication of particular

pathological importance. Sixteen different species have been found

on either stems or leaves. Most of these do not seem to cause serious

injury to the plant.
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Preventive measures slioiikl inchule renovation of the cranherry

i)Og. careful control of the water siqiply. and the cultivation of hardy

and disease-resistant varieties.

Thorough treatment with Bordeaux mixture has proved successful

in controlling the diseases. The addition of resin-fishoil soap is

essential in order to make the mixture i)roi)erly cover and adhere to

the plants. As a result of five apjjlications in 1!)05, <mly 2..'5() per cent

of the sprayed fruit was found to be destroyed at picking time,

whereas 92 per cent of the luisprayed fruit on the plat adjoining was
destroyed.

The cost of five applications, each of -200 gallons per acre, varies,

according to the conditions and methotls emploA'ed, from $15 to $20
per acre.

110



BIBLIOGRAPHY OF CRANBERRY DISEASES.

Fkrnal]). .M. L. Variaticiiis (if Aiiici-iran <-niiilMTi-ies. UliDdora, 4: '2^1-2'M,

Dec, 1002.

ReiKjrt of convpntiDii of Xew Jersey ("raril«'ny CrowtTs' Association. Xew
Jersey Courier, Toms Hiver. \. J., Sept. 4, IS?:!.

Tavlob. Tho.mas. C'rauberry rot and scald. Mmitlily Kept. U. S. Dept. Agr.,

Oct., 1874, 439.

Op. cit, Jan., 1875, 42-44.

Op. cit., Oct., 1875, 446.

Op. cit. Auk. and Sept.. 187<;. ;{5ll.

Ann. Kept. Dept. .\i;r.. 1875. 103.

ScHROETEB, J. \\'eisse Heidclljecren. Iledwigia, 18 : 183, Dec, 1S70.

WoBONiN, M. I'eber die Sclerotienkrauklieit der Vacciuien-beereu. Mem.
Acad. Imp. St. PetersbiirK. ser. 7, :'.»; : 28-30, 1888.

Halsted. Bvron D. Some fungous diseases of ttie cranl)erry. N. J. Agr.

Expt. Sta., «>4; 1880.

Exiierimeuts for the year upou cranlierry diseases. Aim, Uept. N. J.

Agr. Expt. Sta. for 1800, .3.32-.S.30. This paper was also published in Proc.

21st Ann. Meet. Amer. Cranberry drowers' Assn.. Jan.. 1.S01.

Treatment of cranberry scald and cranberry gall fungus. Jour. Myc,
li: l.S. 1801.

Diseases of the cranberry. I'roc. 20th Ann. Jleet. Amer. Cranberry

Growers' Assn., 10-12, Jan.. 1800.

Laboratory stiidy of fruit decays. Rept. N. J. Agr. Expt. Sta., 326-

:«0, 1892.

Whitson, A. R., Haskins. L. 1'., and Malbe, O. G. Ann. Rept. Wis. Agr.

Expt. Sta.; 22 : 294-295, 1905.

Sandsten, E. p., Haskins, L, P,, and Ramsey, II. Preliunnary report on cran-

berry investigations. Ann. ISept. Wis. Agr. Expt. Sta.. 21 : 237. l'.K)4.

A report on cranberry investigations. Wis. .\gr. Expt. Sta., 119;

42—44. Feb., 1905. This, with the excei)tion of a few sentences, is a reprint

from the preceding work.

Viala, I'. Les maladies de la vigne. ed. .3. 170 et se<i.. 1803.

Klebs. Georg. Die Bedingungen der Fortptlaus'.ung bei einigen .Vlgeu luid

Pilzen, pp. 543, tabs. .3. text tigs. 15, Jena, l,S9i;.

Blakeslee, a. F. Sexual reproduction of the Mucorine;e. Proc. Amer. Acad.

Sci.. 40: 20.5-310, 1004.

Brefeld, Oscar, Untersuibungen .lus dem Gesammtgebiete der Mykologie, 10:

349, 1891.

