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MISCELLANEOUS PAPERS
U. V. 1.—J4J.

SUMMARY or Rl-CENT INVHSTKiATIOXS OF TUB
VALUE OF CACTI AS STOCK I'OOD."

I'.y D.wio (Jriffiths, Assistauf Atjroatologist, Farm Miinagemenl Tiivestigalions, Bureau

oj Plant Indrntrtj, and K. F. Hake, Chemist, Nnr Mexico College of Agricultdre and

Mechanic Arts.

INTKODUCTION.

In connection with introductions, the improvement of species, and

a o;eneral study of the economic relationsliips of native and intro-

duced species oi cacti the authors have jointly undertaken a somewhat

critical comparison of the species of this «;roup from a forage stand-

]ioint. In order to make the chemical work worth while it has been

necessary to put the characterizations of the dilVerent forms and

species in such condition that they are recognizable to others. This

could only be done by the use of copious notes in connection with

each, for names are of uncertain meaning; and in many cases will be

of uncertain significance in this group of plants for a long time to

come. The chemical side of the investigations seems to be essential,

for when these studies were begun there was but little literature deal-

ing with the cacti from a forage standpoint.

a In two publications of the United States Department of Agriculture (Bulletin

No. 74 of the Bureau of Plant Industry and Bulletin No. 91 of (lu- Bureau of Animal

Industry) the value of the cacti as forage plants has l)een demonstrated. Since these

plants are known to possess important economic value more knowledge concerning

them is desirable. As a basis for future investigations, the Bureau of Plant Industry

and the Agricultural Experiment Station of New Mexico have collected specimens of

these plants and their fruits from a wide area, from which a large number of chemical

analyses have been made. The results are detailed in the following pages, which

contain 187 fodder analyses and 26 complete ash analyses. The teiTitory from which

the material was collected extends from central Texas to California and southward to

the central plateau of Mexico.

Attention is called to the fact that the apparent high content of fats and protein in

the fruit of certain species is due to the large amount of these classes of nutrients found

in the seed. As these seeds are sunwmded l)y a dense layer of wholly indigestible

tissue, the high content of ether extract and protein is misleading. The analyses

show that the fodder value of the fruit of cholla (Opuntia fulgida) especially is little

more than that of the stems. It will be seen that in chemical composition the different

forms of cactus compare favorably with ordinary green fodders and root crops.

There are many points of special interest in connection with the ash analyses, par-

ticularly the high content of potash, magnesium, and calcium. Although the cane

cacti show a relatively higher food value, practical considerations relating to growth

and ease of propagation render them of less value than the prickly pear, except in

certain limited localities where they are especially abundant.—\V. J. SpiLLMAiir,

Agriculturist in Charge of Farm Management Investigations.
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8 MISCELLANEOUS PAPERS.

The investigations have been conducted in cooperation between
the Office of Farm Management Investigations of the Bureau of Plant
Industry and the Agricultural Experiment Station of New Mexico
for the purpose of determining, if possible, the extent of variation and
the nature of the food constituents of the different species wliich are

likely to be utilized as food for stock. The plants are grouped under
tlu-ee general headings—prickly pears, cane cacti, and miscellaneous

—

the first group being by far the most important, though the second
is largely utilized in sections where its different representatives grow.

Three or four members of this group have been fed to stock with

more or less success. The third group consists of miscellaneous

species fi-om other cactus genera, which on the whole are but little

utilized as stock feed, although it is clearly shown that some of the

species have been fed in rare instances. The interest in this group is

largely a matter of comparison with the others.

Details of the investigations are published in Bulletin No. 60 of

the Agricultural Experiment Station of New Mexico.

THE SAMPLES OF CACTI ANALYZED.

Considerable importance is attached to the method of sampling,

it being recognized that uniform samples of such succulent and vari-

able plants are difficult to secure. It appeared more logical, there-

fore, to describe the samples in such a way as to give other investi-

gators and the reader an accurate idea of the portion of the plant used

in the chemical analysis. The sample is indicated by a formula

—

for example (2-1-4-3-5) 3—m wliich the left-hand figure indicates

the number of terminal joints, the second number from the left the

number of joints next to the terminal joint, and so on, the figure

outside of the parentheses indicating the number of plants from

which the sample was collected. All samples were forwarded to

the laboratory in tin cans from which a minimum of evaporation

took place. They were prepared by first being sliced open, so as to

expose a maximum of cut surface, and dried by artificial heat at a

temperature of not more than 70° C. The spines were then singed

off by a small flame of complete combustion, care being taken neither

to deposit combustion products upon nor injure the specimens. In

the analyses the methods of the Association of Official Agricultural

Chemists were followed, with the exception of a few modifications

in the determination of certain ash constituents.

WATER CONTENT.

A collection of samples for chemical analysis was begun in 1904,

and a fairly complete set was secured during that year; but, owing

to the uncertainty d\ie to the analysis of single samples, these were

nearly all duplicated in 1905, in most cases from the same localities.

102—1



VALUE OF CACTI AS FOOD FOR STOCK. 9

Fortunatoly tliore was a ijreat difTerenco between the rainfall durino:

the months from January to March of 1904 and 1905. The eirect

upon the water content of the plants is fairly well illustrated in the dif-

ferent tables of analyses, although no special eilort was made to collect

the samples for the jmrpose of showinjj; this feature in detail. There

are some apparent exceptions to the rule that the samples collected

in 1904 contain more water than those collected in 1905; but this

may be accounted for in some cases by the difference in the portions

of plant collected or in other cases possibly by local conditions.

The amount of water in the difl'erent samples analyzed varied from

60.99 to 95.5 per cent. The miscellaneous o;roup is relatively more
succulent than cither of the other two, the average amount of water

being 87.S8 i)er cent, while the prickly pears averaged 84.26 per cent

and the cane cacti 78.47 per cent. As a nde, the fruit contained

more water than the stems and the younger growth more than the

older.

The (liiTcrcnce in the species in the field during a dr\' and a wet

season is very marked, and even prickly pear has its limit of drought

endurance. Experience in southern Texas demonstrates that it is

much reduced in value during very prolonged dry seasons, for it

becomes tough and leathery. "Fat pear" is largely the result of

distention of the tissues by water. wSome species, Opuntia fulgida

especially, when a favorable moist season follows an exceptionally

dry one, wnll absorb so much water that the fruits and yoimg joints

become ruptured by the excessive turgidity, and this often occurs

with the fruit of nopal canmeso and other cultivated Mexican species.

ASH CONTENT.

Plants grown in the arid and semiarid Southwest, where there is an

abundance of soluble salts in the soil, are found to contain more ash

than those grown in regions of frequent rainfall. The cacti are cer-

tainly no exceptions to this rule. The average ash in the air-dried

stems and fruits of the prickly pears anal3'zed amounts to 18.25 per

cent, for the cane cacti 15.50 per cent, and for the miscellaneous group

13.54 per cent, one sample running as high in ash as 33.8 per cent of

the air-dried substance. These averages would be still liigher if they

did not include the ash of fruits, which always contain less ash than

the stems. The average ash in the air-dried fruits of the prickly

pears, for instance, is 13.21 per cent, which is 5.4 per cent less than is

contained in an average of both stems and fruits of this group and 6.35

per cent less than is in tlie stems alone. It is the seed which is espe-

cially low in ash, the fleshy portion resembling the stem more closely

so far as its ash content is concerned. This is brought out very

forcibly in samples Nos. 8022a and 80226, the former being the fleshy
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10 MISCELLANEOUS PAPERS.

portion and the latter the seed of Opuntia pliaeacantha. The fleshy-

portion contained 25.60 per cent of ash, while the seed contained only

1.77 per cent.

The elements of the ash are present in about the same proportion as

in the ash of other plants, except potassium, magnesium, and calcium,

which are found in large amounts. It is probably the presence of

these salts, coupled with the high water content, that causes cattle to

scour when fed on an exclusive roughage ration of these j)lants.

In the following table there is given a complete analysis of the ash

of a few of the samples, together with the results of the analysis of a

composite sample, and an average of all the ash analyses made. Com-
plete ash analyses were made of 26 samples besides the composite,

w^hich was a mixture prepared by carefully igniting in a muffle two
grams of the ash of each of the 187 samples of cactus analyzed.

Table I.

—

Chemical analyses of representative samples of cacti.

6
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FOOD VALUE OF DIFFERENT PARTS OF THE PLANT.

The opinion is prevalent in southern Texas that the old woody-

stems of Opuntia lindheimeri fed there are much more valuable as a

stock food than the j-ounger growths. So fu-mly do many l^elievc

this that they practice cutting off and throwing away two or three of

the terminal joints when feeding. In Mexico, on the contrary, the

young growth is always fed; but there the species are conunonly

much larger and stouter, and the trunks are altogether too woody

to be fed even if it were desirable to do so. The reasons for the opin-

ions current in Texas are rather clearly brought out in the analyses.

The younger growth has a relatively higher water content, and there-

fore probably causes more scouring, which is the only evil influence

overcome by a rejection of it. On the other hand, the old stems

contain a jnuch larger proportion of liber and are really of less forage

value.

Guthrie,'^ after comparing liis owti analysis of the stems of four

Australian species with the analysis of fruits nuideby Wolf, concludes

that the latter are of less forage value than the stems, because they

contain a smaller proportion of nutritious substance and more crude

fiber. Forbes,^ on the other hand, concludes from analyses of Ari-

zona cylindrical-jointed species that the fruits of these species are

relished by cattle on account of their high ether extract (including

fats). Our analyses show that the ether extract is nuxinly a constit-

uent of the seeds, and since these pass through cattle undigested can

contribute nothing to either the palatability or nutritive value of

this part of the plant. That the seed is not digested is plainly shown

in the case of Opuntia lindheimeri in many favorable seasons in por-

tions of Texas. In the vicinity of Austin, in the early spring of 1904,

there were numberless young plants springing up from cattle drop-

pings in many of the pastures. They were fully as numerous in some

situations as are the seedlings of the mesquite under similar condi-

tions in favorable seasons in the river valleys of Arizona and on the

plains of southern Texas.

This applies to the genus Opuntia, to which belong the prickly

pears and cane cacti. The seeds of the other group are very different

in character. There is no doubt that burros, which commonly feed

upon the fruits of the viznaga {Ecliinocadus wislizeni)
,
get a great deal

of nourishment out of the seeds, which are very oily and easily masti-

cated. It is interesting to note that No. 8170a {Opuntia fulgida)

contains but little more food value in the whole fruit than is found

in the pulpy portion alone, but in this sample most of the seeds were

poorly developed or sterile. Other samples of fruit of the same

species show an apparently greater food value.

o Agricultural Gazette, New South Wales, 11: 671. 1900.

i) Arizona Agricultural Experiment Station, Annual Report, 15: 496. 1904.
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Table II.

—

Chemical composition of the different parts offruits of cacti.

Nnni-
ber
of

sam-
ple.
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ratio of from about 1 : 5.5 to 1 : 7. If a cow requiring a ration of this

kind should eat cactus alone, it would take 160 pounds to furnish the

fats and carbohydrates and an additional 240 pounds to furnish

sufficient protein, and since to avoid scouring a cow should prob-

ably not be fed to exceed 50 or 60 pounds of cactus a day, it may be

readily seen how impossible it would be for a milk cow to get even a

one-sided ration from cactus alone.

A ration of 40 pounds of cactus with 10 pounds of wheat bran and
12 pounds of corn stover would furnish the nutrients in somewhat
near the proper proportion. In a ration of this kind the cow would
get 21.16 pounds of organic matter, containing 1.68 pounds of pro-

tein, 11.82 pounds of carbohydrates, and 0.49 pound of fat, which is

in a ratio of 1 :7.7.

If a ration is desired in which the cactus is fed with dried brewers'

grain and cotton-seed meal, it could be nuide by feeding 60 pounds of

cactus with 14 pounds of brewers' grain and 1 pound of cotton-seed

meal. In this case 20.58 pounds of organic matter are fed, containing

2.85 pounds of protein, 10.38 pounds of carbohydrates, and 1 pound of

fat. This ration would contain the nutrients in the ratio of 1 : 4.5. If

tliis ration is considered too narrow, it could be widened to good advan-

tage by feeding with it a small quantity of coarse, dry fodder, rather

than by increasing the amount of cactus.

A balanced ration of cotton-seed meal and cactus can not be pre-

pared, for if the meal be fed in just sufficient quantity to furnish the

proteids it would necessitate the feeding of too much cactus to sup-

ply the remainder of the carbohydrates. From this it must not be

inferred that a mixture of these foods would not make a desirable

ration; in fact, current successful practice has demonstrated that it

will. For example, a ration of prickly pear and cotton-seed meal was
fed to steers for one hundred and five days in a recent experiment

conducted by the Bureau of Plant Industry at Encinal, Tex., with a

gain of 1| pounds of flesh a day at a cost of only 3 J cents. Any
ration of these two foods that would secure this gain each day would
contain an excess of the proteids over an amount necessary for a bal-

anced ration. Fortunately, however, an excess of proteids can be

utilized in serving the function of the carbohydrates in the animal

body, and this no doubt is what took place in the above experiment.

Usually proteids are the most expensive foods for man and beast,

and it is poor economy to substitute them for carbohydrates; yet

such a condition is not uncommon in Texas cattle feeding, where
cotton-seed meal is cheaper than other more starchy foods.
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RELATIVE VALUE OF THE THREE GROUPS OF CACTI.

On account of several practical considerations the prickly pears

are of much more value than either of the other two groups. They
are more numerous in the wdld state, they adapt themselves to culti-

vation more readily, make a more rapid growth, and are more readily

propagated from cuttings, all of wliich are of ^"ital importance in the

economic use and handling of the crop. Practically all of the Mex-

ican prickly pears are fed to stock to a greater or less extent, espe-

cially those gi'o\\'ing where fodder is the most scarce, but there is only

one cj'lindrical-jointed species (Opuntia imhricata) wliich is used to

any appreciable extent. The experience of the writers has shown that

Cereus giganteus is readily eaten by cattle when chopped up, but

they know of no actual feeding having been conducted %\-ith it on

any commercial scale. ^Ir. C. R. Orcutt states that Echinocactus

orcuttii, which is tyj^ical of a considerable group of species, is occa-

sionally fed in Lower California. It is only in rare instances, how-

ever, that any great quantity of feed can be secured from cacti, out-

side of the genus Opuntia, and the greater part of the feed in this

genus is produced by the flat-jointed forms. There are about five

species in the cylindrical-jointed group which have been fed ^^'ith

some success. Opuntia imhricata, from ^lexico, has been referred to,

and in various writings the use of Opuntia arhorescens, Opuntia spi-

nosior, and Opuntia fulgida are mentioned. To these should be

added Opuntia prolifera from the coastal region of southern Cali-

fornia. These species constitute, ^^'ithout doubt, the best of the

cylindrical-jointed group, and when extent of territory covered, suc-

culence, and ease of propagation are taken into consideration Opuntia

fulgida and Opuntia imhricata are probably the most valuable of

this group. Opuntia arhorescens has a decidedlj^ valuable character-

istic in that it extends farther to the north than any of the other

economic species of any of the groups, and it is fed to a considerable

extent in localities from southern Colorado southward.

The use of these species, however, and, in fact, the extended use of

nearl}^ all the native species of this country and Mexico, presupposes

artificial preparation. In dry seasons in southern Arizona, cattle feed

upon the pendent bunches of fruits of the choUa {Opuntia fulgida),

but it is done at a great sacrifice of comfort. The Texas pear

(Opuntia lindJieinneri) is grazed to a considerable extent by cattle,

sheep, and goats \vithout an}^ preparation whatever, and even such

thorny forms as cardon, shown in Plate I, are grazed by cattle in

extreme cases. '^

a For fm-ther discussion, see Bulletin 74 of the Bureau of Plant Industry.
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COMMON AND SCIENTIFIC NAMES.

Considerable attention has been g:iven to the popular names by

which the various species are designated, especially the larger Mexican

forms, but inasmuch as these are to be more fully considered in

another publication now in process of preparation a full discussion of

the subject is postj)oned.

The chaotic condition of the scientihc literature and the general

unperfection of knowledge of prickly-pear forms have rendered it very

difhcult to properly name the species discussed. The purpose of the

A\Titers has been to present the exact status of their information,

indicating a doubt wherever one occurs. The Engelmann species,

which arc largely I'nited States forms, are comparatively easily deter-

mined, in most cases through a reference to the types in the herbarium

of the Missouri Botanical Garden. In case of long-established species,

however, it is absolutely impossible to correlate the specimens with the

literature and deternnne what name belongs to the plant under dis-

cussion. (Jjnintia tuna, for instance, has been paraded in literature a

great deal, and to it has been assigned all sorts of species; but, as

pointed out b}^ Berger and Maiden especially, no one knows what the

species is, and the writers know of no way by which its identity can

ever be determined.

Some species are referred to their proper genera only. Others

are given common names besides, but the majority of them are given

scientific names. All species receiving chemical analyses are repre-

sented in our collections by specimens mounted upon sheets in the

ordinar^^ way or put up in boxes or in liquid. Many are growling

in conservatories or upon one of the plantations maintained by the

United States Department of Agriculture, while the seeds of many
species have been widely distributed to those interested in the scien-

tific and economic study of the group. The work is therefore well

supported by specimens to which access will be had in completing in

the future such naming as has not liitherto been undertaken. It was

early recognized that good drj- specimens were absolutely necessary

for this work in order to make the chemical analyses and determi-

nations of permanent value.

Whenever a sample or set of samples represents a striking or con-

stant variation it is treated separately in the text; consequently

Opuntia lincnieimeri, for instance, appears several times under two or

more headings. Each number or group of numbers is accompanied

by a brief set of notes made in the field beside the plant when the sam-

ples were collected, elaborated and perfected by subsec^uent experience.

These are presented as field notes simply and not as full technical

descriptions. This rather fidl set of notes, popular and scientific

names, and, as a final resort, our specimens and photographs, w^ill

make it possible to easily verify the determinations of the writers.
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16 MISCELLANEOUS PAPERS.

CLIMATIC REQUIREMENTS OF PRICKLY PEARS.

Prickly pears and other cacti are apparently inseparably connected

in the pubhc mind with drought and heat, but this conception of the

requirements for their best development is far from perfect. Our

driest deserts produce none of these plants in economic quantities,

and the same is true of our hottest regions. Rather than say they

are adapted to conditions of extreme heat and drought, it should be

said that they thrive best in a region which has an equable tempera-

ture and a considerable rainfall periodically distributed. There is

certainly no region in the world where these plants grow naturally in

such profusion as they do upon the plateau of Mexico, but this is not a

hot country; neither is it excessively dry. It is very dry during a

large part of the year. It is a desert as compared with eastern Texas,

for instance, but it has a considerable rainfall during an average year.

The rain falls mostly in the summer, and then the country looks like

anything but a desert. The average rainfall at Zacatecas for the

past ten years, as stated by Mr. Albert L. de Lautreppe, who has

made a special study of the weather records of that city in connection

with a business venture, is 31^ inches, but the average for the seasons

from January to April and from October to December is only five-

eighths of an inch to 2| inches, while the average for the other months

of the year is 3^ to 7J inches a month. June, July, and August are

the rainy months, having an average rainfall of 4^ to 7 J inches each

for the past ten years.

While many species appear to be able to withstand high tempera-

tures, they develop naturally in the greatest profusion where the heat

is not excessive. The plateau of Mexico is a region with compara-

tively equable climate. Some species thrive under extremes of

heat. Opuntia lindheimeri is at home in the lower Rio Grande Valley

of Texas and Chihuahua, and the closely related Opuniia engelmanni

and Opuntia engelmanni cychides thrive in southern Arizona, where

the mercury often reaches 111° F. On the other hand, there are

species which grow where the winter temperatures go to at least -40°

F., but the plants are small and of no economic importance in them-

selves except as they may be used to give a hardy character to more
valuable species. The valuable species of the Mexican liighlands

thrive where the temperature falls to 14° F. in very rare instances.

Usually the freezing point is only rarely reached here. During the

past ^vinter (1905-6) the mercury dropped at the city of Zacatecas

to 14° F., and many of the more delicate spineless forms, as well

as the natives, were badly injured. No pear was killed outright, but

the branches were frozen down for four or more joints. These rotted

and dropped off, but the old trunks survived. Opuntia lindheimeri,

the common species of southern Texas, has been injured very severely

within the memory of the present generation. It suffered some injury
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during- the winter of 1904-5. In the vicinity of San Antonio many
of the plants drooj)cd badly after the coldest weather, which reijis-

tered a temperature of 12° F. The majority of the plants straight-

ened up again, but in many the distal joints droi)j)ed off as the result

of freezing.
THE USE OF PRICKLY PEAR IN MEXICO.

In Mexico the use of the prickly pear is much more varied than in

this country. There the established plantations are guarded fi'om

animal depredations either by rude fences or hedges of some of the

tall columnar species of Cereus or the more spiny opuntias. The
latter are planted thickly in borders around the more nearly spineless

forms, which stock eat readily.

All of the species are fed to stock indiscriminately. "Wliatever is

available and can be spared is singed and fed to cattle. So far as

observed, the durasnillo (Opuntia leucotiicha) is preferred to all others.

This is due to some extent to its small liber content, but more espe-

cially to its abundant delicate spines, which are singed off more
readily than those of other species which have fewer spines.

However, the extent of cattle fcedino: upon this kind of food is

not so great in Mexico as one would suppose from the abundance of

the material and the great extent of time during which the practice

has been in vogue. The fact is that the average Mexican peon can not
aft'ord to feed to stock what he himself can use so profitably in other

ways. The prickly pear is to liim primarily an article of human
food, and its place can not be taken by any other plant.

The young joints as well are eaten by man in ^lexico, and the

dried stems and joints are used for fuel. Of course, this fuel is

exceedingly poor, but it serves the purpose in that land where this

commodity is exceedingly scarce. The feeding of cacti to stock,

therefore, is a secondary consideration. The limbs wliich break
oft" and such other portions of the orchard material as can be spared

without seriously jeopardizing the tuna crop, together with such

wild forms as are available, are fed to cattle. On some of the large

haciendas, especially those devoted to maguey culture, the feeding

of pear to work oxen during the grassless season is a regular practice,

but then only wild forms are used. Over a large part of the Repub-
lic, therefore, although the prickly pears are much used for forage,

their principal use is as an article of human food.

THE SPECIES OF CACTI AND THEIR ANALYSES.

In all, 67 species and varieties of cacti are discussed, all of which
have been analyzed chemically, some represented by as liigh as five

samples. One hundred and eighty-seven fodder analyses and 26

complete ash analyses have been made. The following brief table

will illustrate the characteristic composition of representative sam-
ples, together with an average of all the samples.
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A SUCCESSFUL DAIRY TAKM."

By L. G. DoEKJE, Si'ietttilic Assishml, Fdnn MniKU/nnnil InieatigadoTis.

INTRODUCTION.

In Dolawaro Count}-, N. Y., i.s a farm of 200 acres, owned by John

T. McDonald and nianaged by him as a dairy farm. Al)out half of the

hind is meadow and half is permanent pastur(\ A small portion of

the meadow is each year plowed up for other crops—a few acres of

corn for soiliiio- and a few acres of pinis and oats for hay. This farm

lies in the valley of a ti-ibutary of th(^ n«>laware River and extends up

the hills on either side, .so that the tillajrc land is gently rolling, while

the pasture is comparatively steep. The soil is a reddish brown loam,

originally lilled with fragments of shale rock. The dwelling house,

l)arn, and dairy are located on the highway at a little distance from the

creek, and the mill and tenant houses near the road cro.s.sing the creek.

(PI. I, tig. 1.) The water supply is abundant, coming from several

springs nearly lOO feet higher than the buildings. The shipping point

is 5i miles distant, over an easy road.

The dwelling house of the owner is provided with good plumbing,

is well heated, and is lighted by electricity. The barn contains 124

cow stalls on the main floor and has a manure cellar ))elow. The sec-

ond floor can be driven upon also, and has six hor.se .stalls and a grain

room, while most of the remainder is used as a hay loft. The dairy

building adjoins the barn and is equipped with steam power and the

necessary machinery for butter making. A small mill for sawing and

planing and for grinding grain is run by water power from the brook.

In this building is a small dynamo, also run by water power, which

furnishes light for all the buildings, including the cow and horse

stables, the dairy building, and the three small houses for the farm

«This article is one of a series issued by the Bureau of Plant Industry giving the

results of the study of systems of management on successful farms of various types.

The cropping system on the farm here described is unique, in that half the land is in

permanent pasture and half in nearly permanent meadow. Each year a few acres of

the meadow that seem most to need resetting are broken up, sown to peas and oats

with which grasses and clovers are seeded, or planted to corn for soiling, this to be

followed by peas and oats with grasses and clovers. The special lesson to be learned

from this farmer's practice is the method of managing permanent grass land to main-

tain its productivity.—W. J. Spillman, Agriculturist in Charge of Farm Management

Investigations.
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20 MISCELLANEOUS PAPERS.

hands, as well as the owner's residence. There are also a small tool

shed and ha}- barn near the large barn and a tool shed near the mill.

The farm supports about 100 head of milch cows, 25 head of young
stock, 600 hens, 5 horses, and 3 or 4 hogs. Eight hired men are em-

ployed the year round. More cows are in milk in winter than in

summer and the extra work in the dairy compensates for the decreased

field work in winter.

The equipment of implements, tools, machiner}-, etc., is as follows:

Two" plows of the swivel t3'pe (hillside plows); 2 harrows; 1 manure

spreader; 1 grain drill; 1 6-foot mower; 2 ha}" rakes (1 one-horse,

1 two-horse); 1 tedder (one or two horse); 2 wagons, with hay racks

and brake; 1 express wagon; 1 set of ice tools; dair}- equipment;

saw and grist mill equipment; dynamo and lights; 1 incubator.

The land is not divided by fences into small lots, but is inclosed

entirely by a stone wall, which was built when clearing the land of

stone, for all the land was formerl}^ as ston}'^ as the pastures now are.

(See PI. I, fig. 2.) Some of the tillage land has been drained with

stone underdrains, and from a good deal of it there has been a great

number of old pine stumps pulled out.

THE ROTATION FOLLOWED.

The rotation on this farm, if such it ma}' be called, is exceedingly

simple. Broadly speaking, half the land is in permanent pasture and

half in meadow. Most of the 100 acres of meadow land is in grass

and clover. Each year about 12 to 15 acres of this grass that seem

most to need renewing are broken up. Of this, 2 or 3 acres are

devoted to corn for green feed in late summer, to be followed by peas

and oats the next spring. The remaining 10 to 12 acres are sown at

once to peas and oats for hay. In each of these cases grass and clover

are sown with the peas and oats, the land thus being returned to semi-

permanent meadow. If the seeding fails, it is repeated after the peas

and oats are cut for hay. This gives a long period during which the

land stays in grass, but owing to the fact that the owner spreads the

manure from more than a hundred head of live stock upon this land,

hauling it at nearly all seasons of the year, midwinter and haying time

excepted, the fields are kept in such a productive condition as to cut an

average of 2 tons of hay per acre over the entire meadow area, includ-

ing the peas and oats.

As soon as the ground is hard enough to drive over in the spring,

the manure is brushed with a brush harrow, the man who drives the

harrow sowing at the same time a very light application of clover

seed—so light, in fact, that 1 bushel of red clover and 1 bushel of alsike

mixed go over the greater part of the 100 acres. Or, when manure

is being spread in the spring, some clover seed is applied by sprinkling

about a cupful on top of the loaded manure spreader. This plan
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provides for renewal of the .clover and, throii<;h the ai^ency of the

clover and manure, niamtains a better condition of the other grasses.

The owner believes also that the seedling plants of the clover hold better

through an unfavorable winter in the sod than they would in a newly

fitted seed bed. The manure is applied, so far as possible, with a

spreader.

Oats and peas are seeded at the rate of 2 bushels of oats and 1 of

peas per acre; with these 6 quarts each of timothy and clover per

acre are sown, the drill with which the grain is sown being provided

with a grass-seed attachment. Then if the oats lodge or the season is

unfavorable, so that the grass is killed out, a new application of seed

is made as soon as the oats and peas are cut, and the seed worked in

with a brush harrow. Following this a light coating of manure is put

on with the spreader. If the field should come in full of weeds it would

be replowed before seeding, but in an}' case the owner's plan is to get

a stand of grass as soon as possible, that being his best crop.

HARVESTING THE HAY.

Since ha}' is the principal crop on this farm, it is worth while to

consider the method employed in putting in the hay and the utiliza-

tion of labor at that work. On the first day of hay harvest one man
runs the mower in the forenoon; another man runs the tedder in the

forenoon and the rake in the afternoon. Late in the afternoon one

or more men begin cocking the raked hay.

In the forenoon of the second and later days one man with a team

runs the mower, another the tedder, and four men spread out the hay

cocked the previous afternoon in order that it may dry. In the after-

noons two men and teams haul hay from the Held to the barn. The

proprietor works the hay fork on the loaded wagon, two men distrib-

ute the hay in the mow, two pitch hay in the field, one rakes the hay

cut and tedded in the forenoon, and another cocks the raked hay.

The man last mentioned also finds time to feed the hens in the after-

noon.

One of the hands spends his whole time in the dairy. Another man
is engaged in the dairy in the forenoons for a local dairy company

whose milk is handled in Mr. McDonald's building, while in the after-

noons this man works for Mr. McDonald in the hayfields or wherever

needed. Consequently in the forenoons there are eight men besides

the proprietor at work, and in the afternoons nine men are working

on the farm.

During forenoons in hay harvest the proprietor spends his time

grinding sickles and in superintending the work of his men so as to

keep them all profitably employed.

From 5 to 6 o'clock in the afternoon most of the men are kept

busy milking. Those who handle the work teams, however, have
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their teams to care for, and, during hay harvest, one of these is back

in the field shortly after 5.30 and both wagons are loaded and drawn

in before 6.15 o'clock. The lighter team is hitched to the two-horse

rake at 6 o'clock and rakes until 7.30. The men who milk, after get-

ting their supper go to the field for a short time to bunch up hay or

load the two wagons. This makes a long day for the men, but this

extra labor is required for only a short time in the busy part of the

haying season; at other seasons the normal day's work ends at 6

o'clock.

