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zMexican Taper- ^Making Wants*

PAPERMAKING among the tribes of middle America is as old as the

civilization of these early peoples. More than a thousand years be-

League of Mayapan (80O-1200 A.D.) the Mayas had produced a

making from a craft into an industry. Villages in Central Mexico, par-

ticularly in Morelos, were given over to the manufacture of paper, called



of economic synthesis. Trade was extended ; so were the levies of tribute.

There was an incessant demand for paper, for it was needed to keep track

tribute paid by them. Made into rolls thirty feet in length, paper was also

used by the Aztecs as bv the scribes of ancient Thoth. to record the accre-

tions of conquests. Paper look on too, as among the Chinese, a religious

paper was required, and we 'cannot be surprised to find that in the Codex
Mendoza. one of the most famed of the tribute charts of Moctezuma II,

," wrote Francisco Hernandez in 1570, "from a tree they call the

It tl

1570 and 1575*. Hernandez was deeply concerned with die botany of

the Aztecs and the use to which they put each plant within their ken that

Tepoztlan, a little village in Morelos, was one of the papermaking vil-

; paper they cut the larger branches from the tree, soften them
. . and on the following day it [the fiber] is thoroughly beaten

ie beater. It is thus rendered pliable. After this it is next cut



which he had already said "had le

Paul Standley, the eminent authc

had no difficulty in identifying Hernandez



## fr.





natl) ; am.

Aztecs. It had been known as early as 1890 that certain' Otomh
Indian villages of San Gregorio and Xalapa, in Hidalgo, made pap.

arly h



i Cruz, close to the border of the State of

icient ways, the Indians there are immersed in

rming—in a little valley of 1,800 feet altitude.

go. The bark is peeled from the trees, rolled in a

in ashes so as to help break down the fiber. After

make it hard), the strips are beaten on a long board until the fibers are

felted together to form a homogeneous piece of paper. The sheets ap-

proximate 50 x 22 centimeters, and the paper is used for the purposes of

black magic. Pieces are cut into little doll-like figures and sold in packages

of eight.

tions as papermakers.

Tepoztlan 350 years ago



Called huitzmamaxalli, it has been identified as Acacia cormgera. The
paper made from the bark of this acacia is, as might be expected, coarse,

itself has not changed through the centuries in this Aztec village, the single

kept secret. However, here again we find the use of Ficus padifolia under

the name of xalamatl limon (Otomi: uuxi-coni) and of another

Otomis likewise use the fibers of the mulberry-tree, called in' Spanish
"

• ' pread throughout Mexico and their use

Mexico, these linguistics have been preserved.

It is worthy of remark that throughout the tropical and semi-tropical

world, wherever man has fashioned paper or made bark-cloth, whether this

black magic, some member of the Moraceae has been the selected' plant





see the importance of ethnobotany. By the means of these investigations

(in which the sciences were brought together) we have been able to explain

a great cultural puzzle: Who were the papermakers? How did they make

Winter J^ectures at the Qarden

New York Botanical Garden, and one, Mrs. Mortimer J. Fox, who has

not appeared on a Saturday program. Mrs. Fox's lecture on herb garden-

Herb Conference. The three new speakers are Mrs. R. A. Wetzel of

Mt. Vernon, an amateur photographer of rare ability ; Mr. Rodney Wilcox

and Mr. George S. Haight. who will accompany the new natural-color

motion picture of Westchester County's parks and parkways. Dr. E. E.

Naylor, a new member of the Botanical Garden's staff, will give the same

he appeared on the program as a visiting botanist. The complete schedule

of lectures follows.



elastic substance exists in nearly all parts of the plant. If a piece of the bark,

fruit are the only parts of the plant free of this material.

The yield is about 3% of the dry bark weight and slightly over 2% of

the. dry leaf weight. Reports from the Royal Botanic Gardens at Kew in

1921 stated that the quality of the rubber contained was excellent but that

unless the trees themselves were to be sacrificed. It has been said that the

the annual crop of leaves might in the end prove to be the most practical





plants as Hevea or Manihot. In these truelatex-bearmg. plants- the system

The thin-walled cells bearing the solid 'rubber in. eucommia.do not branch

or unite, nor are they present in the embryo. They originate from

parenchyma of the vascular system and elongate rapidly a

of tl nely

these groups of rod-like ' cells are very conspicuous as they follow the

branching veins. The rubber is also present throughout the leaf in small

dormant period, for seeds gathered here at the Garden germinated within

three to five days after they were removed from the dry fruit and placed

the seedlings grow well on a variety of average-quality soils. A group of

Kew seedlings reached a height of 15 feet after 10 years. The tree may

resulted in the extraction of only 0.038% of alkaloids. In the mountain-

ous regions of central and western China the tree is cultivated in small

plantations and the bark is sent to large cities for local use or for export.

Taxonomically, this tree occupies a somewhat isolated position. It is



Cold Kills greenhouse Plants

cAfter Fire Which ^Damages

Propagating House

FIRE which broke out in the heating plant of

around 4 a.m. on December 17 destroyed the

estimated to be around $50,000 for the reconstructio





ing on of specimens to be used for display in Range 1. also for part of the

the greenhouse formerly known as Range 2 and from the old propagating

house, both on the east side of the grounds, had been moved into this

of New York, and was acquired by the Garden in" 1940 as part of the

1 so far as possible.

xmt 4,000 plants from the Garden's large collection of orcl



saved, also 40 or 50 plants of licijoma socotrana. The primula, a

flowered sterile hybrid, is believed to be the only stock in this

e for display

were collected from all of them for record. Houses which could be kept

greenhouse with a minimum use of critical materials, and it is hoped that
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Fiber ^Plants of the Worth (American (Aborigines

The Story of What the Prehistoric Indian Employed
For Textiles, Ropes, Fish Nets and Lines,

Bags, Burden Straps, and Sandals

By A. C. Whitford

•L had taught himself the art of weaving. Besides making cloth of the

native cotton which grew in Mexico and elsewhere, and which was appar-

ently one of the earliest articles of trade, he manufactured fine textiles

found that the aboriginal :Indians of North America utilized at least 55

differe icies of plants for their fibers. Thousands

mrtft
rattsmlanship are now

itry. They ha

here the India'^HBtt^L'ZnTs.'St

fibers

with 1.vingc,r dried speamens of plants.



Generally, the Indians of a particular region used only the plants that

of every kind of plant, from grasses to trees, that bore any sort of fiber.

In no case observed has there been found a mixture of animal with

vegetable fibers in a cord or a rope, although in feather and fur cloths

the core of the material was often some vegetable fiber made into a cord

around which or into which the animal materials were fastened. This is

especially noticeable in the attractive feather blankets of the West and

the fur materials found in Spiro Mound of Texas.

classes : structural fibers and bast fibers, depending upon their place in the

fibrovascular bundles of the leaves or stems, and they occur almost ex-

families. Bast fibers, which exist in the dicotyledons and the Gym-

Structural Fibers

The structural fibers are usually too coarse and stiff for finer work

so strong that they have been abundantly 'used. The palmetto, Sabal

acquired it as an article of trade. In an Iroquois burden strap in the

American Museum of Natural History, the stiff, strong cords are made

used in the construction of all classes of materials from ropes to baskets.

Spanish moss from the trees, stripped 'off the small bract-like leaves, and

shown in the Museum of the American Indian, Heye Foundation, in

Of all the North American plants containing structural fibers that were

ever found, in all section and by all peoples.



in bags, both twined ai

occurrence in materials has not been noted is wr
within a reasonable trading distance.

Except for Yucca glauca and Yucca baccata, t



western Arizona. It is safe to conclude that none of the species of Yucca

or the closely related Nolina or Dasylirion was overlooked in the search for



describe these exceptional fabrics in detail. These peoples made some of

paucity of material is realized, is one of the world's textile wonders.

Eryngium yuccaefolium, one of the few parallel-veined dicotyledons found

in the United States. It was much used and evidently highly prized in the

To date there have been found some 25 species of plants from which

Milkweed, especially Asclepias syriaca,

fabrics, also wampum belts and burden s



The Cave Dwellers of Arkansas used the upland milkweed, or butterfly-

weed, Asclepias tuberosa, and the Ohio Mound Builders made cloth from

used, sometimes for making rope ** as well as fine cords and threads. In

These are found in all cultures and in all localities' yet examined, their

or by simply leaving it out to weather.

Nettles, throughout their distribution, provided fibers for textiles. In the



were much prized for fine work. In the Western States these species

Lyallii. The finest fabrics made by the primitive peoples of this continent

bane, or Apocynaceae, which contains the Indian hemp, Apocynum can-

been given credit for being the chief bast fibers used by the aborigines,

they were, as a matter of fact, used less than either the milkweeds or the

fibers were used for the manufacture of the delicate cords'andVrings of

The utilization of shrubs as a source of bast fibers seems to have been



ems were boiled with ashes to break them down into their finer fibers.

i the Museum of the American Indian, Heve Foundation, there are

veral pieces of sagebrush rope and cord from caves in Idaho, while in

e United States National Museum there are sandals and bag cords made

iansburiana, especially by the natives of the region around the Wupatki

e harshness of the bast. In 'the same museum is a single specimen of



occasionally broken down into finer material.

("bass-" from "bast"), or linden, Tilia amcricana. This linden bast was
utilized for all classes of objects from coarse rope to fine cloth, sometimes

fine spun yarn. The waxes and gums have all been removed and the fibers

laid parallel as though having been combed. In Massachusetts in the Pea-

made from this material. Encountered 52 times in the objects examined from



In one example of the" materials taken from Winchester Cave in Arizona

by Mr. W. S. Fulton, one of the spruces, Picea Parrycma, was found woven

One other fiber plant remains to be mentioned and that is cotton, which

either a native Gossypium or a species brought up from Mexico. The

In fact, wherever it was available either through culture or trade, it was

i for textih

materials. In addition to the 25 structural fibers used, there were some thirty-

less than SS species of plants known to have been utilized 'by these primitive



The Story of Wild Rice

This quotation in a Longfellow-like meter is from the material publishec

"The Wild Rice Gatherers of the Upper Lakes" by Albert Ernest Jenks

countless lakes and ponds from the Atlantic to the Rocky Mountains

and from the Great Lakes to the Gulf of Mexico. The Menominee In

and for <

e Objib-

words "Wild Rice River."

toward them and tie it in a crook shape with string made of the inner

bark of basswood. They do this to prevent the birds from eating it and

of the grain, knocking the seeds into the canoe. After one side of the

canoe is filled the laborers exchange implements and harvester becomes



cA Qreenhouse cMushroom
By F. J. Seav

DURING the month of September, 1942

room growing in large clumps on a p

-, 1942, the writer observed a mush-

of the Main Conservatories of the New York Botanical Garden, a new

growth appearing every few days for several weeks. It was at once

recognized as a Lepiota, the genus which includes the beautiful parasol

mushroom. The identity of the species, however, was somewhat in ques-

tion. After consultation with other mycologists it was determined as

Lepiota americana, a strictly American species, described by Dr. C. H.

delicate brown scales, which are characteristic of the genus. The gill:

creamy white and the spores
~"

'
"

become reddish so that the fungus appears to sweat drops of blood.

On drying the cap turns from white to rosy red.

Most of the species of this genus are edible, with one outstanding

exception—Lepiota Morgani, also described by Peck. This mushroom has





£New Sources of Vitamin £

Europe, efforts have been made there to locate new kinds of food to provide

News of the resultant discoveries by Russian and British scientists de-

Rosa mgosa. will provide at least as much vitamin C as a four-ounce glass

Tn Russia it was found by two scientists, Bukin arid Zubkova, that two

England. They derived as much as 4750 milligrams* of vitamin C for

pulp. It was found, however.' that the region in which the roses grew
greatly aitected their vitamin content. In the south, for example, the

latitude.

It was the work of these Russians, published in 1937, that inspired Drs.

M. Tyke and R. Melville in England to study the vitamin content of roses

they did "find the roses native to Scotia

superior to those in the :

ajorily of the Rus



The roses tested in England are listed b

s (?A cups) of pulp a,

These jams have not been analyzed for vitamin C. They probably hav

lost much of it during the sieving and stirring processes. The marmalad



hellbark hickory, had about 50o"milligrams per 100 grams
;
and C.

the pignut, produced almost as much. Even Carya alba, the

nuts prepared by the methods of more than two hundred years

Rose hips could be substituted for the black currants in the jam or us<

n place of all or part of the walnuts in the marmalade. It is believed th

family. In other recipes, the cloves that are often "used, also the exposu



Parsley is a better source of vitamin C than most of our other vegetables.