Shear, C. L. Mycological notes and new species. Bui. Torr. Bot. Club, 20:

449-457, 1902.

.Vracbniotus Ir.ichyspcnuus. .V new species of the Gymnoascaeew.

Science, n. s., 16: 138, July, 10(i2,

110



56 CRAXBEEBV DISEASES.

••Sheab, C. L. New speiies of fuufri. Bui. Tun-. Hot. CliiU. VA: 305-;!lT, lOOT.
^ Fungous diseases of tlie cranben-y. V. S. Dopt. Agr.. Farm. Bui. No.

221. 1905.
^ Cranberry spraying experiments in 1!10.5. r. S. Dept. .Vgr.. Bur. Plant

Industry. Bui. 100. pt. 1. 1906.

o2d Ann. Meet. Aiuer. Cranberry Growers" .Vssu.. K-11. 19f»2.

Investigations of i-rauberry diseases. I'roc. .!:'.d .\iin. .Meet, .\uier. Cran-
berry Growers' .\ssu.. 7-.S. t!K)3.

A remed.v for cranberry seald. Amer. .^grieulturist. 72: ;«)!•. VM",.

Report on cranberry spraying e.\iieriuients. Proe. o4th Ann. Meet.

Amer. Cranberry Growers' Assn.. S-10. Jan.. 1904.

Progre.s.s of cranberry spraying e.\ periments. Proc. .'{.'itb .\nn. Conv.

Amer. Cranberry Growers' Assn.. (V-T, Aug., 1904.

Report of experiments on cranberr.v diseases. I'roc ;i."itli .\iiii. Meet.

Amer. Cnuiberry Growers' Assn.. 4-."i, .Jan.. 1!K15.—— Fungous diseases of the cranberry. :!7tb .\iin. Coiiv. .\uici'. t'l-anliern

Growers' Assn., 8-9, .\ug.. lOtMj.

^' Cranberr.v spraying apparatus. Proc. oTtb .\nii. .Meet. .Vnier. Cran-

berry Growers' Assn.. 0-8, .Jan.. 1907.
* and Wood, A. K. .Vscogeuous forms of Gloeos|>oriuiu ami Colleto-

trichum. Rot. Gaz.. 4"
: 2.".;>-2(;i'., 1907.

^ I>rRELL. K. H. Spraying with Bordeaux mixture for cranberry .scahl tinaii-

clally considered. Proc-. .'57tb Ann. Meet. Amer. Cranberr.>- Growers' Assn.,

:>-i;. .Ian.. ]9<l7.

FiscH. C. Beitriige zur Kntwickelungsgeschichte einiger .Vsi-ouiyceten. Hot.

Zeit, 40: 8.51-870. pis. 2. 1882.

"Frank. B. Ueber einige neue und wenigbeUannli' I'flaiizenkraiikbeiten.

Ber. Deutsch. Bot. (Je.sells., 1: 29-:«. .">»-«.•$. l.S8:{ : also Landw. .lahrb.. 12:

511-539. pis. 3, 1.SS.3.

''Meyer. B. rntersuchungen iilicr die Kntwickelung eiinger jLirasitischer

Pilze bei sai)ropb.vtischer Krniibning. Landw. .labrb.. 17: 9rj-91."i. ]p1s. 4.

1888.

•"DeBarv, a. Feber einige Sclerotinien und .Sclerotinienkranklieiti-n. Bot.

Zeit.. 44 : 377, 1886.

" BisGEX. M. Feber eiuige lOigenscliafter der Keiniliuge parasitis<-lier Pil/.e.

Bot. Zeit, 51 : .5.'{, 1893.

'- IlASSELBRixii. Heinrich. .Vppressorla of the anthracuoses. But. (Jaz., 42:

135, 1906.

'• ZopF, W. .Mccliaiiik der Sporeiientleerung be! Surd.irici'ii. Zcltschr. fiir

Xaturwis., Halle, .".ti: .".lil. 1H8:?.

" Griffiths, Davh). The North American .Sonlarlacci'. .Mem. Toi-r. lint. Cluli,

11 : 32, .May, 1901.