Two daj^s in the week the butter and eggs must be delivered to the

station, so instead of both teams going into the field on these days one

man with the lighter team starts about 7.30 o'clock a. m. for town,

returning before noon. On the da}^ that the writer watched operations

closely the other team began drawing hay shortly after 8 o'clock and

had in two loads by 10.30. Of twelve loads brought in during the

writer's visit, two were weighed. One had 2,1:00 pounds of ha}^ on it,

the other 2,900. It is reasonably certain that the average was at least

2,500 pounds and all were taken off an area of not more than 5 acres,

most of which had not been plowed for fifteen years. This shows a

yield of approximately 3 tons to the acre and was made up wholly of

fine grasses with clover mixed m, a most excellent quahty of dairy feed.

The teams which do this work are of good size. One pair of mares

weighs 2,700 pounds, the other pair, horses, 2,860 pounds. The single

rake was drawn during the afternoon by the driving horse, consider-

ably lighter in weight.

As soon after haying as there is sufficient aftermath to furnish feed

the cows are turned into the meadows, for the permanent pasture is

then getting dry. Any newly seeded piece, however, is previously

given a light coat of manure, which prevents the cows from grazing it

down, and any other piece which would be hurt by grazing is treated

likewise. The cornfield is shut off with a temporar}' wire fence. Some

manure is spread occasionally even on the permanent pasture.

FEED FOR THE COWS AND CALVES.

As soon as the pasture gets dry and insufficient in the summer, and

before the mowing land can be used, a suitable quantity of hay is fed

to the cows ever}^ day, and later on the corn is fed out green. The

roughage for winter feed is entirely of this mixed hay , which contains

a large proportion of clover. The cows get, when m full milk, 8

pounds of grain a day, in two feeds. The grain is mixed, consisting

of 1 part cotton seed meal, 2 parts ground corn, 2 parts ground oats,

and 1 parts wheat bran. Skim milk is fed to the calves until they

are more than a year old, and the surplus at all times is given to the

milch cows.
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BUTTER PRODUCTION.

The cows freshen during the fall, so that most of the butter is pro-

duced ill the winter: fresh pasture conies on at such a time in th(^ ])»'riod

of lactation as to prolong the flow of milk in the spring. The cows

produce on an average a pound of l)utter each per day for three hun-

dred days in the year—that is^ 30,000 pounds of butter from KX) cows

in the course of a year. The ])utter is sold -as soon as made the year

round to regular customers, mainly in New York City. The selling

price is 35 cents, Mr. McDonald paying the express charges to the

city. By the use of plenty of hay and skim milk for the calves as

they grow up they are kept in vigorous shape and breed rather earlier

than the average, so that many of the heifers are in milk at two years

of age.
POULTRY PRODUCTION.

Four hundred of the 600 hens kept on the farm are housed in one

long, cheaply constructed house. This house is divided so that

approximately 50 hens are in eaili iiiclosure. The other 200 hens for

breeding stock are kept in smaller ]icns in a separate location.

RESULTS ACHIEVED.

The gross receipts for a year for l)utter, eggs, and poultry, with

occasionally a small quantity of hay sold, amount to $10,000 in round

numbers. The annual expenses for grain are approximately |3,000;

for labor, another §3,000. The debt on this farm in 1875 is said to

have been $8,400, and to have been entirely cleared up in the twelve

years following that date. The hay land has been cleared of stumps

and stones, the buildings improved and added to (the dwelling house,

barn, and dairy now having slate roofs), the mill and electric-light

equipment have been put in, and the land rendered vastly more pro-

ductive than it was in 1875.

The orchard back of the house has been made more productive by

general care, and especially by burying on the up-hill side of an apple

tree any animal which died on the farm.

In spite of the simplicity of its cropping system, this farm has been

rendered so productive as to provide many of the comforts and con-

veniences usually attributed to city life, and to maintain a large fam-

il}'^ at the same time.
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PLANNINC A CROPPING SYSTEM.
By \V. J. Spillman, A(/rl<-iillnrift in Cluirgi- of Farm Mavngcment Lirestigadons.

INTRODUCTION.

One of the lines of work undertaken by the OfTice of Farm Manage-

ment Investigations is the making of working plans for farms. Some

of these plans are more or less general in character, representing sys-

tems adapted to particular types of farms in definite soil and climatic

areas. Others are made for individual farms.

There are two principal reasons why work of this kind is under-

taken. In the first place, very few farms have any definite crop])ing

system, and it is comparatively easy to plan a system that will meet

the requirements of the case and increase the farmer's income. We
are thus able to render material service to a considerable number of

farmers, whose farms in consequence become centers of local interest

and serve as object lessons to the community. In the second place,

the number of farms on which the full possibilities of a given type of

farming are realized is exceedingly small; so small, in fact, that it is

necessary to increase the number very materially ])efore many impor-

tant problems relating to farm management can be solved.

To illustrate: On the farm of Mr. W. IT. Rowe, described in Farm-

ers' Bulletin No. 272," the possibilities of a given system of managing

swine with a particular cropping system have been worked out. One

litter of pigs a year is produced. These are pastured on clover in

summer and fed sufficient grain to bring them to a weight of frorn

100 to 125 pounds by the end of the pasture season. In winter they

are fed grain and soy bean hay. The next summer they return to the

clover pasture, while the feeding of grain continues. About the 1st

of August they are sold, weighing from 325 to 350 pounds each. This

system utilizes the full possibilities of the clover pasture. The extra

hogs during early summer consume the abundant growth of clover

at that season, while the smaller number later find just about the

amount of pasture they can utilize. With this system the farmer is

able to sell an average of six large hogs a year for each acre in clover

on the farm. This farm is in the North, where winter pasture is not

available. The owner knew just what acreage of each crop to grow,

and he knew approximately the quantity of grain and mill feed he

would need during the year. This is the only instance thus far found

in which a farm devoted to hog raising had its problems so fully

worked out.
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26 MISCELLANEOUS PAPERS.

Suppose, now, a hog farm is located far enough south to make \nn-

ter pasture available, and that it is desired to produce 200-pound hogs.

Fall litters of pigs may be given pasture and grain during winter and

early summer, the grain being so apportioned as to cause the hogs to

reach the desired weight, say, by the 1st of July. Spring litters may
be given pasture and grain till autumn, and then penned and forced

rapidly to a weight of 200 pounds. In such a system, on a farm of a

given size, what acreage of winter pasture and of summer pasture

should be provided? Wliat pasture crops should be used? How
much grain should be fed? These are questions that can only be

answered by experience. We are able to make estimates that will

serve as approximate answers, but the experience of a considerable

number of farms is necessary before these estimates can be relied on.

There are similar questions that need to be worked out in connec-

tion with nearly every type of farming for every section of the United

States. One of the most important reasons why detailed plans are

drawTi in this office for individual farms is, therefore, to enable us to

find valual^le material for the study of the possibilities of the various

types of farming. Among a large number of plans furnished, some

will result in the development of farms to their full possibilities.

Every such farm is an object lesson of great value. A large number

of such farms would furnish data for generalizations of inestimable

value.

The number of distinct types of farming is large, and most farms

combine two or more of these types. Even farms of exactly the same

type—as, for instance, dairy farms that grow only roughage and buy

all the concentrates—may and do have widely different cropping sys-

tems. This is true even on contiguous farms of the same t}^e. This

field of research is therefore a wide one. It relates in a most vital

way to the development of the agricultural resources of the country.

If properly pursued it can not fail to result in the accumulation of a

vast number of important facts and principles which can be put into

pedagogical form and thus become an important subject of instruc-

tion in schools.

In attempting to plan a cropping system to fit exactly the needs

of a farm, the objection may be raised that this is impossible because

of the great seasonal variation in yields. This objection overlooks

the fact that every farmer in the United States is actually compelled

to make such plans every year, whether they are feasible or not.

There can be no two answers to the question whether we shall attempt

to aid the farmer in this the most important work he has to do. If

agricultural science is of any value at all it must aid the farmer in

planning his work. With sufficient study, the ordinary fluctuations

in yields become known quantities, and allowances can be made for

them. When a farm is heavily stocked, it will occasionally occur
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that foed will run short. In such casos the onl}' resource is to buy,

unless the farmer is willing to dispense witli a portion of his stock.

It should be remembered that when a farmer is ])uying feed he is also

buying fertility. One of the most successful farmers in this country

says: "I usually keep enough stock to eat all 1 raise, and I usually

take the chance of keeping a little more; for it does the farui no harm

to buy a little feed if it is needed."

FABM SELECTED TO ILLUSTRATE THE METHODS USED IN
PLANNING A CROPPING SYSTEM.

The plan selected to illustrate the methods used in arranging a

cropping system to fit defmite conilitions is one recently drawn lur

a farm in northern Illinois. The nuiu-

ager had already determined approxi-

mately the possil)ilities of this faru)

under the particular type of farming

he desired to follow. The number of

conditions to be met was unusually

large. Figure 1 shows the arrange-

ment of the farm as it was presented

to us. It will be seen that the arable

land aggregates 103 acres. This is all

good land, sloping in a fairly uniform

manner to the south and west, sulli-

ciently for drainage purposes. It was

desired to keep about 25 cow^s, 5 to 15

head of horses (some of these to be kept

for city owners), 50 to 60 hogs, and 100

hens. It was desired that a farmstead

be reserved in the northwest corner of

the arable portion.

It was preferred that all the stock

should be provided with pastiu"e. At

the outset it was plain that ordinary

permanent pastures for all this stock

would occupy too much land.' It was

therefore decided to provide more pro-

ductive temporary pastures. The con-

dition of the land justified the assump-

tion of the following yields: Silage, 9

tons; hay, 2 tons; soiling corn, 7 tons.

It was assumed that by feeding 5

pounds of hay or 20" pounds of soil-

ing corn per head daily, the pasture could be made to carry 1 cow
per acre.
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In order to ascertain the quantity of feed required annually, the

following system of feeding was assumed:

Cows.

May lO-October 10.—One acre of pasture per head. (This pasture will be second-

year timothy and clover meadow.)

May 10-August 10.—Five pounds of hay, with pasture.

August 10-October 10.—Twenty pounds daily of soiling com or silage with pasture.

October 10-May 10.—The average ration for dry and oihitr cows is silage, 40 pounds;

hay, 10 pounds; grain, 4 pounds.
Bulls.

May 10-August 10.—Silage, 25 pounds; hay, 15 pounds; grain, 4 pounds.

Augu.«t 10-OctoVjer 10.—Soiling crops. 25 pounds; hay, 15 pounds; grain, 4 pounds.

October 10-May 10.—Silage, -30 pounds; hay, 18 pounds; grain, 4 pounds.

Yearlings.

May 1-October 1.—Pasture, with 5 pounds of hay daily.

October 1-31.—Pasture, with 25 pounds f»f rape daily.

November 1-30.—Hay, 12 pounds, and rape, 30 pounds, daily.

December 1-April 30.—Hay, 10 pounds, and silage, 25 pounds, daily.

Calves.

First four months, an average of 15 pounds of milk, 5 pounds of hay, and 1 pound of

grain daily. (This is a lil>eral allowance.; Five months, pasture, with 5 pounds of

hay daily. One month, pasture, with 10 pounds of rape daily. Two months, hay, 9

pounds, and silage, 15 pounds, daily. •

Horses.

An average of 18 pounds of hay and 6 pounds of grain daily throughout the year.

This is an overestimate, since some of the horses will be at jjasturc part of the time, but

the number of horses in winter will exceed the number in summer. Besides, it is well

to have a reserve of feed in case of short crops.

Hoys.

The system of feeding hogs was assumed to be that used on the farm described in

Farmers' Bulletin No. 272, already referred to. These two farms are in the same sec-

tion and on soil of the same type. The Rowe system was also used, because it is the

Iinly one for which accurate data are at hand and which is adapted to the section in

que.stifm.

The followiiif^ talkie gives the Jiumber of stock and the quantity of

each kind of food required, together with the yields per acre and the

number of acres of each class of crops:

Number of live stock.



PLANNING A CROPPING SYSTEM. 29

From the proccdins: table it is seen that the following acreages are

required: Cum, 14.0 + 2.43 = 17.03; hav. 45; pasture, 40; and rape,

0.52: a total of 102.55 acres. The problem now is to arrange these

acreages into suitable rotations.

The fact that the cows need 25 acres of pasture suggests one rota-

tion on fields of 25 acres each. A part of one of these fiekls may also

furnish pasture for the horses. The further fact that the hogs require

5 acres of clover pasture suggests another rotation on 5-acre fields.

Since the necessary acreage is practically the whole of the arable land

it will be necessary to double-crop a few acres in order to secmv space

for the farmstead. No estimate of pasture for young stock is inchuleil

in the table. Since it is desirable to keep about half as numy of these

as there are mature cows, in order to nuiintain a high degree of effi-

ciency in the herd, it happens that the tract of 1 1 .77 acres of wot)dland

pasture north of the road just about sufiices for the young stock.

THE ROTATIONS ADOPTED.

A careful consideration of the conditions specified and of the many
different possible rotations led to the adoi)tit)n of one three-year rota-

tion as follows: First year. 7 acres of corn and IS acres of peas anil

oats; second year, timothy and clover; thirtl year, timothy and

clover.

This rotation requires that timothy and cUiver be sown in the 7

acres of corn at the last cultivation, a conunon practice in New
Fngland and a successful practice on several farms in Iowa, Missouri,

and other Western States. Timothy and clover are also to be sown

either with the peas anil oats, or immediately after the latter are

harvested for hay. The third year of this rotation furnishes the

necessary pastiu'e for the cows; the second year furnishes the required

10 acres of pasture for the horses and 15 acres for hay. This will

require a temporary fence, which, however, is entirely feasible.

In case the seeding of grass fails, rye may be sown after the corn in

the fall, to be followed by soy beans for hay the next summer. If

the seeding of grass after the peas and oats fails, winter wheat sliould

be sown on the land needed for horse pasture. Tliis will fm-nish good

pasture throughout the summer, as the wheat will not stool until late

in the fall or early the next spring. The remainder of the pea and

oat land may very properly be planted to sorghum for hay. The

next year the whole 25 acres may be sowti in winter wheat m the

spring, to be used by the cows for pasture during the summer.

To secure the 5 acres of clover for the hogs, in a rotation in which

the remainmg crops are useful, the following three-year rotation was

arranged: First year, com, in which clover is sown at the last culti-

vation; second year, clover; third year, peas and oats for hay, fol-

lowed by rape sown in midsummer.
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IVOOOL/IND
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This rotation permits more rape to be growTi than is strictly needed,

but the extra quantity can be utiHzed by the pigs and calves.

If the seeding of clover in the corn fails, sow winter wheat in half

of it in the autumn. Pasture this wheat down the next spring, and

follow it by sorghum for hog pasture, turning the hogs in on the

sorghum when it is about 18 inches high. The other half of the land

should be planted to ^^inter wheat in

the spring. This will furnish good

pasture for hogs throughout the

summer.

These two rotations occupy 90 acres

of land, and furnish 12 acres of corn,

38 acres of hay, 5 acres of rape, and

all the pasture needed. There are

still needed 5 acres of com and 7 acres

of hav. Reserving 3 acres for the

farmstead, 10 acres on which to grow

these crops are left. The e\4dent solu-

tion of this problem lies in a two-field

rotation of com, 5 acres, followed by

a double crop of hay the next year.

Fortunately, the farm described in

Farmers' Bulletin No. 272 has sho%vn

tha^t soy beans are not only an excellent

hay crop in that section, but that they

may be planted as late as the last week

in June. This fact suggests rye as a

winter hay crop. Only 2 acres of this

need be used for hay, since only 7

acres of hay are needed and the soy

beans furnish 5 acres. The remaining

3 acres of rye will be convenient for

bedding. Accordingly, the following

two-year rotation was laid out for two

5-acre fields: First year, com, followed

by fall-sown rye; second year, rye,

followed by soy beans.

It now remains to fit these three rotations into the arable land.

Figure 2 shows the final result. This arrangement permits a single

road to reach every field on the farm. The peculiar outline of the

farm makes this road rather long, but it would be hard to avoid this

slight difficulty.

Fields G, H, and I, figure 2, are to be devoted to the three-year rota-

tion consisting of 7 acres of corn and 18 acres of peas and oats the first

TIMOTHY^aOVER

{jdc/rsCVRN.
\8otrftPEAsrarrs.

TiMOTNr/aoYe/i.

H 2S acres.

T/MOrNfandCLOVER.

TIMOTHYandCLOVER.

\ 7acres CORN
\/eacres f>£ASandO/fTS.

Fig. 2.—Final arrangement of the several

fields, showing the cropping system

recommended.
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year, followed by timothy and clover left down two years. The other

three-year rotation on 5-acre fields may bo run on any three of the

fields B, C, D, E, and F, with the two-year rotation on the remaining

two. The farmstead occupies the 3 acres in subdivision A. This

gives room for a tenant house, barn, chicken house, and a small

garden.

On receiving the above plans, the manager of this farm wrote: ''I

have carefully read your suggestions as to the field arrangements of

the farm and the plan of operation. I do not see why I can not carry

out every suggestion to the letter."

The results of the operation of this plan will be carefully studied

by this office. It will be seen that some features of the jilan are some-

what experimental, at least for that locality. Other features are

based on successful practice on near-by farms.

ARRANGEMENT OF CROPPING SYSTEMS FOR FARMS.

It is hoped that ultimately it will be possible by the study of farm

practice on the best farms to arrange rotations in all parts of the

country based entirely on successful local practice. While this office

can not undertake to furnish detailed plans for an indefinite number

of individual farms, at the same tim<3 we desire the opportunity to do

a considerable amount of this work, in order that we may test the

possibilities of certain types of farming and enlarge the number of

highly successful farms, so that we may have more material for the

study of farm management. Ultimately it is hoped to formulate

generahzed plans for farms of various types in all sections of the coun-

try, and to make these plans available in our publications.
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THE Al'l'LICATlOX OP VEGETATIM: PROPAGATION
TO PEGL'MIXOUS P'ORAGE PLANTS."

By J. M. \\'E.sT(i.\TE, Assistant Agroslologist in Charge of Alfalfa and Clover Introduc-

tion, Forage Crop Investigations, and George W. Oliver, Plant Propagator, Seed and

Plant Introduction Investigations.

INTRODUCTION.

The practical (UfTiciilties which have presented themselves in

connection with the development of improved strains of peremiial

forage plants have been such as to retard the progress of the work.

The necessity for isolation to prevent promiscuous pollination and

the time required to secure any considerahle quantity of seed have

together served to handicap seriously the work of developing new
strains of forage plants, especially the perennial legumes. The

method of propagating forage plants by means of cuttings herein

described has been worked out chiefly in connection with Medicago

sativa and Trifolium pratense, but preliminary experiments indicate

that it may be quite as successfully adapted to all dicotyledonous

forage plants. Among the species which have been successfull}^ pro-

pagated in this manner may be mentioned Medicago sativa, Melilotus

officinalis, M. alba, Trifolium pratense, and T. repens. B}^ using

the offsets or innovations the method is also applicable to grasses.

A number of problems in comiection with the self-sterility of the

different species in question demand further attention. It is hoped

that the method here suggested will stimulate the work of developing

varieties of forage crops throughout the country.

a In the summer of 1903 a plot of Peruvian alfalfa (S. P. I. No. 9.303) in the gi'ass

garden of the Department of Agi-iculture proved resistant to the leaf-spot disease

{Pseudopeziza medicaginis), which nearly ruined the check plot of ordinary alfalfa.

Although this strain is nonhardy and ordinarily winterkills except in the southern

portions of the United States, there were two plants which survived the severe winter

of 1903M in AYashington, D. C. These points, together with the hairiness, leafiness,

and vigorous growth of this variety, brought it to the attention of those interested

in breeding alfalfa. These plants were placed in large pots and moved to the green-

house to be utilized in the hybridization work inaugurated by Dr. B. T. Galloway.

Later on Doctor Galloway conceived the idea of raising a large number of plants of

these two individuals vegetatively, in order to produce a large quantity of seeds the

same season. This was successfully accomplished by the method here described.

The adaptation of this method to the breeding of forage crops, especially the legumes,

has proved so promising that it is deemed advisable to publish the results ob-

tained.—C. V. Piper, Agroslologist in Charge of Forage Crop Investigations.
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34 MISCELLANEOUS PAPERS.

DESCRIPTION OF THE METHOD EMPLOYED IN THE VEGETATIVE
PROPAGATION OF LEGUMINOUS PLANTS.

The method, as here described, apphes specifically to alfalfa.

Slight modifications miay be necessary in case of its application to

other species.

The cuttings should be made about three inches in length, prefer-

abl}^ from the upper portion of reasonably matured stems. Plants

gro^vn outside the greenhouse produce the best cuttings, but in case

the stock plants are not near at hand it is generally advisable to

transplant them to the greenhouse, cutting the stems back close to

the ground. Such plants will give an abundance of good material

for cuttings \vithin two weeks. It is practicable, when the cutting

material is limited in quantity, to utilize also the middle and lower

portions of the stem. In any case, two or three nodes should be

included in each cutting, the lower being near the base to facilitate

rooting. It is possible to secure a second set of cuttings from the

original ones when they have grown to twice their original height,

usually about three weeks after potting. The upper cuttings of the

original stem are best adapted to this second series of cuttings, as

the terminal growth is not interrupted. (PI. I, fig. 1.)

The slips should be inserted in sand (PL I, fig. 2) and when the

largest roots are three-fourths of an inch in length thev should be

transferred to 2-mch pots, and later on to 3-inch pots. (PL II, fig. 1.)

The size which the plants can attain in such pots without becoming

pot-bound will permit them to be transplanted to the permanent

nursery rows, if the season be suitable, or to an outside cold frame

(PL II, fig. 2), to remain dormant till spring, in case the cuttings are

made during the winter. Greenhouse facilities are desirable, though

not essential. It is possible with 30 square feet of greenhouse space

and 90 square feet of cold frames to secure, during a single winter,

1,000 plants from an alfalfa plant of average size. In the northern

portions of the L'nited States the conditions of the weather ma}^ be

too severe to permit of transfer to outside cold frames. In the south-

ern portion of the country cold frame protection may not be neces-

sary, but some means should be adopted to protect the plants from

other sources of danger until they can be permanently transplanted.

The efficiency of the method is shown by the fact that at least

95 per cent of alfalfa cuttings become well rooted in the pots. The
newly potted cuttings should be watered sparingly and shaded from

direct sunlight for the first two days. Wliere it has been necessary

to transfer the plants to cold frames at Washington, D. C, in mid-

winter, the loss has been as high as 10 per cent, owing to the sudden

change of temperature. Cloth protection is recommended, as the

plants, havmg been grown in the greenhouse, are likely to be tender.
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Fig. 1.—Cuttings of Peruvian Alfalfa Before and After Rooting.
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Fig. 2.-CUTTINGS of Peruvian Alfalfa Rooted in Sand in Greenh OUSE.
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Fig. 1.—Potted Cuttings of Peruvian Alfalfa in Greenhouse.

Fig. 2.— Potted Cuttings of Peruvian Alfalfa in Cold Frames.
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No losses resulted on one occasion in the transfer of l.SOO plants to

the permanent nursery rows 5 miles distant. The tops were cut

back to 6 inches in height before being removed from the pots in

the cold frames. (See PI. Ill, figs. 1 and 2.)

APPLICATION OF THE METHOD TO PRACTICAL PLANT-BREEDING
PROBLEMS.

In connection with establishing new varieties of such leguminous

forage plants as alfalfa and clover it is sometimes desirable to start

with a strain from a single individual, or at best from a limited

number of individuals. This is the case where an especially prom-

ising form is confined to so few plants that the problem of increasing

the stock for further tests and possible introduction is a serious one.

In work of this kind many difficulties have heretofore been encoun-

tered. The seed selected from a promising set of individuals in an

ordinary nursery or testing plot ma}' have as its male ])arents plants

of all of the strains in the series mider test, a circumstance which

works against the fixing of the strain along the desired lines.

This promiscuous parentage can usually be avoided only by keep-

ing the remainder of the plants clipped to prevent flowering. This

is not practicable in case other strains are being developed at the

same time. \Vliile it is possible to isolate several hundred plants so

that the danger of outside pollination is for the most part eliminated,

yet with a few plants this is much less satisfactory, as there is not

the protection of numbers which a considerable area of plants of one

strain gives. The several hundred plants which can readily be pro-

duced from the selected individuals during the winter can be isolated

by transfer to a considerable distance from other plants of the same

or closely related species. It is possible that a considerable area

could be practically isolated by lateral screens to confine the fer-

tilizing insects temporarily to the plants in question. Under these

conditions the presence of great numbers will make it probable that

the bulk of the seed secured wdll have the selected individuals for

its male parents.

The quantity of seed procm'able from a few plants is usually so

small that several seasons are required to obtain sufficient stock for

even the preliminary tests of the new strain under field conditions.

But by using cuttings it is quite practicable to produce in the green-

house as many plants from one individual during the fu'st winter as

would be expected in at least two years from seed. Therefore this

method results in a considerable shortening of the time required to

get the seed of any one selected strain in sufficient quantities for

field tests.

In practical selection work where strams resistant to cold, drought,

or disease are being developed, natural selection will weed out the
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undesirable plants. In these cases the method suggested by Hays «

is most practicable. In case, however, the selections are being

made along different lines, as for yield, leafiiiess, or composition,

there can be no natural elimmation of the undasirable individuals.

Ai-tificial elimination in many cases is tedious, as, for instance, when

selection for composition is in progress. The method here described

will enable fixed strams to be secured in a much shorter time than

where the seed is influenced by pollen from inferior individuals.

In cases where there is at hand but a single individual of a given

strain its possible destruction hj accident may be guarded against

by mcreasing the stock, as here suggested. If the prelimmary tests

show it to be of probable value, the question of seed production can

then be considered.

The transplanting of matured alfalfa plants is difficult, owing to

their great root development. It is much more expedient to make

cuttings to the required number and transplant these to the desired

location.

In experimental tests, such as fertihzer pot trials with smgle plants,

it is well known that the individual variations of the different plants

utilized is a varying factor, for which it is difficult to make correc-

tions. This factor is practically elimmated where the plants under

test are produced by cuttings from a single individual. It is sug-

gested that in fertilizer tests, for instance, where pots or even small

plots are used, the experiments can be rendered less liable to error

by utilizing freshly rooted cuttings of a single mdividual for the

entire series of experiments.

In view of the bearing which the self-fertility of a given species

has upon the application of the method to starting a strain from a

single mdividual, a list of self-sterile and self-fertile plants is here

given. This list is from Kirchner,^ based in part upon his own work

and, in part, upon that of others. Those plants listed as self-sterile

failed to set seed when the inflorescence was bagged, while the self-

fertile species produced seed when similarly covered.

Self-sterile.—Uedic&go sativa, M. falcata, Trifolium pratense, T.

hybridum, Vicia cracca, V. angustifoha, V. villosa.

Self-fertile.—UeMlotus alba, Medicago carstiensis, M. denticulata,

Trifolium repens (slightly), T. incarnatum (slightly), Ornithopus

sativus, Cicer arietinum, Vicia sativa, V. faba. Lens esculenta,

Lathyrus sativus, L. tingitanus, Pisum sativum, Glycuie hispida,

Phaseolus vulgaris, Vigna sinensis.

oHays, W. M. A Method of Breeding a Hardy Alfalfa. American Breeders'

Association, vol. 1, 1905.

b Kirchner. Q. Ueber die Wirkung der Selbstbestaubung bei den Papilionaceen.

Naturw. Zeitschrift fiir Land und Forstwirthschaft, parts 1, 2, and 3, 1905. Digest

in Bot. Centralbl., Vol. XCVIII, No. 18, p. 449, 1905.
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The behavior of any species under continued inbreeding will deter-

mine the miniimun number of plants which can be utilized as the

foundation stock for a given strain. It is, of course, impossible to

start with a single individual in case it is absolutely sterile to its own
pollen. It may be, however, that the differentiation incident to vege-

tative propagation permits the use of pollen of plants derived from the

same individual. If this last condition does not obtain, the employ-
ment of at least two individuals is essential. These should, of course,

be as nearly identical as possible with regard to the desired character-

istics.

The legumes are variable in respect to self-pollination, and unfortu-

nately there still remains a great deal of work to be done in this direc-

tion, as many of the early experiments were not performed under as

rigid conditions as might be wi.shed. It is pr()ba])le that many flowers

failing to set seed wiien bagged fail not l)ecause they are sterile to

their own pollen, but because of abnormal conditions incident to the

bagging. A series of experiments is in progress to determine whether
a number of the species of legumes usually regarded as self-sterile are

not to a certain extent self-fertile, at least to pollen from other por-

tions of the same i)lant or from another plant produced from a cutting

from the same individual.
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THE CONTROL OF TEXAS ROOT-ROT OF COTTOX."

Bv C. L. Shear, Pttlholot/ist, ami CiEORciK F. Mii.ks, Srimtijir Assistant In I'lilhologi/.

INTRODUCTION.

Root-rot, or the so-callod 'clyin^^" of cotton, is each year becommg

a more and more serious enemy of the cotton grower in Texas and

other parts of the Southwest. It has not yet been found east of Texas,

but it is likely to spread gradually eastward. The extent of its dam-

age to the cotton crop during the past season (1906) was apparently

o-reater than ever before. It has been estimated that the total loss

caused by this disease in Texas last year was about S3,000,000. Dur-

ing seasons favorable to the development of the parasite it increases

its area of destruction quite rapidly. Some cotton planters have

expressed the opinion that this disease is at present a more serious

menace to the cotton crop of Texas than the l)oll weevil.

Root-rot is not restricted to cotton, but attacks a large number of

other cultivated and wild plants.

CAUSE OF ROOT-ROT.

The disease has been attributed by j^lanters to a variet}^ of causes.

Our investigations have shown, however, that it is primarily due to a

fungous parasite which lives and spreads in the soil. This fimgus is

known as a species of Ozonium and is most prevalent and mjurious in

the Houston clay or black waxy soils of the Southwest. Under favor-

able conditions of temperature and moisture, the fungus attacks the

roots of the cotton plants, destroying the rootlets and external surface

of the roots and also invading the fibro-vascular system, thus causing

the plants to suddenly wilt and die. This organism grows best where

the aeration of the soil is poorest. The disease may be easily recog-

nized by the sudden wilting and dying of the plants and the presence

on the loots of dirty yellowish strands or a thm weft of the fungous

filaments.

oThe results of the field experiments conducted by Doctor Shear and Mr. Miles

last season (1906) were so promising that it is deemed desirable to present them to

cotton growers at once. Further time will be required to complete the investigations

and demonstrate more exactly the value of the method recommended.—B. T. Gallo-

way, Pathologist and Physiologist, and Chief of Bureau.
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EFFORTS TO CONTROL THE DISEASE.