In 1935 several investigators found that it contained 150 to 250 milligrams

of parsley. Chopping the dry plant with a sharp knife caused about 20

much like a light-colored te



destroys or soaks out much of it (hence the desirability of using the water

in which vegetables are boiled), and grating also destroys the vitamin by

exposing the injured cells to the air. Dr. Pyke set up an experiment last

shredder.f one cut with a sharp steel knife,' and the fourth analyzed im-

mediately to see how much "C" was present. The grated cabbage lost 35

percent, the shredded 10 percent, and the knife-cut none of its vitamin

was grated or shredded with the shredder and continued to lose it for the

full three hours. The part cut with a sharp knife lost almost no vitamin C.

The method of preparation is almost as important as the choice of foods
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The Victory gardens of 1942 and '43

A Report and Prospectus of the Den

Maintained at the New York Bt

THIS is the story of one small Victory Garden, a Victory Garden that

was planted at the New York Botanical Garden in 1942 to demon-
strate what could be accomplished on a small plot of ground. This garden

attracted much favorable attention from visitors, and numerous requests

Records were kept throughout the season of most of the significant fac-

less than 25 hours per month from May to September inclusive. The double-

digging of the ground which was done the previous November occupied

two men for 32 hours each. All the work was done with hand implements—
a spade, fork, rake, garden line, trowel, dibber, draw hoe, scuffle hoe,

Because the garden was small and because hand tools were employed

were planted as closely together as the growth of the various crops would

permit. At maturity the plants in adjacent rows touched each other. No
extra space had to be left to accommodate mechanical or horse-drawn

& Walter Company' of 132-138 Church Street, New York, N. Y.'

The produce from the garden was given to Fordham Hospital.

The publication of this report is made possible by a special appropriation

received from the Advisory Council of the New York Botanical Garden.



shrubbery, the whole enclosed by a low picket fence upon which rambler

roses were trained. It thus duplicated in its essentials the conditions pre-

sented by many home gardens. The surface was level and unshaded by

38 ft. but as shrubs and a rose arch occupied one end of this area, the

space available for the V-Garden was 47 by 38 ft.

Because our garden was well within the boundary fence of the New
York Botanical Garden we did not suffer from theft or vandalism. These

may, however, be real anxieties to the person whose V-Garden is in an

suitable protection.

The Layout .

The design of a vegetable garden should not be elaborate; rather it

path systems and involved planting arrangements add greatly to the work

of maintenance and often result in a reduction in the amount of the crops

halves. The rows ran at right angles to this path. (While it is generally

north and south, because the light then falls on both sides of the rows

water supply is necessary. True, the 1942 season was unusual in that the

rainfall was so evenly distributed that artificial watering was seldom

V-Garden was laid out and a single faucet, to which a hose and sprinkler

could be coupled, was available.

The Planting Plan

Without a planting plan a garden is a haphazard undertaking. There

season, of not providing for proper groupings, successions, and rotations,

and consequently of having too much produce during part of the season and

The plan used in our 1942 V-Garden was developed during the winter.

By spring, we knew exactly where each crop was to go and had this

marked clearly on paper. It was not the perfect plan (few first-year plans
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The Soil

The soil was of reasonable depth ; it consisted of about a foot

topsoil overlying a cold, stiff, gray clay. Natural drainage was
tory (it is quite useless to attempt to grow vegetables in a wa



new portions. This was done in our V-Garden. In Novemb<

area was double-dug. That is to say, the soil was loosened ai

by the addition of manure and compost to a depth of 24 inches

Double-Digging

The procedure for double-,

garden, a trench (or ditch) w;

in width and 1 foot in depth. The soil

ing 2|/2
t the

to a depth of 10 or 12 inches. Large stones that were

e removed. Next the strip of soil adjacent to the trench,

FOR THE VEGETABLE G



ms repeated until the end of the garden was reached, when the

i from the first trench was used to fill in the last. Care was taken

at the surface was left level but rough so that the full benefit of

s and winds and snows of winter could act upon the newly turned

tking level of the

nid-March.

ticularly if they are clayey. If in doubt a soil test is advisable). The 1

65 lbs. of a complete fertilizer (5-10-5), half of this being mixed with

soil a week or so before planting and the other used later as side dressi



In 1942 our first opportunity to plant came just after the 20th of

sets. The next opportunity for seed sowing outdoors came on March 27

and 28 when we sowed onion seeds, beets, carrots, turnips, kohlrabi,

spinach and radishes. This was followed by a sowing of lettuce on April 7.

March 20 was the sowing date selected for most of the seeds that were

of beginners to sow such "plants too early. This is to be avoided. The
person with a small garden and without adequate facilities for raising

plants indoors is well advised to purchase ready grown, plants from a

checks to their growth and were carefully hardened off before being set in

the V-Garden.

plants of leeks and kale, were raised by sowing seeds quite thickly in short

drills in the nursery bed near the herb section of the V-Garden. Drills a

foot or two long provided ample quantities of these plants for our needs.



THE CROPS











thoroughly stirred with a Dutch scuffle hoe to a depth

This operation destroyed developing weeds, admitted ail

fertilizer was scattered thinly between the rows two or three inches from

the plants themselves at a time when the soil was reasonably moist; it was



water. The resulting liquid was diluted to hall

Other tasks that needed attention through tt

of tomatoes and the harvesting of produce—th

Diseases and Pestt

The beans were attacked by Mexican bean beetles. Rotenone dust checked
these. The onions suffered slightly from the attacks of thrips and were
sprayed with soap suds to which Blackleaf 40 was added at the rate of

thrips on the tomatoes. Rotenone dust was only partly effective in check-
ing the corn borer and we lost several ears as a result of its depredations.
Wilt affected the cucumbers (this could possibly have been prevented by

cabbage and broccoli ; these were controlled by hand picking.



CHART OF 1942 V-GARDEN PLAN





June 8 July

CHART OF 1943 V-GARDEN PLAN



THE PLAN FOR THE 1943 DEMONSTRATION
VICTORY GARDEN
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"(Do's" (And "<Don't's" For Tour

Victory Vegetable Qarden

In the Region of New York City

The Location

Preparing The Ground





Spring J^ectures at the garden

hemisphere, opens

i. Charles Schneider of the staff of Frit

The complete schedule of lectures for the spring months is given hi
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CATALOG OF
HARDY TREES AND SHRUBS

2,889 kinds of hardy woody plants in cultivat:

Garden at the close of 1942. An invaluable guide i

to the Garden, and a helpful reference book f,

size, 127 pages, with a folded map and 20 Must
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gardening In The Qity

Illustrated With Photographs By F. W. Raetz

Harriet K. Morse

jgY the costly process of trial a

Begin to wane. For without painstak-

New Yorker might grow, the Cit

findings to a small selected group o

least—to pass the test of enduranc . The list which is published here is

with radishes. They grow easily and swiftly (though b



had of any grocer)." Another scrawled across her sheet: "Certain things

The biggest city success, according to the poll, was good old Ailanthus,

the tree of heaven. But where will this not grow? In sun or shade it thrives

in anybody's back yard, and everyone knows it well. The pistillate plant is

odor when in flower. Among shrubs, highest score fell to privet. Clipped

The best annuals for sun were found to be "French" marigolds, petunias

and morning glories. In the shade few annuals if any will do well, though

and does not require continuous sun.

:, notably Japanese holly a

Success with plains everywhere, especially in the city, depends, we mus

then- influence. Insects and diseases must be controlled, and systemati







The city garden is at its best in spring. The trees are not yet in full leaf

and much color may be expected from flowering bulbs. Yet with few ex-

ceptions, bulbs will do well the first season only. They should be discarded

rectangular yards of the city. The usual pattern has of late years been

to maintain, give way to flagging, brick, or gravel, and the sunny areas are

reserved for planting purposes. Raised beds with brick facings are often

garden!

whisked away when faded, their places filled by fresh color notes.

pool. Ferns and ivies placed nearby like the moisture, while goldfish add

create an illusion of distance.

There are many beautiful community gardens wherein neighbors have
agreed to remove their wooden fences. The combined areas are treated as

everywhere. Clothes lines high over head are strung with fluttering sheets

and billowing garments—a lively sight in the dazzling sunshine. And these

One sometimes sees spindly corn growing on fire escapes. There also

liscarded gift plants

In East Harlem there is a row of houses set back from the street with



protect them from the passer-by. Morning glories festoon the old brick

—even exceeding Bailey's maximum dimensions

!

yards below. But dust, fumes and soot are less of a problem on high.

Excessive wind may be counteracted by various means. A windbreak of

plate glass if properly installed is an excellent solution to the draughty
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•ayer, and this is well to remember, particularly as they flourish

city conditions. Small-leaved plants are especially good where

ited. Dwarf Japanese hollies and dwarf yews are excellent

spring come from the florist's potted plants, such as pansies, hyacinths,



in. The single pink or white .blossoms of Vinca rosea

the glossy foliage of this upright plant. With plenty of

(Madder—cAncient and {Medieval

By William F. Leggett*

1 and the parent Indo-European tongue—there was no root word to

express color as a comprehensive term. The ancestor of our word (also

conceal, or hide; and this expresses man's original use of color.

in an effort to deploy

their enemies. The color idea undoubtedly c

ner. Then, very much later in the prehistory



bare walls ; Greeks used it for the same purpose in various parts

and homes. None of these ancient peoples ever thought or

northern nations who were familiar with color, and despite th

Egyptians of the early

V

".f temples'

The First Dyes Came From Plants

confined to red, blue, yellow, green and black, v

geographically isolated people rely on similar supplies. The
not know about mineral dyes, but later they learned about s

purple from a shellfish and scarlet first from an insect founc

from the bark of alder (Alnus species), or just plain charcoal—like wood

ash
;
green from a mixture of thistle and woad—probably the first instance



decade of the 19th century.

Symbolic Power of Dyes to the A

strength, for we know that at very early times the discovery of a new use
of dyes for the coloring of dress fabrics had its origin in the contact of

ladder plants, of which there are about 35 species, belong to the family

)iaceae. They are of sturdy growth, varying in height from three to ten

ted at both ends, 2 to 3 inches long

mddle. The upper side of the leaf i

i not been much cultivated for

and jointed—but weak—stem,



yellow petals. The fru

The bulk of the dye pigment is contained in the red

itself as far as possible into the soil. Although Europe:an medieval madde

roots and often took measures to keep them as smai:

ise the size of thes

I as possible, yet, i:

the Near East, it was often a custom to train madd<:r plants on woodei

of dyestuff material in the roots. European madder use

to check this Levantine custom, as it also increased 1

stimulate the volum

rs vainly endeavorei

at last introduced scientific madder cultivation into Europe, and wer

finally able to supply a rapidly diminishing local ;market for orients

lowish-red pith, and is covered with black bark or ri

all fibers, has a yel

roots; but in Europe, each plant was left in the soil i^ontytwen™
6

After each root has been dug up it is thoroughly washe
allowed to dry, either naturally in the sun or artificially ir

considerably later to the Greeks and Romans,
data concerning the early history of this plant have been handed down
us, yet cloth, very plainly madder-dyed, has been found on Egyptian mi
mies in tombs of a pre-dynastic era. Ancient Hebrew laws permitted

culture of madder solely for household consumption, but strictly j



Some Notes From Early Scholars

Herodotus tells us that, in his day, "Rubia was used to brighten the

cloaks of Libyan women." If critical comparison is made of what is

ERYT.HR0DANUM, it will appear that he referred to madder, for he tells

red, serve for dyeing cloth." He also related that this plant "was cultivated

trees, or in fields prepared for olive trees." Dioscorides not only knew

once a'medical officer who accompanied the Roman army on many of its

campaigns. Other early Roman manuscripts mention that this plant had a

name given to it by the Romans which; as Marcellus Virgil observes,

"meant the same thing as rubia sativa, and in Etruria is called lappa

minor, for like that burr, it adheres to other bodies." Because of its dyeing

color the Romans also called this plant cinnaearis.