" Stoneman. Bebtha. .\ comparative study of the ilcvelopiiicnl of sonic anthrac-

•noses. Bot. Gaz., 2i!: (•.'.-120. KHiKS.

"Cu.NTON, G. P. Bitter-rot. Bui. III. Agr. Kxpt. .sta.. iKi : I'.MiJ.

"Vox ScHREXK, II., nnil Si'ALl.niMi, P. 'I'lie bitter-rot of a|>ples. r. S. l»cpt.

Agr.. Bur. Plant Industf.v. Bnl. 44: 29. I!KI3.

'" SiiKl.lMiN. .1. I,. Gloeosporluiii of swiM't pe.M and apple. Silence. II. s., :;:.':

51. 1!HI.5.

-Scott, \V. M. The control of apple bitter-rot. F. S. Kept. .\gr.. Bur. Plant

Industry, Bui. 93, U>0»i.

110



BTIil.lOCIiAPlI V. 57

°" ScoTi'. \V. M., Mild l.)rAi.\rAN< K, A. L. S|ir:i.\iii;: fur niiplo disonsos nnd tin-

coilliiiK iiiiitli ill the OzjuivS. II. S. Dcpl. Aki'., Farm, fiiil. l'.s:i. 1:hi7.

" UosTRUi'. 10. Ou) iiogle af snyltesvaiiipe foraarsagedc iiiisdaniiclscr Ims

bloiiistei-planter. Hot. Tidsskr., 14: 2:!0, ISS:^,.

' -Biolosiske arfcr oj; r.iciT. I'..it. Tiddskr., 20: nO-125, 18!)5-<i.

""Peck, Charlks II. Kciiorl nf ih,. Ixitanist. Rept. N. Y. State Mvis.. 20: 73,

A])!-.. 1874.

" Report of llic hutaiiist. ];i'|it. X. Y. St.-itf :\Ius., 2."i : KHi, 1873.
"' Thomas. Kii. Crauhcn-.v Icifiiall. Insect Life. 1 : 2711. Mar.. 18S'.l.

""MoNTAGNE, C. Notice snr Ics plaiites or.vptogaiiics. .Vmi. Sfi. Nat. Bot.,

ser. 2, 1 : 347, 18:?4.

" ScHWEiNlTZ, L. D. Synopsis of North Amorican fuiiKi. Trans. Amer. Pliil.

Soc, n. s., 4 : 211, 1834.

"Fries, E. Systema Mycologicum, 2: 4r)l, 1S22.

"'Richards, H. M. Notes on Exobasidiuui androiiiedac PU. and Rxobasidhnii

vaccinii (Fckl.) Wor. Bot. Gaz., 21 :
1(I4. 189(;.

""Fablow, W. (i., and Seymour. .\. 1'.. .V provisional lii»<t iiidi'.x of tJio fniif,'! of

tlie United States, 74, 1890.

110



DESCRIPTION OF PLATES.

Plate 1.

—

Front ixpircr. ( 'nuilicny simM, sliowiiii; iliflfereiit stagos in the proK-

ress of the disease. A.—Early stage. B.—Later stage, show ins tlnrk zones.

C.—Berry conijiletely destro.ved.

Plate II.—Fig. 1.—A cranberry !eaf. showing jiycnidia of Oiiiffiianlia vaccinii

thickly scattered over tlie under surface : a. a cranlterry blossom blasted by

Guigiianlia vavciiiii, showing pycnidia on calyx, corolla, and |>e(Iic»'l ; /). a

blasted fruit, showing i)yciiidia. Fig. 2.—A vertical section of a single |)yc-

nidium of Guiffiianliu nwciiiii front a cranberry leaf, showing i>ycnos|iores

in various stages of development. Fig. 3.—An immature pycnosjiore of

the same fungu.s, showing the partially formed appendage: «. the same,

showing a little later stage of development ; h and r. fully develoiHHl pyc-

nosiKires and appendages. Figs. 4. 5, G, 7, 8. and 0.—Various stages in the

germination and growth of pycnospores of Giiiijiianlid rurriiiii grown in

weak sugar solution : 4. ."i. U. and 7, seventy-two hours after sowing : S and !>,