Our investigation of this disease, including the tests of possible

methods of prevention or control, is not yet complete. A consider-

able variety of tests has been made in the application of various

fungicides and other chemicals and fertilizers to the soil, and attempts

have also been made to secure by selection a race or variety of cotton

that might be immune or show some degree of resistance to the dis-

ease. Neither of these lines of investigation has yet given promise of

success.
ROTATION OF CROPS.

It is generally knowTi to planters familiar with root-rot that it does

not affect grasses and grains, and when such crops are grown upon

infected land for a few years the succeeding cotton crop is not likely

to siiffer so badly. The beneficial results from such rotations alone

are, however, not always uniform or satisfactory.

AERATION OF THE SOIL BY DEEP PLOWING.

Field and laboratory investigations, coupled w^th the experience

of practical growers, have led the writers to conclude that lack of

pro]>er aeration of the soil is one of the most important factors favor-

ing the development of the root-rot fungus. Deeper plowing than

that usually practiced in ordinary cultivation methods improves the

aeration of the soil and was therefore tried.

Three series of experiments were conducted, consisting of (1) deep

fall plowing, the land being plowed to a depth of 7 td^O inches on

December 7 and 8, 1905, (2) deep spring plowing, and (3) spring

subsoiling.

DEEP FALL PLOWIXG. '

The experiment in deep fall plowing was carried on near Luling,

Tex. An area was selected where the cotton was nearly all killed

by the root-rot during the previous season. Three acres of tliis field

were plowed 7 to 9 inches deep ; the remainder was given the ordinary

preparation and cultivation, being simply bedded up with a "middle

buster" in the spring. The cotton on both plats was planted at

the same time and treated in the same mamier during the season.

On October 25, 1906, by an actual count of the plants in 15 rows of

each plat, representing the average condition, onl}^ 12 per cent of

the plants on the deep-plowed plat were found to be dead, while on

the check plat adjoining, which had received ordinary preparation,

96 per cent of the plants had been killed by the disease.
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DEEP SPRING PLOWING AND SUBSOILING.

The results of the deep sprin<]j pUnvinj; and subsoiUng were not so

satisfactory, though there was a very noticeable benefit from this

treatment. The plants on the subsoiled land showed much less rot

than those on the land which was plowed deep. The cotton was

noticeably larger and more productive on all the treated plats, and

especially on that which was subsoiled.

The accompanying illustration of our experimental plat at Petty,

Tex., from a photograph taken October 10, 1906, shows on the left

root-rot-infected land treated by spring subsoiling and on the right

Fig. 3.—Cotton field badly infested with the root-rot. showing the result of spring subsoiling. The

plat at the left, subsoiled, shows the cotton mostly alive, and the plat on the right, prepared in the

ordinary way, shows the cotton nearly all dead.

the chedc plat which received ordinary preparation. The contrast

was not so great, however, throughout the whole area. It was

impossible to obtain satisfactory photographs of the plats treated

by deep fall plowing, as the leaf worm had destroyed the foliage.

TREATMENT RECOMMENDED.

The benefit derived from deep fall plowing is so remarkable that

it seems desirable to call the attention of cotton growers to this

method of controlling the root-rot. The deep fall plowing should
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be combmed \vitli rotation of crops, using, for two or three years

previous to planting cotton on tbe land, some of the grasses or grains

best adapted to the requirements of the particular locality. This

course has proved most practicable and successful in combating this

disease.

In order to attain success by this method the plomng must be

very thoroughly done and at the proper time. Good results can

not be secured unless the land is plowed to a depth of at least 7

inches, and 9 inches would be still better. This work cannot be

done ^\iih. the small plows in general use by cotton planters. A
good disk plow or a 12 to 14 inch plow of the ordinary form must
be used. In the experiments of the writers the plomng was done

early in December. We believe it would be better to do it in

November, as the soil would have a greater opportunity to become
aerated; but if it is impossible to do the plowing in the fall it

should be done during the winter or early spring.
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THE HISTORY OF THE COWPEA A\l) ITS IXTRO-

DUCTION IXTO AMERICA."
By W. F. WiciiT, Amsldnt Botnniat, Tajonoinic Inrestlyations.

INTRODUCTION.

The purpose of this paper '' is to give a brief history of the intro-

duction of the phmt known as the cowpea (Vir/na inif/uiri/Idta) into

America, to establisli as nearly as possible the time at which it was

introduced, and to ascertain the region to which it is native.

oAlthoush the cowpen is the fhiof locriiminous rrop of tlip southern Ignited

States, the most diverse and often erroneous ideas prevail in regard to its geo-

graphic origin and the time and means of its introduction into American agri-

culture. It has been maintained by some, for example, that it is a native of

tropical America ; by others, that it was brought from Africa by the negro

slaves, and by still others that it was introduced by the United States Depart-

ment of Agriculture.

Because of the bearing of the question on certain introduction and breeding

experiments with cowpeas. Mr. A. J. Pieters, then in charge of the seed intro-

duction and distribution work of the Department, started an inquiry into the

subject, intrusting the work to Mrs. K. S. Bort, who made extensive extracts

from the literature of cultivated plants. So many questions arose, however,

requiring the consideration of a botanist trained in the critical discrimination

of plants and with a wide knowledge of botanical literature, that Mr. W. F.

Wight was assigned to the task. He has made a thorough investigation of the

history of the cowpea, and in the accompanying paper has brought forward

proofs of the principal points in that history, namely, that the cowpea is a

native of the Afghanistan region; that it was introduced into the West Indies

over two hundred years ago, and that it subsequently was brought to the Amer-

ican mainland, gradually extending northward until, about 1797, it reached the

latitude of the Potomac and attracted the attention of such a keen agriculturist

as Washington himself.

—

Frederick V. Coville, Botanist in Charge of Taxonomio

Investigations.

6 The author wishes to acknowledge his indebtedness to Mr. Frederick V.

Coville for Latin and Greek translations and for many suggestions ; to the

Chinese Legation for translation from the Chinese ; to Mr. S. Stefansson, of

the Library of Congress, for translation of Arabic ; and to Mr. C. M. Mansfield,

of the Bureau of Plant Industry, for photographs.
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The conclusions which have been drawn are, briefly, that it was

introduced into the West Indies during the latter half of the seven-

teenth century and probably reached the mainland during the first

half of the eighteenth century; that it is a native of India and the

region northwestward to the southern part of the trans-Caspian

district ; that its cultivation in that region is of ancient date ; that

its cultivation extended to China at a very early period ; that it was

known in Arabia and Asia Minor as early as the beginning of the

Christian era, and was cultivated in at least one of the countries of

southern Europe at about the same time, but that its introduction into

central Europe was of much later date and entirely independent of

its introduction into southern Europe.

HISTORY.

The nativity of several economic plants that have been in cultiva-

tion for a very long period is extremelj^ difficult of determination.

This difficulty is especially great in the case of the cowpea {Vigna

unguiculata) , because of its similarity to some other leguminous

plants likewise in cultivation for several centuries, and the vague

Avay in which these plants were described or alluded to by early

authors.

It is evident from the statements of these authors that more than

one bean-like plant was in cultivation in southern Europe before the

discover}'- of America. It may be inferred also that at least one of

these plants bore a close resemblance to the common or kidney bean «

(Phaseolus vulgaris)^ since this species was introduced into Europe

Avithout apparently receiving the attention that a plant more unlike

any known to them would have attracted. The statements regard-

ing the origin of maize, for instance, are much more definite than

those concerning the species of beans. Many of the botanical authors

wM) wrote during the century following the discovery of America

and the introduction of American species into Europe, like their

predecessors, sought to identify the beans cultivated at the time they

wrote with the bean-like plants described by Theophrastus and Dios-

corides. This tendency is doubtless at least partly responsible for

their failure to distinguish clearly the species then cultivated. De

Candolle, in the " Origin of Cultivated Plants," while doubting the

identity of Phaseolus vulgcn^s with any of the plants known to the

ancients, after discussing the origin of the words applied to P. vul-

garis in several European languages, says (p. 339) :
" Nevertheless,

a In this paper the expression " the common bean " is not used to designate

any particular one of the many garden varieties of Phaseolus vuhjaris, but is

applied to all the forms of the species. The term "kidney bean" is used by

the English and " haricot bean " by the French in the same sease.
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(he (lolichofi of Thooplirastus has been definitely referred [by other

authors] to the s<<n'Ut niniwr \PhaxcoluH coccineus {P. inultlforus

Lam.)]. 'Hid the fasiolus to the dwarf haricot [Phaseolus vulgaris']

of our gardens * * *
_ j ^an only say it may be so." Again

(p. 347) : ''^Lobion in Dioscorides is the fruit of Ph. vulgaris, at least

in the opinion of commentators."

DeCandolle, however, apparently did not examine very carefully

the evidence of the American origin of these plants. The early

accounts of discovery in America contain references to leguminous

])lants Avhich indicate that they were extensively used by the natives

of the New World.

Hariot, 1588, "A Brief and True Report of the New Found Land

of Virginia," mentions two kinds: One, " Okindgier, called by us

Beanes, because in greatness and partly in shape they are like to

Beanes in England; saving that they are flatter, of more divers

colours, and some pide. The leafe also of the stemme is much differ-

ent." The other plant, '' "Wickonzowr, called by us Pease, in respect

of the beanes for distinction sake, because they are much less; al-

though in form they little differ; but in goodness of taste much, and

are far better than our English peaze." Captain John Smith, 1612

(Workes, (S), writes: '" They jilant also pease they cal Assentamens,

which are the same they cal in Italye, Fagioli Their Beanes are the

same the Turkes cal Garnanses, but these they much esteeme for

dainties." « The same author, 1G16 (AA'orks, 207), in a description of

Xew England, mentions " beans and pease " among the " hearbes and

fruits," but gives no descriptions. Josselyn, 1675 (Voyages, 73-74),

distinguished four kinds of beans or peas, " French beans ; or, rather

American beans. The herbalists call them kidney-beans, from their

shape and effects ; for they strengthen the kidneys. They are varie-

gated much—some bigger, a great deal, than others; some wdiite,

black, red, yellow, blue, spotted; besides your Bonivis, and Cala-

vayices, and the kidney-bean that is proper to Ronoake. But these

are brought into the country; the others are natural to the climate."

Lawson, 1714 (History of Carolina, 130, 131), mentions several kinds

of " pulse " as '' bushel bean," " Indian rounceval, or miraculous peas,"

" bonavis," " calavancies," and " nanticokes." He also says " the

kidney beans were here before the English came, being very plentiful

in the Indian corn fields." Brickell, 1737 (Natural History of North

a Gray and Trumbull, 1883, American Journal of Science, 26 : 1.32, think these

names are confounded. " Garvancc was the French name of the Chick Pea

{Cicer arietinum), the Spanish garhanzo; and it is not probable that the

' Turks ' gave this name to any kind of beans ; while fagiuoli was the Italian

equivalent of Latin phaseoli. Strachy's Virginian vocabulary gives assentamens

(and otassentamens) for 'pease,' and peccatoas, peketawes, for 'beans.'"
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Carolina, 16, 17), describes the beans of the country in the following

language

:

There are several sorts of Pulse in this Provlnr-e ; and first, the Bushel Bean,

so called from producing a Bushel of Beans or more from one that is Planted

;

they are a Spontanious product in Carolina, and are Set in the Spring round

Arbours, or near long Poles set in the Ground for that purpose, where they

make a good Shade to sit under in the extremity of hot Weather ; they con-

tinue Budding, Flowering, and Ripening all the Summer, luitil the approach

of Frost, which i)revents their farther Growth, and so dye ; They climb

prodigi(ms high, and their Stalk is about the thickness of a Man's Thumb,

the Pod grows like the Kidney Bean, but the Bean is flat, white, or mottled,

with a purple Colour: They are extraordinary good, and well relished Pulse,

either by themselves or with Meat.

The Indian Rouncival, or Miraculous Pea, so called from their long Pods

and great Increase. These are a late Pea, and require a pretty long Summer
to ripen and bring them to Perfection, they are a good Pulse, and in great

plenty all over this Province with Christians and Indians.

The Bonavis is another kind of Pulse, and yields a great Increase, it doth

not require so long a Summer to ripen as the former, they grow like Kidney-

Beans, and are very plenty in this Province.

The Calivances are another kind of Pulse, resembling the former, but are not

so flat, they are in great plenty in most of the Plantations amongst the Indian

Corn. These and the Bona r is, afford two Crops in the Year, and are generally

ripe and in full perfection in six Weeks time.

The ^'anticoacks are another kind of Pulse, and resemble the Calivances, and

ai*e in great plenty all over this Province.

There are several other kinds of Pulse in this Province that we have no

Name for, which are well known amongst the Indians, and are excellent Food.

The Kidney-Bean, is likewise here in great plenty growing for the most part

in every Corn-Field. The Indians had these four Sorts of Pulse, viz. the

Bonavis, Calivances, Naiiticoacks, and Kidney-Beans, and several other sorts,

long before the Arrival of the Europeans amongst them ; which Report I have

had affirmed several times, not only from the Christians, but likewise from the

Indians in these Parts.

These references and many others given by Gray and Trumbull,

1883 (American Journal of Science, 26: 130-138), and by Sturtevant,

1887 (American Naturalist, 21: 327-331), certainly justify those

authors in the conclusion that Phaseolus vulgaris^ P. coccineus, and

P. lunatus are natives of the New World. Koernicke, 1885 (Ver-

handl. Nat. Hist. Rhein. & Westphal. Correspondenzblatt, 136), also

arrived at the same conclusion in regard to P. rulgaris. The recent

discovery of seeds identified as P. vulgaris in the remains of the

mound builders in Ohio and of the cliff dwellers in New Mexico "^

affords evidence additional to that presented by the above authors

of the nativity of that species. But among all the references given

there is no positive evidence that any species of Dolichos or Vigna

was in cultivation by the Indians for at least a hundred years after

a Wittmack, 1905, Trans. Acad. Sci. St. Louis, 15 : 14.
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the first English settlement. The authors of the eighteenth century

record a greater number of legumes than the authors of either the

sixteenth or seventeenth centuries, and there are frequent references

in the literature of that period to the introduction of seeds from the

Old World. Not a single species of Dolichos is known except in a

cultivated state in North America north of ISIexico, and Hemsley does

not enumerate any in the Biologia Centrali-Americana. Onl}^ one

species of Vigna, V. repens^ now found spontaneous throughout the

Tropics, has the appearance of being indigenous to either North or

Central America, while about 10 species of Phaseolus are known in

a wild state in North America, and Hemsley enumerates 41 in the

Bioloffia Centrali-Americana for Central America.

The time at which important American food plants were intro-

duced into England is also significant in regard to the origin of these

plants. The following dates are given on the authority of Alton

(Hortus Kewensis, 1789) : Zea mays was cultivated in 1562; Nicotiana

tdbacum before 1570, but the exact date is apparently not known;

Lycopersicon lycopersicuTn was cultivated in 1596; Phaseolus vulgaris

in 1597, and P. coccineus {P. multifonis Lam.) in 1597. The date

given for P. lunatus is 1779, but the figure and description of Gerard's

third kind (Gerard, 1597, Herbal, 1039), correspond veiy closely to

the so-called sieva type of P. lunatus, and it is possible that it had

been introduced at an earlier date and, not meeting with favor, dis-

aj)peared, but there is no evidence that Vigna unguiculata and Doli-

chos sesquipedalis were introduced into England before 1776 and

1781, respectively. With one possible exception, therefore, plants of

undoubted American origin were cultivated in England more than a

century and a half before Vigna unguiculata or Dolichos sesquipedalis.

This would scarcely have been the case if the two last-named species

had been cultivated in America for a long period, as the first-named

were.

Of the two kinds distinguished by Hariot in 1588, the one called

" Peaze " is without doubt the kidney bean, as it is called "Peaze,

* * * for distinction sake * * * though in form they little

differ " from the bean except in size. The latter is compared with

the English bean (Vicia faha) in size and partly in shape, and is

either a large form of kidney bean or the Lima bean. If the words
" Fagiole " and " Garnanses " or garvanses are confounded by Smith,

the " pease " which he mentions probably refers to a species of Lathy-

rus or Vicia, and the " Beanes " to the common kidney bean. There

can be little doubt that " Garnanses " is a corruption of the Spanish

garhanzo^ French garvance. It has also been written " garavance,"

" garvancos," and " gravances." The writer has been unable to find
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this word used in Europe for any other plant than the chick-pea

{Cicer arietinum), and although the introduction of seeds into

America began as early as the second voyage of Columbus, it is im-

probable that the cultivation of the chick-pea could have been intro-

duced among the Indians of the United States as early as 1612, and

it is doubtful whether it was ever. cultivated by them.

There is no evidence that it was cultivated to any extent by the

. colonists, though it was introduced some time previous to 1790. The

name was probably applied by Smith to some plant with a super-

ficial resemblance to the chick-pea, perhaps a vetch. There is at

least no evidence that the plant called '' garnanses " was a species of

either Yigna or Dolichos. The name '' calivance " was applied by

Sloane, 1707 (Natural History of Jamaica, 1:183), to the cowpea,

and this word is believed to be a corruption of " garbanzo." The

forms given in Murray (English Dictionary, under Calavance) are,

" garvance,"' " caravance," " callavance," " callevance," " callvanse,"

" kalavansa," " callivancy," " callivance," " calavance." The earliest

use of the word " calavance " that the writer has been able to find is

by William Hughes, 1G72 (The American Physician, or a Treatise of

the Roots, Plants, Trees, Shrubs, Fruit, Herbs, etc., 17, 18), where he

writes concerning " Calavance, or Calavances :

"

These Pease have Ions and small stalks, of a brownish green colour, branched

and spread upon the ground (unless they be supported by Props) much after

the same manner of our Field-pease ; the leaves shoot forth at several places,

set one against another, of a more yellowish green colour than ours in England

are: They have also towards the top, clasping Tendrils, as ours have: The

Cods are pretty long, wherein are small Pease of the bigness of our Vetches,

but long; or of the fashion of a Kidney-bean, and very smooth; outwardly,

of a dark red colour ; neither are they uneven when they be dry.

They grow in many places in America, as in Jamaica, at Colonel Barinffton's

Plantations, at Ligance, at Portamorant, etc.

They are planted at any time, and flourish all the year ; of which the Hus-

bandmen or Planters there, have five crops in two years.

Some call them the Indian Vetches, some the Indian Pease; but those that are

Inhabitants there, call them Calavances, or Calievancie.

The plant described by Hughes is certainly a plant with pinnate

leaves and tendrils, like the chick-pea, but Sloane, 1696 (Catalogus

Plantarum Jamaica, 71), cites " Calavance or calavances of Hughes,

p. 17 (?)," under Phaseolus erectus major^ which is a cowpea. The

same author, 1707 (Natural History of Jamaica, 1: 183), under

Phaseolus erectus major, says " Callavance Jamaicensibus dictus,"

without any indication of doubt. It would appear from these facts

that the w^ord was originally used in America to designate a vetch-

like plant and that its application to the cowpea by Sloane was an

error. Several authors subsequently adopted Sloane's usage of the
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name, and it is preserved at the jjresent tlay in the form '" galavant

"

as the name of one of the varieties of the cowpea.

The four kinds mentioned hy Josselyn, Kh.") (\"()ya<i'es, To-Tl), are

"kidney-beans," " bonivis.'' " cidavances," and the " kidney-bean that

is proper to Konoake.""

Bonivis is clearly a corruption of Italian linona rlsta, and Hughes,

1750 (Natural History of liarbadoes. •2\(\), writes ^^ Buona Vista^

conunonly called Bonny-ris.'" Its earliest use in America appears to

be by Ilichard Ligon, 1(557 (A True and Exact History of the Island

of Barbadoes, 22, 24), " ]Maies, and Bonavists, planted between the

bou«fhs, the Trees lyini>- alonii' upon the <2:round; so far short Avas the

ground then of being cleared," No description is given by which
the name can be identified with a particular species, and its applica-

tion can only be inferred from its later use by other authors. Sloane,

1696 (Cat. ri. Jam., 67, 68), and 1707 (Nat. Hist. Jam., 1:177),

uses bonavist for DoUcIiok laJAah. The " Buona vista" of Hughes,
1750 (Nat. Hist. liarbadoes), is also certainly Dolichofi hihlah.

Wherever the word "bonavist" in its various forms occurs with an
identifiabh' description it refers to Dol'ichos hibhtJ). Josselyn's '* ca-

lavances," like that of William Hughes, is probably a plant with

pinnate leaves. Certainly no variety of Y'lgna viiyiiiculata then

known would nuiture seeds in New Enghind. The " kidney-bean that

is proper to Ivonoake "' may be either the Lima bean, the scarlet run-

ner, or one of the numerous varieties of the kidne}'^ bean.

The " bushel bean " of Lawson is j^robably Phaseolus lunatus.

Sturtevant, 1885 (Amer. Nat., 11): 454), has suggested that the
" Indian rounceval, or miraculous peas," may have been Dolichos

sesqulpedalis^ but it would have been more natural for an English-

man to have applied the term to a plant more nearly resembling

the English rounceval. Law^son's " bonavis " is doubtless Dolichos

JoMah^ but " ealavancies " and " nanticokes " are scarcely identi-

fiable, though the latter is probably one of the various forms of the

kidne}^ bean. Brickell gives nearly the same description of bushel

bean and Indian rounceval as found in Lawson; in fact, the word-
ing is so familiar that it is without much doubt copied from the

earlier author. There is less doubt, however, regarding the " Cali-

vances " of Brickell. They resembled the bonavis, except that they

were not so flat. This clearly refers to some other plant than a Vicia

or Lathyrus, and though it can not be identified from the descriptions,

it must be either a form of Phaseolus vulgaris or perhaps the red-

seeded form of Vigna unguiculata, the " callavance " of Sloane.

Jamaica was captured by the British in 1655, and possession was
confirmed by treaty in 1670. William Hughes (The American Phy-
sician, etc., published in 1672), describes several plants cultivated in
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Jamaica, but does not include Vigna tmguiculata, his calavance, as

noted above, being a different plant. If Vigna unguiculata had been

cultivated in Jamaica at that time it would probably have been men-

tioned with the other cultivated legumes Hughes described. Sloane

visited the island in 1687, remaining fifteen months, and found both

the red and white seeded forms, and it is therefore very probable

that they reached Jamaica some time between the years 1672 and

1687. Any plant that had been found valuable in Jamaica would no

doubt soon be tried in the southern colonies, for the early accounts of

the colonies indicate that they frequently obtained seeds of new plants

for trial. The Georgia colony even sent a man to the Spanish West

Indies to secure new plants (Francis Moore, 1744, A Voyage to

Georgia, Georgia Historical Society, 1840, 1:99). It is therefore

possible that even the calavance of Lawson, 1714, is F. nngniculata.

The statement of Brickell, 1737 (Natural History of North Carolina),

that these jilants were in America before the arrival of the Europeans

can scarcely be taken seriously, for he makes it on the authority of

the settlers and Indians who would easily confuse plants so similar in

appearance as Vigna unguiculata and Phaseolus vulgaris. The ex-

portations of peas mentioned by some of the early historians probably

refer to English peas, as Lawson, 1714 (Hist. Carolina, 130, 131),

says English peas " have been made trial of " and " yield very well."

The first unmistakable reference to the occurrence of Vigna un-

guiculata on the mainland of America appears in Romans (1775),

Natural History of East and West Florida, 122, where the author

says: " Pease, as the}' are here called but improperh', because species

of the Phaseolus and Dolichos are meant, follow the maize in utility.

It is well known that most people use them like European pease either

green or dry, and some kinds, such as the small white sort, the bona-

vist, cuckolds increase, the white black-eyed pea, the white crowder,

and many others, are undoubtedly at least as good." The " small

white sort " is doubtless a white variety of the common bean ; bona-

vist probably refers to Dolichos lahlah. " Cuckolds increase " is ap-

plied by Patrick Brown, 1756 (Natural History of Jamaica, 292), to

a species which he says resembles his seventh species, " Phaseolus

erectus major," Sloane, Avhich is Vigna unguiculata. Lunan, 1814

(Hortus Jamaicensis, 1 : 434) , ssijs the " cuckolds increase " " seems

to be a species of dolichos, as does the bonavist." The white black-

eyed pea is undoubtedly identical also with the black-eyed pea of

Jamaica, another common form of Vigna unguiculata. The " white

crowder " does not appear to be described by either Sloane or Brown.

With the exception of the " small white sort " and the " white crow-

der " the names given by Romans were also given by Brown nineteen

years earlier, and by Lunan thirty-nine years later, and the fact that
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the names " calavance," " bonavist," " cuckolds increase," and " black-

eyed pea " all appear in the natural history literature of (he West

Indies earlier than they occur in the accounts of the American colonies

indicates that they came from the West Indies to the mainland.

Lunan, 1814 (Ilortus Jamaicensis, 1:1GT), under " Dolichos " says:

" Resides the above indi«renous species, three exotic ones have been in-

troduced, the lablab, of which arbours are made in the East; the

siTte7if<i.<!, or Chinese dolichos; and the catjang, which is said to be

cultivated for food in the East Indies/*

The discussion ^iven by Komans indicates that " pease '" had been

grown in the southern colonies for several yeai's, long enough at

least for their use to become " well known." In ^^irginia, however,

there is evidence that Vif/na ungu'tciilata was not cultivated, at least

to any extent, at so early a date. The corresiiondence of AVashington

affords interesting evidence of this fact. A letter dated Hyde-Park,

Fairfax County, November 18, 1791, in reply to a circular letter sent

out by Washington (Letters on Agriculture to Arthur Young and

Sir John Sinclair, edited by Franklin Knight, 01, 1847), contains

the following statement

:

As to i)('as*>, beans, jjotatoes, and turnips, our lands yield them very W(>11, but

as they are not raised for market in general I ean not say w liat may be their

average i»roduct per aere. It has ever appeared to nie that if the farmers in

EiU'ope. who lay so much stress upon these articles in their writings, had our

excellent substitute for them, Indian corn, they would only regard them as we

do, for culinary purposes.

Washington was accustomed to growing seeds of new^ plants that

might prove of agricultural value, and there are frequent references

in his correspondence to seeds which had come from England or

other countries and of which he wished the gardener to take particu-

lar care. The following are mentioned in Washington's correspond-

ence, besides the staj^le crops of corn, wheat, etc. : Lucern, sainfoin,

India hemp, buckAvheat, furze, flax, white bent-grass, everlasting

peas, and English field peas.

It was Washington's practice, sometimes, at least, to plant potatoes

with corn, since in a rotation of crops recorded in " George Washing-

ton and Moimt Vernon," edited by M. D. Conway, 287, 1889, " Indian

corn, with intermediate rows of potatoes, or any root more certain

or useful (if such there be) that will not impede the plough, hoe, or

harrow^ in the cultivation of the corn," is given for one crop of the

rotation. There is apparently no reference in any letter of Washing-

ton to the cultivation of peas or beans with corn. He used buck-

wheat as a green manure.

The first reference by Washington to the cow]:)ea is in a letter to

Landon Carter, of Cleve, dated Philadelphia, :27th February, 1797,
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in which he says :
" I hope, as the season is approaching fast when the

ground should be prepared for it, that you have informed Mr. James

Anderson (my manager) in a letter directed to the care of the post-

master in Alexandria, at what time he may send for the peas you

were so obliging as to promise me ;" and the following from a letter

of James Anderson to Landon Carter, which accompanied the above

letter of Washington. " I have only to add to that wrote by the

President—that the sooner you have 40 bushels of the White Indian

j>ease, with black eyes—ready, you will the more oblige the Presi-

dent, I do not wish any of the small kind either the round kind called

the Gentlemen pease, nor of the other small kind which resemble the

large."'

Jefferson, 1801 (Notes on the State of Virginia), makes no mention

of peas or beans, although he enumerates the cultivated plants (p. 58)

,

saying

—

Our farms produce wheat, rye. barley, oats, buckwheat, broom corn, and

Indian corn. The climate suits rice well enough, where the lands do. Tobacco,

hemp, flax, and cotton, are staple commodities. Indigo yields two cuttings.

The silk-worm is a native, and the mulberiy, proper for its food, gi'ows kindly.

We cultivate also potatoes, both the long and the round, turnips, carrots,

parsnips, pumpkins, and ground nuts (Arachis). Our grasses are lucerne, St.

foin, burnet, timothy, ray and orchard grass ; red, white, and yellow clover

;

greenswerd, blue grass, and crab grass.

The gardens yield musk-melons, water-melons, tomatos, okra, pomegranates,

figs, and the esculent plants of Europe.

Beans and peas are not mentioned, and it may therefore be inferred

that neither was at that time of sufficient importance in northern

Virginia to be listed among the farm crops. A legume, probably

Vigjia unguiculata, was, however, cultivated in the cornfields to some

extent in southern Virginia some years earlier than the publication of

Jefferson's Notes.

Dr. James Greenway, of Dinwiddle County, Va., in an article on

Cassia chamaecrista as a soil renovator (Transactions of the American

Philosophical Society, 3:22G, 1793), says the " common cornfield-pea

is far preferable to everything that I have seen tried for this purpose.

Every farmer who leaves his pea vines on the ground, and does not

in the accustomed manner, pull them up for fodder, must often have

observed that they quickly moulder and fall to pieces ; furnishing a

covering to the ground, which readily unites and blends with it, in

the manner mentioned of the bean "
[i. e.. Cassia cliamaecrista'\.

A catalogue of the plants found growing near Lancaster, Pa.,

by Muhlenberg, 1793 (Transactions of the American Philosophical

Society, 3 : 157), in which cultivated and introduced plants are given,

as well as wild plants, does not mention any Dolichos or Vigna. The

cowjDea evidently had not then reached that locality.
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It may be seen from the facts presented that there is no evidence

that Vigna iinguiculata was one of the native heans of America.

On the contrary, it appears to have been first introduced into

Jamaica at some time between 1(572 and 1G87 and to have reached

one or more of tlie southernmost colonies, proljably from Januiica,

s:ometime after the hitter date, but before 1737, and its use to have

extended gradually northward until it reached the Potomac about

1790 or 1795.