Aristotle, mentioned ereuthodanon, and Pliny and' Dioscorides, some

200 years later, said that this plant in the Roman mother tongue was called

rubia, and that "its red roots are used to dye wool and leather red." Pliny

the Elder, the author of "Naturalis Historia," tells of madder cultivation

reference by that competent botanical historian, Dioscorides, relates that

How Alexander Won With Camouflage

Great purchased for "the use of his invading army in 330 B.C. may have

trees, and not from madder—although both forms of red dye were known
to him and to his Persian adversaries. It was this red dye representing

probably the first important use of camouflage i

d

e Greek forces adva

i pretty



making an attack on what looked to them to be a helplessly wounded

Madder Cultivation Moves Eastward

With the collapse of the Roman Empire in the 5th century A.D., all

record of European madder (except for isolated- instances) ceases for

several centuries, for that catastrophe temporarily shut off the flow of

madder—and of course other products—from the East to Europe. During
the following long period of unrest, even local cultivation of madder
declined ; so much so, in fact, that the dye trade of the world shifted back

commerce that, for a long period, Bagdad was the most important center

of world dye trade. For the first time in its long history in the Orient,

"Topsy-like" development. This was because eastern dyestuff dealers

realized that they had not been called upon to replace a more scientifically

cultured plant no longer available to European cloth merchants, and,

strange to relate, they broke free from normal lethargy and became so

a land which for centuries had practised a certain degree of madder plant

years of the 7th century, when it is recorded that madder "brought from

the East" was cultivated at St. Denis, near Paris, which shows that at least

R. tinctorum and R. peregrina, and for the next thousand years these

Charlemagne decreed that madder plants be cultivated "in these estates"—

which may have been his rather extensive empire. Undoubtedly it was

growing madder in fields left fallow, because of a knowledge—startlingly

modern—of the benefits which follow rotation of crops. In France, this

torical annals of Europe —especially in Italy where a revived dye industry

grew rapidly because of a demand made upon it by cloth makers of

demand 'for color dyes were returning Crusaders who had seen and often

purchased rich and beautiful oriental fabrics. During the Middle Ages,

brilliant red dye was, next to purple, the most favored dyestuff, for that



As early as 900 A.D., h;

the East, the Moors revh

developed a satisfactory <

nadder oritur

hundred years prior to this time, but the meager available records indicate

velers Tell Tales—And European Dye Trade Develops

of the 1

gely Ven
It of the I

e 11th tc e 14th rought t

s for dyestuffs. Of tl

fabrics originated in Asia—and Far Eastern Asia at that. There was

Europe;

8 find a ; of s 1 hundr

cally to dye

before

cotton fabrics

f did s

The discovery of an all-water route to India in 1498 by Vasco da Gama

n a large scale, involving additional sources for dyestuffs, soon became

ossible, for the new sea route from the Orient to the west coast of Europe

educed costs (which formerly had been almost prohibitive because of the

nd also ensured the arrival of goods on fairly predictable scheduled

lates. Soon after the da Gama discovery, Spanish forces in conquered

ised for centuries as a red dye. While cochineal has no place in a story

he Orient and Spanish ships bringing dyes from America meant that the

enter of the'dye trade, so far as Europe was concerned, had moved from



dad to Spain and Portugal, for all important dyes that could not be

{To be continued)
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Priorities <And Test ^Prevention

A Survey Of The Situation In Chemicals And Equipment

As It Affects The Home Gardener

By B. O. Dodge

(Adapted from the address given on Members' Day at the Garden April 7)

are being made. How large will be 'the crops that are harvested from

but they will increase the diseases and pests to be fought. Weeds play tl

role of "Typhoid Mary" in the garden. They harbor insects and they a



al! now include under 'good culture the protection of their crops with

orchards is looked upon as a pretty poor specimen of a neighbor, as well

as a nuisance or even a danger in the community. Good culture of potatoes

culture. Last year there was reported a loss of about fifty per cent of the
'

e blight. Some of the fan

Grow Disease-Resistant Varieties; Use Disease-Free Seed

particular varieties to disease and insect pests. This is a phase to becon

informed about during the year. Varieties of tomatoes resistant to tl

tomato plants, for example, that are already infected with mosaic. As far

as possible one should purchase garden seeds that are certified as free of



beetles should be killed. They are laying yellow eggs in clusters on the

lower sides of the leaves, and these eggs should be crushed. After the main

crop of beans has been gathered the vines should be destroyed by burying

them deeply or by burning them to prevent the larvae, through lack of

What the Gardener May Expect

a regular schedule of spraying or dusting for each vegetable or fruit to

that certain diseases and certain pests must be expected, ' so that a reason-

able defense may be provided.

victory gardens healthy. Much of the information given below has beei

Agricultural Insecticide and Fungicide Association. We are indebted b

tatth are discussed on pages 104 to 107.)



CHEMICALS FOR FUNGICIDES

INSECTICIDE MATERIALS





SOME NEWLY DEVELOPED COMPOUNDS

OTHER PRODUCTS



Circulars and bulletins on the control of insects and diseases and other

A practically complete file of such publications, as well as other pamphlets,

w York il Garden.

NEWS REA CHES AFRIC A ...

And a Lette r Comes o the Garden

MANY were t

IV1 the New Y
he expressions of sympathy for th e loss which
ork Bot nical Garden suffered last December

e No. 2 and

grown there for ispTy.

8

BuTnone fom^f"?
h. Addressed

to Dr. William J Robbin
tly^knownit the Garden.

"'^arecentl

tliEpiHrV™*Sfg- T as "the

^AfrL^leas
11€rH ':i'r!if^ISfSrlrz

vhich appeared in The >{««;

as one of the valua ble plants which was saved.



cMadder—cAncient <And {Medieval

"THE impression that, except for isolated instances, general culture of

tury, is correct only in so far as that it was not until then that cultivation

to this, Europe had been quite self-sufficient in producing red, blue, purple,

yellow and black dye material.

High Standards of Culture in Holland

madder plants had been published in Holland and they reveal the high

standards which that sturdy country endeavored to attain, although

politically still under the heel of a conqueror. For the next 300 years the

Dutch were the most advanced madder growers in the world. Possibly

soil of the many deltas, which contributed to make Holland ideally si

for the cultivation of madder.

However, no practical student of economics will overlook the fact

porter of both wool and silk. Thus it may be inferred that it was not

solclv because of unsatisfactory quality of Asiatic dyestuffs that led to the

local culture of madder. The thrifty Dutch may have had one eye on

to their many cloth factories. Dutch farmers, too, undoubtedly applauded

for home folks instead of for oriental strangers." Likewise, cloth merchants,

actually dangerous shipments by a combination of caravan and sea routes

To promote wide_ madder growing by farmers of the country, their
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farmers soon became specialists in madder culture, and with canny fore-

*as being of too uncertain heredity, and renewed their fields entirely with

agricultural traditions of centuries." The parent plant from which each

shoot was taken must be exactly two years old, and following planting, the

shoots were "carefully watered in a manner which has become an art with

limit for growth, as it was feared that older pla'nts, having longer roots,

might penetrate too far into the soil, and, reaching underground sea level,

might cause a local flood, if not a more serious inundation.

After Dutch culturists had cleared a field of madder plants, it was not

again planted with madder until ten full years had elapsed. In the light

of what had formerly been common European practice, this cultural

technique may appear rather involved, if not entirely unnecessary, espe-

from France, Italy and even from the Orient had, for many centuries,

sufficed Dutch cloth fabricators. However, the diligence expressed by the

Dutch in madder culture paid large dividends, for, during the 16th and
17th centuries, and even later, no European country could successfully

European cloth fabricator recognized it as the sure basis for the fast and
brilliant red color, so popular at that time. Holland kept its valuable market

Although not until the beginning of the 18th century did France become
a serious competitor of Holland in madder sales to the rest of Europe,

yet at this time it was the only country that offered any substantial check

to the long-held madder market position of the Dutch. The genesis of this

large sums of French exchange being sent out of the country, not only to

Holland, but also to Italy and the Near East.

In 1666, Jean Baptiste Colbert, famous Comptroller-General of

Finances under King Louis XIV, recognized the importance of native
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madder culture, and therefore attempted to introduce this plant in the dis-

tricts surrounding the former Papal town of Avignon, but his efforts. were

not successful. Equally unsuccessful were other efforts to improve a

species of madder which grew wild in Normany. The answer to this latter

those two species of madder which European dyers used almost exclusively^

were products of over a thousand years of more or less intensive culture

to meet exacting dyeing conditions. Therefore they could comfortably

compete with another species which had been the object of mere hasty and

expedient research for but a few years and under political pressure. This

y by plan :t thes.

ever, fully equaled their Dutch brethren in irrigation engineering, and

even went beyond the latter in some techniques, for, after but one year of

were harvested. In the madder growing districts of Normandy, the French,

as was also the custom of the Dutch in Holland, dried the roots artificially,

but the more favorable climate of France permitted open air drying. When

this process consumed from three to six days, yet the roots were seldom

an ordinary baker's oven after a baked batch of bread had been removed

but while the oven still retained most of its heat.

In 1729 Frantzen brought madder seeds to Alsace, but the industry did

not become important there until about 1772. The Alsatians practised a

esults of Frei



not until 1815 were any efforts made to revive it. Even then, it

:ially recovered its former vigor. In an effort to succor a once

but both the emotional French and the more phlegmatic English expressed

a certain patriotism bv demanding this brilliant red color in many forms of

.fabric both for the person and for the home, and to this degree were the

efforts of both madder-reviving kings successful.

The Dye-Plant in England

When compared with Holland—and even with France—the cultivation

English cloth

cloth dyers purchased what supplies they required from local farmers who
raised madder mainly to sell to herb dealers and local physicians, for

may have had historical basis, England preferred green or brown as a

color relief in dress, and did not call for red to the extent that it was used

r used in Englar, DUgh Nor



Some Scientific Discoveries

ved a tinge of red. His host quickly re-

assured the doctor concerning the purity of the meat, explaining that the

cloth, thus sterilizing the water, but also coloring it with harmless red

surgeon, who performed many secret experiments, then made known his

findings in a paper read before the Royal Society. The result was that

while dye from the roots would color them, as the surgeon had already

ance justified the centuries-old practice of feeding madder tops to cattle

that madder roughage had a tendency to impart a reddish hue to milk and a

yellowish hue to butter, but neither of these tinted dairy products had

ever had any deleterious effects upon the ultimate human consumer.

French chemist of the 16th century was the first scientist on record to

make these observations. It may be because of him that Dr. Belchier's

learn the secret of a mordant dye which made Turkey red the most bril-

that those French investigators finally arrived at the conclusion that the

calcium content in the bones of cattle and birds—they had experimented

with turkeys and pigeons—determined the deepness of the red tinge. As

scientists, it .nay not be unreasonable to suppose that it was also known

long ago in England and France have been amplified by extensive modern
research in the use of color substances for therapeutical purposes. It is



Customs Outside of Europe

for, unlike the peasant growers of Europe who introduced scientific cul-

tivation, because they could ill afford to permit their land to bear but one crop

for such an extended time, the Arabs depended entirely upon age for size of

root, and, facing less economic pressure, could afford to adjourn to their

Madder grown in the Orient had one favorable characteristic which can-

the growers always prepared the

covering, or skin, i reparatic

d could be brought out on calico or wool cloth. We also find traces of

uch easier to handle both in transit and use, for after the 13th century

ear East was accepted, if used at all, only in 'root form. This was be-

An interesting angle appears in the fact that for many decades during
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juality of the powdered dyestuff offered for sale, for only actual

ild then develop that point. Thus he was entirely dependent upon

e knew about the integrity of the seller. Be it recorded with pride

e majority of European madder growers were reputable, and did

ions which had been put into effect in 1537 by Charles V were faith-

A Variety of Colors

printers and Turkey-red dyers. The former favored it because of its

what was still more important, all of these colors were fast to both 'light

a decade had entirely retired in favor of the synthetic "alizarin," for the

latter was one-fourth as costly and more effective.

still credit this plant with some of the virtues ascribed to it by the ancients.





11*+*

ttAf

III

'



Notices and Reviews of Recent (Rooks





Of the Rain and the Wind

.ospheric plants j lhe Rorkie ,

w Jersey Peat And Its Vsei



Note on Rubber



The Chemical Point of V

Orchid Growers' Guide





asTountfess photographs" in°htadt and Notes, NeWS, and Con





THE NEW YORK BOTANICAL GARDEN

Officers

Joseph R. Swan, President

Ex-Officio Managers

THE STAFF



PUBLICATIONS OF THE NEW YORK BOTANICAL GARDEN
Books, Booklets, and Special Numbers of the Journal

,',.
.'

'l.Vn ',., ,.'

'
' '!'

,"„'l I,,,,,"
',','| ,,,'„!' l" m' "V "

F/ora o/ (Ae /V«„ , 111
969 pages and 601 lu, „ I P, 15 50 postpaid.