eighty-six hours after sowing. Fig. 10.—A vertical section of a |H>rithe<-inni

of Guigiianlia ruccinii. showing asci. from a cranlierr.v leaf collected in Mew
Jersey. Fig. 11.—Three asci. with asi'osixires showing variations in length

of the stii)e and the arrangement of the siwres; a and l>. from peritlie»'i;i on

a leaf: r. from .a pure culture. Fig. 12.—A fresh, mature asi-os|K)re. show-

ing the usual condition, in which the protoplasm is very coarsely grainilar.

Fig. IS.—.\n old ascosiM)re from a ilricd sptH-inieii. having its contents honio-

geneous. Fig. 14.

—

a. \ jKirtion of tlie coarse bnjwn mycelium from the

interior of a scalded berry, from which a culture was made l)<H-eml)er -S,

jiroducing p.vcnidia ami ascogenous perithecia of Giiiiiiianlin raa-iiiii: h. a

portion of .vounger. lighter <-olori>d hyph:e from the same berry. Fig. 15.

—

Pcxtalnzzia riiirpini rarrinii : a. a i-onidium having an apical appendage with

three branches: (). a conidinm having an apical ai)pen<lage with four

branches; r. a germinating conidiuni : il. a germinating conidinm sending

out two germ tubes.

I'LATK III.—Fig. 1.— Vertical section through an acervulus of GUimrrrUa riifn-

iiiHculan» racfiiiii fn»m the under surface of a craiiberr.v leaf. Fig. 2.

—

Four i-onidia from the same, showing some of the variations in form and size.

Fig. ''.—.\ portion of an acervulus of Gluniiirllu rufninarulans rai-riiiii fr<)m

a pure culture on c-orn meal, showing the dark-colored setje which are occa-

sionally found: n and li. conidiophores ami <-onidia from another pure cul-

ture on corn meal. The coniiliophores aris«> from :\ dark stromalic la.ver

consisting of c'ells resembling appressoria. as shown in .'{, a. No large ai-er-

vuli. forming dense mn.sses, occurreil In this culture. Fig. 4.—.\pprcs.sorla

or chlamydos|M>ri«s from pulp of a craiiberr.v from Massachusetts destroyed

b.v Gluniirtlla rufinnariilaiiti laii-iiiii. Fig. ">.— Portion of mycelium from
corn-meal lultnre .\o. 7.'!i;. forty-two days old. Conidla and appressoria

found, (ifleenth day: m.'itured asci ap|H-arcd the twenty-third ilay—no light

spots seen In these. Where they appear they are probably due to the presence

of vacuoles or oil globules. Fig. C.—An nsoogenous peritbeclum of the snme
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fundus grown in :i puic nilliiic. I'ig 7.—Asci from the same; «. cvlindriciil

form, witli ovcrlappiiii; niiiseri.ite spores; b. shorter sul>elaviite form; r.

Msciis from ol<ler culture, showing shorter stipe. I'Mg. 8.—Fresh, mature

asoospores from tlie same. Fig. f).—Asci and fugaceous jKiraphyses from

culture of Olomeidla riifo»iaciilans vaccina. Fig. 10.—Portion of an

acervulus of Gloeonpuiiuiii miiiiin, from a pure culture from a diseased New
Jersey herry. Fig. 11.—t'onidia from the same. Fig. 12.—A portion of a