Notwithstanding the confusion wrought by connnentators seeking

to identify Phaseoliis ruhjans with one of the climbing ])lants of

Theophrastus and Dioscorides, European botanical literature alfords

ver}^ convincing evidence of the Old AVorld oi-igin of VigiKi un-

guiculata.

Phaseolus vulgaris appears to have reached central Europe about

1530, and many authors at once identified it with Dioscorides's SmiJax

kepaia, or, as translated into Latin, Smilax hortensis. The species

is discussed by Brunfels, 1536 (Herb. VW. Ic, 3: 130), and identified

on the authority of HeironN'nnis Tragus with Dioscorides's plant.

Brunfels in his Exegesis onniium simplicium Dioscorides (Brun-

fels,** 1532, Herb. Viv. Ic, 2:114), does not identify Smilax more

than to say that, according to Barbarus, it is a kind of phaseolus,

and it is evident that Phaseolus ralgaris was not known to this author

when volume 2 of his work Avas written. Bock, 1540 (Kreuterbuch,

230), has a good colored figure of the kidney bean, and says it has

lately come into Germany.
Matthiolus, 1588 (Opera, 341), says that phasioli arc common in

Italy, but he apparently confuses the dwarf form of Phaseolas vul-

garis with the " phasiolus ' of the ancients. Xo stipules are shown in

his figure, and it is probably Phaseolus vulgans. In the earlier

editions of Matthiolus's works, which appeared while the author lived

in Italy and southern Austria, no bean with " black-ej^ed "' seeds is

described among the various sorts of " phasiolus." In a later work,

Matthiolus, 1565, Commentarii, 429, the dedication of which was
written at Prague, and dated January, 1505, seeds with a black ring

about the eye are described, but the figure is the same as in the work
issued in 1558. In Camerarius's edition of jNIatthiolus, 1580 (De
plantis epitome utilissima, 212), however, the figure of phaseo-

lus is Vigna ungniculata. It is certain that a low-growing I'egumi-

nous plant, resembling the dwarf form of Phaseolus vulgaris^ was cul-

tivated in the Mediterranean region of southern Europe before the

discovery of America. Several of the ancient treatises on agriculture

give cultural directions for such a plant. Many, if not all, of the

".The edition of this work published iu 15oG was the oue consulted.
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botanical authors after Dioscorides mentioned phaseoliis, and Alber-

tus Magnus, who lived in the thirteenth century, used the word
" faselus " for a plant which had seeds with " a black spot at the

hilum." Caesalpin, 1583 (De Plantis, 238), also described " phase-

lus " as having seeds with a black pupil.

Koernicke, 1885, Verhandlungen des naturhistorischen Vereins der

preussichen Rheinlande, Westfalens und des Reg.-Bezirke Osna-

briick, Correspondenzblatt, 136, maintains that the phaseolus of

Dioscorides and the phaseolus cultivated in Italy before the dis-

covery of America were the same species, '''Vigna sinensis ^^"^ and that

the " Smilax kepaia " of Dioscorides was likewise that species, but a

climbing form. Koernicke states that a work of the year 1415, by

Rinio, a Venetian physician, contains a colored illustration of " Faseo-

lus," and he identifies this as Dolichos melanopthalmus DC. He
says also that in both Codices of Dioscorides of the fifth century

after Christ, which illustrate the plant named phaseolus, the figures

are likewise the low form of Yigna unguiculata, while for Smilax

kepaia an illustration is wanting. Koernicke, however, believes

Dolichos melanoj)thalmus DC, D. monachalis Brot., D. luhia Forsk.,

D. sesquipedalis L. to be low forms, and D. catjang L., D. sinensis

Stickman, and D. tranqueharicus Jacq. to be climbing forms of the

same species. Baker, 1879 (in Hook. Fl. Brit. India, 2:20G), gives

F. sinensis as the climbing and T". catjang as the low form. Koer-

nicke says that the variation in the seeds is not greater than in

Phaseolus vulgaris^ and that dried plants in the Berlin Herbarium

show no specific differences. Vigna sinensis {Dolichos sinensis Stick-

man) on the basis of priority is adopted by Koernicke as the correct

name of the species, but he apparently overlooks the fact that

Dolichos unguiculatus L. {Vigna unguiculata (L.) Walp.) is still

earlier. Koernicke gives central Africa as the original habitat of the

species. Dolichos sesquipedalis, the asparagus bean, is considered a

distinct species by most authors, and the writer can not agree with

Koernicke that all the other names apply to the same species or that

central Africa is the home of any of them. It is true that the habit

of growth, whether low or a climbing form, is of no specific value, for

Vigna unguicidata at least seems to vary in this respect.

The color of the seeds likewise fails as a distinguishing specific

character. Dolichos iinguicidatuB L. was founded on specimens

grown in the garden at Upsala, but cam'e to Linmeus from Bar-

bados. Dolichos sinensis was based on Dolichos sinensis or Katjang

Sina of Rumphius, and the figure in Rumphius Herbarium Am-
boinense shows a climbing plant with two-flowered racemes and pen-

dulous pods. Dolichos catjang is likewise based on a species of

Rumphius, Phaseolus minor or katjang poeti. The figures of this
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species shoTvs a plant with the racemes two or three flowered, but

with the pods at maturity smaller and erect, or nearly so, and with

smaller seeds. A species grown in the greenhouses of the United

States Department of Agriculture shows similar characters, the pods

remaining erect until full grown, although they become pendent at

maturity. The pods are also conspicuously torose at maturity. This

species is Vigna catjang (Burm.) Walp. (PI. I and V\. Ill, B).

Practically all of the varieties commonly cultivated in America belong

to Vigna unguiculata (L.) Walp. (F. sinensis (Sticknuin) Endl.),

the species with larger seeds and larger pods which usually become

pendulous when half their mature size or sometimes even earlier, and

which are only slightly constricted l)etween the seeds (PI, IT, and

PI. Ill, A). Forskai, 1775 (Fl. Aegypt-Arab., 133), desca-ibed

DoUchos luhia as having peduncles racemosely spicate at the apex and

the flowers crowded, and it may therefore be inferred that the racemes

were several-flowered. The pods were described as erect. The color

of the seeds is not mentioned by Forskai, but Delile, 1812 (Plant. Cult,

en Egypt, 14), says they were white, with a black point at the eye.

Koernicke says the " ring about the navel is pale red," and the seeds

labeled D. luhia, recently received from the Museum d'Histoire

Naturelle, Paris, are quite small, red, with a black ring at the hiluni.

The varieties of Vigna vngiii/ulata commonly cultivated in America
seldom vary from the few-flowered character of the raceme and, at

maturity, pendulous pods. Delile says Dolichos luhia is known also

in Syria, Persia, and India, but there is but one other modern author

who has applied the name to any species in Asia. Basiner, 1848

(Beitr. Russ. Reich., 15: 233), gives Dolichos luhia as one of the for-

age plants of Khiva, where it was known as " Lobia " or " Lobi." No
description is given, and therefore its identity Avith Forskal's plant

is not certain. ^

The fact that Delile says it was found also in India, but does not

mention any species of Vigna, suggests that his plant may have been

Vigna unguiculata or Vigna catjang. Roxburgh. 1832 (Fl. Ind., 3:

302), described Dolichos sinensis as with peduncles '• many-flowered,"

and D. catjang, few-flowered. Baker, 1879 (Hook. Fl. Brit. Ind.,

2:206), unites the two as V. catjang and says peduncles 3 to G flow-

ered. Baker, 1871 (Oliver, Fl. Trop. Afric, 2:204), describes the

racemes of Vigna sinensis as 6 to 12 flowered and the pods pendulous.

It appears, therefore that the few-flowered character of the raceme
usually observed in varieties cultivated in America is not constant

in either Vigna unguiculata or Vigna catjang. The descriptions

cited above indicate a variation of from 3 to 12 in the number of

flowers, and the plant described by Forskai as Dolichos luhia, since

it had erect pods, is doubtless identical with V. catjang. Yet, not-
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withstanding the variation in habit and number of flowers in the

raceme, the small seeds and small, erect jDods of Yigna catjang ap-

pear to be constant characters, and two species, Vigna unguieulata

{V. sinensis) and V. catjang, therefore are probably concerned in the

descriptions of these plants by the above 'authors.

It is quite possible that Vigna unguieulata and V. catjang may
have been grown by the Romans without being distinguished. The

cultivation and even knowledge of them, however, appears to have

been extremely limited in Europe, and F. unguieulata at least may
have first reached central Europe not from Italy, but by way of

Russia and Russian Turkestan.

In 1583 Clusius (Atrebatis Rar. Stirp., 725) described and figured

a plant as a kind of phaseolus which is undoubtedly Yigna unguieu-

lata, though pods are not shown in the figure. Seeds of this plant

were received by Clusius at Vienna in the year 1576, having been sent

by Dodoens from Prague, where it was grown in the garden of the

castle the previous year. The following year, 1577, seeds of the same

plant were also sent by the Spaniards to the Austrian Emperor.

These statements are repeated by Clusius, 1601 (Hist. Rar. PL, p.

ccxxii), where the same figure, as in the previous work, is reversed

and a figure of the pods in addition is given. It would appear

from these records that Vigna unguieulata first became known to the

botanists of central and northern Europe by its being grown at

Prague.

If seeds had reached Prague from Italy, the plant would probably

have been known also at Vienna, which was in the route of trade

from Italy northward, and, since Prague is an inland city, the seeds

may have been brought overland directly from Persia or India. So

long as the Venetians were in control of the trade with India, Austria

and southern Germany carried on commerce with Venice. With the

acquisition of the Indian trade by the Portuguese, Venice could no

longer supply the markets of Europe with the products of the East

and European nations apparently soon became jealous of the ad-

vantages held by Portugal, for it is stated by Robertson, 1802 (His-

torical Disquisition Concerning India, 319), that an attempt was

made, in order to diminish the advantages which the Portuguese de-

rived from the discovery of a sea passage around the Cape of Good

Hope, to induce the Russians to convey Indian and Chinese com-

modities through their Empire to some port on the Baltic from which

they might be distributed through every part of Europe. This

author also gives a brief account of the trade thus established.

Yeats, 1872 (The Growth and Vicissitudes of Commerce, 155),

states that Kazan was the chief entrepot of the trade of northern

and central Asia. Russian trade with other European nations ap-
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pears to have been confined largely to the countries of the north and

the cities belonging to the Hanseatic League. Very little seems to

have been written concerning the commerce of Prague, but the Bo-

hemians are a Slavic people and it is not improbable that they had

some trade with the other Slavic peoples of P^urope. At least no

explanation of the occurrence of Vigna iinguiculata at Prague before

it was known at Vienna seems so plausible as that it came by one of

the caravan routes to Russia and thence to Prague. De Candolle

(Origin of Cultivated Plants, 39) says Slum sisarum " came perhaps

from Siberia into Russia, and thence into Germany," and inclii>es to

the view that it was not known to the ancient (Ireeks and Romans.

This species is considered to be a native of the Altai region of Silx>ria

and northern Persia. The caravan route from India and (^hinn to

Russia passed through the latter region.

The figure in Rinio, 1415 (I)e Simplicibus), referred to by Koer-

nicke, the writer has not seen, but in the Vienna Dioscorides Codex,

dating from about the fifth century, the figure of the plant supposed

to be the phasiolus of Dioscorides shows a several-flowered raceme.

It also shows what appear to l)e mature pods and, while not strictly

erect, they are not j^endulous like those of Vigna unguiculata. The
word " lubia " is written in Arabic on the parchment and the figure

corresj^onds verv closely with the description of Dollchos labia.

Forskal saj's the latter species was known among the Arabs as ^^Luhia

haeledi'''' (common lubia). Dioscorides was probabh' born at Ana-
zarba, a j^lace in southeastern Asia Minor near the eastern extremity

of the Mediterranean, but he is supposed to have traveled and it is

not known where the plants he described ma}' have been seen.

Koernicke believes the species to have come originally from central

Africa, as it grows wild there. This, however, is not necessarily con-

clusive. There are other instances, especially in the Troi:)ics, of

plants appearing indigenous to countries in which they are known not

to be native. The facts given by Koernicke indicate rather that the

species has been introduced into central Africa, for he gives no name
in the native language, but says it is known to the natives by the Ara-

bian names " lubiah " and " ollaich." Seeds of this plant have never

been found in the monuments of ancient Egypt, and the origin of

the word " lubia " indicates that the plant to which it was applied

came into Arabia and Egypt from the east. Lubia, lubiya, or lobiya

probably was not derived from the Greek word AoySo?, wdiich prima-

rily means any projection like the lobe of the ear, but appears to be

of Persian origin and came to India through the Persians. Sir

George Watt, 1890 (Diet. Econ. Prod. India, 3: 184), says: "No
name like lobiya is given to any pulse by the aboriginal races of

Indian or by those of Aryan origin. It occurs purely among the
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f)eople of upper India, where Persian influence is most pronounced."

The same author states that in all the districts of the northwest

provinces, with but one possible exception, the word lobiya is applied

to Vigna catjang.

Although none of the Indian works consulted that m.ention lubiva

are of such ancient date as Dioscorides, they nevertheless indicate

the antiquity of its cultivation in India. Vigna catjang^ the species

with erect pods, is described and figured in Rheede, 1688 (Hort.

Malabar, 8:75. t. J^l)^ under the name paeru. It is interesting to

note that the root nodules were mentioned in this work, " The root

is slender, whitish, and fibrous, the fibers clothed with round globules."

Rheede described nine different preparations of the seed which were

used in medicine. Other bean-like plants occur in the same work

under the names putsja-paeru and catu-paeru, which indicates that

the jiaeru was better and probably longer known than the plants to

which compound names were given. In a work, Ain-i-Akbari or

Ayeen Akbery (Institutes of Uie Emperor Akbar), written in Persian

during the reign of the Emperor Akbar, 15.56-1605, describing the

crojDS grown in Delhi and Agra, translated by Francis Gladwin, 1783,

1 : 87, " lubya " is given as one of the crops of the autumnal harvest.

Sir George AVatt states that at the present time this would be Vigna

catjang, and in all probability^ would have been the same in Akbar's

time. Sir George Watt gives nearly 50 vernacular names in differ-

ent Indian languages, of which only four are compound words and

only four others consist of more than one word. One of the Sanskrit

names given by AVatt is nishpdva. In the Vishnu Purana, lib. 1, cap.

6, supposed to date from about 1045 A. D. (translation by Horace

Wilson, Complete Works, 6: 95), " Xishpava, a sort of pulse," is men-

tioned in the list of important grains. This work is five hundred

years later than the illustration in the Vienna Dioscorides Codex.

Nevertheless, Sanskrit for two thousand years or more has led an

artificial existence, being the means of communication and literary

expression of the priestly and learned castes, and the writer finds no

indication that the name nishpava has ever been applied to any other

plant.

The species appear to be probably of less ancient cultivation in

China, for there is no indication of a Chinese introduction into India

or Persia, and it is improbable that the same species would be native

on both sides of such a natural barrier as the Himalayas. Neverthe-

less, Vigna unguiculata at least appears to have been long cultivated

in China. It is mentioned and illustrated in the second edition of the

Kiu Huang Pen Ts'ao, which appeared in 1559. In this work it is

called the " common bean," and other beans are compared with it. It

has not been practicable to consult the first edition of this work, pub-
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lisliod in the beginning of the fifteenth century, and whether it

appears there or not is uncertain.

It may be noted that no phmt of American origin lias Ix-en iihMiti-

fied in any Cliincse work previous to the Pen Ts'ao Kang Mu, which

was finished in 1578, though not published until after 1596.

It nuiy be concluded from the facts so far known regarding these

species that both Vig?ia iinguicidatd and V. catjang originally came

from a region including and extending from India to Persia and the

southern part of the Trans-Caspian district, and that the Persians

called one or both of them by the name " lubia " and applied that

name to V. nnguieulata in northAvest India after their conquest of

that region. The cultivation of T^. unguiculata extended to China at

a very early date, but the distribution of at least one of the species

with the name '* lubia " had extended from the region of its origin at

the besrinnino; of the Christian era to Arabia and Asia Minor and

had reached some of the Mediterranean countries of Europe at about

the same time, but did not become known in central Europe until

the middle of the sixteenth century.
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A NEW METHOD POR THE DI-TERMIXAITOK OF
NICOTINE IN TOBACCO."

By WiGHTMAN W. (t.\rneh, Scientific Assistant, Tobacco Breeding Investigations.

THE RELATION OF NICOTINE TO THE QUALITY OF TOBACCO.

Nicotine i^ the characteristic alkak)i(l of tobacco, and thus far

has not l)een found in any other phint. Its function in the economy

of the pLant is not understood, and it has not been determined Avith

certainty whether it phiys a role in nutrition or is simply a waste

product resulting from katabolic changes in the albuminoid constitu-

ents. The physiological effects on the human system resulting from

the use of tobacco are doubtless due chiefly to the presence of nico-

tine, though in the case of tobacco used for smoking purposes other

constituents of the smoke probably play a considerable part. On

the other hand, it has been repeatedly shown that the burn, flavor,

aroma, and other important qualities of tobacco are in no sense pro-

aln the Tobacco Breeding Investigations conducted by the Bureau of Plant

Industry careful experiments have been undertaken to determine the rehition

of the nicotine content of cigar filler and wrapper tobaccos to the quality of

these tobaccos. It has been found in the preliminary experiments carried out

by Dr. W. W. Garner, of this o'ffice, that the nicotine content of the leaves of

different tobacco plants grown under the same conditions varies in a striking

manner. The variability of the nicotine content of individual plants has sug-

gested the possibility of securing, by breeding and seed selection, strains of the

different varieties of cigar wrapper and filler tobaccos possessing a low or a

high nicotine content. The large number of nicotine determinations necessary

in the carrying out of these tests has required a great expenditure of time and

money owing to the complicated and expensive method of determination. The

new method of determining the nicotine content of tobacco described in this

bulletin greatly simplifies the work of the experimenter by enabling him to make

many more determinations in the same length of time than by any previous

method. This method also is very much less expensive than any previous

method and, as shown in this bulletin, is more satisfactory from the stand-

point of accuracy and reliability. The relation of the nicotine content of

tobacco to the quality and other characteristics of tobacco and the possibility of

breeding tobacco low or high in nicotine content will be presented in more

detailed future reports of the Department.—A. D. Shamel, Physiologist in

Charge of Cotton and Tobacco Breeding Investigations.
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portional to the amount of nicotine present. Indeed, even the
" strength '' of manufactured tobacco—using this term in the sense

understood by the trade—is not dependent upon the nicotine content.

It seems only reasonable, however, to suppose that tobacco entirely

free from nicotine would no longer j)rove satisfying to the consumer

any more than would whisky deprived of all its alcohol.

Numerous attempts have been made to devise a process for the

partial removal of the nicotine from tobacco, either before or after

it is manufactured, by appropriate treatment, and many patents have

been issued for jirocesses intended to accomplish this result, but none

of the 25roposed methods has as yet proved sufficiently practicable

to come into general use, and this is not surprising when it is re-

membered that -the flavor and aroma of tobacco are comparable in

delicac}^ to those of tea and coffee and that consequently even the

mildes-t treatment for the removal of the alkaloid is almost certain

to result in injury to these qualities.

There can be no doubt that there would be a genuine demand

for tobacco containing only a verj^ small percentage of nicotine but

retaining the other attributes of the best grades of the crop as now
j)roduced, especially in the case of the cigar-filler types. The most

rational method of attaining this end would seem to lie in the sys-

tematic breeding of types characterized by their low nicotine content,

and at the same time avoiding those soils, fertilizers, and cultural

methods which tend to the excessive production of the nitrogenous

constituents of the plant. Extensive experiments have been under-

taken in connection with the Tobacco Breeding Investigations of the

Bureau of Plant Industr}^ with the object of securing types of

tobacco of this kind, and the results already obtained tend to show

that the variation in nicotine content of individual selections from

various tj^pes is fully as great as that of such physical characteristics

as shape, size, and nmnber of leaves. Since nothing like sufficient

data are available for establishing any constant relation between the

l^hysicfil characteristics of different tobacco plants and their nicotine

content, these experiments necessitate the accurate determination by

analysis of the quantity of the latter in a very large nmnber of

selected plants.

THE QUANTITATIVE DETERMINATION OF NICOTINE IN TOBACCO.

In order to conduct these experiments on a sufficiently comprehen-

sive scale it is imperative that there be available a method for the

estimation of nicotine which is reasonably accurate and is at the same

time rapid, so that a large number of determinations may be com-

pleted in a day's work. Kissling" has developed a method which

oZeitschr. Analyt. Cliem., XXII, 199.
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seems to have given satisfactory results in the hands of most analysts,

and has come to be recognized as the standard i^rocess. But this

method is long and tedious, and hence is not adapted to our needs.

It consists essentially in moistening the powdered sample with aque-

ous caustic soda and extracting with ether for several hours in a

suitable form of continuous extraction apparatus. The ether is care-

fully distilled from the extract, and the residue is subjected to distilla-

tion with steam. The distillate is collected in 100 c. c. portions and

titrated with a standard acid. It is apparent that the process is an

expensive one, both in point of materials consumed and necessary

equipment and in the time required for carrying it out.

Keller ° has described a method which is simple and rapid in execu-

tion and avoids the tedious process of distilling the extracted nicotine

with steam. Six grams of the tobacco, previously dried over lime,

are placed in a cylinder with GO grams of ordinary ether and GO

grams of petroleum ether, and 10 c. c. of 20 per cent aqueous caustic

potash are added. The contents of the cylinder are vigorously

shaken for thirty minutes and then allowed to stand for three hours

to clarify. The extract is filtered and 100 grams of it placed in a

cylinder. To remove the ammonia in solution, a rapid current of

air is blown through the extract, after Avhich there are added 10 c, c.

of water. After shaking well, an excess of standardized hydrochloric

acid is added and the titration completed with standardized ammonia.

With some minor modifications the method gives fair approximations,

but we have found that it is unsuited to our requirements. In point of

materials consumed it is even more expensive than the Kissling proc-

ess, and it also contains several sources of error. Adding 10 c. c. of

aqueous potash to the ether mixture increases the total weight of

solvent more than 8 per cent, and considerable quantities of nicotine

remain in the aqueous portion. Ordinary ether boils at 36° C., which

is but little above ordinary room temperatures, and consequently it

is quite impossible to filter the extract without very considerable loss

of the solvent by evaporation. Again, most tobaccos yield extracts

which are so deeply colored that the nicotine can not be titrated with

accuracy until the solvent has been removed. This is the principal

reason why it is necessary to subject the extract obtained by the

Kissling process to distillation with steam. From the results of our

experiments with Keller's method, supplemented by further tests

along other lines, we have developed a process Avhich differs essen-

tially from Keller's in all of the details of the operation and. obviates

the difficulties encountered in the latter.

cBer. Pharm. (iesell., 1S98, 145.
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Nicotine is readily soluble in nearly all of the ordinary solvents,

and hence there is no difficulty in extracting it completely from

tobacco after it has been liberated from its salts by means of a fixed

alkali. The separation of the nicotine from ammonia and amid bodies,

which are always present in tobacco, is the princijoal problem to be

solved in this connection. By using such solvents as ether and

ligroin, however, only the nicotine and a portion of the ammonia are

contained in the extract, and it is possible to remove subsequently

practically all of the ammonia by appropriate methods.

THE PROPOSED NEW METHOD.

In endeavoring to devise a method for estimating nicotine suited to

our requirements, three principal objects were kept in mind, namely,

the use of a comparativeh^ cheap solvent, the extraction of the nico-

tine without the use of an extraction apparatus requiring the applica-

tion of heat, and the direct titration of the extract without previous

distillation. Our j^rocess as finally adoj^ted accomj^lishes all of these

ends, as will appear below.

Gasoline or ligroin was chosen as the most suitable solvent. This

is prej)ared by shaking the crude gasoline of 70° with concentrated

sulphuric acid and distilling and collecting the distillate coming over

between the limits of 60° and 100° C. By using a product with high

boiling point, the evaporation which takes place during the filtration

of the extract is reduced to a minimum and there is little danger of

explosions occurring from the accumulation of the vapors in the

atmosphere of the room. A number of 2:)reliminary exj^eriments

were carried out to determine the conditions necessary for the com-

plete extraction of the nicotine from the tobacco and the effect of

varying amounts of ammonia on the results obtained by titration of

the extracts.

PRELIMINARY EXPERIMENTS.

In order to avoid the iwssibility of the j^resence of organic acids in

the extract and to insure the comj^lete extraction of the nicotine, a

fixed alkali must be added, and this is best apj)lied in aqueous solu-

tion. Gasoline and water are immiscible and their mutual solubility

is verv slight, but these facts do not in anv wav hinder or retard the

extraction of the nicotine, since the latter is easily soluble in both the

water and the gasoline.

It is necessary to agitate the mixture only occasionally to avoid

too great a concentration of the nicotine in the portion of either

solvent which happens to be in direct contact with the tobacco.

Using the ligroin in quantities of 100 c. c. to 6 or 8 grams or less

of tobacco, it was found that the extraction of the nicotine is com-

plete at the end of four hours, and when the quantity of the latter in
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the tobacco is .small less time is requirecL Ligroin is capable of

dissolving; only a very small quantity of ammonia gas, and even this

is rapidly given off when the solution is exposed to the air, and
especially when it is also agitated. It was found by experiment that

100 c. c. of ligroin saturated with ammonia, after being allowed to

stand one hour in an un.stoppered Erlonmeyer flask, retained less

than 5 milligrams of this base. On the other hand we have found

that no loss of nicotine Avhatever occurs when a solution of 0.3 gram
of the base in 100 c. c. of ligroin—equivalent to 5 per cent nicotine

in G gpams of tobacco—is allowed to stand several hours in an open

beaker at ordinary room temperature. Tobacco, esi^ecially after it

has been fermented, contains considerable quantities of ammonia,
but it was found that only a small proportion of this is contained in

the extract; hence the quantity dissolved is not sensibly affected by

the varj'ing amounts contained in different samples of tobacco.

This fact is of importance, because it renders the subsequent

removal of the ammonia a very simple nuitter; in fact, even if no

attempt is made to remove the ammonia in solution the error result-

ing therefrom will not exceed 0.2 per cent. In the following table

the results given in i:)ercentages in column 1 were obtained without

the previous addition of ammonia, while those in column 2 Avere

obtained from the same samples after the addition of quantities

of ammonia in aqueous solution corresponding to 1.4 and 3.5 per cent,

respectively, for 6 grams of tobacco

:

Fielii number of tobacco samples.
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Finally, a number of analyses of different samples were made in

duplicate to show that the proposed method gives concordant results

even when some of the conditions are somewhat modified, as, for

example, when the volume of aqueous caustic soda added to the

tobacco before extraction is varied. The tabulated results follow^

:

Field number of tobacco samples.

75-124, 222 .

75-124, 202-

.

125a-l-2...
]23a-l-l...
123a-l-3 . .

.

DESCRIPTION OF THE METHOD.

From these preliminary data we have been able to work out the

details of a very simple method for the quantitative estimation of

nicotine which is both .rapid and accurate and requires nothing but

the simplest forms of apparatus and inexpensive materials.

The air-dried sample is pulverized by passing through a sieve con-

taining twenty or more Avires to the inch. For exact work the water

content is determined by drying over sulphuric acid for forty-eight

hours 1 gram of the sample on a large watch glass placed in a desic-

cator, while for approximate results the air-dried sample may be

assumed to contain 5 per cent of water. Six grams of the pulverized

sample are weighed into a beaker, from 3 c. c. to 5 c. c. of 5 per cent

aqueous caustic soda solution are added, and the mixture is stirred

with a steel spatula until homogeneous. The quantity of caustic soda

solution to be used depends on the character of the tobacco to be ana-

lyzed; thin, light-bodied samples, such as cigar-Avrapper tobaccos,

require a larger amount of the solution than do thick, heavy samples,

such as domestic cigar-filler types.

The moistened samjole is next transferred to a 200 c. c. glass cylin-

der and 100 c. c. of the ligroin are added. The cylinder is tightly

stoppered and the contents thoroughly agitated for a few minutes,

after which the cylinder is placed in a horizontal position. This

insures the exposure of a maximum amount of surface of the tobacco

to the solvent action of the ligroin. Stout glass tubing of suitable

diameter and length, sealed at one end and fitted with a good soft

cork, serves equally as well as the cylinder for the extraction. After

four hours, during Avhich time the contents of the cylinder should be

thoroughly agitated at intervals of about thirty minutes, the latter

is placed in an upright position in order to allow the upper portion of

the gasoline to clarify. After thirty minutes or longer the extract is

passed through a folded filter, care being taken to first moisten the

filter with the clear portion of the gasoline. The extract is poured
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off from the tobacco Avithoiit bringing the hitter ou the fiUer, and

further i)ortions are pre^^sed ont by means of a glass rod flattened at

one end. The fihration shoukl be carried out as rapidly as possible

in order to avoid loss from evaporation, and as soon as ail the extract

can be brought on the filter the funnel should be covered with a

watch glass. An aliquot portion of the filtrate—conveniently 75

c. c, corresponding to 4.5 grams of tobacco—is measured into a dry

separatory funnel, -which is left unstoppered and allowed to stand for

about an hour in order to remove the ammonia. As has already been

stated, no loss of nicotine is to ]>e feared by this treatment. Instead

of allowing the extract to stand in the funnel a slow current of air

may be drawn through it for five minutes by means of a stopper sup-

Dlied with inlet and outlet tubes, the latter of which is connected with

a filter pump. After the ammonia has been removed 10 c. c. of fifth-

normal sulphuric acid in about 50 c. c. of water are introduced into

the funnel and the contents thoroughly shaken. After draAving off

the aqueous layer the gasoline is washed twice with small volumes of

water and the excess of sulphuric acid titrated with tenth-normal

alkali, using cochineal as the indicator.

This method of titrating the nicotine may be modified as follows:

The measured portion of the filtered extract is placed in a 250 c. c.

Erlenmeyer flask and allowed to stand an hour. The standard acid

is then run in and a convenient volume of water added. The contents

of the flask are thoroughly shaken, and after the two layers have

separated the greater portion of the ligroin is drawn off by means of

a pipette.<» The excess of acid is then titrated as before. One cubic

centimeter of fifth-normal sulphuric acid is equivalent to 0.0324

gram of nicotine.

COMPARISON OF THE NEW METHOD WITH THAT OF KISSLING.