'Flora of Bermuda III l„'r"
'

58? pages with 49

""'I HarVy'c." "Creutet



JOURNAL
OF

The New York Botanical Garden

JUNE rECTo
SE

N
CT

Two

19 4 3 Pages 12? - 148



JOURNAL OF THE NEW YORK BOTANICAL GARDEN

oi=?iiS
™
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J^uffa Sponges, cA ZNew Qrop

For The (Americas

By Edmund W. Sin,ton and Robertt Block

Depart*taUt,f Botany, Yale Vniversity

TT? HIS war is teaching us a grea

1 which were almost unknown

in modern civilization has become
may do wonders, but the minute 1

are the factories where most of

l?rSH;nporl

i the

nic botany. Man;

i
nCe

Sy°ntheticch

cells of growini

y plants

^plants

ill pro-

To many people it has come as

come entirely dependent upon ot

; a shock to fiind tl

rly s

world

Ur

for

U

s

n

ome
has be-

rubber, quinine, and Manila hemp, for example, used in the United States

come from plants grown in those parts of the Orient which are now in

Japanese hands, and our supply is therefore cut off. Everyone has heard

of these important plant products and of the efforts being made to find

gourds, the fibrous skeleton of whose cucumber-like fruit gives us a

they have heretofore been imported in large quantities from Japan. Sur-

prisingly enough, these gourds are of great importance to the Navy, for
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may be spelled in almost any way one wishes. Luffa is the technical spelli

of the generic name. The Navy calls it "loofa," others often "loofah," a

vou sometimes see it spelled "loopha" or "lufa." Actually it is better knm

cept a!

rely b e Unil

it they are like this, but as it matures the strands become hard and

>dy. When the fruit is ripe the outer wall may readily be removed,

since the soft tissue around the strands has mostly disappeared, only

net each seed is held in a pocket. The tip of the fruit comes off as a

11 lid or operculum at maturity, and the seeds gradually loosen and may
shaken out through the hole thus left, like dice out of a shaker. The



LUFFA GOURDS GROWN AT YALE UNIVERSITY



advantage of the fibrous skeleton to the plant seems to be that it provides

for a gradual liberation of the seeds over a long period of time as the

seeds in one violent burst, but is probably as effective.

a woven fabric. This has a large internal surface and therefore will hold

a good deal of water though not as much as a true sponge. It is well

names—and particularly for 'objects like forks which may be thrust into the

net to clean narrow spaces which are otherwise hard to reach. The
toughness of their strands makes these "dish-cloths" very resistant to wear.

They can be used even for mild scourings and are especially adapted to

popular in England for a long time and are said to produce a fine glow on

the skin, but for our less rigorous bathing habits here they seem a bit harsh.

The compact, closed network of the luffa also gives it a resiliency which

makes it useful for many other purposes such as shock absorbers, table

mats, slipper soles, and packing material for fragile objects, as well as for

matting, baskets, sandals', and toys. The young fruits, before' their fibers

have hardened, are often eaten in the Orient* much as squashes are here.

believed by the Japanese to have medicinal value in respiratory complaints



through a filter consisting of several layers of closely packed h
These have the fortunate ability to hold on their surfaces the

al has yet been found vi

as come almost entirely from Japan. The climate and soil conditions are

iavorable there, labor is cheap, and intensive cultivation is possible. The

actively endeavoring to st

i stakes or trellises so that

nsplanted to the field, where the fruits ripen in September or October,

e soil should be moderately rich and well cultivated. No extensive study

:ms to have been made of fungous diseases or insect pests, though doubt-

past summer and had little trouble. Neither



culture and during 1942 extensive plantings were tried there, in so:

cases with good results. In Japan, yields of 24,000 gourds per acre j

Some growers recommend the removal of all the early female flowers,

these are said to produce smaller fruits. Our experience did not bear (

this conclusion, however. We tried a number of growth substances, es]

pollination and obtained excellent fruits entirely free from seeds. 1

' iough involving s(

the removal of seed;

The preparation of sponges for mar
left to ripen and dry on the vines, the

leaving the sponge. The common pra

lg pro
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better prices, hydrogen pi

Before marketing, the seeds must be removed, the sponges are no

graded and packed in bales for shipment. The latest naval specificatioi

call for sponges at least eight inches long and two inches wide, free fro

ach 18 or 20 inches; in length.

; outer shell is not :

: difficult to r

"Xm'he*EEof sponges, fc

s tissues and i



•aces of this species which we grew, the sponges were much less well

leveloped.

There is very great diversity in the size, shape, and texture of luffas,

ind the commercial product is far from standardized. Evidently much

work needs to be done in breeding them for uniformity and superior

raits. The technique for this involves little difficulty. Controlled pollina-

:ion is very easy, as with most cucurbits, since staminate and pistillate

lowers are separate. In the late afternoon it is possible to determine which

lower buds will open the next morning, for the tips of these begin to turn

Df pistillate flowers. The latter should then be bagged for a day or two or

until the stigma dries. We have obtained fertile seed readily in crosses

Detween many varieties of Luffa cylindrica. Self-pollination can also be

self-pollination in all races grown by us last summer which appear promis-



J^uffas in a ZNew Jersey Qarden

A LTHOUGH the commercial culture of sponge gourds ha

to great size outdoors in the region of 'New York.
In the garden of Mrs. Josef Dolechek in Rahway, N. J., luffas

ing up to 26 inches in length were produced last year. One of th

of these fruits was presented to the New York Botanical Garden
Since then the dried fruit and the sponge shown in the illustrat

been received and placed in the Garden's museum.

"I have been raising the plant sponge since 1917," Mrs. Dolechek wrote
to Dr. Robbins. "It grows for me every year larger and larger."

When Dr. Robbins told her that men from the New York Botanical

luffas, she responded that she hoped "the people from the Haiti Islands

From a single 40-foot row of luffa vines, Mrs. Dolechek harvested 140
ripe sponges on Oct. 20 last year, about half of them as large as the 26-

inch specimen that was sent to the Botanical Garden. In telling how she



"To peel them is easier, though steeping them is good. After they are

peeled the seeds have to be shaken out, and then the sponge has to be

washed and rubbed out from the soapy substance inside. Then I hang it

long, it rots away or gets a dirty-looking color. When washed it has a nice

white color and will keep fresh for years."

Mrs. Dolechek reports that she starts her luffa seeds in a hotbed, using

chicken manure, some time in April. The plants are set out after May 15

and spaced about 30 inches apart. Chicken wire is used as a support for

Jguffas <As They <Are Used <%y The Qhinese

By Willard M. Porterfield, Jr.

AMONG the unusual fruits that can be found in the shops of New
York are some of the melons and other cucurbits sold in Chinatown

of particular in

as a table vegetable.

leaves o'f the plant are rounded in outline and only slightly lobed.

The other gourd of this genus, Luffa cylindrica, called sze-kwa, is more

cylindrical form as the sing-kwa, but it is smooth, having ten dark longi-



; instead of ribs. While it normally reaches one to two feet in

must be cultivated. The <

dye for cloth.

According to Chinese lore " the seeds are planted in the second moon

In Japan the young fruits of the sze-kwa are sliced and dried for
future use as a vegetable. When mature the pulp disappears and the

like the mesh of a sponge. In fact it is sold more often in the shops as
a sponge for washing and drying than for food, hence the name "dish-

The analysis of the fruits of the two species is given below. 5

Further analysis shows that the fru:it of Luffa acutangula ccmtains an
amorphous bitter pr

s from vS"iM^obtafne!Shtfthffc
as a purgatrve. Luffa





In the kernel ash of the first plant there is present 24.94 percent of

P2 5 and in the second, 38.54 percent. The seed oil itself, similarly in

both species, contains 67.5-70.0 percent of palmitic acid and 30-32.5

second contains saponin and abundant mucous. The pressed cakes of

sing-kwa (L. acutangula) are bitter and have a toxic reaction.

Wilson ' stated that the fiber is also esteemed as a medicine. The ripe

fruit of Luffa cylindrica burned and pulverized has a number of medicinal

The fruits of Luffa cylindrica have shown by feeding tests that in vitamin

B they are low
;

9 also by the dye method 10 they proved to contain only 122

international units of vitamin C. The latter was corroborated in 1938 by
the work of Chu and Read,11 who gave the fruit a dye titration value

of 0.0626.

According to Forbes and Hemsley 12 the native country of the luffas

is uncertain since they are both found throughout the tropical regions of

Asia and Africa as cultivated plants. Bretschneider,13 though he includes



as saying that it is a native of Tataria and China, n

it in a wild state. The same may be said of L. cylindrical in spite of the

fact that it is included in Bretschneider's list of northern Chinese plants

Egypt.15 However, it is stated in Chinese literature that Luffa cylindrica

was unknown before the T'ang dynasty (600 A.D.) . While this might imply

that the plant was first introduced at that time, it might also mean that its

use was only discovered then and that thenceforth, as its fame spread, the

farmers learned how to bring it in from the wild and cultivate it.

The luffas are grown not only in China but in the Dutch East Indies16

or petola. Here not only the fruits of the former but the tops of the stems,

the young leaves, the flower buds and the flowers are used in various dishes.

One use of the sponge-like skeleton is interesting. When the aren, coco

being sliced and cooked with coconut milk and other ingredients. Although

these fruits may suit the Asiatic palate, they are not, according to Dr. L. H.

Bailey and others, likely to become popular as food in the United States

(Drying ^Plants in Three (Dimensions

WHETHER v.

sties, for the finished products can be used as a basis for the study of

flowers, ferns, weeds, mushrooms, harmful or poisonous plants, such

igweed and poison ivy, garden flowers, herbs, or any other selected



of small, colorful flowers to ornament the tops of boxes has been success-

fully tried as a form of occupational therapy. The boxes may be filled with

a pot-p

Experimentation in all these forms and uses of dried plan

carried on for a number of years by Mrs. Frances R. Williams of Win-
chester, Mass., a member of the New York Botanical Garden.

flowers and some of her garden flowers, Mrs. Williams began experiment-

ing about four years ago with drying flowers in various powders to retain

their natural shape. Some of her specimens have been sent to the New

Men
specim

have felt that they are ghostly things. Perhaps a few of them are, when
compared with freshly picked flowers, but on the whole they are remark-

plant collector makes, they are things of beauty.

Mrs. Williams looks upon the work as a fascinating game, yet more

perpetuation of the form and color of a specimen of plant life. She is

eager to have reports from others who may be attempting her methods or

leaf so that it will keep its original shape and color. This is done by cover-

Here is the method Mrs. Williams uses:
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(An Era In ^Papermaking

pAPERMAKING had its origin in China as early as A. D. 105, in the

ince of Hunan, the Chinese

years"!/ was" not untif abou°t A. %. 'llTth t these adept celestial paper-

to Korea, and then into the

o travel to Europe, for it was
rgthin sheets of paper from

ge-old trade route through

Samarkand, in A. D. 751, and on to Baghda
Morocco, where the Moham-

. Paper's short journey from
duration, requiring little more

In Cambridge, at the Massachusetts Institute f Technology, Dard Hunter has

type, thTprintina 'Sfd"L^bindSg^He"
1

?Tte °autLVofn1ore

th

tLn
eS

sS
,

te

n

en "books



for the following five or six centuries. It was not until 1765 that Dr.

Jacob Christian Schaffer embarked on his important experiments in the

quest of unused plant fibers suitable for the making of paper. Previous

to the work of Dr. Schaffer there had been, of course, the worthy sug-

limited research of Franz Ernst Hrikkmann (1697-1753), Albert Seba

(1665-1736), Jean fitienne Guettard (1715-1786) and John Strange

(1 732-1799), 2 but it remained for Dr. Schaffer to undertake the actual

fabrication of usable paper by using the fibers of dozens of different plants

never before employed for this purpose.

Not only were the experiments of Dr. Jacob Christian Schaffer in the

work of his predecessors, but, what is more significant, he has laid before

us the definite results of his experiments in the form of numerous examples

Dr. Schaffer was born in Querfurt, near Merseburg in Saxony, in 1718,

but his family early moved to Regensburg, or Ratisbon, the capital of the

Bavarian province of Oberpfalz, about one hundred and fifty miles south

of his birthplace. Schaffer studied for the ministry and became a well

known clergyman in Regensburg, but apparently he derived his greatest

pleasure outside the church, as he devoted most of his time to the study

of science and natural history. His work on the fungi of Bavaria is still

regarded as a standard authority. Schaffer's interest in the flora of

Bavaria directed his attention to the possibility of new materials for



pioneer in the use of many vegetable fibers for

It was not Schaffer's desire, as he explains, to n
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Most of the expe

:rials milk of lime was used. With some oi

3 the doctor used a stiff lime paste and suff

n it for various lengths of time, and he notec

the various sets are not always identical. The compilation is more often

Dr. Schaffer issued his work. The six volumes are designated on the title-

pages as volumes one, two, one, two, three, and four. The first volume of

this valuable work was completed January 30, 1765, and the book con-

3, 1765, there are twenty-eight pages of text and one plate. The specimens

The third volume (in order of their 'appearance),' dated November 3,

1765, has thirty-two text pages, and the specimens include papers made
from asbestos, cattail (Typha latifolia) and burdock stalks {Arctium

January 1, 1766, with twenty-four pages of text and eleven samples,

including papers made from seed, mallow (Abutilon Theophrasti) , St.