cranherry leaf, showing the slightly elevated epidermis and the protruding

neck of AnDitliorltj/ncIiiix vacciiiii. Fig. 1.3.—A single perithecium of the

s;ime fungns, taken from a pure culture on corn meal, showing portions of

the hyph.-e which form the thin, loose mycelial layer with which the perlthecia

are overgmwu in ai-titicial cultures. Fig. 14.—Asci and paraphyses from

the same piu-c culture; <i. a young aseus, in which the mature ascospores

are surrounded liy granular gelatinous matter; h. a slightly older stage: c,

a nearly mature ascus, in which the granular protoplasm is shrunken about

the spores and attached to the apex of the ascus. A portion of it remains

.-IS a thin gelatinous envelope aliout the spores after they are expelled from

the ascus. Fig. 15.—Two ascospores of the same. P'ig. 10.—A germinating

ascospore. hearing the peculiar appressorium. Fig. 17.—An appressorium

viewed from above. Fig. 18.—A grouii of appres.soria attached to the sur-

face of a cranberry leaf. Fig. 19.—A germinating apijressorium grown in a

jioured ])late. Fig. L'O.—A germinating appressorium from the midrib of a

leaf, showing su|ierficial branching hypha>. Fig. 121.—A section of a germi-

nating appressorium on a leaf: «. a germ tube which has entered the leaf

through a stoma. Fig. '22.—.\nother germinating appressorium ; «, the germ
tube entering the leaf through a stoma,

Pr.ATK IV.—Fig. 1.

—

Vcniiiria cimitxicta. Massachusetts specimens on the imdcr

surface of a leaf showing various aggregations of perlthecia. (Natural

size.) Fig. 2.—(Jroup of perlthecia magnified 24 diameters. Fig. 3.—Single

perithecium, showing sjiines distributed over the upper half. Fig. 4.—Two
asci, showing varial)ility in shape and length. Fig. 5.—A iierithecium of

the same fungus from a Wisconsin specimen, showing fewer spines ar-

ranged about the apex. Fig. (!.—Three asci from the same, showing varia-

tions in sh;ipe and arrangement of the .spores. Fig. 7.—A single ascospore

from the same. Fig. 8.—A perithecium of .Intlio.stdmclhi dc^^tiKcii.t from a

imre culture of the fungus. Fig. 0.—.Vn ascus from the same. Fig. 10.

—

Two asco.si)ores of the same. Fig. 11.—A germinating ascospore of .\iitlio-

xtttmrlUi ticstriioi.'!. Fig. 12.—Pycnidia of Strptnria loiif/i.'iixii-n on under sur-

face of a cranberry leaf. Fig. VS.—Section of a pycnldium of )irpti»i(i

longispura on a cranberry leaf. Fig. 14.—Three spores of Septoria loiit/i-

uponi from a cranberry leaf. Fig. 15.

—

Sijnchiitrium vaccina on pedicel,

bracts, and flower of a cranberry. (Natural size.) Fig. 1(!.

—

Si/nclii/triiini

vaccina. A single gall- enlarged. Fig. 17.

—

Hiinchylriiim vaccina. A sec-

tion through a gall showing the hypertrophied tissue and the sporocarp.

Fig. \H.—.\ruchni()tiix inicliii.'iprvniKs on a decayed and shriveled cranberry.

Fig. 19.

—

Av(icliia<>tii.'< tnicliiiypcniiiis on the side of a culture Hask. Fig.

20.—Ascogenous hyplw and asci of the same from a pure culture. Fig. 21.

—

A single ascus of the same from a pure culture. Fig. 22.—A single asco-

spore of the same. Fig. 23.

—

Sclcrotinia n.iiicocci Wor? Branching chain

of conidia. inverted ; n. n singl(> conidium. Fig. 24.

—

Vlailogporiiini oj-p-

cocci. Conidioiihores bearing conidia from a cranberry leaf ; a, a single

septate conidium from the same,

no
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T'l.ATK V.—Fis. 1.

—

Spharroiiciiiii ixmioniiii. A siniile iiycnidiiim froiii a pure
lultiire : u. tlireo spores, sliowiug variations in size anil shape. Kig. 2.

—

I'lagiorliahdux {ujicocci. Vertical sec-tion of a p.vcuidiimi on a cranberry
leaf. Fig. :i.—Plaiiioihiihiliix tui/cocci. sporopbores and spores; a. three

spores with basal appendages consisting of the greater part of the abstricted

spf)rophore. Fig. 4.

—

UeJiiiinthoxporiuiii iiiaeqiialis. showing fertile b.vplue

and the varietl arrangement of the conidia. Figs. 5, 0, and 7.