As has already been stated, the only reliable method for the deter-

mination of nicotine heretofore available is that of Kissling. and we

have used this as the standard for comparison. The nicotine content

of a large number of samples. of tobacco of different types has been

determined both by the Kissling process and by the new method, and

the figures given in the following table are fairly representative of

the results obtained.

It will be seen that the nicotine content in the different samples

included in the table varies from 5 to less than 1 per cent, and these

samples represent practically all classes of domestic cigar tobacco of

both w^rapper and filler types. Most of the samples had been fer-

alt is necessai-y to remove the greater portion of tlie gasoline before titrating

because of the yellow coloring matter which it contains in solution.
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mentecl, but some of them were iinfermented. All results are cal-

culated on the water-free samples.

75-154,242.
75-154,218.
13-2-3
3-20-2
125b-l-t .

.

123a-l-12 .

124b-l-l .

.

123a-l-l 1 .

125a-l-2 .

.

123a-l-l .

.

125b-l-l .

.

123a-l-8 .

.

123a-l-3 .

.

123a-l-2 .

.

123a-l-9 .

.

125a-l-4 ..

3-20-.5-12.

.

124b-l-6 .

.

3-20-5-6...
109-3-4....

yield number of tobacco samples.
Kissling
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After a very careful test of our new process, we are fully convinced

that it ^ives very reliable and accurate results, while it is so simple in

execution that there are few chances for the occurrence of errors in

manipulation. •
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U. S, Depart>[ext or A(;i;i( ilture,
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Office of the Chief,

Was/iiiifjtoi,, D. 6'., Mavch 0, 1907.

Sir: I have the honor to transmit hei'e\tith and to recommend for

publication as Bulletin Xo. 103 of the series of this Bureau, the ac-

companying manuscript, entitled " Dry Farming in the Great Basin,"

by C. S. Scofield. Agriculturist in Charge of "Western Agricultural

Extension Investigations.

Nearly one-third of the arable land of the United States is either

arid or semiarid. and consequently can be used for agriculture only

when irrigated or when devoted to such crops as are able to thrive

with a limited supply of moisture or such as pei-mit special tillage by

which the scanty rainfall may be secured and held in the soil.

Notwithstanding the natural drawbacks of this great semiarid

region, which occupies the larger part of the western United States,

hardy pioneers have found Avithin it many places where profitable

farming is possible, and they have worked out tillage methods and

found suitable crops for some sections that were believed a quarter

of a century ago to be unfit for anything but stock ranges.

In the present paper Mr. Scofield describes the natural conditions

and discusses the farming methods and the crops for one of the sec-

tions of this arid region where '* dry farming "' is now successfully

carried on. Some of the more important factors that have made this

development possible are shown to be a distribution of the rainfall

which is favorable as to season, a clean summer fallow between

crops to conserve the rainfall of two seasons where necessary to pro-

duce a crop, and the maintenance of soil fertility by good tillage,

together with the continued addition of organic matter to the soil.

It is shown, also, that while something has been done in the way of

using drought-resisting crops, secured either through introduc-

tions from other countries or by plant breeding, much still remains

to be done in this direction, and that further work along this line,

together with still more knowledge as to the efficiency and cost of

various tillage methods, promises to greatly extend the boundaries of

profitable agriculture in the arid West.

Respectfully, B. T. Gallow^ay,

Hon. Ja:\ies AYilson,

^^ecreirary of Agricultwre.

Chief of Bureau.
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B. r. I.—26fi.

DRY FARMING IN THE GREAT BASIN.

INTRODUCTION.

During the past four or five years much interest has been mani-

fested by the people of this country in the possibility of utilizing for

agriculture some of the arable land in the western United States where

the rainfall is insufficient for ordinary farming. There are several

conditions that have contributed to this interest. American agri-

culture has enjoyed a large measure of prosperity during recent

years and agricultural investment and farm-home development have

received an unusual impetus. The choicest of the well-watered public

lands have passed into private ownership and have greatly advanced

in price.

Then, also, during the last two or three years there has been rather

more than the normal amount of rainfall over the larger part of the

arid region, and many people acquainted only with the present con-

ditions firmly believe that the climate is gradually becoming more

humid. This belief is probably without any foundation in fact, and

it is surprising that it should exist, for the j)recipitation records of

the whole country receive wide publicity ; but since the idea is gener-

ally held and has been widely advertised it becomes important to

emphasize the fact that there is no adequate basis for hoping that

the climate of the arid "West is undergoing any appreciable change

as regards precipitation.

"Within recent years, also, investigation and experimentation have

been directed toward the solution of some of the complicated problems

involved in the conservation of soil moisture in these arid regions.

Actual additions to existing knowledge of the subject have been

relatively few, but public attention has been directed to the work to

such an extent that the idea prevails that much more is now possible in

the way of utilizing a limited rainfall than was ever possible before.

There is some foundation for such a conclusion, but nothing to war-

rant many of the exaggerated statements now current. The conquest

of the arid "West, to be successful and to be accomplished without

large and costly failures, must be made slowly and by the careful ap-

plication of definitely ascertained facts. The boundaries of existing
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8 DRY FARMING IN THE GREAT BASIN.

settlements may be gradually extended, but any wholesale attempt to

colonize large areas of this arid land with people accustomed to farm-

ing only in humid regions or not accustomed to farming at all is

almost certain to result in disastrous failure.

The region just east of the Rocky Mountains has already been the

scene of some large booms in arid lands. One of the first of these,

which occurred from 1880 to 1885, was partly the result of a series

of years of relatively high precipitation and partly the result of

very extensive railroad building. A series of drier years following

drove back many of the new settlers after they had lost all their pos-

sessions while waiting for a rainy season to come again. There have

since been a number of smaller booms, which have affected different

parts of the region at different times, as a result of temporary periods

of increased rainfall or some other local cause. One of these, in the

two or three years following 1890, began to assume large proportions

when the financial crisis of 1893 and the severe drought of 1894 com-

bined to drive back most of the new settlers. As each of these early

waves of settlement receded, it left behind some few pioneers, who,

by dint of harder work, by the use of better judgment in selecting

land, or by turning to stock raising and using as range land the farms

of their less persistent neighbors, succeeded in holding out through

the dry years.

The region just west of the Rocky Mountains, particularly that

portion of it lying within the State of Utah, was first settled by

farmers who depended exclusively upon irrigation for crop produc-

tion. The extensions of their settlements were naturally made along

those streams from which the diversion of water for irrigation was

possible. These first settlements were made about 1850, and for the

next thirty years irrigation farming and stock raising on the open

range constituted the only agriculture of the region.

In the decade of 1870-1880, some pioneer attempts were made to

grow crops without irrigation in and around some of the valleys of

the Great Basin. These attempts finally showed the way to the

utilization of large tracts of fertile land for which no irrigation water

could be had. The first efforts were relatively few and unimportant,

but as the country became more thickly settled and new irrigation

enterprises became scarce and expensive more attention was directed

to the development of these nonirrigable lands.

This development was begun by growing crops to supplement those

grown on the irrigated land. Almost no attempts were made at first

to establish farms on the dry lands, so that the first failures, by which

the methods of success were learned, were not so disastrous as they

might have been had it been necessary to build homes and make other

improvements independent of any irrigation opportunities. It is
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LOCATION AND GENERAL DESCRIPTION OF THE REGION. 9

manifestly iiiiich easier to experiment in dn^ farminij, to gamble on

the "weather as it were, if one has an irrigated farm to fall back upon

in adverse seasons. Even where it is possible by the use of windmills

or the development of springs or small streams to irrigate relatively

small fields during a protracted drought, the settler is able to tide

over times when without such a resource complete failure would be

inevitable. When the utilization of the dry lands can proceed from

well-established agricultural centers, such as irrigated sections, in-

stead of having to start unsupported in the midst of the dry lands,

the risk of disastrous failure is greatly reduced.

From the modest and tentative beginnings of a third of a century

ago there has grown a well-established system of farming in some

sections of the country west of the Rocky Mountains. There are in

this great intermountain area three fairly well defined regions in

which dry farming" is now practiced to a considerable extent. For

convenience of designation, these regions may be named the Great

Basin, the Columbia River Valley, and the interior valley of Cali-

fornia. Each of these areas includes localities with widely differing

conditions of soil, climate, and agi'iculture, and each, taken as a whole,

differs from the others in important jiarticulars, yet they have some

important features in common not shared by the Great Plains region,

which includes most of the arid lands east of the Rockv Mountains.

LOCATION AND GENERAL DESCRIPTION OF THE REGION.

The agricultural region referred to as the Great Basin area (fig. 1)

occupies a portion of the great depression between the Rocky Moun-

tains and the Sierra Nevada. To the north of the Great Basin

lies the drainage basin of the Columbia River, while to the southward

the drainage is collected by the Colorado River. The Great Basin

proper is well defined topographically. It includes a large irregular

body of land lying chiefly in the States of Utah, Nevada, Oregon, and

California, of which the drainage finds no outlet to the ocean, but

instead collects in various lakes and sinks, from which it evaporates.

« The term " dry farming " is a recent addition to agricultural literature, but

since it meets a real need it will probably find a permanent place. There is some

difference of opinion as to just what the expression means. It is ordinarily

understood to mean farming in an arid or semiarid region without irrigation,

but this is often confusing, since " arid " is at best a relative expression and

irrigation is often used even in humid regions. All good farming involves at

least some tillage of the soil, which accomplishes several purposes at once. The

soil is aerated, weeds are killed, the tilth is improved, and moisture is conserved.

Sometimes one and sometimes another of these objects is the chief aim, and

sometimes all are important. In dry farming, however, the one object of para-

mount importance is the conservation of soil moisture, and all the tillage opera-

tions are directed to this end.
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10 DRY FAEMII^G IN THE GREAT BASIN.

The Great Salt Lake of Utah and a large depression in Nevada,

formerly occupied by Lake Lahontan, are the two most important

drainage centers, but there are numerous smaller lakes and sinks

quite independent of these. In addition to the agricultural land in

the Great Basin proper there is a considerable area of arable land

lying betAveen the eastern side of the Great Basin and the Rocky
Mountains. This constitutes the northern portion of the Colorado

Eiver drainage basin, but in view of the similarity of conditions pre-

vailing over this region and the near-by Great Basin it seems proper

to include both in a discussion of the agriculture of the section, and

in the present paper the term " Great Basin area " is used to include

not only the Great Basin proper, but also the region between it and
the Eocky Mountains. By
far the larger part of the

arable land of the Great

Basin area lies at an alti-

tude of more than 4,200 feet

above sea level. The topog-

raph}'^ is broken by numer-

ous mountain ranges, so

that the arable land is con-

fined to the intervening val-

leys and wash plains. These

wash plains often occur as

high mesas, with a gently

rolling topography except

where they are cut by the

courses of streams and re-

cent erosions.

The valleys of water
courses are now all more or

less developed by irriga-

tion, while the higher mesas which can not be reached by gravity

canals remain to be utilized without irrigation, if at all.

In the eastern j^art of the Great Basin area, where most of the dry

farming is now done, the vallej^s and mesas are relatively small. One
or two of them are 15 or 20 miles across, but many are only 1 to 4

miles across and of varying lengths. Often they lie between high

timber-covered mountains that furnish perennial streams and a tim-

ber supply, as well as valuable range land. In other cases they are

surrounded by relatively barren hills, which afford neither water nor

timber and yield but little range.

In the northern and central portions of this area the higher and

better-watered arable lands are covered with sagebrush {Artemisia

tridentata) with its gray-green foliage. In the swales on the roU-
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EXPERIMENTS TN DRY FARMING IN THE GREAT BASIN. 11

ino; mesas the dark ^con of the rabbit brush (Chrysothamiius)
makes a pleasing contrast in the hindscape. Among this shrul)by

growth various grasses naturally occur, Agropyron, Bouteloua, Stipa,

and Bromus being the genera more commonly represented. In a few
localities where conditions are favorable these grasses sometimes form
a compact sod, but usually they occur in scattered tufts. On exposed
situations and along the foothills, cedars of various species occur in

scattering groups, usually nuirking rock outcrops or stony soil. In the

lower valleys, particularly in the heavier and salty lands, the grease-

wood {Sarcolxitus cermiculdtus) replaces the sagebrush as the char-

acteristic shrub, with intermingling grasses or sedges where enough
moisture is available and with various saltbushes and saltworts,

species of Atriplex and Dondia, where moisture is scant or alkali

abundant.

In the southern part of the Great Basin area the sagebrush is

replaced on the better lands by the creosote bush {Covillea triden-

tata), while the lower and more alkaline lands are occupied almost

exclusively by the greasewood and the saltworts mentioned above.

Along the water courses willoAvs and cottonwoods are common, but

aside from these the arable lands are treeless and easily brought

under cultivation.

EXPERIMENTS IN DRY FARMING IN THE GREAT BASIN.

The first agricultural settlements in the Great Basin were made
along the courses of streams, where water could be diverted for irri-

gation, and apparently for a long time no one thought farming with-

out irrigation possible. As a coiTsequence the early agriculture of

the region was confined to relatively intensive irrigation farming and
to ranging cattle and sheep on the higher lands. Irrigation farming
included the production of most of the staple crops common to Amer-
ican agriculture, but with considerabh^ more emphasis on wheat and
alfalfa than on any other crops. According to the census of 1900

the State of Utah had somewhat more than 686,000 acres in speci-

fied crops. Of these, about 190,000 acres were devoted to wheat,

about 270,000 acres to alfalfa, and nearly 115,000 acres to hay and
other forage crops; in other words, nearly 85 per cent of the total

acreage w-as devoted to these crops. Unlike the other irrigated sec-

tions of the AVest, the Great Basin area produces a considerable acre-

age of oats under irrigation. The area devoted to this crop in the

Great Basin in 1899 was slightly more than 43,000 acres, while barley,

which is the most important cereal besides wheat usually grown
under irrigation in the West, was grown on less than 9,000 acres of

Utah land. Corn is grown only to a limited extent, there being

reported for 1899 only 11,000 acres, while 10,000 acres were devoted

to potatoes and 5,000 acres to miscellaneous vegetables. Sugar beets
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12 DRY FARMING IN THE GREAT BASIlSr.

and orchard fruits are important features among the agricultural

industries of the area. The latter are both intensive crops, yielding

high returns per acre. There were grown 7,500 acres of sugar beets

and 16,000 acres of orchard fruits in 1899. These areas seem small

for a whole State, but it should be remembered that only a relatively

small part of the State has yet been utilized for agriculture. There

remains much valuable land to be developed, both with and without

irrigation. During the decade from 1889 to 1899 the irrigated acre-

age^in Utah increased 138.8 per cent, or from 263,473 to 629,293

acres, and progress has been fully as rapid since, so that these figures

may be increased safely by 50 per cent in estimating the present

status of the agriculture of the area, and the indications are that the

acreage devoted to dry farming has increased more rapidly even

than the irrigated acreage.

In the State of Xevada, which lies almost wholly in the Great

Basin, there is at present practically no farming without irrigation.

The Twelfth Census reports for the State for 1899 a total in specified

crops of 328,458 acres, of which 323,352 acres, or all but 5,000 acres,

Avere irrigated. The difference, or unirrigated land, was nearly all

in wild hay and probably irrigated naturally by overflow. There

are without doubt numerous valleys in Nevada where dry farming

is possible, but there is no evidence that any of these have yet been

developed.

The portion of Oregon included in the Great Basin is as yet almost

entirely without settlements, so that whatever resources it may have

in the way of lands adapted to dry farming are still unknown.

Probably the most striking feature of the agricultural practice of

Utah farmers is the lack of an intertilled annual crop to be grown in

rotation with the cereals and hay. The discrepancy between the com-

bined acreage of the three important intertilled crops (corn, potatoes,

and sugar beets) as compared with the cereal and hay crops is very

marked, there being only about 30,000 acres of this class of crops

as compared with more than 550,000 acres of cereals, alfalfa, and

tame grasses, or 1 acre of intertilled crops to 18 acres of the others.

This discrepancy shows the acute need of finding varieties of such

crops as corn and sorghum that can be used profitably in rotation

with the cereals and forage crops, for it is difficult to secure the best

results in general farming without the use, at least occasionally, of

an intertilled crop in the rotation. This is particularly true in farm-

ing without irrigation, for crops that can not be cultivated during

the growing season permit the waste by direct evaporation of a large

amount of soil moisture, while with crops that can be intertilled

there should be but little more moisture removed from the soil than is

required by the crop itself.

103



EXPERIME.^TS IN DRY FARMING IN THE GREAT BASIN. 13

PRIVATE EXPERIMENTS IX DRY FARMING.

It is not the present purpose to devote niiicli space to an account

of the beginning of dry farming in the Great Basin, but it may be

said in passing that it was jirobably first systematically tried in the

Cache Valley, near Logan, Utah, about 1870, or shortly before. The
first attempts resulted in failure, but in a few years enough had been

learned to justify a continuation and even a considerable extension

of the practice. The idea seems to have spread slowly at first, and
it has been only since 1885, or later, that it has reached any appre-

ciable projDortions, even in the Cache Valley, where water for irriga-

tion was until recently ample for the needs of all the settlers.

Within the past two decades, and particularly during the last one,

there has been an enormous increase in the acreage farmed without

irrigation, until practically all the arable land in this valley is now
utilized either with or without irrigation. The Twelfth Census,

which gives the acreage of crops grown in 1899, reports a total of

58,658 acres irrigated in Cache County, which includes the Cache

Valley and~little else, while the total acreage in specified crops for the

same year is nearly twice that area, so that for that year the acreage

farmed without irrigation nearly equaled the irrigated acreage. The
increase in acreage devoted to both kinds of farming has been rapid

since 1899, and it is probable that at present there is more dry-farmed

land in this valley than irrigated land. In the Bear River Valley

and in the valley of the Malade River there is also a large area of

dry-farmed land, which is rapidly extending northward and west-

ward.

Along the eastern shore of Great Salt Lake, on the lower benches

of the Wasatch Mountains, there are isolated patches of land farmed

without irrigation, but in some of these cases, at least, there is prob-

ably subirrigation from seepage water. On the foothills of the west

side of the Jordan River Valley, between Utah Lake and Great Salt

Lake, and also in Utah County east of Utah Lake, there is now^ con-

siderable dry farming on the higher lands. Much of this is of very

recent development.

Directly south of Great Salt Lake, in Tooele County,' Utah, there

is a broad valley in which dry farming is now 2:)racticed to a con-

siderable extent. In the eastern part of Juab County and south of

Utah Lake, bet^veen Xephi and Levan, there has been a very rapid

development of dry farming within the past six years.

The accompanying sketch map (fig. 2), which shows approxi-

mately the location of the irrigated land in the State of Utah, may
serve to show also the location of the land farmed without irrigation,

since it is only around the edges of the irrigated land that dry farm-

ing is at present carried on.
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14 DRY FARMING IN THE GREAT BASIN.

In the southwestern part of Utah, in Iron and Washington counties,

dry farming is still in the experimental stage, but there are several

valleys in these counties where success seems assured if proper meth-

ods are followed. In the southeastern part of the State, in San Juan

County, there is a high plateau extending eastward into Colorado

which probably contains a million acres of arable land adapted to

dry farming. (See PI. II, fig. 2.) This part of the State is difficult

of access and is at present but little known.

In addition to the localities mentioned, there are many others in

Utah and western Colorado where dry

farming is, or may be, successfully car-

ried on, at least supplementary to irri-

gation, if not independently.

THE UTAH ARID EX-

PERIMENT FARMS.
1 u/A/r/i

I

' The importance or

dry farming as a

factor in the devel-

oi^ment of the Stats

of Utah has been

recognized by the

people of that State

to the extent that

the legislature has

ni'ade direct appro-

priations to estab-

lish and maintain

experiment farms
for working out sci-

entifically the best

methods of tillage

and rotation and for

testing crops and varieties to find those best suited to local conditions.

Six such farms have been established in representative parts of the

State ; their approximate locations are shown on the sketch map, figure

2. These farms were provided for by an act of the Utah legislature

approved March 6, 1903. Each of them contains 40 acres of land, is

equipped with the necessary farm machinery, and is well fenced, but

has no other improvements. The work is directed by the officers of

the State Agricultural Experiment Station at Logan. Utah, while

each farm is under the direct charge of a local superintendent. All

L.:v:_.l._L._.i._..^=£:l
fiG. 2.—Sketch map of Utah, showing the irrigated areas according

to the census of 1900 and the location of arid experiment farms.
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LOCAL CONDITIONS WHICH AFFECT DRY FARMING. 15

the labor required, Avhether of men or teams, is employed by the dav
or by tlie liour from near-by farms. Xo live stock is kept on the
farms.

On each of these farms systematic experiments have been planned
with a view to working out some of the more important tillage and
crop i^roblems, both general and local. The land is laid off in long,

narrow strips, which are subdivided crosswise into plats ranging
from one-fifth to one-third of an acre in size. Except for a fcAv

experiments, these strips or series of plats are alternately put in

crop and given a clean summer fallow. Plate I, figure 1, shows one of

these experiment farms with the' alternate series in crop and in

fallow, while Plate II, figure 1, shows a portion of one of the fallow

series and the Avay the surface mulch is maintained. The plans of

the experiments and descriptions of the stations have been ])ublished

by the Utah Agricultural Experiment Station, and the reports of re-

sults obtained are to be published from time to time, as required by
the law under which they were established."

These experiment stations, representing as they do a variety of

conditions Avithin the State, promise to be of great value in solving

some of the problems of dr^?^ farming, particularly if they can be

continued for a considerable length of time. Erom the fact that

the same general plan of experiments is being followed on each of

them, opportunity is offered to get a perspective on the results that

would be quite impossible with only one or two such stations. In

addition to this, these farms serve in a measure as demonstrations

of what can be done and how best to do it in each of the sections where

they are located. Such demonstrations are of the greatest value to

a community, for the lessons of proper tillage methods for moisture

conservation are hard to learn except b}^ costly experiment or con-

tinued observation.

LOCAL CONDITIONS WHICH AFFECT DRY FARMING.

From the standpoint of dry farming the most important feature of

climate is the precipitation; its amount, its distribution through

the year, the variation in amount from year to year, and the way it

falls—whether chiefly as snow, as frequent light showers, or as oc-

casional torrential rains. These factors are, of course, all closelj'^

interrelated with others, such as temperature, atmospheric humidity,

wind movement, and the character of the soil.

The success or failure of dry farming in the Great Basin is largely

influenced by local conditions of climate and soil, so that a careful

o"Arid Farming in Utah," Bui. 91. Expt. Sta., Utab, January, 1905, and
" Memorandum of Plans for Arid Farm Investigations," Circulars No. 1 and 3,

Expt. Sta., Utah. April. 1904. and April, 1905.

28529—No. 103—07 m 3
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*

investigation of these conditions is Avell warranted, not only by any-

one studying the subject as a whole, but also by anyone proposing to

begin such farming in that region. Some of these conditions, such

as the character and annual distribution of the rainfall, are much
the same for the whole region, but other conditions, such as the

actual amount of the rainfall, are largely influenced by the local

topography and therefore vary greatly even within a limited area.

PRECIPITATION MAINLY IN WINTER.

In the Great Basin, as in nearl}'- all of that part of the United

States lying west of the Kocky Mountains, the larger part of the

precipitation occurs during the winter rather than during the sum-

mer months. In this respect the climate differs from that of the

great semiarid region east of the Rocky Mountains.

Contrary to the generally accepted opinion, there seems to be good

reason for believing tliat more economical use of a limited rainfall

is possible when the larger part of it takes place during the winter

than Avhen the rains are mostly, confined to the summer months.

This is particularly true when the rainfall is too light to produce

a crop every year, so that summer fallowing or alternate-year crop-

ping is necessary to conserve the scanty supply.

There are several reasons for this. When the rain comes during

the cool weather a much smaller percentage of it is immediatelj'

evaporated than in warmer j^eriods, so that more of it soaks into the

ground. When rain falls on the hot, dry ground in midsummer it

takes at least one-fourth of an inch to wet the surface and establish

connection with the moist soil below, while on the heavier soils at

least one-half inch is needed to penetrate the dry surface. After

the rain has ceased a considerable quantity of water evaporates

before the surface is dry enough to cultivate, if cultivation is possi-

ble, while with standing grain and similar crops the direct evapora-

tion from the soil continues until all moisture within reach of the

surface that has not been taken up by the plants meanwhile is lost

into the air.

With a favorable soil—a soil with sufficient fine material to have

a high water-holding capacity, yet with enough coarse material to

IDcrmit easy penetration of rain water—the best use of a limited

rainfall is possible when it occurs during the cooler months, either

as snow or as slow rains of one-half an inch or more at a time, so

as to give a maximum of penetration and a minimum of run-off and

evaporation. This is, of course, not true for all climates nor for all

soil types. Where the winters are long and severe, so that the

ground is deeply frozen, wintei- precipitation would be largely

wasted in surface run-off and by evaporation before the ground
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LOCAL CONDITIONS WHICH AFFECT DRY FARMING. 17

thawed out in the spring; while on shallow soils or soils Avith a

relatively small amount of tine material, and consequently a low
water-holding capacity, the rain that falls, except during the grow-
ing season, is largely lost by percolation to depths beyond the reach

of plants.

It is well known that moisture may be lost very rapidly from a

soil if the surface is not stirred soon after a rain. It is, therefore,

only with intertilled crops that rain can be economically utilized

during the hot growing season. For crops that can not be inter-

tilled, such as wheat, oats, and barley, the greatest economy of soil

moisture is possible if no rain falls after the crop is sown, or at least

after the last surface tillage is given." "Where the soil is fairly

heavy and deep it can hold available sufficient moisture to mature any

ordinary crop, provided losses by direct evaporation are nearly or

quite prevented.

The growing season of the ordinary crop plants is set within fairly

definite limits. If moisture is not supplied at about the time it is

needed, the i)lants either die outright or are injured beyond recovery.

In farming with a limited rainfall there is therefor nmch less risk

involved where it is possible to store in the soil during a whole year

enough w^ater to carry a crop to maturity than where it is necessary

to depend on the chances of rains at just the proper time during the

growing season. There is nnich less chance of a year-long drought

than of a drought of two or three weeks during the summer when
rain is badly needed for crops.

In figure 3 is shown the average monthly precipitation at four

representative points in the eastern part of the Great Basin, while

for purposes of comparison similar diagrams are shown of the pre-

cipitation at four representative points in the Great Plains area

which lies on the eastern slope of the Rocky Mountains. The dia-

grams are arranged to show the average amount of jjrecipitation in

inches of water for each month in the year, and the months are

arranged in the order of the calendar year, with January on the left

and December on the right.

It may be seen at a glance that the seasonal distribution of the

precipitation is strikingly different in the tAvo regions represented.

In the Great Basin the larger part of the rain falls in the autumn,

winter, and early spring, while except at Parowan ^ the midsummer
rainfall is almost negligible. On the other hand, the characteristic

o In the ease of autumn-sown cereals it is not only practicable but decidedly

advantageous to barrow the crop in the spring as late as it can be done without
injuring the grain.

& Parowan is evidently far enovigh south to share somewhat in the torrential

summer rains that often occur in Arizona and New Mexico.
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18 DRY FARMING IN THE GREAT BASIN.

feature, of the Great Plains climate is its relatively heavy summer

rainfall and its dry winters.

ANNUAL VARIATION IN RAINFALL.

There are no rainfall records covering long periods of time for the

places in the Great Basin where dry farming is now attracting the

most attention.

The earlier settlers

were interested

chiefly in irriga-

tion farming and

gave but little at-

tention to rainfall.

With few excep-

tions such records

as are in existence

have been made in

cities or towns that

were located with

reference to irriga-

tion or transporta-

tion facilities
rather than in rep-

resentative agri-

< ..: * o, ^ if ^
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Logan, Utah, is situated near the northern boundary of the State,

near the eastern side of the Cache valley, in which dry farminsf has

been carried on for nearly a third of a century, and it is now prob-

ably the most important dry-farming section in the State. Except

on the eastern side the valley is surrounded only by low hills, so

that the rainfall is probably very evenly distributed over it. The
record shown in the diagi'am (fig. 4) covers a period of fourteen

years, from 1893 to 1906, inclusive, the annual average being 15

inches. It will be noted that for the period of record previous to

1900 the variation from the mean was slight, but in 1900 the amount
of rain was nearh' double what it was in 1905.

Tooele, Utah, is situated near the eastern edge of a broad valley

directly south of Great Salt Lake. This valley, which lies at an

altitude of about 4,500 feet, is one of the largest in the State in

which dry farming is pos-

sible. The region around

Tooele has not been used

for dry farming until

within the last three or

four 3'ears. Records are

available for the last ten

years onl3^ The annual

average for that time is

15 inches, while the ex-

tremes range from about

10 inches to slighth^ over

20 inches. (See fig, 5.)

It will be noted in this

case, also, that the rain-

fall during 1900 was the

greatest recorded, al-

though the difference is not so marked as in the record for Logan.

Levan, Utah, is situated in a comparatively narrow valley in the

central part of the State, a short distance south of Nephi. This

valley is in one of the older settled sections of the State, and since

1900 it has been the scene of very rapid development of dry farming.

This record also shows an unusually large rainfall during 1906,

which was exceeded only in 1895. (See fig. 0.) It is clear from

such a record as this that frequent crop failures can be avoided only

by tillage methods by which a reserve of moisture is stored in the

soil for the use of crops during the drier years.

Parowan, Utah, is situated near the southern part of the State in

one of the smaller valleys east of the Escalante Desert. The annual

average for the fourteen years recorded is 12.5 inches, while the ex-

tremes range from 21 inches as the highest to 7 inches as the lowest.

JOS
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20 DRY FARMING IN THE GREAT BASIN.

In this case, again, the unusual rainfall of 1906 is shown. It becomes

apparent from a comparison of this (fig. 7) and the preceding dia-

grams that the rainfall of 1906 was much above the average in the

Great Basin. The relatively large rainfall of 1906 has stimulated

local interest in dry farming in a way that nothing else could do.

The wonderfully large crops obtained during the last season with-

out irrigation, together with the recent unusual interest in dry farm-

ing, have combined to convince the local public that irrigation is

rapidly becoming unnecessary in that region. In fact it is not gen-

erall}^ realized how much more rain there was during the last year

than usually falls. It is true that

the present agitation in favor of

dry farming in Utah was actively

l)egun in 1902 and 1903, when the

rainfall was rather below the aver-

age, so that while the greater rain-

fall of last year has probably en-

couraged unAvarranted hopes as to

what can be done without irriga-

tion, yet the actual extension of

farming has doubtless been much

greater than it would have been

without the increased rainfall.