John's-wort, and Indian corn husks. The fifth volume is dated April 15,

sixth and last is dated 1771. Th(

of paper made from genista

shingles, reeds; and bean, hoi



"It is generally known that the paper which, according to all evidence,

has been used in Europe since the twelfth century is made of rags. and

plpeTcTfdbo^rd^etcVthe wanT is"even teener. " ^ °
Wrappmg

"Few objections can be reasonably raised against the statements of these

scholars—and the more certain it is that besides hemp and lint there are

comprehend why these ideas have not been used for" the benefit of the

more satisfactory way pursued. This regrettable neglect induced me three

of our 'town, chance led me to a place where one side of the field, from
abundance of pappus of the poplar, and the other from 'wool-blade,' looked

pappus as well as the wool-blade, then talked the matter over with the





and wool-blade and gave it to tr

ie experiments, from beginning to end, in my own house."

ichaffer decided to become his own papermaker he employed

mples of paper shown in the six volumes. "And I started

iper," concludes the story of the ingenious Schaffer, "from

and I was urged to conti

in the use of potatoes for papermaking and it was found that sheets of

paper could be fabricated from both the skins and the insides of this tuber.

of potatoes he could not that year (1767) procure enough of these vege-

tables for his work. In fact, potatoes were so little known in his country

at that time that Schaffer felt he needed to explain their use and wrote the

are known as earth-apples. Thesi

vegetable for the kitchen, particularly where there is a scarcity of bread.

Poor people in many places not only eat these earth-apples, but the

appetite is satisfied by them as well as by bread."
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of eight years.

Schaffer not or



Dr. Schaffer was the first scientist to fabricate woven cloth and lace from

macerated vegetable fibers. His work in this field was also of a prophetic

Dr. Jacob Christian Schaffer died in 1790 with little realization of the



importance of his pioneer experiments. It may be safely stated that the

greater part of the gigantic paper industry of modern times and the vast

Tomato Leaves Curled?

"Don't Worry," Is Advice
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Sunshine and the Food Value of (Plants

By Mary Elizabeth Raid

V. S. Public Health Service

National Institute of Health

WHEN the housewife goes to market to buy greens for her family she

assumes that spinach is spinach regardless of variety, age, condi-

tions of growth, and time of harvesting. She takes for granted that a

pound of spinach or chard obtainable on one day is equal in quality to a

pound on any other day, regardless of time and weather conditions. In

Actually these assumptions do not agree with the facts. Definite dif-

noticeable in the leaves, may be found also in plants of different ages.

To increase our knowledge of one of the vitamins, namely vitamin C,

studies were made to determine the effect of age, conditions for growth,

might depend upon how old the plants were when the vegetables were

picked, on the age of the vegetables themselves, on the time of day when

they were picked, and on whether the weather had been prevailingly cloudy

vitamin C. Seedlings sprouted in light contained, after seven days, more

neighborhood of Washington, D. C, contained twice as much vitamin C

it might be expected that the differences at the two seasons would be

even greater. However, recent tests with tomatoes conducted at the U. S.

Department of Agriculture's Regional Laboratory at Ithaca, New York,

similar to those which had been found with other types of plants at

Washington, D. C.

Fruit from the shaded side of a tree has been shown by other workers

to have a lower vitamin C content than that from the sunny side, and even



in individual fruits the sunny side has been found to have more than th

shaded side. The changes in the amount of vitamin C in a plant unde
varying conditions of sunlight as compared to shade are noticed first i

is 20 p< of the

e types of plants

Appreciable losses at night occur only when
'

' " "
'

to allow growth to take place. Similar losses ot the vitamin may oc

is lost much more quickly than it is made. These facts suggest that vitai

C is used by the plant in the process of growth. Just what it does with

of the roots and stems and in the development of the young leaves.

refore
;

cloudy days, and if the plant is growing rapidly, there

ditions have been recognized for a long time. Then comes a bright, sun-

course of the day. Some types of plants may, under these conditions, have

more than 25 percent more vitamin C by late afternoon than at break of

as related to time-of-day turned up ir

In sections of Italy where silkworrr

e of plants

Thes
: found by experience that leaves gathered at the end of the day tend

ies of mulberry leaves have revealed why this is true. During the day,

ons in mulberry leaves. Moreover, the protein of young mulberry

i found to be superior in quality, quantity

ility to t!
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for information on the subject of nutrition but actually little is known
of the influence of "time-of-day" for collection of food plants or even of

have been observed in a number of types of plants exposed to sun as

Just as in mulberry leaves, a greater amount of starches and sugars is

these different conditions on the amounts of any of the vitamins. It re-

mains to be seen whether the amounts of the other vitamins in fruits and

differences occur they won't be so great as those of vitamin C, unless

the vitamin in question, like vitamin C, is also used up in the life processes

of the plant.

When the time comes to harvest fruits and vegetables, particularly

vegetables of the leafy type, due consideration should be given to varia-

Dudy d

g of vegetables

:, after generally c

after a spell of cle

es, especially those of leafy ti

lose vitamin C on standi™

permit, vegetables from the home garden should be freshly picked each day.

Particularly now, because of the war emergency, all available methods

for the procurement of high vitamin values in foods should be utilized

to the fullest extent practicable. The dehydration of foods, which has

recently been greatly expanded because of economy of transit both by

rail and water routes, involves considerable loss in vitamin content, par-

ticularly vitamin C. It is well known, too, that some loss of vitamins usually

occurs in the cooking and canning of foods. Rather extensive destruction

of vitamins may take place also during the shipment, storage and marketing

of fresh foods, some of which could and undoubtedly will be lessened by

improvement in methods of treatment. It is probably inevitable, however,

even under the best of conditions, tfiat comparatively large losses of

vitamins will continue to occur in the handling, storage and cooking, or

processing of foodstuffs. Therefore, in order to ensure each individual

an adequate daily quota of these essential substances it becomes important

that everything possible be done to provide both the processor and the

housewife with foods having high original vitamin values.
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Qreator of <Puffed Cereals--cAnd

(Benefactor of Science

The Life Story of Alexander P Anderson,

The New York Botanical Garden

By Carol H. Woodward

ON a shelf in the Members' Room at the New York Botanical Garden,

possible for Dr. Anderson to endow the New York Botanical Garden

with a fund of $10,000 for research and fellowships, and to promise an

additional $15,000, of which $2,500 was paid in January, 1942.

Dr. Anderson died at the age of 80 on May 7, 1943, while spending

the season in Florida.



while he was studying at the University of Munich, hearing lectur

the Mever theory of starch by Dr. K. Goebel. After receiving a I

of Philosophy degree from Munich in 1897, he returned to America
the hope of finding a position that would enable him to pursue h

until 1901 when he was offered a post at Columbia University ii

Department of Botany, with the privilege of using the laboratory ;

New York Botanical Garden. Dr. M. A. Howe, who was then an Ass

sealed test-tubes of hea

through college was both wealthy and f;

a November 22, 1862, of Swedisl

more years he taught in a country scl

a day back and forth (a total of 5,0

up and down another 5,000, he estim;

After the death of his parents he
making his way by carrying papers, :

so successfully that, with the help of

year, where he received his Ph. D.

H™'
te



at the Missouri Botanical Garden, then in January 1897 he

Carolina to teach botany at Clemson College, which had b

only a few years previously. Except for the year 1899, i

to do, on the Meyer starch granule theory, which he had heard so much
about in Munich. So the offer to become Curator of the Herbarium at

Columbia University was an open door to his ambitions and dreams, for

it also meant that he could do research at the New York Botanical Garden.

A footnote to the Thornton story indicate

young scientist in New York. It says in

Gardens, Dr. N. L. Britton, and the director c

MacDougal, displayed much interest in And
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In the annual reports of both these men published in the Bulletin of the

New York Botanical Garden in. 1902, reference is made to Dr. Anderson's

He was also, evidently, dipping into plant pathology, for, according to

the Bulletin for 1901 (p. 265), he had been doing research on a disease

In addition, two notes' in the Journal for January 1902 speak of him as

Farewell to the University

The fact that he felt he had found an answer to the question on starch

that had been uppermost in his mind since his days in Munich spurred the

staff would

co-operate with investigations in the several subdivisions of plant

pathology, adding: "The position formerly held by Dr. Anderson in

Columbia University is now filled by Dr. Tracy Hazen, who will par-

ticipate in directing investigations on the morphology and taxonomy of

the algae."

It was not until September, however, that the notice of his resignation

appeared, saying: "Dr. Alex. P. Anderson has resigned his position of

rchy grs is, etc., recently discovered by Dr.

e Garden. Dr. Anderson. is fitting up



ALEXANDER PIERCE ANDERSON



The First Published Report

A brief article appeared over Dr. Anderson's name in the Garden's

Journal for May 1902, explaining the work he had been doing. Under the

title "A New Method of Treating Cereal Grains and Starchy Products,"



"Food Shot From Guns"

i remember the World's Fair in St. Louis in 1904 c

"food shot from guns," and the bags of puffed rice tli

ments being, however, finally carried on by other investigators, Fifty

15,000 experiments' he performed over a period of 35 years.

From 1917 on, his work was carried out in his own private laboratory,

•mplishments worked

nion. When he decided in 1928 to p

She-



through an agreement made with the Garden in 1936. Dr. Anderson also

endowed scholarships at Minnesota and at Clemson, besides establishing

a children's home, with 400 acres of ground, including farm buildings and

life membership by the American Society of Plant Physiologists. He was

also a Fellow of the A.A.A.S. and member of the Minnesota Academv
of Science; Minnesota Society of Geologists; Minnesota Horticultural

Society; Minnesota Historical Society; Goodhue County (Minn.) His-

torical Society; and a Founder and Life Member of the Highlands, N. C,

as bus
3

in his laboratory

page°c»- two'
a*

Ii time. The book

t expla

Jmanfofwhich

sJetTi!^Halau
11

durilgrttirtter

fore the book was finished. It is dedica

the valley," with the added note, "She \



cMugwort—cA ZNew Invader to Eradicate

By E. E. Naylor



This plant grows to a height of about 4 feet and produces small yellow

crushed. At a casual glance the plant resembles the common ragweed or

mis. In the axil of each of these leaves is a dormant bud so small

it can scarcely be seen without a hand lens. The growing tip of the

ation of these buds. The roots are numerous and grow out at any

hin 5 to 10 days. These shoots originate from the dormant b

ich occur at about 1-inch intervals. Experimental cuttings only ]/A

g have produced healthy plants within a week. Any piece of

ransfer of soil and leafmold from a spot where the plant has recently

llants are extremely vigorous. In several places here at the Garden they

lave invaded the lawn, where they endure frequent clippings of the mower.



digging out every part of the branching rhizome. Pulling the plants by

:ns doubtful if

ropagation, mugwort

tionaUy near





Reforestation: Timber-Qrowing

Or J^and (Conservation?

REFORESTATION—the planting of extend
its fifth decade as a major activity of gov

trees. Of these, 63 million were planted on State or other public lands

The past seven years have witnessed a sharp decline in the New York
program, more particularly in that phase of it which is related to the

labor was drawn; and the present war. On the other hand, the demand
among private landowners for planting stock from the State nurseries

has been maintained approximately on the level with former years. Over-

shadowed for a decade by the so-called "Enlarged Reforestation Program"
for planting State-owned lands—to which the State was committed by
the Reforestation Amendment of 1931—the individual tree planter has

once more assumed a dominant role.

bulletins: "Why Plant Trees?"
Few public projects have been more readily taken for granted yet less

clearly understood, than reforestation. As a concept derived principally

from the experience of central and northern Europe, it meant the per-

As such, 'it was brought to America, and the initial attempts at reforesta-



citizens who were becoming conservation-minded.