—

Uvlniiiitho-

sporiiiiii iiiiiciiKali.s. Conidia showing variation iu size, shape, and septa-

tion. Fig. S.

—

Hclmiiiilinsporiiiiii inaeqiialis. A strand of the niyc-eliiun.

Fig. 9.

—

Hcliiiiiitltii.'iiiDiuiiii iiKiriiiialix. Erect, branched, black, subiarbona-

ceous bodies produceil in old culture.s. Fig. 10.

—

I'lijillnxlicta iiiiticfiifiviiit.

from a culture. P.vcnidia ; «. four spores from the i)ycnidia. showing varia-

tions in size and shape. Fig. 11.—Ceiiiliospora (f) hiiiata on a cranberry

leaf, showing a vertical median section of a pycuidium. Fig. 12.

—

Ceutlio-

spora (.') hiiiatu. Sjwrogenous hyphu' and sporophores as seen when
crushe<l out : a. three spores showing variations in size and sha|>e. Fig.

13.

—

Leptotlii/riiiiii pumi (.*). An earl.v stage in the formation of the
" speck." The remains of a spore from which it seemed to have arisen are

still present. Fig. 14.

—

Leptothyrium poiiii (f). Au older condition. Fig.

15.-

—

Leptothprium poiui (.'). A vertical section from a cranberry, showing
the structure of the interior. Xo signs of spore proiluction. Fig. Id, n. h.

c.—Leptftthyriiim poiiii {f). SiKires found associattnl with Leptothyrium

ponii on the surface of the fruit; «. a germinating .<:pore of an unknown
fungus from which some s|jecks at least appearetl to arise. Fig. 17.

—

Sporo-

netna oj-ycocci. Four pycnidia on a cranberry leaf. Fig. 18.

—

Uponincma
oxycocci. Vertical section from a cranberry leaf. Fig. 19.

—

Sporoiiemn

oxycocTi. Two sporophores with nearly mature spores. Fig. 20.

—

Sporo-

neniii oxycocci. X single spore. Fig. 21.

—

Rhahiioxpora oxycncci. Section

of a pycnidiuni on a c'ranberry leaf. Fig. 22.

—

Iflialxlospora o.rycocci. Sec-

tion of a pycnidiuni from a leaf, showing the inner wall separate<l from the

outer and collapsed. Fig. 2:{.

—

lihabdospora oxycocci. Branched sporo-

phores with yomig spores. Fig. 24.

—

liliabdoxpora oxycocci. -Vnother view

of branched siwrophores and young six)res: «. two spores, showing |>sendi>-

septa. Fig. 2."i.

—

Sporoiicma piilviiiutuin. Two p.vcnidia on a cranberr.v leaf.

Fig. 2(>.

—

.Sporoiicma piilvinutiim. \ vertical se<-tion of a pycnidiuni. Fig.

27.

—

Sporoiicma pulrxuutitm. Sporophores and young spores. Fig. 28.

—

Kporoncma piilriiiatiiin. Three spores showing variations in size and shai)0.

Fig. 29.

—

Leptothyrium oxycocci. Four iiycnidia on cranberry leaf, showing

irregtilar shapes. The one in the foreground has broken away alK>ul its

base. Fig. 30.

—

Leptothyrium oxycocci. Section of a pycnidiiHii. showing its

dimidiate character. Fig. :>1.

—

Leptothyrium oxycocci. rorlion of the wall

of the pycnidiuni, showing the parallel arrangement of the I'ells. Fig. 32.

—

Leptothyrium oxycoci-i. Sporoiihores and sjRires. Fig. XA.—Leplolliyriiiiii

oxycocci. Four spores, showing the variations in size and shape.

I'l.ATK VI.—('ranberri<>s destroyed by blast and sc'ild. From m pboiograpb.

( Natural size.)

I'l.ATK VII.—Cranberry K.xolmsirlii. .\ and It.

—

I'.xiiliaxiiliiim niccinii. C and

D,

—

ICxobditiilium oxycocci.
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