There can be no doubt that there

for the records of rainfall show no
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LOCAL CONDITIONS WHICH AFFECT DRY FARMING. 21

farming except with irrigation. About 30 miles southeast of De.seret

is the town of Filhnore, which lies close to the western slope of a

mountain range, the crest of which is 10,000 feet above sea level. In

the first jiart of the table is shown the total annual precipitation at

Deseret and Fillmore for all the years for which there are records,

and also the dif

ference in favor

of Fillmore due

to the effect of

the mountains.

In the second

part of the table

Fillmore is com-

pared with Ricli-

field, which is

only 16 miles
away, but on the

opposite side of

the mountain
lange. xiere aiSO no. O.—Diagram showing the total annual precipitation at Levan,

all the available Utah, i890-i906.

records for both places are given. In this case the difference is even

greater than is shown in the first case. Such facts show plainly that

it is useless to estimate the probable rainfall at anj^ place in this

region where records have not been kept luiless the toi^ography is well

known and direct comparison is possible wdth a similar location where

the facts are known.

Table I.

—

Differences in total annual precipitation between points in Utah

located near each other, arranged to shoir the inflnence of iopographi/.
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22 DKY FARMING IN THE GREAT BASIN.

METHODS OF INTERSEASON TILLAGE.

The methods of farming now in use on the dry lands of the Great

Basin area are largely the results of private experiments, and con-

sequently thej possess some local peculiarities. It should be kept

in mind that there are some unusual features of climate and soil

in this region, such as the relatively light summer rainfall and a

deep heavy soil that holds large quantities of water.

Deep plowing, frequent cultivation, and alternate-year cropping

have been used in retaining soil moisture, ^^lieat sown in the

autumn has been the chief crop grown on the dry lands, and for this

reason the land is plowed in the late summer as soon as possible

after the crop has been removed. The land is left in the rough

furrow all winter, and as soon as the winter rains have either soaked

in or dried off, surface cultivation is begun. This cultivation is

done chief!}' with a disk harroAv, though other implements are also

used. Sometimes a

shallow summer
plowing is given to

kill and turn under

any weeds that have

escaped the lighter

cultivation. In the

late summer the

spike - toothed har-

r o w and other
smoothing i m p 1 e -

ments are used to

prepare a fine seed

bed, and the next

crop is sown in September or early in October. Since the winter rains

compact the soil and get it into such a condition that the direct loss

of water would be easy, it is often found desirable to lighth^ harrow

the wheat crop in the early spring, for after it starts to grow
nothing more can be done toward preventing the loss of water

until after harvest. Since wheat growing involves onlj^ the simpler

farm oj^erations. which may be performed on a large scale, there

have been special inducements to use large machinery and to econo-

mize the use of men.

Large gang plows and large harrows are in common use, and the

grain header is used almost exclusively in harvesting the crop. In

a few cases steam is used as motive power for plowing, and

apparenth^ with success. A'^Tiere used it is always Avith a traction

engine, which draws the plows behind it instead of working with

a cable and operating from both sides of the field.

Xo reliable data are at hand for estimating the relative cost of

103

1
20

15

10

S



LOCAL CONDITIONS WHICH AFFECT DRY FARMING. 23

using steam and animals for plowing. The steam outfit requires a

large initial investment, and can hardly compete Avith animals

except wliere there is so much land under cultivation that it can be

used a large part of the time.

Aside from the ordinary moldboard plow, the disk plow is exten-

sively used in dry farming in Utah. The disk plow can be emplo3'ed

in plowing land when it is dry and hard, which is highly important,

and it also pulverizes the furrow slice when the land is dry rather

better than the moldboard plow. The disk plow can also be used

in large gangs, and thus works very well behind a traction engine.

For summer fallow ploAving a light disk plow in gangs is very

popular. Such a plow is about half way between an ordinary disk

plow and a disk harrow. It cuts about 4 or 5 inches deep and turns

the furrow sufficiently to cover any weeds or trash.

Pavant Mrs. /o^ooo f^et

Pa/NB£ARIN6 W/ND

F/LLMO^£ 5J00 re£T
yQv£HA6£ ANNU/il f^AI^ /3.8 MCM£S.

D£ser£:t
4;600F£ET
/IV£/fAG£/JnNUM ff/IlN 7. 7//\/CH£S

/Horizontal Sc/fi£:

B/fS£: '4;0O0 F££T.

l/£Rr/c/>i Scale:
/.OOO.OOO 60.000

Fig. 8.—Profile sketch showing the relative positions of Deseret, Fillmore, and Richfield, Utah.

Where subsoiling is practiced, the use of a subsoiling attachment

in a gang plow is found to be not only practicable but pref-

erable. One very satisfactory disk gang plow that is made for use

wdth five or six horses has tAvo large disks for general use, but when

subsoiling is to be done the front disk can be removed and a subsoiler

attached in its place. This position of the subsoiler has several

advantages. It leaves a smooth-bottomed furrow for the furrow

horses to walk in and it also immediately covers the subsoil that is

loosened by the subsoil plow, thus preventing a considerable loss of

moisture that might result from leaving this loosened subsoil exposed

to the air until the next round of the plow. There is some question

as to whether subsoil plowing is worth what it costs, and many

farmers are of the opinion that deep plowing without subsoiling is

the better practice.

The ordinary disk harrow is, of course, in very general use, not

only for pulverizing the soil in preparing a seed bed but also to main-

tain the clean fallow wdiich is so essential to success in this type of

farming
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The spike-toothed harrow is also used ahnost universally, not only

as a supplement to the disk harrow but also to kill weeds and break

the surface crust after rains.

In addition to the smoothing harrow for finely pulverizing the

surface soil, some farmers have used with advantage a plank drag,

usually of home construction, made of three or four planks fastened

together rigidly, one behind another, and with the edges overlapping

like the weatherboards of a house. This implement crushes the

hard lumps and tends to level the land at the same time. For still

further smoothing and pulverizing the seed bed a brush harrow is

sometimes used. This, too, is of home construction. It is made of

brush rigidly fastened to a plank or log in such a way that the loose

ends of the brush bear on the soil, acting much like a coarse broom.

This brush harrow, when used after a plank drag, leaves the surface

soil in excellent tilth.
,

For preparing new land for the plow, some sort of implement

is often needed to remove the sagebrush. For this purpose a com-

mon railroad rail is often used, with a team hitched to each end and

the rail dragged sideways across the land, breaking down the brush.

This may be followed by a heavy rake, which gathers up the loosened

brush into piles or windrows for burning. Several other implements

have been devised for removing sagebrush, among them a heavy form

of revolving hayrake, which breaks down and partly collects the

brush in one operation.

MAINTENANCE OF A CLEAN SUMMER FALLOW.

The term " summer fallow " is used with different meanings in

various parts of the country. In the Great Plains area, especially in

the northern part, it is applied to the practice of letting the land lie

idle and permitting the growth of weeds durii;g the spring months, so

that a plowing in June will not only kill these weeds but by turning

them under add some much-needed humus to the soil. This June

plowing also brings to the surface more weed seeds, which soon germi-

nate and may be destroyed subsequently either by surface tillage or

by fall plowing. The chief object of the summer fallow as used in

the Great Plains area is rather to free the land from weeds than to

conserve the moisture. In other sections of the country the term
" fallow " is applied to the practice of leaving the land entirely

undisturbed either for the whole or a part of the year. In the Great

Basin, however, the summer fallow is used chiefly for moisture

conservation.

As has been pointed out, the bulk of the precipitation of this region

comes in the autumn, winter, and spring months, the summer months

being almost free from rain. It is therefore possible to establish early
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in the season a very effective dust mulch on the surface of the soil,

which is not likely to be disturbed by summer rains and which re-

quires only enough cultivation to keep weeds from growing. (See

PI. II, fig. 1.) The maintenance of this surface mulch is an expen-

sive operation even under these conditions, for weed seeds germinate

readily in the moist soil below the surface, push up through the dry

mulch, and unless quickly killed dissipate large quantities of valuable

soil moisture. It is quite as important to keep weeds froui developing

to any considerable size as it is to maintain a surface mulch that will

check direct evaporation. If these weeds are killed at short intervals

by light surface cultivation they use but little water, and it is also

much cheaper to destroy them when small than after they have grown

to considerable size.

It must always be taken into account that the surface soil mulch,

which is so necessary to moisture conservation, is possible only where

the soil is sufficiently heavy not to be blown away by summer winds.

These summer winds, which in some regions are almost continuous

and sometimes of high velocity, often make a clean summer fallow

altogether impracticable. It is also extremely doubtful if the requi-

site summer fallowing is practicable on very light soils, for even the

milder summer winds would do serious damage where such a soil

in a fine state of tilth is exposed.

THE IMPORTANCE OF SOIL TEXTURE.

The water-holding capacity of a soil depends largely upon its

physical texture and is also influenced to some extent hj the amount

of organic matter present. For instance, a heavy clay soil contain-

ing a large amount of humus might hold 30 per cent of water and

still be in workable condition, while sanely soil having 10 per cent of

water might seem very wet. It is therefore obvious that where

success in dry farming depends upon the storage in the soil within

the reach of plants of enough water to carry a crop to maturity, the

water-holding capacity of the soil becomes a matter of the first

importance.

Table II.

—

Increased moisture occasioned hy 1 inch of rain distributed through

various depths of soil, tveighing 85 pounds per cuhic foot.

Depth of
di.stribu-

tion.
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The water required to cover 1 square foot to the depth of 1 inch

weighs about 5i pounds, while an acre-inch of water weighs about

113 tons. One per cent of moisture per cubic foot of soil is equivalent

to 0.84 pound of water, while 1 per cent per acre-foot of soil equals

about 18 tons of water.

The preceding table shows the relation between rainfall and soil

moisture as stated in percentages. These figures are useful in com-

puting the potential effect of rains of various amounts, assuming

that all of the rain enters the soil.

Estimating that a wheat crop, for instance, can use moisture 5

feet deep in the soil, it will be seen that a sandy soil would be able

to hold available onh' about 540 tons of water per acre, while a

heavy loam would hold available about 1,350 tons per acre, or a dif-

ference of more than 800 tons of water per acre in favor of the heavy
soil. These figures show the imi:)ortance of selecting only the heavier

soils for dry farming where the storage of water from one season to

another is necessary.

Under their virgin conditions the heavier and better soils of a

semiarid region are rarely wet to a depth of more than 3 or 4 feet

—

often 2 feet or less. With the surface soil undisturbed so that this

moisture can move upward and dissipate by direct evaporation, and
with the natural vegetation using large quantities, it is only a short

time after the rains cease before all the available water is lost from the

soil. If this same land is broken by the plow to a depth of 5 or 6

inches, more of the rain water or melting snow soaks into it and pene-

trates far below the limit of virgin conditions. If, in addition to the

first plowing, the surface soil is stirred frequently, a surface mulch
is formed which is nearly as effectual in checking direct evaporation

as a coat of oil on the surface of water. The moisture thus held

in the soil continues downward, wetting soil that in some cases has

not been wet for centuries. Since the total annual rainfall in many
dry-farming regions is less than 15 inches, of which but little more
than half can be secured and held even under favorable conditions,

there is ample storage capacity in deep and heavy soils for all the

normal rainfall of two years.

In short, the soil of a semiarid region may be regarded as a reser-

voir which under natural conditions is shallow, with a surface diffi-

cult to penetrate and favoring the quick loss of water by evaporation.

Under proper methods of tillage the reservoir may be greatly deep-

ened and provided with a cover that will effectually prevent evapora-

tion, so that its supply may be held for the use of crop plants. It

is the aim of interseason tillage to accomplish this result. With
crops that do not permit intertillage during the growing season the
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importance of interseason tillage becomes very great, while the ex-

tensive use of intertilled crops lessens the need of it materially.

CROPS AND CROP TILLAGE.

Wheat and alfalfa are practically the only crops groAvn without

irriiration in the Great Basin and, of the two, wheat is by far the

more extensively grown. Other cereals, such as oats, barley, and rye,

are grown in an experimental way, while such intertilled crops as

corn, sorghum, potatoes, and field peas are also being tested to a

limited extent.

There are several varieties of wheat in common use both on the dry

lands and under irrigation. In fact, there has been but little at-

tempt to develop strains or varieties especially for the dry lands.

With a few exceptions, the wheats grown are fall-sown varieties of

bread wheat (Triticmn aestivum). They are nearly all light colored

and belong to the class known commercially as '• soft wheats." The

more popular varieties are known locally under the names of Loft-

house, Kofoid, and Gold Coin.

On the State experiment farms a number of varieties of durum

wheat {Tiiticum durum) have been under experiment, together wath

some of the spring wheats of the type groAvn in the upper Mississippi

valley, such as Fife and Bluestem, and also some varieties of the

hard, red winter wheats, such as are commonly grown in Kansas

and Nebraska. These varieties are all regarded as still in the experi-

mental stage, and they have not yet found their way into general use

among farmers.

Alfalfa is the standard forage crop of the Great Basin area, as it

is of the entire western United States. Among the people of Utah it

is known universally as " lucern," the name under which it was first

brought into the Eastern States, and which is derived from the com-

mon European name for the plant. This name was probably carried

westward to Utah by the early pioneers, who never accepted the Cali-

fornian name " alfalfa," which has been derived through the Spanish

from an Arabic word signifying " the best fodder."

Alfalfa was first grown in the Great Basin only under irrigation,

but recently it has been tested rather extensively on the dry lands.

Apparently there has been no very serious effort made to secure

varieties especially adapted to these dry lands, but instead seed from

the irrigated land is harvested and put on the market, together with

any seed that may be grown on land without irrigation.

The indications are that valuable drought-resistant varieties of

alfalfa could be developed in a very short time if proper attention

Avere given to selecting seed from individual plants or even from

some whole fields that appeared to thrive well on a limited supply of
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moisture. It is true that a large proportion of the alfalfa seed now
produced in this region receives very little, if any, irrigation, since a

larger seed crop results when the plants are kept rather drier than is

required for the best growth of forage. There needs to be a way
devised by which it will be practicable to find recognition in the

market for seed of alfalfa that is particularly drought resistant, as

distinguished from seed of alfalfa that yields well only under liberal

irrigation. If such recognition could be had, there would be an incen-

tive for saving seed from the more drought-resistant plants or fields.

There are practically^ no grass crops grown on the cultivated dry

lands of the Great Basin except in an experimental way. The experi-

ment farms referred to are carrying on extensive trials with a number

of promising grasses, including species of Bromus, Agropyron,

Lolimn, and Elymus. There are some indigenous species, particu-

larly of Agropyron and Elymus, that are giving some promise under

cultivation.

There is some doubt as to whether any of these grass crops will ever

occupy an important position in dry farming, since they are nearly

all shallow rooted and can therefore reach but a small j^art of the

available soil moisture when it is really needed; and, furthermore,

they are not well adapted to growing with intertillage or surface

cultivation of any kind, whereas such cultivation is decidedly essential

for crop production on these western dry lands.

TILLAGE FOR WHEAT.

On the dry lands of the Great Basin it is a common practice to

grow wheat after wheat on the same land, sometimes continuously

year after year and sometimes with alternate fallow j^ears or with

only an occasional fallow year, depending somewhat upon the mois-

true condition of the soil. The ideal method of wheat farming and

the one that appears to be the most profitable, all things considered,

is the method of growing a crop every alternate year, with a year of

clean summer fallow intervening. In this case the land is plowed

deep, about 7 or 8 inches, very soon after harvest, or, if owing to a

press of other work it is not possible to plow at once, the stubble is

disked as soon as the grain is cut. The grain is usually harvested

with a header, so that there is always a large amount of straw to

plow under. During the following summer clean cultivation is

given the land and wheat is sown again the following autumn.

If, as is often the case, the wheat is overripe when harvested, a

considerable quantity shells out of the heads and falls to the ground,

so that if the autumn rains come early and this wheat starts to grow

there is always a strong temptation to leave the land unplowed. Not

infrequently this volunteer wheat does very well and yields a good
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crop. (See PL III, fig. 1.) There are also cases where this first

vohmteer crop is aUowed to reseed itself, but the resulting crop

rarely amounts to nuich, owing to the irregularities of the stand and

to the growth of weeds that quickly establish themselves under such

conditions. In the long run, it is doubtful whether it ever pays to

grow three or even two crops of wheat in succession without plowing

the land between crops, for such practice not only wastes valuable

soil moisture, but allows llie hind^lo l)ecome very weedy. (See PI.

Ill, fig. 1.)

TILLAOK FOU ALFALFA.

The young alfalfa plant is as tender and delicate as the well-estab-

lished plant is strong and hardy, so that while it is necessary to have

the land in excellent tilth and all other conditions favorable for start-

ing this crop, a well-established field nuiy be harrowed and disked,

and sometimes even plowed, without destroying or even injuring

the plants. In fact, surface cultivation when the plants are nearly

or quite dormant, as in the early spring, seems to actually improve

the stand and invigorate the growth.

The best results with alfalfa on the dry lands of the Great Basin

are secured by early spring sowing with a drill on land that has been

previously put in excellent condition of tilth. The seed is usually

sown without a nurse crop, and the land should be as free from

weeds as possible, for when the alfalfa plants are young they may

be easily injured by weeds. During the first summer the new alfalfa

field gets no attention except possibly a clipping with a mower set

liigli to cut any rank weeds that may have started and to cut back

the taller alfalfa plants. The plants cut down are usually left on

the 2:round to form a mulch. The second summer the alfalfa field is

in full bearing and may be cut once for a hay crop, and, if conditions

are favorable, enough second growth will be made to give a light

second crop.

A\Tien seed production is the aim of alfalfa growing, a light hay

crop is usually cut very early, before the plants are in bloom, and the

second crop is then the larger and sets seed freely. With alfalfa

seed at its present price, seed production on the dry lands is much

more profitable than the hay crop unless hay is very scarce and high

priced.

After the second year a field may be disked and harrowed with im-

punity without injuring the plants, so that it is quite possible to ma-

terially aid in the conservation of soil moisture in alfalfa fields even

if the ground is thickly covered with plants. On the dry lands of

North Africa it has been found profitable to sow alfalfa in rows and

cultivate it from time to time, and even to grow a wheat crop in alter-

nate years without injuring the alfalfa, which would yield fair crops

103



30 DRY FARMING IN THE GREAT BASIN.

of hay during the fallow ^^ears." It is reasonable to believe that sim-

ilar results might follow attempts to grow alfalfa as an intertilled

crop, either with or without wheat in alternate years, in the Great
Basin, where conditions are in many respects similar to those in the

higher lands of North Africa in the vicinity of Setif, where this

method of growing alfalfa is in common practice. The quick re-

sponse of alfalfa to cultivation is shown in Plate II, figure 2, which is

reproduced from a photograjoh taken in the interior of a dry-land

alfalfa field some weeks after the first crop of the season had been cut.

The plants along the edge of the field next to the surface-tilled land

had made a good second growth, while the plants in the interior of the

field, where the available moisture had been exhausted by the first

crop, had made practically no second growth.

There seems good reason for believing that sowing alfalfa in rows

far enough apart to f)ermit intertillage would be a profitable method
on the dry lands, even for forage production, while for seed produc-

tion it would almost certainly be more profitable. It is well known
that isolated alfalfa when allowed to mature on these dry lands pro-

duces relatively large quantities of seed. This is probably due, in part,

to a better illumination on all sides of the plant, resulting in a larger

number of flowers ; in part to the drier air surrounding these flowers

during the pollinating period, which appears to have some bearing

in seed production, and in part to the greater ease of access for insects

of various kinds that promote pollination. It is certainly true that

the partial isolation of the plants secured by row planting results in

greatly increased yields of seed per j^lant, and there is strong prob-

ability that the yields per acre would be larger, so that exi^eriments

to determine this point would be well justified.

There is a strong tendency in the Great Basin, as elsewhere in the

western United States, to let alfalfa grow in a field as long as it will,

which is usually much longer than it is yielding its best returns. In

other words, it is not used as a rotation crop, in the ordinary sense of

the word. The beneficial effect of alfalfa upon the crop that follows

it is generally recognized, but a well-established alfalfa sod is hard

to subdue for the following crop, while alfalfa seed is expensive, and

it is not easy to get a good, even start on a new field. The temptation

is very strong, therefore, to leave alfalfa fields undisturbed, even

though the increased yields of succeeding crops are much desired.

THIN SEEDING ESSENTIAL TO BEST RESULTS.

Under ordinary conditions in a humid region or with irrigation,

farmers sow about 5 pecks of wheat or 75 pounds per acre, and from

15 to 20 pounds of alfalfa seed per acre. On the dry lands of the

a Bul. 72, Part I, Bureau of Plant Industry, U. S. Dept. of Agriculture.
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Great Basin, hoAvever, oxperieiioe has shown that much better crops

of wheat result when only 3 pecks of wheat or 45 pounds per acre arc

sown, while with alfalfa about 8 pounds of seed per acre gives the

best results. Some farmers even sow^ 35 pounds of wheat per acre

without ai)parently decreasing the yield, and careful experiments

have shown that even less than 8 pounds of alfalfa seed per acre will

give a good crop if evenly distributed, but uniform distribution is

difficult with much less than 8 pounds of seed per acre. The bene-

ficial effects of thin seeding are very striking, particularly in the drier

years, when a seeding of 75 pounds of wheat results in crop failure,

while a seeding of 35 pounds gives a good crop. This apparent

anomaly is due to the fact that the heavier seeding results in so large

and sudden a demand for soil moisture that the suppl}' Avithin reach

is exhausted while the plants are still in the active growing condition

and before the seed is formed, while with thin seeding the same
amount of soil moisture is sufficient for the plants produced. Both
wheat and alfalfa are able to throw out numerous branches from the

central stem, so that when moisture conditions are favorable the num-
ber of stems actually produced may be nearly as great from thin

seeding as from thick seeding.

THE SUSTAINED PRODUCTIVENESS OF DRY-FARMED SOILS.

In a system of farming where wheat is grown continuously, that is,

not in rotation with other crops, such as is the case on the dry lands

of the Great Basin, the question of maintaining the soil fertility is

a natural and important one. It is ordinarily assumed that the con-

tinuous production of any one crop, and particularly such a crop as

w^heat, must rapidly reduce the fertility of the soil. It would seem,

how^ever, that with the tillage S3^stem for Avheat, previously described,

by which a clean summer fallow is given every second or third year

and a large amount of straw is plowed under after each crop, the

reduction of fertility is by no means so rapid as it is in some other

regions and under some other conditions.

As a matter of fact, there are fields in some of the older settled

valleys in the Great Basin that have been producing wheat every

other year for a third of a century w^ithout showing any signs of

depleted fertility. (See PI. Ill, fig. 2.) A^Tiile actual comparison is

of course impossible, there are reasons for believing that some of

these fields are capable of producing better crops now than when
first plowed. If this be true, it is important to discover the causes

involved and to determine whether this tillage method, if it be found

a contributing cause, is capable of wider application w^ith a hope of

similar results. It must be kept in mind that in the practice followed

on these dry lands, where the grain is headed rather than cut with
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the binder and where a large amount of straw is plowed under and

incorporated with the soil, there is probably no reduction of the

humus content ; in fact, there might even be an increase of the humus
imder this practice, for the soils in their native condition bear but

scanty vegetation, which probably adds organic matter to the soil

very slowh^

With this large amount of wheat straw plowed under in the autumn

and allowed to lie over the next winter, followed by continued surface

tillage, conditions appear to be xerj favorable to the growth of any

bacteria that might aid the conversion of this straw into available

plant food. In fact, the conditions under which this surface mulch

is maintained seem to be particularly favorable for the activities of

nitrifying and other soil-enriching bacteria. It is well known that

there are bacteria that under favorable conditions work on the com-

plex proteids in the organic matter of the soil and change them into

available plant food in the form of nitrates. In addition to these so-

called nitrifj'ing organisms, there are known to be other forms of

bacteria that while living chiefly on the decaying nonnitrogenous

organic matter of the soil are able to utilize and fix atmospheric

nitrogren in much the same wav as do .those bacteria that live and

develop nodules on the roots of some leguminous plants.

THE HEAVT SOILS NOT LEACHED.'

The heavier soils such as have 'been found best suited to dry farm-

ing in the Great Basin have such a high water-holding capacity that

with the ordinary light rainfall of the region there is no cumulative

downward movement of water through them. In other words, the

rain water that enters these soils is held by caj)illary force against the

force of gravity, and instead of moving downward to join an under-

ground water table, it is returned to the air either by direct evapora-

tion from the soil surface or by transpiration processes through plants.

This is, of course, not true for any but the deeper and heavier soils.

Soils that occur as thin layers over impervious material, or those with

so coarse a texture as to have a very low water-holding capacity, can

not act as effective storage reservoirs. This fact again indicates the

desirability of heavy soils for dry farming.

The importance of the fact that some of these dry-farmed soils are

not leached by the rain water becomes apparent when it is realized

that the soluble salts that result from the ordinary processes of soil

weathering and from the activity of various organisms are not

washed out of the soil, but remain to be used by plants. The prover-

bial richness of so-called arid soils, as well as the occurrence of

alkali in soils of dry regions, is due to the fact that such soils are not

leached bv the rain.
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THE IMPORTANCE OF OKCiAXlC MATTER IN THE SOIL.

A continued supply of organic matter in the soil appears to be abso-

lutely essential to successful crop production. It is one of the most

important sources of the various forms of nitrogen available to crop

plants, and nitrogen in some combined and available form is of course

absolutely necessary to plant growth.

Undecayed organic matter is not only useless to plants, but it is

also likely to have an injurious mechanical effect upon the soil, at

least in a dry region, by keeping it loose and open, thus making

moisture conservation difficult. The processes of decay that take

place in the organic matter in the soil are varied and complicated.

Some of them result in additions to the supply of soluble salts used

by plants, Avhile others lead to the complete loss of the constituent

substances through their reduction to gaseous forms and diffusion into

the air, as in oxidation and denitrification. It therefore becomes

important to consider something more in a tillage method than merely

adding raw organic matter to the soil. This must be followed by

providing conditions in the soil favorable to the activities of those

organisms that reduce the organic matter to forms available for plant

nutrition with as little Avaste or loss as possible.

CONDITIONS FAVORING NITRIFICATION.

The processes that result in the decomposition of organic matter in

the soil and in the formation of nitrates are favored by a moderate

supply of oxygen, the presence of capillary moisture, fairly high soil

temperatures, and the presence of free bases to combine with the

nitric acid formed. Such conditions are very well provided by the

method of tillage used in growing wheat in the Great Basin, as pre-

viously described. "With that tillage system a large amount of wheat

straw with its partially decayed leaves is turned into the soil in the

early%autumn. The winter rains penetrate the loosened soil, and the

continued surface cultivation during the folio-wing summer largely

prevents the loss of this moisture by evaporation. This surface

cultivation also promotes the aeration of the soil, which is essential

to the most rapid nitrification, while the absence of plant growth to

shade the soil gives the high temperature needed.

The beneficial effects on nitrification processes of the conditions

produced by summer fallowing are discussed at some length by Hall <"

in describing the work at Rothamsted, England, where the rainfall is

sufficient to leach the soil of the field under experiment:

It will be seen that the produce of Avheat after fallow is considerably higher

than when it is grown continuously—17.1 against 12.7 bushels per acre; but if

o Hall, A. D. The Book of Rothamsted Experiments, pp. 62-66 ; also pp. 221-

223, 1905.
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reckoned as produce over the whole area, half in crop and half fallow, the whole

acre grows much less both of grain and straw than where the crop is grown
year after year on the same land.

An analysis of the results from alternately fallowed plats, how-

ever, shows the real benefits of fallowing. Both the seasonal rain-

fall and the amount of leaching from the land were measured for a

series of years, and when the years of light rainfall and consequent^

diminished leaching are grouped together and contrasted with the

years of heav}^ rainfall and increased leaching, it is seen that the

yields following the drier season were high as compared with the

others. Thus, for the years when the rainfall for the four months,

September to December, inclusive, averaged 8.88 inches and the per-

colation was only 4 inches, the yield after the fallow was 2,743 pounds,

as against 1,810 pounds on the continuous wheat plat, a gain of 933

pounds, or 52 per cent. For the group of years when the rainfall

averaged 13.66 inches during the same four months and the percola-

tion was 8.92 inches, the wheat after fallow yielded 1,757 pounds,

against 1,627 on the continuous wheat plat, a gain of 130 pounds, or

only 8 per cent. In other words, as a result of the decreased percola-

tion more of the nitrates were left in the soil.

It seems probable from these results that with conditions such as

exist on the dry lands of the Great Basin, where there is practically

no loss by percolation, the products of nitrification during a fallow

year would be quite sufficient to overcome any tendency toward the

exhaustion of these soils.

THE FIXATION OF NITROGEN.

The bacterial action by which the complex proteids of the organic

matter in the soil are converted into nitrates or other forms of nitro-

gen is but one of the several sources of the nitrate supply of soils.

It is well known that bacteria living in the roots of some leguminous

plants are able to combine atmospheric nitrogen into available forms,

and it has been discovered more recently that practically all culti-

vated soils contain bacteria which are able to combine atmospheric

nitrogen and make it available to plants, drawing their energy mean-

while from the carbohydrate material of the soil humus."

There are many indications that the sustained productiveness of

the dry-farmed soils of the Great Basin is due, in part at least, to

the activities of this latter group of nitrogen-fixing bacteria. The

same conditions that favor the action of the nitrifying or humus-

reducing organisms also favor the action of the nitrogen-fixing bac-

teria, viz, a supply of carbohydrate material as furnished by disin-

o Hall, A. D. Science, N. S., 22 : 453, 1905.
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tegratiiig wheat straw, a good supply of soil moisture, high soil

temperatures, and the presence of alkaline bases to combine with the

nitric acid produced.

ORGANIC MATTER LOST BY OXIDATION.

In view of the importance of organic matter in maintaining the

fertility of these dry-farmed soils there is a strong incentive to avoid

excessive losses by direct oxidation.