Forty years of trial-and-error, in New York and elsewhere, have not

more complex than was first anticipated. Questions which arose as to

the adaptability of species to site, disease control, cultural measures—all

these combined to increase the difficulties of the foresters assigned to doing

the job. Plantations were for the most part widely scattered, more on

softwood r

:r of secondary benefits from reforestation

11 the minds of many observers have justified

:e, the young conifer stand has no superior,

protection of his livestock and orchards. Where there is a sea

: or spruce 'furnish admirable shelter for various kind's of i

s appreciated by the lavman, but perhaps most fundamental o

humus-building capacity of the forest plantation. To realize

have only to note

Michaux wrote in the following vein : "The faculty which I 'have ascribed

have already seen their barren grounds acquire a tenfold value. After

lich in ti

I into rich arable land."

s have in this
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in themselves, as' permanent fixtures on the land, than as potential tree

crops. Two local examples may be cited from the hundreds of such in

land that separates the Mohawk from Schoharie Valley ; the other near

reaches 'of the Salmon River. In the one case we have a windbreak, planted

of the snow which formerly accumulated around the farm buildings, block-*

arly i,

, it was good to stop in here for a

awed out in front of the kitchen stove.

; influence of the spruces, the change

triking. The air was almost still, the

inked against the windbreak, about 200 feet back from the

I really do. For fifteen years or more the

plantation has furnis

four 'or five dollars and a day or two of labor. The trees will probably

before the prevailinj

below. When the v,



become fully

sand particles

le rest of the story. By 1940 the top of the hil! had

lized ; the farmer's good wife no longer had to brush

problem is disappearing entirely.'

'
" n fro -

'



(Photo by Floyd Ec\t

ing work of the Danish Heath Society. This last has 'been described in

Jacob A. Riis. In "Hero Tales of the Far North"* he tells how the "ghost

nature, such as the forestation of the Nebraska Sand Hills, and the

shelterbelt plantings on the Great Plains. Regarding the advantages of

the latter, one author says : "I believe all these points could probably be

brought under the one head of Inability; and this, in turn, makes for

dramatically a phase of reforestation that is apt to be overlooked in the

been "successful." To emphasize this matter of what I shall again refer



o as "land-conservation"—that is, conserving the soil and the human
ctivities related to it—does not mean that we can wholly disregard the

is Christmas trees, which are already being harvested in quantities from

of what is to be gained, as well as of the difficulties and limitations in-

volved. Objectives should be clarified so that both public officials and

to do. If a large public investment in reforestation projects is to be made

vestigation to determine how far the previous efforts have been justified,

the extensive operations of this sort carried on by Great Britain and in

the British Commonwealth in the southern hemisphere—South Africa,

Australia and New Zealand—affected as they may have been by war

And always, it should

:, no reforestation pi

again overnight; for it tal
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The £ast Cruise of the "Cheng-Ho"

By Otto Deg

W vine and fig tree (a coconut and papaya) on my little strip of coral

beach on rural Oahu, I spied a telegram in the stack of mail which my

signed ann archbold. Six weeks later—in November' 1940—my Filipino

the palatial "Cheng-Ho" in Suva Harbor, Fiji.

The "Cheng-Ho," a junk-yacht, was built in Hong Kong by Chinese

during the 15th century. This original vessel, according to a descriptive

tablet in the temple of Tien Fei, Patron Goddess of Mariners, just outside

Nanking, was one of a fleet of 500 junks owned by the Admiral Cheng-Ho.

These early vessels made five or more voyages as far as Persia, and from-

Suez they brought the first giraffe ever seen in China.

Our boat was about 100 feet long, with a 39-foot beam and 12-foot



irds surrounded by clouds and waves were p;

r Cheng-Ho's name stood for Unity and Hai

:ssed the quarters of the captain and Chinese ere

sntly explored the wilds of

by Dr. and Mrs. David Fairchild, Mrs. Archbold had returned to her hon

.ink in charge of a

white man formerly ii

had told them glowing

"Cheng-Ho" would b,

from the Philippines to Suva

sence. The captain,

igned on in the Philippines

a short, proud, pompous

vessel in the Philippines,



of calling out the Fiji police; and before Mrs. Archbold could arrive in

Suva from Washington, I lived through one mutiny and my assistant

white skin.

Though with Mrs. Archbold's arrival the treatment of the crew greatly

Fiji Islands until Christmas, the day the disillusioned crew had expected

to be in New York Harbor, I heard that they planned on leaving the ship

at the next American port of call. With the voyage jeopardized by labor

to be found in the islands, I asked Mrs. Archbold to permit me to limit

"members of the expedition in absentia from the 'Cheng-Ho'," left the

to talk over our various adventures. She' had had further disagreeable ex-

to give the "Cheng-Ho" to the United States Navy. After the war, the
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"the ropes" of one of the oldest type ships in the world. Mrs. Archbold

was pleased to hear I had collected about 2,100 numbers of Fijian plants,

most of them represented by 15 to 30 duplicates. These, after study by

Dr. A. C. Smith of the Arnold Arboretum and other specialists, are being

distributed to leading educational institutions by Dr. E. D. Merrill,

Administrator of Botanical Collections and Director of the Arnold

Arboretum, Harvard University ; and by Dr. W. J. Robbins, Director of

the New York Botanical Garden. Both institutions kindly granted funds

to aid in the extended land explorations.

ms, however, come from the wrong dir<

tion and are called hurricanes. Instead of the southwest slopes of t

are dry. The windward 'sides, cooled by cloud-bearing trades, are mo
in both archipelagos. The moist jungles of Fiji, however, differ frc

licuously evident in his

magnificent head of hair. Today there are 100,000; a splendid, clean,

less arbitrary disposal of his chief. Passing through a gradual process of

as free as a man of any other race. With this gift of freedom, members
of this race have won for themselves enviable standing in their community.

permission ! He is no longer a slave, to be sure, but he is still, in this

fortunate result that the pathetic natives are restive and dissatisfied. The
islands are quaintly, often distressingly, 100 years behind the times, but,

under stress of war, should struggle to catch up with Hawaii and other
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The "Cheng-Ho" Dec. 23, 1940, with all of us aboard, sailed far up

near shore, toward the head of the bay, I spied the rusting galvanized roof

Valethi, and there arranged to rent the house and surrounding plantation.

The weekly rental of £ 1 ($3.70) included not only the house but also

occasionally laid by his many chickens, tapioca or cassava (Manihot escu-

i. Everywhere were makeshifts, patches, and articles that would have

n discarded in homes nearer centers of civilization but that here had

some member of the owner's family and the date of her de

the year was 1927. What is time in the South Seas? The :

t but adequate. The shelves

were filled with books by Shakespeare, Dicke

ng as the long-dead authors

itoes bearing filaria causing

ssport and money. "Modern

also furnished us with a modest supply of oi

Bathing in the bay was almost impossible becaiuse of the man-eating sharks

Dod. A few years before, I

lie he was standing barefoot,

net in hand,' in shallow water in front of the house.
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As a coconut sprouts, the foot or haustorium (actually the second

cotyledon of a monocot) enlarges by the absorption of all endosperm, finally

and tastes not unlike some fragrant, light cake. It is delicious but the

Fijians maintain that eating too many may cause a slight digestive dis-

ingly harmful. The copra plantations were fast reverting to a jungle of

struggling, never-bearing coconut seedlings and thorny wild lemon trees

"Cheng-Ho" onto the dory tied alongside. First they stowed away bundles

of newspapers, blotters and kerosene lanterns. Then they lowered my

of lanterns and a large collection of blotters between which I was still

drying plants recently collected on Ovalau and on Makondronga, one of

the leper islands. As the sailor untied the sling holding the metal drier,

vulgarly nicknamed my "bathtub," the overloaded dory just teetered a bit

and then suddenly turned turtle. The sailor, fortunately, bobbed to the
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sank to the bottom of the ocean. Grappling in 200 feet of water was of

no avail. I was botanically bankrupt. I was rescued from my plight by
the generosity of young John Swingle, colleague and official photographer
of the "Cheng-Ho," by the gift of his small supply of blotters, given to

him by his father with the admonition that he collect Citrus species. This

equipment I supplemented by the purchase of Coleman lanterns and paper

at the little town of Valethi. I likewise cabled to Suva for excess supplies

I had stored at the Department of Agriculture through the kindness of

its Director, Dr. H. W. Jack.

The entire personnel of the "Cheng-Ho" celebrated Christmas tc

killed, cleaned, and then roasted some suckling pigs on a spit over a

gladly accepted the intestines which he carefully turned inside 01

in Oceania. A nettle which Dr. A. C. Smith had named Elatostema insulare

inches wide. They belonged to the almost pantropic giant bean or, accord-



ing to. the natives, thimbi (Entada phaseoloides)

,

, a remarkable plant with

the to:ps of the highest trees. Whenever we were thirsty and the palatable

coconuts were not at hand, one of the Fijia:

th one deft stroke he cut

of the vine and quickly

i piece of vine held over-

head, a small stream of almost

tastelf:ss, frothy, water-clear sap gushed forth to quench our thirst. Had.



Besides collecting several hundred kinds of miscellaneous plants which

Wiliami rowed to the post office as soon as dry for mailing to Dr. Albert

specimens worth special mention. In the forest we collected a 10-foot

ginger {Alpinia Parksii), called lotholotho by the Fijians. Its corolla is

thus far only from Vanua Levu and Viti Levu.. A second interesting

monocotyledonous plant was the banana-relative Heliconia Bihai,

. It is

, New Cal<

imperal

minutes several globules of latex popped into each mouth and each boy

proudly and merrily masticated Fiji chewing gum. Noticing no il

Later I was to collect this





nity of Ngaloa, Island of Viti Levu, where it was

y used its sap. They put the younger branches in the

Df scorching the bark of A. vitiensis my informant, however, merely

-nentioned scraping it. This genus should be studied for its possible eco-

ne of a yellow poinsettia seen from a distance. It is Mussaenda frondosa,

all islands visited. According to Mr. Dods, who has a wealth of

nk as a reputed remedy for kidney disease.

rious regions of the west and east, have intermingled. The degree of this

:ome a confused Babel of tongues. The natives from one island fre-

ently cannot understand those coming from another. To state, as many
iters have done, the "Fiji name" of a certain object is confusing unless

The confusion of tongues in Fiji is bad enough. To make matters worse,

we are plagued with a confusion of sounds not found in the English



S. M. Lambert in his frank and interesting book "A Yankee Doctoi

exist in Fiji except with 'a preceding N sound, to save his N's the prir

I did much botanizing, in Fijian is spelled "Nadarivatu." The same <

curred with M before B. Consequently the Fijian orthography

of type spelled them some 100 years ago.
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a member of the unusual Hippocrateaceae. It is a liane with green flowers

and fruit. This was the third time the species has ever been collected.

Later, in June 1941, I was fortunate to find a new species, afterward

On Vanua Levu I collected two kinds of Tacca—T. maculata and

T. pinnatifida, the latter called fakasiko at Balanga. One kind of arrow-

In the Hawaiian Islands

indlen i (Aleu

philological evidence of the two peoples' blood relationship. Though the

kernel of this euphorbiaceous tree was the chief source of illumination for

the Hawaiians, it was not used by the Fijians—at least not by those of the

Nandarivatu (Viti Levu) region, as they preferred kauri gum or resin

instead. Today they are forbidden to tap the kauri for resin even on their

ously in the darkest, most hidden ravines below about 2,000 feet elevation.

There it bears its crimson flowers close against the branches from March
to May, and its polished, waxy "apples" from July to November. These

the palate. While the genus is rare in Hawaii, it is well represented in



The Sycamore ^Plant <Hug
By B. O. Dodge

FOR a few years past, during June, we have observed an injury on the
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The £ast Qruise of the "Qheng-Ho"

By Otto Deg

T3EFORE leaving Honolulu for Fiji in the fall of 1940, I had been

:o have various trinkets on hand for trading with the natives. Consequently

After about a week's stay at Balanga, where the last Caucasian house

jlong Savu Savu Bay was located, the handful of natives daily passing

dong the beach discovered that my assistant, Ordonez, was interested in

.inusual shells and I in almost any kind of native artifact. They could not

juite understand why this queer American "millionaire" (most Americans

*ere thought to be millionaires by the natives) would buy outright for

:ash nr would barter many valuable things for their home-made bark

:loth, mats, fans, combs, clubs, spears, and bowls, and for utter "rubbish"

iuch as insects, hermit crabs, land mollusks, and even plants which they

mew had no value. The word spread. Fijians from the head of the bay,

ilong the shore and from inland hamlets, came to my house carrying

;o barefoot—some of the chiefs and city dwellers occasionally' wear
andals without socks—I, heavy-hearted, took the socks back home to



buy matches, kerosene, tobacco, needle, thread, scissors, a knife, a "singlet

or a shirty," or some yards of cheap print cloth. For these ragged natives

to be able to pay their taxes was utterly impossible. Fortunately for them,

missioner (some "DCs" are brutes and scoundrels), 'they were excused

from this burden and the prevalent jailing of natives for tax delinquency

in the Fiji Islands was here suspended. Had the law for tax violation

been enforced,. the entire native population of the district would have been

languishing in jail.