In maintaining the clean sunnner fallow previously described, it

is necessary to keep the upper 8 inches of the soil thoroughly stirred

to form the surface mulch. This portion of the soil, being very dry

and well aerated, is kept in a condition which is most favorable to

"burning out" the organic matter which it contains." The loss of

organic matter in this way can not very well be avoided, for an effect-

ive surface mulch is necessary to prevent the loss of moisture from

the lower soil. It is possible, however, to very greatly reduce the

loss due to oxidation by deep plowing, which increases the depth of

the surface soil in which the nitrification and nitrogen fixing can

take place. These processes go on very slowly, if at all, in the soil

below the furrow slice, so that deep plowing is very necessary to the

best results in dry farming, not only as a factor in securing and con-

serving soil moisture but also in promoting the activities of the

various organisms that work in the loosened soil and help to make it

productive.

DBY FARMING SUPPLEMENTARY TO IRRIGATION.

With a few exceptions, the irrigated sections of the Great Basin are

surrounded by arable lands which are either too high to be economic-

ally irrigated or too extensive to be irrigated with the available

water supply. In the gi'eat majority of cases these lands receive

rainfall enough for the production of some special crops even when

it is insufficient to support farm homes or even for the growth of

wheat and alfalfa with the best of tillage.

It is very doubtful whether a settler would be safe in attempting

to make a home and start a farm on even the more promising of these

dry lands. At the present time almost all the farming on the dry

lands is done in connection with some irrigation farming. In many

cases the farmer has little more than his garden and orchard under

ditch, but it is at least enough to insure him fruits and vegetables

for his table, and, if need be, a little forage for his stock in the event

of a severe and protracted drought.

This plan of utilizing the unirrigable dry lands is much safer for

the individual and is also much better for the community. Farming

oStorer, F. H. Agriculture, 2: 28-29, 1902.
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with irrigfition usually costs more per acre than dry farming, so that

wherever it is possible to grow the cheaper staple crops without irriga-

tion it pays to make the attempt. The products of the irrigated land,

such as vegetables, fruits, and the succulent forage crops, then find

a larger local market, because they can not be produced without irri-

gation, while live stock and some grain crops can often be produced

much more cheaply on the dry lands. Thus the two portions of a

community can supplement each other to the profit of both.

One of the most important effects of the development of dry farm-

'

ing adjacent to an irrigation settlement is the much-needed lesson it

teaches of the value of tillage. Overirrigation with little or no tillage

is the most common and serious failing of the western farmer. It

is only where irrigation water is costly or can not be had at any price

and when crops actually begin to fail that cultivation is seriously

resorted to. As a result, it is only in those sections where irrigation

is very new or where water is very scarce that the serious effects of

overirrigation are not felt. Once the habit is formed, it is much
easier to irrigate than to cultivate when a crop shows signs of distress.

The ground is therefore filled with water, low places are swamped or

made too alkaline for cro^js, and the fertility of the land is seriously

impaired.

With the development of dry farming, however, the beneficial

effects of tillage in conserving moisture and in increasing soil fer-

tility give a constant and striking object lesson. When it becomes

apparent that many of the same crops can be grown with adequate

cultivation and without irrigation as successfully as they can be

grown with irrigation alone, a farmer hesitates before undertaking

to share the burden of expensive extensions to existing irrigation

works. When the extension of a cultivated area is demanded, it

becomes at once a practical question whether increased cultivation

or increased construction shall be the basis of such extension. AVlier-

ever cultivation is resorted to in connection Avith irrigation the bene-

fits are at once apparent, but without some continued object lesson or

some real need, such as scarcity of irrigation water, it is seldom

seriouslj^ undertaken.

MAKING A HOME ON THE DRY LANDS.

In any situation where dry farming is possible in connection with

even a small amount of irrigation, there is much less risk involved

than where there are no such opportunities. In fact, in any place

where the rainfall is so light as to require extraordinary tillage

methods in the production of ordinary crops there is considerable risk

in establishing a home without the possibility of using irrigation for

at least the farm garden. In nearly every semiarid region the varia-
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tion in rainfall from year to year is very great, so that one must

expect to experience occasional or even frequent dry j^ears, when

even with the best of care the ordinary garden crops Avould fail, and

there might even be a shortage of forage for the stock.

It is therefore highly important in selecting a farm on the dry

lands to secure provision for some irrigation, at least for the garden.

The larger part of the dry lands of the western United States have

underground water within reach. Some of them, indeed, overlie

artesian basins, so that deej) Avells supply an abundance of water.

In other cases water can be. had by lifting, and with windmills or

small engines it is considered quite feasible to lift Avater 200 feet or

more for domestic uses and for garden irrigation.

A garden of some kind is almost a necessity for a farm home on

the dry lands, as elsewhere, and the means and methods of providing

it should be among the first considerations of a new settler.

It is sometimes possible to maintain a garden by taking advantage

of the surface run-off after torrential rains, which may be collected

by intercepting ditches and run into broad, shallow trenches in the

garden until it settles into the ground. A view of a garden in which

this method is used is shown in Plate IV, figure 2.

Where ground water lies very deep the expense of reaching it is

often too great to be borne by a farmer individually, especially

by a new settler, and it is then necessary to attempt a solution of the

problem on a community basis. There are vast areas of land in the

western United States with enough rainfall for dry farming, yet

without any easily available supply of ground w^ater even for domes-

tic use. In some such regions it is often possible to collect rain water

from buildings and store enough in cisterns for culinary purposes,

but this is sometimes out of the question for a new settler in a tree-

less country, where building material is scarce and high priced and

where he must be content to live for the first few years in' a tent

house or a small shack. In such situations the water problem must

be solved by a community action.

In some instances the extension of dry farming around irrigated

centers is limited only by the distance w^hich farmers can afford to

haul water to supply the horses or engines required for the farm work.

In other cases large tracts of land that are well suited to dry farming

are remaining undeveloped because of the absence of springs and the

uncertainty as to the presence of an underground supply of Avater

within reach and, if found, as to the proper location of wells.

One of the most urgent needs for the further development of dry

farming in the Great Basin is a hydrographic survey for the purpose

of determining the location and extent of the underground water

resources. Without the information that such a survey might fur-
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38 DET FARMING IN THE GREAT BASIN.

nish, settlers must either remain in immediate contact with an existing

water supply or waste much money that they can ill afford to lose in

blind attempts to locate water for themselves.

SUMMARY.

Dry farming in the Great Basin is limited at present almost entirely

to the State of Utah, where it has been carried on to some extent since

1875 and its practice has been increasing rapidly since 1900. The
work was initiated by private experiments, but the State of Utah

is now supporting six experiment farms for testing varieties and

working out scientifically the best rotation and tillage methods.

The precipitation comes during the autumn, winter, and spring

months, differing in this respect from the precipitation on the dry

lands east of the Rocky Mountains, where it comes during the summer
months. Farming is successfully carried on with an annual average

rainfall of 15 inches or slightlv less. The annual variation in rain-

fall is considerable and the year 1906 Avas unusually wet. Local

topography has a marked effect on the amount of rainfall.

Clean summer fallowing and alternate-year cropping, together with

thorough tillage, are the basis of successful dry farming in the

Great Basin.

A\^ieat and alfalfa are the most important crops now grown on the

dry lands of the Great Basin. Thin seeding is found essential to the

best results with these crops.

Under the best methods of tillage the land appears to remain

highly productive even where no other crop than wheat is grown.

Dry farming is now used only as a supplement to irrigation farm-

ing. There have been few attempts to make homes on the dry lands.

The independent extension of farming on the dry lands depends

upon the development' of underground water for domestic use.
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DESCRIPTION OF PLATES.

Plate I. Fig. 1.—A general view of tlie Sau Juau County Arid Farm, a 40-acre

farm maintained by the State of Utali for experimental purposes, located

at Verdure, near the town of Monticello. This is one of six farms main-

tained by the State for similar purposes. The vegetation in the foreground

is chiefly black sage, while the trees are juniper. Fig. 2.—A field of wheat

in shock on land adjacent to the San Juan County Arid Farm. This field

was covered with black sage two years ago.

Plate II. Fig. 1.—Field showing the type of summer fallow maintained in

every other series on the San Juan County Arid Farm. This serves at once

to kill out weeds, conserve moisture, and promote humification in the soil.

Fig. 2.—The interior of an alfalfa plat on the San .Juan County Arid Farm.

This alfalfa had been cut once and the plants in the interior of the plat

made no second growth, while those along the margin next to the well-

cultivated roadway were ready for a second cutting at the time shown in

this illustration.

Plate III. Fig. 1.—A poor crop of wheat on the Sevier County Arid Farm,

Utah. The failure of this crop was apparently due chiefly to a lack of

proper tillage during the previous season. Fig. 2.—A crop of wheat grown

without irrigation in the Cache Valley, Utah. This land has been produc-

ing a crop of wheat every other year for thirty-five years. (Photographed

by Mr. Charles J. Brand, 1906.)

Plate IV. Fig. 1.—Harvesting wheat grown without irrigation near Nephi,

Utah. A header like that shown will harvest about 2.5 acres a day.

(Photographed l)y Mr. Charles J. Brand. 1906.) Fig. 2.—A hillside garden

in a semiarid region, showing one of the settling ditches used to catch and

hold the water which runs off the hill above.

40
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Fig. 1.—General View of the San Juan County Arid Farm, Utah.

Fig. 2.—Field of Wheat in Shock on Land Adjacent to the San Juan County
Arid Farm.





Bui. 103, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II.

Fig. 1.— Field Showing the Type of Summer Fallow Main-

tained IN Every Other Series on the San Juan County

Arid Farm.

Fig. 2.—The Interior of an Alfalfa Plat on the San Juan

County Arid Farm.





Bui. 103, Bureau of Plant Industry. U. S D.pt. of Agriculture. Plate III.

Fig. 1.-A Poor Crop of Wheat on the Sevier County Arid

Farm, Utah.

Fig. 2.—a Crop of Wheat Grown Without Irrigation in the
Cache Valley, Utah.





Bui. 103, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Fig. 1 .—Harvesting Wheat Grown Without Irrigation Near Nephi, Utah.

Fig. 2.—a Hillside Garden in a Semiarid Region, Showing One of the Settling
Ditches Used to Catch and Hold the Water which Runs Off the Hill
Above.
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information on this subject, and I therefore recommend that this
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Industry.
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B. P. I.—275.

THE USE OF FELDSPATHIC ROCKS AS

. FERTILIZERS.

INTRODUCTION.

In view of the great demands that are being made upon the agri-

cultural resources of the country, it is a matter of vital importance

that consideration be given to the available supplies of elements

which are necessary to sustain and maintain the quality and quantity

of the crops. It is well known that there are three principal fer-

tilizing materials: Nitrogen, phosphoric acid, and potash. The dis-

covery of electrochemical and bacteriological processes for fixing

the nitrogen of the air, thereby changing it into a form in which it

can be used as a plant food, seems to remove all doubt as to the

abundance of the supply of this important element for all time to

come. An enormous geographical area of this continent is underlain

with practically inexhaustible supplies of phosphatic rock, which,

with the phosphates obtainable in waste bone, slaughterhouse tank-

age, fish scrap, and the basic slags from the iron industry, insure a

limitless supply of phosphoric acid.

With regard to potash alone there has been reason to feel anxiety.

Up to the present time no deposit or source of this necessary element

in any of the forms in which it has been heretofore considered avail-

able as a plant food has been discovered or developed in this country.^

The mines of Stassfurt, Germany, furnish almost the entire supply

of potash for fertilizer in the United States, exclusive of that which

is used over and over by the processes of natural and green manuring.

The potash salts, which up to this time have been exclusively used

for fertilizing, consist of muriate, sulphate, nitrate, and carbonate,

either in a crude or in a previously purified condition. Kainite is

a trade name given to a crude product of the German mines, which

contains about 13 per cent of actual potash, largely in the forms of

sulphate and chlorid (muriate). The quantity and value of potash

salt to be used as fertilizers imported in the fiscal years 1903, 1904,

and 1905 are shown in the following table. The price of the potash

unit has shown a tendency to increase each year.

7
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Table I,

—

Imports of potasli salts for use as fertilisers^



INTRODUCTION. 9

try, Clarke " has made the following calculations of the relative

abundance of various rock-forming minerals:
Per cent.

Apatite (phosphate of lime) 0.6

Titanium 'minerals (oxids and silicates) 1.5

Quartz, (silica) 12.5

Feldspar (silicates of aluminum, potash, soda, and lime) 59.0

Biotite mica (silicates of aluminum, magnesium, potash, etc.) .S. 8

Hornblende and pyroxene (complex silicates) 16. S

Miscellaneous 5.

8

Total ;
100.

It is seen from this that probably the majority of all the original

rocks contain more than 50 per cent of feldspar. There are, however,

a great many different varieties of feldspar. The feldspars belong to

a type of minerals known as silicates, in which aluminum and other

elements, such as potash, soda, and lime, are combined with silica.

Pure orthoclase feldspar is a silicate of aluminum and potash, which

theoretically should contain 16.8 per cent of potash (K.O). As a mat-

ter of fact it is extremely difficult to find an example of pure ortho-

clase, and in most of the feldspars, which occur in large deposits, the

potash is to a greater or less extent replaced by soda or lime, or both.

For this reason it is impossible to tell without a chemical analysis

how much potash any given feldspar will contain. The granite rocks

consist of feldspar, quartz, and a little mica in varying proportions;

many of the other well-known rocks, such as the slates, sandstones,

gneisses, and traps, also frequently contain more or less feldspar.

Some of these rocks carry little or no potash, although many of them

will run as high as 5 per cent ; very few of them run higher than this.

A cubic foot of granite weighs about 170 pounds; on a 5 per cent

basis, 8.5 pounds of this is potash. A quarry 100 feet square and 100

feet in depth of such rock would therefore contain 8,500,000 pounds

of potash (KoO) . It is at once apparent that nature offers a limitless

supply of raw material which only awaits an economical process to

make the potash available.

In many localities there occur large dikes or deposits of more or

less pure feldspars, which usually run higher in potash than the true

granite rocks. These large deposits, which occur in a great many of

the States, have been developed in Maine, Connecticut, Pennsylvania,

New York, and Maryland, where they have been mined exten-

sively and the feldspar ground to fine powder, principally for use in

potteries. As has been said, pure orthoclase feldspar should contain

16.8 per cent of potash (KoO), but none of these deposits will run on

the average much more than 8 to 10 per cent. For pottery use it is

essential that the spar should melt in a kiln fire to a clear white glass,

a Bul. 228, U. S. Geol. Survey, p. 20.
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and it must therefore be almost entirely free from mica or iron-bearing

minerals. For this reason there are large quantities of materials at

every feldspar quarry which, though unfit for pottery use, would be

valuable if any method were known of making potash available.

The question whether fine-ground feldspar can be used as a potash

fertilizer has been a matter of controversy for many j^ears. There is

a large and widely scattered literature on the subject, an examination

of which shows that the matter has been debated with much vigor

and sometimes with prejudice and intolerance on both sides. It is

easy to find the published records of a number of experiments, made

by trained and thoroughly competent agriculturists, which tend to

show that ground feldspar is an efficient potash fertilizer. On the

other hand, a number of experiments seem to indicate that the potash

is onl}^ slightly available, while others would appear to show that the

ground rock is entirely useless. On account of the large interests

involved in the settlement of this question it is not difficult to see

why vigorous differences of opinion, and even unjust prejudice,

should have arisen. When, however, trained investigators reach

opposite conclusions, based upon experimental evidence, we are forced

to the opinion that while ground feldspar may be a useful fertilizer

under certain conditions it is not so under others.

It is the object of this bulletin to present and discuss as fully as

possible all the evidence that can be obtained on both sides of this

important question. The great demand for information on the sub-

ject which has arisen and the numerous misstatements that have been

printed make it desirable to present the evidence obtained up to date,

even though many more years Avill be necessary for the conclusion of

careful systematic investigation under crop and field conditions.

The availability' of potash contained in feldspathic rock must

depend upon several important considerations, which can best be

expressed by a discussion of the following questions

:

(1) Is the potash locked up in feldspar and the feldspathic rocks, such as

granite, gneiss, rhyolite, syenite, etc.. to any extent available as a fertilizer

when these rocks are crushed or ground to fine powder?

(2) If the first question can be answered in the affirmative, what influence

does fineness of grinding have on the question, and to what degree of fineness is

it necessary to grind in order to make a sufficient amount of potash available

in the first season after application?

(3) What would be the cost of using ground rock in place of the soluble com-

pounds which up to the present time have been exclusively used, and would

there be economy in so doing?

(4) Could any subsequent damage result from the use of ground rock ; and if

so, how would such damage compare with that which follows the continued use

of soluble compounds, such as chlorids, sulphates, and carbonates?

(5) If it should l)e determined that the potash in ground feldspathic rock is

only partially available as a fertilizer, is there any method or process by which

the ground rock could be treated so as to increase this availability?
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THE AVAILABILITY OF POTASH IN GROUND ROCK.

The attention of the writer was first turned to the availability of

potash in ground rock by a study of the decomposition which takes

place when various rocks are used to form the surface of macadam
roads. The binding power of rock dust depends upon the decom-

position of the particles under the action of water and other sub-

stances. It has always been believed heretofore that only the potash

that could be leached or dissolved out of a finely ground nuiterial

with water was available for plant growth. As a nuitter of fact

even the most finely ground feldspar which it is possible to obtain

yields extremely minute (pumtities of 2)otash to actual solution in

Avater. Feldspar which contained about 10 per cent of potash and

was ground to a very fine powder yielded only 0.025 per cent to

solution in Avater, and only 0.03(5 per cent to the action of a dilute

acid. A large number of similar observations has led to the confi-

dent belief, almost universalh' held for many years, that although

rocks which were disintegrated by natural processes served as the

original source of potash, the action was so slow that it would be use-

less to grind rocks and attempt" to use them as fertilizers. In the

writer's investigations, however, evidence has been obtained which

seems to show that decomposition of fine-ground feldspar goes much
farther than was indicated by the simple solution tests with water

and dilute acids. B}- the use of laboratory methods it has been

shown that almost complete decomposition can be made to take place

in comparatively short periods of time under the action of water

alone. In order to accomplish this result it has been necessary to

use a method by which the potash is continually removed as fast as

it is set free from its combinations in the rock. Now, as the roots of

plaukts are continually performing this function, it is possible that in

nature the decomposition of the feldspathic particles in the soil must

be continually going on as long as the product is being used, and

slowing down to the stopping point when no removal is effected by

plant growth. For further information on the scientific discussion

of the decomposition of the feldspars the original papers should be

consulted."

The fact, frequentlj^ cited and familiar to almost every person,

that rocky hillsides with little or no soil can support growths of tim-

ber, would appear to demonstrate that rock potash is available.

When it is remembered that wood ashes contain anywhere from 5 to

12 per cent of potash, it will be seen that a large tree represents, as it

stands, a considerable quantity of this substance. However, trees

a Bui. 92, Bureau of Chemistry, U. S. Dept. of Agriculture ; Cir. 38 and Bui. 28,

Office of Public Roads.
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take a long time to grow, and this present inquiry is mainly conjfined

to availability in a single year from finely ground material.

In order to put the availability of the potash in very finely ground

feldspathic rocks to actual test the writer undertook some prelimi-

nary experiments in the greenhouse. Tobacco was selected for the

experiments because, besides being extremely dependent upon an

abundant potash supply, this plant is particularly well adapted to

observation and control. Artificial soils were made up of clear,

close-grained white sand and finely gi'ound feldspar, running about

8 per cent potash, such as is ordinarily prepared for use in the pot-

teries, and which will pass through a standard sieve of about 200

meshes to the linear inch, having apertures approximately 0.0024

inch square. Tobacco seedlings were set out in this mixture and

carefully fed from day to day with dilute solutions of ammonium

nitrate and ammonium phosphate in order to supply the necessary

amount of nitrogen and phosphoric acid. In addition to this, a

small amount of salts, containing lime, magnesia, and iron, was also

added to the food solutions. Every care was taken, however, to see

that no potash, except that wdiich might be supplied by the feldspar,

obtained access to the plants.

For the sake of comparison, plants were also grown at the same

time in a rich composted loam soil, which contained an abundance of

all plant foods, including potash. Although the artificial sand-feld-

spar soil was hard and apparently unsuited to the groAvth of plants,

the tobacco nevertheless throve well in it, and showed at no time

the slightest indication of potash starvation. When the experiments

were finally abandoned, the tobacco plants growing in the sand

feldspar had attained a height of about 3 feet, and showed every

indication of being as perfectly nourished as those growing in the

rich soil.

In addition to the above experiments, seedlings were also set out

in a poor, unfertilized soil, with and without the addition and ad-

mixture of a certain proportion of the ground feldspar. Here also

the availablity of the feldspar potash was clearly indicated.

These experiments, which were made in the summer of 1905, were

not considered conclusive, but were sufficiently encouraging to justify

further and more systematic investigation. Before proceeding it

was of course necessary to look up the literature of the subject, in

order to see to what extent ground feldspar had been experimented

Avith by other investigators. A bulletin of the United States De-

partment of Agriculture, which appeared a short time after the con-

clusion of the preliminary experiments described above, contains a

partial reference list of previous publications along this line."

o Bui. 30, Bureau of Soils, U. S. Dept. Agriculture, p. 26.
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On account of tlic «;reat interest which has Immmi aroused in this

important subject and in order to pres(Mit all the facts in the most

accurate manner, the \vorlv of previous experimenters will be jriven

in as nuich detail as space will i>ermit. It is the intention to bring

tosfethei- all the information and evidence that the literature of the

subject ati'ords, whether it api)ears to be favorable to the use of

ground feldspar, or the reverse.

In 1841) Salm-IIorstmar" pul)lishe(l in a German scientific journal

a method of prei)aring an artificial soil which, while being open,

porous, and of a soft texture, should be absolutely free from all

plant foods except those which were purposely added to it. The

purest crystallized sugar was burned to a light form of charcoal and

found to be absolutely free from any impurity capable of furnishing

nourishment to i)lants. All sorts of ditferent substances were then

added to this material in other pots, and plants grown in them. In

this way the experiments were kept under accurate observation and

miicli information was obtained of the actual foods, and their forms,

which are necessary to carry on the nourishment of plants. A short

time after this investigation, in l.s.")(). a chemist named Magnus'' re-

peated these experiments, and also made othei's. In addition to the

pots filled with sugar-charcoal, some of the pots were filled with

coarsely pulverized feldsi)ar. It was found that the plants growing

in the feldspar made a good growth, even if no other food contain-

ing potash was added. The finer the feldspar was ground the better

was the development of the plants. Magnus sununed up the results

of his investigations as follows

:

(1) 111 the abseuce of all uiiiieral plant foods, barley attained a height of

about 5 inches only before dying.

(2) The addition of very small aiiionnts of mineral plant foods cuahleil the

plants to reach complete develoinneiit.

(.S) If too mncli plant food was ])resent. the jdants were stunted or refused to

grow at all.

(4) In pure feldsi)ar barley made complete development and matured grain.

(."») The development of growth varied with the coarseness or fineness of the

feldspar.

In 1861 Reichardt,^ a distinguished agricultural chemist, advanced

the opinion that granite, porphyry, and other rocks rich in orthoclase

feldspar quickly give up their potash to plants when the particles

are very fine.

About 1881 Hensel,'^ a German writer and chemist, advocated the

use of ground rock or so-called " stone meal," not only in order to sup-

ply the requisite potash, but also the phosphates and other mineral

« Jour, fiir Prakt. Chem., 1849. 4C,, 193.

b Ibid., 1850, 50, G5.

«• Ackerbau Chemie (1801).

d A. J. Tafel, Bread from Stones, 1894.
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plant foods, such as lime, magnesia, iron, and manganese. This

author published a philosophical work entitled '' Das Leben," which

treated in part of the use of rock fertilizers. Hensel thought that the

use of excreta, offal, and other decaying and waste material as manure

was harmful, if not to plants, at least to animals and men who sub-

sisted upon them. Like many enthusiasts, Hensel appears to have

been completely carried away by his ideas, which were not always

justified by known facts. Hensel obtained, nevertheless, a consider-

able following*^ and factories were established to prepare stone meal.

The subject evoked much discussion in Germany for many years.

Whether rightly or wrongly, HenseFs ideas provoked the antagonism

of nearly all the leading exponents of agricultural science in Ger-

many. A great many experiments were undertaken and in many

cases the stone meal as prepared by the factories was shown to be very

low in plant foods and nearly worthless as a fertilizer.

Among the prominent agricultural chemists who waged war on

HenseFs stone meal Avere Wagner,'' B()ttcher,'' Steglich,'^ Hentschel,«

Pfeiffer and Hansen,^ and Morgen."
,

In some respects Hensel's arguments were not without weight, and

he was keenly aware of the necessity for very fine grinding before the

mineral constituents of rocks could be considered as practically avail-

able. The following quotation '' from a translation of Hensel's work

stands for itself

:

The practical point to settle is how far fertilizing with stone meal pays, what

yields it will afford ; thus, whether it will be profitable for the farmer to use it.

* * * It must here be premised that the fineness of the stamping or grinding

and the most complete intermixture of the constituent parts are of the greatest

importance for securing the greatest benefit of stone-meal fertilizing. A manu-

factured article of this kind has recently been submitted to me which showed

in a sieA-e of modern fineness three-fourths of the weight in coarse residuum.

But as the solubility of the stone meal, and thus its efficiency, increases in pro-

portion to its fineness, the greatest possible circumspection is required in grind-

ing it. The finer the stone dust the more energetically can the dissolving

moisture of the soil and the oxygen and nitrogen of the air act upon it. A grain

of stone dust of moderate fineness may be reduced in a mortar of agate perhaps

into twenty little particles, and then every little particle may be rendered acces-

sible to the water and the air, and can, therefore, be used as plant food. Thence

it follows that one single load of the very finest stone meal will do as nuich as

twenty loads of a coarser product, so that by reducing to the finest dust, the

aPomol. Monatshefte, No. 1 (1892) ; also Wegweiser zur Gesundheit, Septem-

ber 15, 1891.

fiZeit. Landw. Yereiue liessen, 1894, VA, 14.

c Centbl. Agr. Chem., 1895, 24, .363.

d Ibid., 1895, 24, 423.

f Ibid.. 1890, 25, 1.36.

f Ibid., 1890, 25, 802.

a Ibid., 1898, 27, 743.

h A. J. Tafel, Bread from Stones. 1894, p. 53.
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cost for freijiLit and carriage and tho nsc of horse and cart would amount to only

oue-tweutk'th. TLerefore we can afford to pay unhesitatingly a hi^hei- price for

the finest stone uieal that has been passed thronjih a sieve than for an article

that may he not so much a line powder hut rather a kind of coarse sand.

Inasmuch as this bulletin is interested mainly with the inquiry con-

cerning the use of fine-ground feldspar or feldspathic rocks known to

be rich in potash, no greater space need be given the (rerman stone

meal discussion.

Some experiments were carried out in 1887 on the use of ground

feldspar as a fertilizer by Aitken, a Scotch agriculturist, and chemist

to the Highland and Agricultural Society of Scotland. Aitken does

not say that he was aware of the work of ^Magnus or the deductions

of Hensel. The record of these experiments is given in the author's

own words :

"

We are familiar with the fact that feldsiiar, under the slow but constant

action of those forces included under the name of weathering, becomes dis-

intejijrated and decomposed, and that the potash it contains is dissolvetl away

from it by rain, so that streams emanatiu},' from districts where feldspathic

rocks abound are found to contain potash salts, and the level straths laid down

by the prolonged action of these streams yield fertile soils that are rich in

potash. These soils are the product of natural agencies that have been going

on for centuries, and the store of soluble potash salts they contain has been

increased to an untold extent by the sl.ow solvent action of the roots of plants

that have grown on them, so that the conversion of feldspathic rock into soil

so rich in potash as to afford an abundant supply of that constituent for the

raising of agricultural crops is the product of the work of centuries. At first

sight, it might seem a foolish thing to expect that by merely grinding felds-

pathic rock, and strewing the powder upon soils deficient in potash, the long

natural process referred to should be so accelerated as to cause the feldspar

to act as a source of potash for the immediate u.se of the growing of crops

whose vigorous growth demands a relatively large amount of that substance.

Nevertheless, the striking results of an experiment made at the society's ex-

periment station at Pumpherston showed that such an expectation w^as not

altogether unreasonable. Ground phosphates had been used as a phosphatic

manure with varying success for some years, and as it seemed that the vary-

ing nature of the results obtained might be due to the varying degrees of fine-

ness to which phosphates were ground. I made a small preliminary experiment,

in which the same phosphate was applied in different degrees of fineness, and

I found that the more finely ground the phosphate the more effective was it as

a manure. A similar experiment on a larger scale is described in the present

volume of the Transactions, page 245, where it is seen that the etficiency of

ground phosphates is in direct proportion to their fineness. It therefore seemed

reasonable to suppose that feldspar, although it is a very insoluble substance,

might, if it were ground to an exceedingly fine powder in certain circumstances,

be found to yield to the action of the solvents in the soil and in the roots of

plants so rapidly as to be available as a source of potash to some crops, even

during the short period of a single season.

Accordingly I obtained, through Mr. Bodker, the Swedish and Norwegian con-

sul here, at whose instigation the experiment was undertaken, a supply of very

« Trans. Highland and Agr. Soc. Scotland, 1887, ser. 4, 19, 253.
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pure feldspathic i-ock, rich in potash, of which enormous quantities are to be

had in Norway. It was ground as finely as possible by Messrs. J. & J. Cunning-

ham, of Leith, and thereafter sifted through a sieve of 120 wires to the linear

inch, and was found to contain about 12 per cent of potash. The whole quantity

of sifted feldspar was very small, less than a half hundredweight, and as it was

received late in the season, the experiment was made simply to afford informa-

tion which might indicate whether it was desirable to try the experiment on a

larger scale the following season. There were two small experiments made

—

one by Mr. R. Shirra Gibb. at Boon, on a crop of peas, and one at Pumpherston

on turnips. The experiments were on plots of one-fortieth acre, and the follow-

ing were the manures employed and the" results obtained:

Kind and quantity of fertilizers.

[Sulphate of potash, 3 pounds
1. -[Sulphate of lime, 3 pounds ..

[Superphosphate, 6 pounds .

.

(Ground feldspar, 12 pounds .

2. -^Sulphate of lime, 3 pounds.

.

[Superphosphate, 6 pounds .

.

„ (Sulphate of lime, 3 pounds..
iSuperphosphate, 6 pounds .

.

Peas.

Dried in
bulk.

Grain.

Pounds.

114

102

96

Pounds.

3.8

3.5

Turnips.

Bulbs.

Pounds.