When my supply! of cash got



and pair of drawers, for such a mat. As I gradualh

ny torn and threadbare articles of clothing, and

es and at length even my new ones' When I finally It

mnded priest of French-Canadian extra

for tea one afternoon, I told him what I had been doing. He laughingly

acclaimed that now the mystery of last Sunday's strikingly well-dressed

Mr. Mark Dods was not only my landlord at Balanga, but soon became
my friend and even patron. With me simply paying for the gasoline, he
procured a leaky, teredo-infested launch and a miserable, staring, part-

Fijian idiot whose sole task was to keep bailing to prevent the launch's

Ordonez and I then set out one morning fo'r the mouth of the Yanawai
River just over the horizon on the other side of Savu Savu Bay. The day
was fine : the water so clear as to show incredibly loosely branching corals



Ho," would never collect in this'isolated region, I thought I would surprise

him by mail with a few of the local shells. I therefore pulled over an

visible, purplish-red plant with stem not much thicker than a horse hair or

pig's bristle. It bore no flowers but tiny glomerules resembling in shape,

away if I could find no others. Why drive an identifying botanist crazy

museum laboratory. I then looked around carefully to see if any black

of skin with a bulldog grip, quickly arches its body like a frightened cat,

and then seems to plunge a red-hot poker into your flesh. They had jumped



as Andruris vitiensis, member of the Tr
the reader?) had only vaguely heard at

saprophytic and small. It has an exte

H. Gie'sen, in 1938 stated that it was hether the Tr
nily! Evident

slightly above se

and figured it tw

and (according

een reported in the Pacific east of the New Heb
[ the species in a "northern limestone section, f

1, April 2, 1934," on Vanua Mbalavu. He desc

drawing) a bit different.
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to the Fij'ians of the Nandarivatu region of Viti Levu, the plant was of

sumably most dialects, it is called boia. It is their "ghost banana" and

Not far from our grass house overlooking the Yanawai River—in fact,

where we roasted the wild pigeons Mr. Dods had shot—I found a few

thaukodra. Standing about 35 feet high they appeared very strange to

sidered useless for timber there, as the wood rots too fast. I was to see

specimens later about Maravu, Vanua Levu, where it was likewise said

to be of little value; and some specimens about Ngaloa, Viti Levu, where

to Seemann, it frequently reaches 60 feet and more, a height which

C. cqmsetifolia does not attain in Fiji. I collected this latter species, known
as nokonoko, near Salt Lake, Vanua Levu; and later saw it growing very

the leeward side of Vit

dent. The Fijian plants

konoko, because of its

landy for immediate us

re known as C. equi

; and for their masi,

very different aspect from

in olden days for their

uck in their loin-cloths to

or bark cloth, beaters. We

sed by the playing of

poetical sentiment ; and hence the NokonokoTSeSlir
i fine _

irial-place of a departed chief."

At the edge of a clearing Mr. Dods drew my attention to a coarse-leaved

e Rosaceae, found from Java and Borneo pretty well across Malaya to

Here and there. in the more open forest I found a rather weedy shrub or

small tree growing to about six feet in height. It was Melastoma

chew the leaves as a remedy for thrush, a fungus disease of the mouth and
alimentary tract. I ate the small fruits with impunity; but about Serua,



Where I found the melastome I likewise found that remarkable gym-
nosperm, Gnetum Gnemon var. domesticum*
The tree I found was about 12 feet high, bearing a few bright red,

Savu Savu Bay eat these seeds and 'the young leaves cooked. A Fijian of

Dr. A. C. Smith, who visited Fiji ten years before I did and who kindly

identified most of my collections, the natives called the plant sikau on

Kandavu; mbui ni vondee about Thakaundrove, Vanua Levu; and

mbele sikau on Koro. It is truly a remarkable plant, probably not the





their small flowers and their dark red fruit, for ht:rbarium specimens.

ry large ones which

its trunk where the

fibrovascular bundles are the most numerous.

During our palming in the dense forest, Ordonez a.nd I came across a

,out three feet high

and bore a number of stiffly pendent orange flower sjpikes hidden among
the leaves. The spikes that bore the ripe, bright red fruit, on the other

hand, were stiffly erect and very conspicuous. Dr. Smitli, who kindly named
this find P Degeneri, mistook well-advanced yet urnipe, reflexed spikes

mes. He therefore

the Section Eupiper C. DC, the new species is no t closely related to

nost closely allied to
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about 10 feet high with pink sepals and pale green petals. The dark red

fruit was barely a third of an inch long. The plant shows a remarkably

Merrill and Perry.

"S. S. Yanawai," named for the river we had just visited, "is expect

to arrive January 12 but may be delayed two or three days or perhaps m

Mr. Dods' Yanawai place, we felt we simply had to leave to catch the

steamer that night to take us back to Suva, Viti Levu. We therefore carried

Dur few possessions and prized plants to the crude landing, next waded
with them to the launch and stowed '

rally si

shoved the boat into deep wat

catching a fish, and chugged on. The breeze rippled the water and our

idiot bailed. After a while Ordonez hooked and, with some difficulty,

actually landed a three-foot fish resembling to a certain extent the ulua
of Hawaiian waters. After this excitement Ordonez and I lay s

our idiot bailed. The

way across the bay. Both Ordonez and I had experienced rough i

in the "Cheng-Ho" and felt physically comfortable. Intermittent

idiot bailed. I looked ahead; I looked back. We were not half way
1 higher and whiter. Neverthek

:adland should cut off the full force of tl

iot bailed. Occasionally cold spray slapped across Ordonez and me,
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idiot bailed. I was getting increasingly nervous ; our host and his cronies

were chatting about the wind, landmarks, the fish we had caught, the "S. S.

Yanawai." The staring idiot, cool as a cucumber, mechanically bailed.

The foamy crests of the waves occasionally spilled into the boat; I thought

of my tightly laced, heavy boots and tight hiking trousers. The idiot

bailed ; the spray flew. At least no shark would eat me alive—the idiot

to the bottom of the bay, there to rest with my metal drier. Our idiot

bailed more slowly—in a case like that I would be spared the ordeal of

breaking the sad news to Ordonez' loving parents—the waves seemed

elated, and proud that I had not lost "face" by outwardly showing my

myself (if I cared to). We reached Balanga toward dusk, after an actually

ends to our kind Fijian fi

nany kindnesses from the

igings, Fijian and others,

? The lights, instead of 1

mplete darkness. We



<o— The cMedieval "<Devil's <Dye"

e of blue colorit

throughout much of the world for more than 4,000 years.

southern As.a, but other species of Indigofera are widely distributed hi

Asia, Africa, the Kast Indies, the Philippines, and America, and in all

these parts of the world they have been a source of blue dyes. From very

t was found at Thebes is known to date from 3500 B.C.' Early Sansl

e fastness to hght ?.

in Europe and the Xear Kast came from India. The word

ancestor of the modern dye-word amlmc.



Herodotus, writing in 450 B.C. of the peooic then living on the borders

of the Caspian Sea. refers to indigo for the first time in any European

writer confirmed the findings of the Father of History but ' specifically

advance of any other country of thai period.

understood that every kind of blue pigment separated from plants by

"obtaining indigo' from mines." ' However, what Dioscorides called

and Pliny remarked



le of which "adheresTreedTin foT^lT&L*^s^thrown' up
> the sea," and the other, Dioscorides specifically mentions, was scraped

as collected in this manner in all establishments using a purple dye.

with the indigo of the later Middle Ages. It was. ._

quently in almost every century of recorded Oriental history, ai

It would, indeed, have been strange had the merits of indigo, ei

a medicine, cosmetic, or a dye, reached the Greeks and Romans f re

emanated from the long journey from its place of origin in the

of indigo "for

3 were not then removed from their bath, the coloring matter

the leaves and stem then being washed off and collected? Of

and in Malta, whi

y, it was ferment.

; first. We know

ied the I

Medieval Commerce in Indigo

The Venetians appear to have been the first medieval Europeans to

indigo. There is a record dated 1194 A.D. which concerns the impo
tion of both indigo and brazilwood (Caesalpinia Sappan) from India.

article subject to pay duty.



of herb which is plucked out by the roots, and put into tubs of water,

where it is left to rot. Then the sap is pressed out which, when exposed

to the sun, evaporates, leaving a kind of paste behind it, which is cut up

In the middle of the 14th century, some Italian writers called indigo

sent to Europe, packed in hides, leather bags, and sacks. It is known with

certainty that the Italians were the first people in Europe to perfect the

Hebrew dye-masters of Bagdad were responsible for introducing indigo

Ages.

Devil's Dye versus Wood
Its use, however, in northern and western Europe was retarded for sor

200 years by the growers and distributors of its native rival, woad (Iso,

forced, 'indigo was even called a "devil's dye" and reported to be i

jurious to fabrics. The reason for this was probably that, about this tin

cloth to become exceedingly tender when



About 1602, a Netherlands trading company was organized "to render

indispensable and necessary to the Europeans, cottons, tea. sago and other

things of which they could always hope to find a sufficient supply in

India." One of these products was, of course, indigo. German cloth

arrived from India in 1631. The first ship carried 13,539 pounds of

indigo, the second 82,734 pounds, the third 66,996 pounds, and in all.

seven vessels had brought 333,545 pounds, having a value in guilders to

a current equivalent of about $500,000.

Soon after the discovery of America, the profit in indigo trade became

commercial rival of Portugal, and Spanish adventurers had noted that the

pigments for which came from a native plant closely resembling the

indigo piant of Asia. It was mentioned by Francisco Colon (Columbus')

in his "Life" of his renowned father as among the valuable products of

writers, especially those who were familiar with Mexico. The first

many years passed before Mexico provided a large quantity.

when it entered the European market the price decreased, an important

factor being the slave labor that raised it. Both the native indigo (/«-

digofera Anil) and the Asiatic species (/. linctoria) were grown commer-

'

With indigo now entering Europe from both the East and the West, it

possesses ten times the concentration of pigment that woad does, but

small quantity of indigo was added to woad in order to improve quality,

been previous practice. This led to economic repercussions, tor woad

farmers of Germany, France and Italy lost a market which had been

profitable for many centuries.



of the dyebath, that indigo was actually harmful, that it would destroy

fabrics on which it was used. Into the late 17th century, decrees were

ding activity of the Eas

y Uniforms of Indigo Blue

id-18th c

sailors. Other navies had official uniforms long before the British, so in

don, decided that they would petition the Admiralty for an official uniform

in order to standardize it, as had other European navies of the day. These

officers were directed to appear in person at the Admiralty each clothed

special riding habit of the Duchess of Bedford, a favorite of the King and

the wife of the First Lord of the Admiralty, who frequently rode in Rotten

Row—that still fashionable ride in Hyde Park, London, named for "Route

du Roi," or King's Road. These colors quickly gained His Majesty's

and blue has been that day
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The Fungus gardens Of The J^eaf-Qutting <Ants

By Gerold Stahel

food, such as the excretions of plant lice, seeds, etc., food more easily

.'I Ilium: a family limited to the American tropics and subtropics. They

organized ant states. Only the genus Moellerius has adapted itself to the



ibytl collapse.

inly could have prevents

if the same garden mass had been scattered over about 100 separate hole

Atta cephalotes. The surface of "such a nest commonly measures abov

20 by 30 feet. The fungus gardens of this ant are found from one to on

and a half feet below the surface, and a half to one foot apart one fror

consists of thousands and thousands of small leaf pieces a little more tha

fungus threads. It is clear that such a structure must be very frail an

upper part, more brownish below.

points just visible to the naked eye. They consist of 200 to 300 minut

globular fungus cells rich in protein and sugar. The little clumps at

called kohlrabi heads, and are attached to the substratum by a few tin
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' brown basal part, consisting of the oldest leaf pieces entirely exhausted

Thus, our

'V£



one of the earlier observers supposed they might be sluggards and merry-

be seen in our laboratory nest under a big bellglass. The humid inside of
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passengers on the leaflets, begin to clean the inside surface of the glass.

*fungus threads.

On a still larger scale this cleaning work goes on in the fungus garden
itself. Let us see now what happens when the leaves arrive in the sub-

it is still in excellent condition. When the leaf arrives in the nest,' it is

taken over by from one to three ants of the medium-size class, and held

garden. Six to twelve of the small cleaners climb on the leaf and

assiduously begin to clean both surfaces for about two hours or more.

Bl^ffir^BB



saliva is deposited on the carvings. The margin, treated in this way. gen-

still holds the leaflet, readv to be cut into still smaller pieces. Another

ant of the medium class, that occasionally walks along, suddenly stops,

cleaning and cutting, eight to twelve hours are needed.

the ant walks to one of the ridges on the upper part of the garden, where

fungus threads from nearby to the lower part of the piece. Now the job

is done, and the ant goes on to look for another one. After its departure,

ones which never leave the gardens, appear on the freshly planted leaf-

piece. In the neighborhood, they collect kohlrabi heads and plant them

n of t:

ibyc
e fifteen to twenty befoi•e is nc)w finished.

ned, but

,er

t

anls

1

'tr,

y
e carrier'undergoes I'thSougl^brushing'by'thfsma°rclean

y
-

and as

^e'earrr'remahis imr!mobile . Onl;rwh^telXan^X
; all this

finished

planted leaf pieces. I collected thirty-one of the pieces just before th<

planting of the kohlrabi heads, and brought them aseptically over to nutri-

ent agar. During the first two days, there was no visible growth at all



nold, i

y of b

leave the garden. In every garden these smallest garden ants c

noticed walking over the walls and ridges, weeding and scratchn

o follow % groun



_ rdens near the surface of tl

time gardens may be found to be c<

ozites gongylophora. The ants supp

rabi heads

press the forming of fruit-bodies as our American Attas do. Much useful

food is spoilt in this way for the termites. The New World termites have

There is a striking difference in the behavior of the ants against the

garden and suppress the development of the fruit-bodies by taking the

crusts away. In the second case, however, they shun anxiously from
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chard, turnip greens, etc., on which to grow the garden fungus. During

dried orange peels, dried tomatoes, and especially dried green sweet

hundreds together, and only some days after the dried food was with-
held did they stop drinking. It is only one single type of the smaller ant

Once I gave one of my laboratory nests finely cut dried fish. Greatlv
excited, the ants immediately hauled the pieces into the nests. But within
the hour, the ants brought the pieces all around out of the nest to throw

ing for suitability of the fish as food for the garden fungus' could be

of the leaf-cutting ants which was carried out in collaboration with D. C.

Geijskes, entomologist of the Surinam Agricultural Experiment Station.

A full account of these studies about the construction of the Atta nests

is published in three articles in the Revista de Entomologia, Rio de Janeiro,

and in Bulletin No. 56 of our Experiment Station.

For more than four years we have kept the ants in artificial nests in

It produces wealthy fungus gardens, if one reckons carefully with some

no reason why these most interesting ants should not grow the same

flourishing fungus gardens in the United States, if kept in an air-con-

28° C). Fecundated queens might be sent from here to Miami by plane.

If biological institutions would like to rear these ants, Dr. Geijskes and

directions for successful culture.



Sprouted Soy cAnd zMungo ^Beans

A T a time when this country, along with the rest of the world, faces

of protein for millions of people in the Orient during the past 5,000 years.

val those of n

eans'have littl

to those of wheat and of

Soybeans contain about 40 per cent of proteins (mostly glycinin) that

yield suitable proportions of all the ten essential amino acids required for

the construction of the body tissues. They contain 20 per cent of high

quality fat, and they are almost devoid of starch. For supplementing a

B2 ) , and niacin, or nicotinic acid (also of the vitamin B group) . Because

place in our diet. About 30 million pounds of soybeans were used in

this country in 1942 for direct human consumption. The total produc-

and it is estimated that the crop will be three times as large in 1944. The

fresh vegetable, rich in vitamin C. In the sprouted form, soybeans

suitable for use in salads and other dishes in which they are diffe

from ordinary cooked dried beans. By sprouting the beans, the coo



attempt to identify. The

of vitamin C; but by tt

'erhaps the immediate reason why many people have suddenly becomi

omething new. And all of us like to see things grow. Sprouting soy

ns may provide many people with a form of year-round gardening tha

be carried on in any kitchen and yields in four days a highly nutri

soybeans available in the stores in New York City



gives satisfactory germination, to go back and buy a larger supply from

the same lot.

The favorite bean for sprouts used in the Chinese restaurants is not

the soybean (Glycine Max L. (Merrill)) but the mungo bean (Phaseolus

bean. The mungo bean is thought to be a native of India, where it has

been cultivated from time immemorial. The sprouts of the mungo bean

are much smaller and more delicate in flavor and texture than those of

general consumer. Perhaps this is just as well during the period of meat

The chief problem in the sprouting of soy and mungo b

For the past fifteen years we have sprouted mungo beans at home by a

then soaked overnight in water, until they swell and absorb enough water

to allow germination to start. They are then, rinsed several times, drained

is a glass dish, it is wrapped in paper to exclude light. Three times a day

the seeds are rinsed thoroughly, and after each rinsing they are drained

Detailed directions for the sprouting of soybeans are given by Prof.

C. M. McCay, of the Cornell University School of Nutrition, in a leaflet

mission. They also appear in the Reader's Digest, September 1943, in

an article by Leigh Mitchell Hodges condensed from the American Miller,



2/3 of a'cup of the good beans and put them into a saucepan. In order

to remove mold spores and dust, wash the beans very thoroughly in

drain the beans' and transfer them to a 1 -quart Mason fruit-jar.

,
by



pick out any broken beans that may have been overlooked in the first sort-

ing. After the final draining, stretch a piece of cheeseclothj over the

mouth of the jar and secure it with string or a rubber band. Then invert

formation of chlorophyll.^ The temperature should be above 60° F.. but

high si

of the chlorinated watei

lold.

after three or four days at ordinary room temperatures. Sovb'ean seed-

lings are likely to require four days for the sprouts to become a little

inch and a half long, requiring about three days. Keep the sprouted beans



During the later stages of g

left with the bean sprouts when they are served ; thev do not change the

flavor, and they provide roughage in the diet. The boiled sprouts may be

kept for a few hours in the refrigerator; but if the sprouts are to be kept
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them on lettuce or in various mixed salads or in coleslaw. Mungo sprouts

this manner the soy sprouts not only serve as stretchers but carry their

The soybean, as the source of raw materials for the industrial syn-

thesis of many substances, is performing important services for the

RECIPES AVAILABLE
For thr age (tw

and tb e B he New Yor cal Ga
half a pes for the

eole style, w
a salad. The r mpiled by Dr. Ilda

McVe gh of Yale at her lecture

at the G rden >Jov. 27 on "Vitami D8 and Vegetables."

^Penicillin Explained in (Members' (Day cAddress

PENICILLIN has become the wonder drug of the age. Possessing a

30,000,000 parts of liquid.

The story of its discovery and of the search of botanists for similar

William J. Robbins at the first Members' Day program of the autumn
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The <Eig Tree of Tule

HPHE CITY of Oaxaca in southern Mexico li<

1 valleys, which flow like rivers of good earth b<

By H. W. Rickett

Jleys is the hill wliich the

and down the valley : the Rio

Atoyac coming from the north, receiving here the Rio Grande from the

east and flowing on to the Pacific in the south. The flat alluvial soil

stretches as far as one can see northwards and southwards, tilled in small

irregular fields, dotted with groves which conceal small villages. North is

Mixtec country, south the land of the Zapotecs. To the northwest, behind

the city, rises the Cerro de San Felipe, crowned by forests, for many years

indeed in most seasons, like the Atoyac, no more than a chain of nearly

The great cypress 1 in the churchyard of Santa Maria del Tule



motorized excursions into the country around. Naturally he has made

Estudios Biologicos of Oaxaca, he conducted a thorough investigation into

The results are published in 'a 54-page booklet entitled Monografia del

Arbol dc Santa Maria del Tide. 3

The utterances of several would-be poets, confronted by this gigantic

indeed to express the very real feelings of wonder and awe which are 'ex-



mt have elapsed since Humboldt's travels in Mexico. Finally,

redible that Humboldt should have visited the tree and left no woi





emotion, ranged from 4,000 to 6,000 years. Conzatti proceeded more cau-

tiously on the basis of the known age of detached branches of neighboring

cypresses, arriving at an estimate of not more than 2,000 years, perhaps

as little as 1,500. The self-deception involved in more romantic estimates

but deep ribs which compose so much of its bulk. The average diameter,

upon which the above estimates of age are based, is 25 feet; a cylindrical

trunk 150 feet around would have a diameter of nearly 50 feet.

all the large ahuehuetes of Mexico, has given rise to a persistent theory

that this giant tree is not one but several individuals joined together. The

and the fusion of their sides within the memory of modern observers.

Several accounts cited in Conzatti's paper and there illustrated by photo-

as that of its so-called son and nephew. Three trees of t

portions of the latter would indeed form one like the b

theory is ever proved to be fact, we shall have to revise or

age once more. The big tree of Tule would then turn o

sapling of 1,000 years or so.

Whichever of its possible ages is the correct one, and w
its true history, the massive Arbol de Santa Maria has



rpHE fluted brown nests of this birdVnest fungus (Cyathus striatus),

the woods, carpeting a bed of long dead leaves or growing out of rotting wood,

^M&&*-.
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the funicular thread.

adhere to it and the egg will dangle down.
'

If it strikes a slender branch, it

knot, and again the egg, which contains the reproductive spores of this fungus

hangs to await the time when its spores will be ready for dispersal.



Vitamins <And Vegetables

By Ilda McVeigh*

As presented in a lecture at the Garden November 27

WINNING the war depends among other things on adequate feeding

of the armed forces and the civilian population. Our armed forces

standards the daily foods of our civilian population.

families of the upper income brackets. In a dietary survey of 1,100 air-

craft workers in southern California it has been found that 87% of these

by the Food and Nutrition Board. It is strange that here in a land of

to vitamins and other nutrients Constructive measures, however, are being

crisis has passed, with consequent betterment of public health.



diets in this country meet the recommendations of the Food and Nutrition

Board except in calcium and vitamins B. and B..

food habits. These changes need not impose any hardships on us. In

fact, they may actually improve our health. In our American dietary,

vitamins of the B complex. Present world events forebode a general

scarcity of foods of animal origin, such as milk, cheese, eggs, and meat.

In the future it will become necessary for us to rely more and more upon

3 for
_ .

it of these plant

get sufficient quantities of the others.

Among the plentiful materials high in. protein and B vitamins, which

have not yet been utilized to more than a small fraction of their poten-

tialities, are the seeds of cotton, peanut, and soybean. All three seeds are

the basis of large industrial operations for vegetable oils. The residues

fat concentrates which are rich in proteins and contain large stores of
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in the United Slates for direct human consumption. The allotment this

year, for civilian food purposes, is 362,500,000 pounds, an increase of

more than 12 times. This really represents a relatively small share, 27%

What a

Who knows but that we will be drinking soy milk and liking it before the

Another important source of protein and vitamins which has, up to

the present time, been used to only a limited extent is yeast. In fact,

the basis of an output of 65 million barrels of beer annually, could supply

about 200 million pounds of yeast, half of the dry matter being nutritious

proteins high in the B-complex vitamins. Some of the progressive distil-

sold for cattle feed. The fine material is spray-dried to yield a powdered
product which will be used to enrich various foods. Many of the new

water. Yeast "meat" is being developed in England and it is claimed that

this is one of the best and least expensive protein items which has been

created under pressure of the war.

the peas and beans—are high in protein and also contain large stores of B.,

B*, and niacin. Most of the soyas, or soybeans, used in flours and pro-

cessed foods are the common field varieties. There are several edible

kinds adapted to short growing seasons. Toku, Giant Green, Aoda,

Mendota, and Bansei are edible varieties suitable for growing as far north

as Connecticut. When planted in Connecticut the last week in May the

green beans are ready for harvesting in late August. The pods should be



SOME VITAMIN FACTORS IN VEGETABLES
AND FLOURS

Comparison of co

'(B.'r^B-)

Coaonsccd flour l l Y?

In tests will, white . „ patent flour p i s 15% soybo n flour has



right in our own homes.)* Recently at Yale we have made studies con-

i (B.) c if any.

B.) and niac e found in the dry seeds. Even
showed an increase in their B vitamins. In sprouted

soybeans we have a vegetable which is available in all seasons, sprouts in

in vitamin C, has no waste in preparation,' and can be cooked with as little

What about other vegetables? No doubt with all the Victory gardens

? Shov. :table

Tiin content? What

have made some studies concerned with vitamins in different varieties of

fresh and dehvdrated vegetables. Some kinds of turnip greens are very

high in riboflavin content, so don't throw away the leaves. Certain kinds

of tomatoes contain seven times as much ascorbic acid as their relatives.



What about methods of processing? In the vegetables we have de-

In this changing world we may have to change our food habits but we

alone will not suffice. Don't' be misled into thinking that a "coke" and
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