482

496

476

Although the whole experiment is on a small scale, and the crops are below

the average, there is nevertheless a clear indication that the feldspar has acted

as a potash manure. In both cases where no potash was applied the crop is

the smallest. At Boon the plot with no potash was unable to mature its seed, so

that it could not be thrashed, while on the other two plots the amount of seed

was not very different, and (juite in proportion to the total crop, viz, about one-

fortieth. The smallness of the crop does not detract from the value of the

experiment as a means of indicating whether or not feldspar acts as a potash

manure. Had the crop been sown at the proper time it would have been much

larger. In the case of the turnip crop the ground feldspar has done better than

the sulphate of potash. That may be accidental, but it may be that the insoluble

form in which potash is contained in feldspar is more favorable for turnip

growing than the soluble sulphate. Soluble potash manures, when applied to the

turnip crop, sometimes diminish rather than increase the crop, and this is

especially the case where the crop is dunged in the drills ; but no dung has been

put on the Pumpherston station these twelve years, and the results obtained all

over the field show that potash is now required for turnip growing on that land.

Upon the whole, the result of this experiment may be talcen as showing that

potash feldspar when ground to an exceedingly fine powder is capable of acting

as a potash manure even in a single season.

In 1889 the Maine State experiment station," under Balentine, in-

dependently of any previous experimenters, investigated the use of

ground feldspar as a source of potash on oats. The results are given

verbatim from the records of the station

:

In connection with the experiments with finely gi'ound phosphatic rock as a

source of phosphoric acid for plants, pot experiments have been undertaken to

determine to what extent plants can avail 'themselves of the potash of potash

aAnn. Kept. Maine State Col. Exp. Sta., 1889, p. 143.
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feldspars. TIk' itots used for the exiK-riinciits were like those used in the

phosphate experiments. They were also tilled la the same manner, havinf;

first a layer of gravel at the bottom and above this 0;j pounds of quartz sand,

with the last i{5 pounds of which were mixed the experimental fertilizers.

Three pots. 1. 5, and 0. were supplied ea<-h with 10 •grains of feldspar carry-

ing 11.1)1 per cent of potash, 10 grams of nitrate of soda, and 10 grams of acid

South Carolina rock. Three other pots, 13, 17, and 20, were fertilized with 20

grams of feldsi)ar and the same amount of nitrate of soda and acid phosphate

as was supplied to 1, .">. and J). In these pots were i»Ianted oats. When the oats

were 2 or '.i inches high they were thinned out to IS plants per pot. The
pots were watered in the same manner as were those in which the exi)eriment

with phosphates was conductetl.

In the table below art' shown the results of substituting muriate of potash

for feldspar as a source of potash

:

Kind and quantity of fertilizers.

10 grams feldspar
10 grams nitrate of soda
10 grams acid Soulh Carolina rock
20 fjrams feldspar
10 grams nitrate of soda
10 grains acid South Carolina rock
3 grains muriate of potash
10 grams nitrate of soda
10 grams acid South Caroliua rock

Number
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(440 to 660 pounds) as ground feldspar added to the hectare (2.47

acres). The results of weighings of crop yield, made on the basis

of 100 plants from each trial, are given in the following table

:

Weight of crop of oats from, seven i}lats of 100 plants each, grown tvith various

fertilizers.

Kind of fertilizer.

Unfertilized
Phosphate and potassium sulphate
Phosphate and 300 feldspar potash
Phosphate and Chile saltpeter
Phosphate, Chile saltpeter, and potassium sul-

phate
Phosphate, Chile saltpeter, and 200 feldspar potash.
Phosphate, Chile saltpeter,and 300 feldspar potash

.

No.
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1 niilliniotor in diameter to an inijalpaltle powder. Tliis was mixed with

pure (luartz sand. Hone ash was used to snpidy lime and pliesplioric acid.

The sample used contained n<» potasli. Nitrate of lime furnished the nitrogen.

Chlorine was furnished l>,v a minute »iuantit.v of calcic chloride. Distilled

water was used throujrhout the experiment.

The plants grew healthily in this mixture until the Hoors of the huilding were

oiled and the room in which the plants wcn> growing was shut up and hecame

too warm; these two things together gave them a decided setback, and later

a thrips. 7'7(r//>.s striata according to Professor (lillette, attack(»d the plants and

did them mucli damage. Some of the ]»lants. however, seeded. 'I'hey were

harvested, though in had condition and very uneven in the degree of their de-

velopment. The root system was well developed, the sand being tilled with the

roots. The weight of the toi)s as harvt'sted was I'.tS.,") grams; that of the roots

as washed out was 4t> grams. Tlie tops and roots were iiicinerati'd together

and yielded ri.T'.)."; jxt cent of solulile and D.SO.*? per cent of insoluble ash. a total

of 15..WS ]>er cent.

Examination of the feldspars used showed the jtresence of 11.993 per cent of

potash and I'.'.iSS per cent of soda. I'hosiiiioric and sulphuric acids were present

in very small (luantities; the former e(inaled 0.041 i)cr <cnt and the lattei' 0.003

per cent of the feldspar.

The nitrogen in the oat hay. roots inc

The ash gave the following analysis:

l'(>r cent.

Carban __ o. IT

Sand S. 1.'.

Silicic acid 1."). 7."1

Sulphuric acid 4.41

Phosphoric acid 3. 98

Carbonic acid 15. 3r>

Chlorine 2. 73

Potassic oxide 15.95

Sodic oxide 4.62

udcd. was ."..2.54.". per cent.

I'pi- cent.

Calcic oxide 21.70

Magnesic oxide 3.90

Ferric oxide .96

Ahmiinic oxide .31

Manganic oxide . 16

Ignition 2. 61

100. 71

This ash is very anomalous in its composition as well as. in the quantity

present in the plants. The plants were not evenly matured at the time of gath-

ering and were in l)ad condition. The question we endeavored to investigate,

however, is perfectly answered by the results, i. e.. the oat plant can use the

finely divided feldspar as a source from which to obtain potash, for in this

experiment, made under very adverse conditions, we found that the oat plants

took from the feldspar 1.4417 grams of potash. The potash added in tlie seed

has been deducted. The silicic acid appropriated by the plant indicates the

decomposition of the silicate.

In 1905 Prianischnikow,* a Russian investigator, published the

results of a series of pot tests using feldspar and mica as sources of

potash. The feldspar used was ground so that it was less than 0.25

mm. in diameter, corresponding to an 80-mesh sieve. The material

was mixed with sand and the other foods added in the form of phos-

phates and nitrates of lime and soda. The cultures used were tobacco,

buckwdieat, flax, peas, sunflowers, and barley. The tabulated results

are too voluminous for insertion here, but they appear to show that

o Landw. Vers. Stat., 1905, 63, 151.
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the feldspar, even in large amounts, had little or no effect on the

growth of the plants. The investigator concluded that mica is, if

anvthinff, a better source of i^otash than feldspar, but that neither

of these minerals supplies a sufficient quantity to make them worth

the slightest consideration so far as plant growth is concerned.

The only criticism of these experiments that might be offered is that

80-mesh feldspar powder is far too coarse to be used in pot experi-

ments. This point will be taken up more fully later on.

The most important researches which have ever been published

tending to show that under certain conditions finely ground feldspar

is worthless as a fertilizer are those of von Feilitzen." This experi-

menter, like Xilson, worked on Swedish moor soils. He concluded

that ground feldspar is almost worthless as a fertilizer. The results

and conclusions are best shown by abstracting from a translation

from von Feilitzen's publications :
^

Potash, as is well kuown. is one of the necessary constituents of plant food;

consequently, if it is absent in the soil or only there in insufficient quantities, a

normal development of the higher orders of plants is not possible. According

to the researches of plant physiologists, it is particularly instrumental in the

formation and transport of the carbohydrates (sugar, starch, etc.), for which

reason potash plays such a prominent part in the manuring of potatoes, turnips,

and other root crops, but it is also required for cereals and all the other culti-

vated plants. Of late, comprehensive experiments have been carried out by

Prof. Dr. H. Wilfarth at the experimental station at Bernburg, with the view

to ascertain in what way the want of one or several of the necessary constitu-

ents of plant food intluenced the development and appearance of plants. On

this occasion he found that the want of potash caused a defective growth of

some of the vegetative parts, the leaves of potatoes, tobacco, buckwheat, and

beetroots assuming a speckled appearance.^ Certain clearly defined ijortions,

especially at the borders of the leaves, grew yellowish-white and decayed, while

the other parts retained their original appearance. These marks are often

very much like those caused by fungi and insects, but if examined more closely

it becomes evident that they can not be due to such causes.

• In 1003 we made quite similar observations, when experimenting with clover

and timothy grass, and, as it should be of interest, I shall describe in short the

observations made by us. In 1902 a series of experiments were prepared in

plots of soil of 1 square meter each (about 1 yard square), charged with

rather well-decayed reed grass turf, poor in potash, in order to investigate

whether the potash in a mineral fertilizer, prepared in Sweden, was of any

mauurial value. As, by analysis, this fertilizer turned out to be finely ground

feldspar, we were prepared for an unfavorable result at the very outset.

The fineness of the ground feldspar is not given, but an analysis

showed that it contained 8.15 per cent of potash. The experimental

series was made up of two plats, each fertilized as shown in the fol-

lowing table, and in ^Sliiy, 1902, they were sown with a clover-grass

a Exp. Sta. Record, U. S. Dept. Agriculture. 1904. 10. .30.

6 How Deficiency in Potash Affects Clover and Timothy.

c Jour, fiir Landw., 190.3, No. 11.
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mixture containing red clover, bastard clover (alsike), white clover,

and timothy grass. Even in the first year the grass developed vigor-

ously and produced vegetable matter, as shown in the table. An
average of 1 square meter of each of the two parallel plats was

taken. Fifty-four pounds of phosphoric acid were used on each plat.

Plat
um-
ber.

Kind hikI inmiitily of fertilizer per acre.

Without potash and with 357 pounds of basic slaj,'.

With 89 pouiKls of potash as potash manure salt . .

.

With 89 pounds of potash as ground feldspar

With 17S pounds of potash as ground feldspar

Greenvege- T,,prp„,p

'f™o"'- <1"eTopot-

du*c%71°av. ^±:>iT
crage of 2

plats.

age of 2
plats.

These figures show that this soil responded very weW to the appli-

cation of the soluble potash salts. "While it must be admitted that the

ground feldspar was somewhat available, the effect appears to have

been inconsiderable.

It is hard to reconcile such contradictory results as these which

are given at length in the preceding pages. The only thing that can

be said at the present time is that careful and systematic tests are

required in order to determine finally to what extent and under what

conditions ground feldspar can be economically used in agriculture.

The inference to be drawn would seem to be that under certain

conditions finely ground feldspar is at least partially decomposed,

so that its potash becomes sufficiently available to be made use of by

certain crops. Under other conditions we are forced to the con-

clusion that ground feldspar is of little value as a potash fertilizer.

Before proceeding Avith the description of experiments carried on

by the Department of Agriculture it will be necessary to define, as

briefly as possible, total and available potash, as the terms are com-

monly used. Potash is the name given to the oxid of the metallic

element potassium. The name is derived from the fact that potash

at one time was principally obtained by leaching wood ashes in large

iron pots. The letter K is used by chemists as the symbol for potas-

sium, the German name for which is Kalium. The oxid is written

KoO, which signifies that two atomic weights of potassium unite

with one atomic weight of oxygen to form potash. Potash as such is

a strongly caustic substance which unites with water to form a com-

pound technically known as lye. Fertilizers, both natural and arti-

ficial, contain potash, invariably combined with some acid to form a

compound or salt, such as sulphate, chlorid, carbonate, nitrate, phos-

phate, or silicate. Although potash (K.O) does not exist free

in a fertilizer, the potassium present in whatever, form is figured

and reported as total potash (KoO). Owing to the belief that has
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always been held by the majority of chemists and agriculturists that

the potash combined as it is in the mineral silicates becomes soluble

with extreme slowness, if at all, it is customary to distinguish between

available and total potash. According to the official methods in

vogue in this country the available potash is determined by boiling

1.0 grams of the sample with 300 grams of water thirty minutes and

analyzing the water extract. In different places different methods

are used ; in some cases acid solutions are used to extract with, so that

it is difficult to give an exact definition of available potash. How-

ever, it mav be defined as all the potash that is present, in Avhatsoever

form, which the crop can make use of in one crop season. The text-

book definitions, as well as the State fertilizer laws, are in need of

revision in this particular respect. This is especially true in view of

the fact that the value of a mixed fertilizer is figured, as far as

potash is concerned, on the available or Avater-soluble potash alone.

Even the potash contained in such organic fertilizers as cotton-seed

meal and tobacco stems, which undoubtedly becomes available in one

season, is not estimated as being available by the present methods of

analysis, and therefore in many cases great injustice is done to manu-

facturers of mixed fertilizers, who should certainly be entitled to all

the plant food contained in their mixtures which can be made use of

by a crop in a single growing season.

Tobacco is particularly dependent upon abundant supplies of pot-

ash. In some of the tobacco-growing districts barnyard and stable

manures are used, often enriched with an addition of commercial fer-

tilizers. Since sulphates and muriates of potash are found to be harm-

ful in certain ways to high grades of tobacco, the use of the strongly

alkaline potassium carbonate has been largely resorted to on the

tobacco crop. Potassium carbonate, which contains about 66 per cent

of potash (KoO), is an expensive compound, costing $90 to $95 per

ton, f. o. b. port of entry, or 6 to 7 cents per pound of unit potash.

In addition to the cost of this salt, its strong alkalinity is an objec-

tionable feature, and it is a grave question whether the annual addi-

tion to the land of a superabundance of such an alkaline salt will not

be followed by an actually harmful effect. In view of the successful

results which have attended the efforts of the Bureau of Plant

Industry" to improve the quality and yield of native tobacco by

proper selection and breeding, it was decided to make a systematic

investigation of the possible use of ground feldspar as a potash

fertilizer.

Preliminary to the field and crop experiments which were to follow

later, greenhouse experiments were begun early in the winter of

oBul. 9G, Bureau of Plant Industry, U. S. Dept. of Agriculture; Yearbook

Dept. Agr., 1905, p. 219.
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1905-6. Three large beds in the greenhouse, all having the same
dimensions (21^% feet by 6f feet by 5 inches), Avere filled with a

common unfertilized meadow soil taken from the surface after the

removal of sod and grass roots. Four pounds of ground bone phos-

phate were bi-oadcasted and Avell worked in.

Bed No. 1 now received 2 pounds of potassium carbonate contain-

ing about 67 per cent of potash (K.O). In order that the potassium

carbonate might be evenly distributed, it was dissolved in 2 gallons

of Avater and sprinkled evenly over the bed. After drying out, the

earth was again well worked.

Bed No. 2 received 17.4 pounds of finely ground potter's feldspar

containing 8.3 per cent of potash (KX)). This was also broadcasted

and well worked in. It will be seen that beds 1 and 2 contained

nearly equivalent amounts of potash, the only diiference being that

in one case the soluble carbonate was used and in the other grouuvl

rock.

No potash in any form was added to bed No. 3, which was used for

comparison. The soil itself, however, contained about 0.5 per cent

of total potash, and as the filtered Potomac Iviver water which it was
necessary to use for watering throughout the entire experiment con-

tains an amount of potash equal to about 2 parts per million, the

tobacco on bed No. 3 did not at any time show the effect of potash

starvation.

All three beds were supplied with a sufficient quantity of nitrogen

in the form of pure ammonium nitrate. The seed chosen for the

experiments was carefully selected Cuban wrapper tobacco. In

making experiments of this kind it is necessary to select seedlings

as nearly as possible of equal vigor. It is not improbable that many
wrong deductions have been drawn from pot or plat experiments in

which the need for careful selection of seed has been overlooked.

Tobacco seedlings were set out in four rows of ten plants each in

the three beds. The tobacco crop is usually planted with about 8,000

plants to the acre, so that the experimental plats represented, as far

as plant growth was concerned, one two-hundredth of an acre. The
actual amount of potash added to plats Nos. 1 and 2 was equivalent

to 280 pounds to the acre. As the original soil contained a sufficient

amount of potash to mature some sort of a crop on plat No. 3, it is

not jDossible to state the actual amount of potash present in the three

plats. The potash in the soil was not water soluble and would not

have been termed available in the present sense of the word.

The tobacco grew well throughout the experiment, and for the first

six weeks very little difference was noted. After this time, however,
it became evident that the plants in plat No. 3 were falling behind.

At the end of twelve weeks the ^jlants in plat No. 3 were plainly
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stunted and much less developed than those in the other two plats.

The tobacco grown in plats Xos. 1 and 2 was evenly developed, fully

matured, and of a good quality. It was carefully harvested in the

usual way and the yield of green tobacco weighed. After curing, the

actual yield of leaf was also recorded. The results, which are shown

in the following table, appear to indicate that the feldspar potash

was available to quite the same extent as that which was added as

potassium carbonate

:

Table III.

—

Result!^ of (/rcoiliouxc crpcriments vith tobacco plants.

No.
of

plat.

Source of potash.

Potassium carbonate
Ground feldspar

, . , Estimated , „^,,a^

^vti'Sfof'^^^*^^^^'^^vtigMof
^eencrop. %frl^,T' curel leaf.

Pounds.
1.54.0

1.55.

128.5

I'ounds.
30,800
31,000
25,700

Poinids.
.5.70

6.30
5.30

Estimated
weight of
cured leaf
per acre.

Pounds.
1,140
1,260
1,060

These yields do not in any case equal those obtained in the field

under the best crop conditions, but for a winter greenhouse crop

raised in shallow beds they are satisfactory.

On the completion of the greenhouse experiments arrangements

were made to carry on field trials in Connecticut and Florida under

standard crop conditions. In the tobacco-growing district of Con-

necticut it is cu.stomary to use from 150 to 250 pounds of carbonate

of potash to the acre of tobacco. The cooperation of several promi-

nent tobacco growers was obtained, who each agreed to try an acre,

substituting for the usual carbonate 1 ton of potter's spar, running 8.3

per cent of pota.sh, or 186 pounds to the ton. The broadcasting and

working in of the feldspar was done under the personal supervision

of representatives of the Department of Agriculture, and none of the

experimental acres received any pota.sh except that contained in the

ground spar. All the experimental fields did as well as any in their

neighborhood and matured excellent crops. The following letters

were received from the growers themselves in regard to the use of

feldspar

:

Tariffville, Conn., February 11, 1907.

Dear Sir : In reply to your letter of February 5, I would say that I used the

ton of finely ground feldspar as a potash fertilizer for tobacco, and used no other

form of potash on the plat in connection with the feldspar. This plat (one-half

acre) was treated exactly like the rest of our tobacco lands as regards nitrogen,

phosphoric acid. lime. etc.

We had a fine large growth of tobacco where the feldspar was used ;
fully as

large as any in our fields, and much larger than in some sections of our fields.

I do not consider this an absolute or hardly a fair test of the feldspar, as it

was used on land that had previously grown tobacco for several years, and each
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year we had fertilized heavily with carliouatc uf iiotash. I wiU he pleased to

give you more detail if you wish.

Yours resiieotfully, • .7. S. Dkwkv.

Hartforu, Conn.. Fchruiuy 7, 1907.

Dear Sir : In reply to your letter of Fehruary 5 regarding the finely gx'ound

spar, would say that we used this material as a potash fertilizer as directed hy

you last spring. This was used on eomiiaratively new land, tobacco having been

grown only one season previous to this past .season. During the growing season

we could not see any perceptible difference ou the same laud between this

tobacco and that treated with carbonate of potash, planted side by side. We
hung this toI)acco in the sjanie shed, it being cut at the same time, where we
were able to identify it after it was cured. We are glad to report that the

tobacco grown where the ground feldspar was used was exceptionally nice

tobacco. It was so pronounced by tobacco experts who have examined it.

The tobacco grown on the same ciiaracter of land beside where this was
grown was exceptionally luce tobacco, but we thinlc if there was any preference

it would be for that grown on the feldspar. It certainly was beautiful in

eyery respect. We should be very glad to conduct an experiment ou 1 acre or

less on new land that has never grown croi)s of any kind or been fertilized in

any way by stable manure or other fertilizer, and follow this up for, say, three

years. We havg a piece of laud we think well adapted to make the experiment.

The result this past year has been so gratifying that we would be very glad to

carry it a little further, if possible.

Any furtlier information we can give you we will be glad to furnish.

Yours truly, Olds & Whipple.

SuFFiELD, Conn., Fehruary 16, 1907.

Dear Sir : Yours received inquiring about the finely ground feldspar sent me.

Would say that I used it on 1 acre of tobacco and got very satisfactory growth.

The only difference I could detect in tobacco grown on this acre and the adjoin-

ing land, where I used cotton-hull ashes for potash, was that the burn of the

tobacco grown on the latter was not quite as clear as that of the tobacco grown
on the feldspar.

Yours respectfully, Edmund IIalladay.

QuiNCY, Fla., March 7, 1907.

Dear Sir : In reply to your favor. I beg to state that 1 acre of tobacco was
grown here last year on ground feldspar, and as far as we were able to tell from

the appearance of the tobacco in the field the growth was equally as good as

where other forms of potash were used. Mr. Underbill, who used this feldspar,

was not able to harvest the tobacco separately ou account of scarcity of labor in

harvest season.

I am planting some plat experiments this year in which I have included the

ground feldspar, to be compared with other forms of potash, and hope to get

some information in this way. In addition to this I shall put out at least 2 acres

of feldspar as a substitute for carbonate of potash, and will report results at the

end of the season.

Yours very truly, W. W. Cobey.

Although it is admitted that tliese experiments have not as yet

proved the vahie of ground feklsj^ar for tobacco, it is quite certain

that the experimental crops found all the potash they required. If
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we assume that A'On Feilitzen and others are right and that the feld-

spar is of little or no value, we must conclude that the practice of

adding potassium carbonate each year to the tobacco fields is

unnecessary.

Many attempts have been made by the writer to devise crucial tests

which would show decisively whether or not the ground feldspar is

actually capable of giving up potash to growing plants. One of these

experiments, which was undertaken in cooperation with Dr. L. J.

Briggs, of the Bureau of Plant Industry, is interesting on account

of its direct bearing on this point. A wooden trough of 1 square foot

cross-sectional area and 30 feet in length was filled with a poor

meadow soil, containing no aj^preciable quantity of water-soluble

j)otash. About 5 pounds of fine-ground feldspar, containing 9.3 per

cent of total potash, was then evenly distributed over the surface of

the trough and well worked into the soil. Carbon electrodes of

about 1 square foot area were inserted at the extreme ends and

tobacco seedlings set out at 1-foot intervals along the trough. The
carbon electrodes were connected to a 110-volt direct-current lighting

circuit and a current of electricity was passed continuously in the

same direction through the soil while the growth of the plants was

in i:)rogress. The amount of current varied with the moisture content

of the soil—between the limits of 5 and 15 milli-amperes. The plants

made a flourishing growth, and at the end of several wrecks it was

apparent that the best growth was being made in the neighborhood of

the center of the trough, the plants at the extreme positive and nega-

tive ends being more or less stunted. The soil at the beginning of

the experiment was neutral to litmus paper. At the end of the experi-

ment, when the plants had attained a maximum height of 2 feet, a

sample taken from the- positive end of the trough reddened litmus

paper, showing it to be decidedly acid. The middle section by the

same test was shown to be faintly and the negative end strongly

alkaline. While no sweeping deductions can be drawn from the

single experiment, it is quite certain that a partial transference of the

alkaline bases from the positive to the negative end of the trough had
occurred. This effect could only take place with that portion of the

bases which had actually passed into solution. The results of this

experiment appear sufficiently interesting to warrant repetition under

still more careful conditions.

THE EFFECT OF FINENESS OF GRINDING.

From the evidence which has been submitted in the preceding pages

it may be safelf" concluded that the potash contained in ground feld-

spar is at least in some part available as plant food. The question

whether it can be made sufficiently available under certain conditions
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to be an economical substitute for concentrated and sohible potash

salts remains to be determined by systematic investigation. It may
have been noticed in reading the account of the foregoing experi-

ments that in only a few cases was the fineness of the feldspar mate-

rial described. Each investigator considered ground feldspar fine

material, whether it passed an SO-mesh or a i200-uiesh sieve. A
standard sieve containing 200 meshes to the linear inch has openings

0.0020 inch square. A sieve of 80 meshes to the linear inch has open-

ings about 0.007 inch square. It is never the case, however, that a ma-

terial which has been ground so that it Avill just pass a certain sieve

will consist of particles of uniform size corresponding to the size of

mesh. All ground material contains a certain proportion of very

fine particles, down to those Avhich might be characterized as sub-

microscopic in size. The smaller the coarser particles of a given

powder which has been ground in hulk the higher will be the pro-

portion of very fine material. This is a very important point, because

it is doubtless true that the auiount of decomposition caused b}'^ the

action of Avater on ground feldspar is directly proportional to the

active surface area ^jresented by unit weights of the powder. To one

who has not studied the matter, the rapidity with which surface

area rises with fine grinding is very surprising. In a 200-mesh feld-

spar powder, such as is supplied by the grinder for the pottery trade,

the finest particles bear the same relation to the coarsest present as

these latter Avould to fragments about 2 inches in diameter. As the

surface area of a powder increases in inverse ratio to the diameter of

thetparticles, it can be seen how quickly the availability due to active

surface must increase with fineness in grain. No one would for an

instant consider the possibility of fertilizing land by scattering on it

feldspar fragments of an aA^erage diameter of 2 inches. Yet in

grinding these fragments to an 80-mesh powder, Ave have not in-

creased the active surface area as much as Ave should do by pushing

on the grinding of an 80-mesh poAvder to the ultimate fineness attain-

able in mechanical processes. Grinding is making surface, and it

can be shown that the availability of potash in ground feldspar

increases Avith the surface area. If feldspar is ground so that it will

pass an 80-mesh sieve, it Avill of course contain a certain proportion

of very fine particles, some of Avhich approach the limits of A'isibility

under a poAverful microscope. If we carry on the grinding of the

material from 80-mesh to 200-mesh, the proportion of the very small

particles is enormously increased. The smallest jDarticles which we
need to consider here are those Avhich can be measured by a microme-

ter device connected Avith the microscope. These smallest particles

have a diameter of about 0.0001 millimeter. Now, in order to make
a specific example, Ave Avill consider the surface areas presented by 1
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pound of feldspar in different degrees of subdivision. First, in the

form of a solid cube, then broken down to particles that could just

pass an 80 and a 200 mesh sieve, respectively, and, finalh^, in the con-

dition it would be if it were possible to grind all the material as

fine as the finest particles which occur in an ordinary 200-mesh

powder. The 1 pound of feldspar in a solid cube would have a sur-

face area of 29.3 square inches; particles capable of passing an 80-

mesh sieve would giA'e 8,870 square inches; particles able to pass a

200-mesh sieve would give 24,905 square inches; and if it were pos-

sible to reduce the powder "to particles 0.0001 millimeter in diameter,

there would result a surface area of 16,460,000 square inches.

If it wei^e practically possible to collect 1 ton of feldspar all in the

state of the finest particles, as shown above, the surface area pre-

sented by the ton would be enormous—in fact, it would be equal to

256,000,000 square feet, 5.877 acres, or more than 9 square miles.

Now, although such grinding is out of the question at the present

time, an ordinary 200-mesh feldspar prepared for the pottery trade,

which is valued at about $8 per ton, contains a large proportion of

very fine particles. The marvelous rise in the surface area attained

by fine grinding is very well exhibited in the figures given, and it is

undoubtedly true that previous experimenters have not paid sufficient

attention to the percentage of very fine material in the ground feld-

sjjar.

One opponent of the use of feldspar has written :

"

What we call soil is roelv of various sorts criislied or broken up by weather

aud other agencies. The crushed grauite could hardly be more fertile tU^ii a

good soil. Wheu we thiuk that an acre of soil 1 foot deep weighs over 3,500.000

pounds, we see what a drop in the bucket a few tons of ground rock really

amounts to.

As a matter of fact, discussion of the value of a few tons of fine-

ground potash-bearing rock, with its millions of square feet of sur-

face area, can not be so easily brushed aside. It is true that the soil

contains man}' fine particles; but those Avhich, like feldspar, suffer

decomposition under the action of water have presumably been

already decomposed, and this new material is to replace that which

has been used up or removed. Each tiny particle of feldspar pro-

vides only a small increment of potash, but in a ton of fine-ground

material there are many billions of particles.

COST OF GROUND FELDSPAR.

Nearly all of the feldspar which is at present ground to fine pow-

ders is prepared, as has been stated, for the pottery trade. For this

purpose it is necessary to use mills with specially adapted linings so

a The Potash in Crushed Rock, German Kali Works, New York.
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that tlu> linished product shall not become coiUainiiiated from the

contact with iron or steel. The production and cost of feldspar,

mainly for the use of the potteries, during five consecutive years, is

shown in the following table:

Tamll IV.

—

I'rofl lief ion niid riiliic ttf feldspar, IDOl-lHOo.i

[Short tons.]

Year.
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cents per pound. At $5 per ton the cost per pound would fall to 28

mills. The figures are of course only applicable provided the potash

in the ground material can be proved available as a plant food.

It must be remembered that the only real measure of available

potash is that which is made use of by the crop. It is not likely that

all the potash added, even in the form of soluble j^otash salts, is

actually used, and the amount that can be supplied by ground rock is

still an unknown quantity.

POSSIBLE HARMFUL EFFECTS OF GROUND FELDSPAR.

The question is frequently asked whether there is possible danger
to the land in experimenting with the use of ground feldspathic rock.

It is Avell known that in some cases, notably Avith tobacco, injurious

etfects are produced by the continued use of the soluble potash salts,

particularly the sulphate and muriate. Feldspar grains of various

sizes are normally present in many soils; it does not, therefore, seem
possible that any harmful effect could follow the application of

ground rock. As has been pointed out in an earlier portion of this

paper, feldspar consists of the alkaline elements, soda, potash, and
lime, combined with alumina and silica. After decomposition,

hj^drated aluminum silicate, the essential base of all clavs, is left

behind, the alkalis and the silica being set free in a condition in

which they can be absorbed by the root action of plants. It would
seem, therefore, that whatever the value of the results obtained no

possible harm can follow the experimental use of ground feldspar in

reasonable quantities.

EXTRACTION OF POTASH FROM GROUND ROCK.

The discussion of the use of ground rock as a source of potash is

not complete unless it includes the extraction of potash by chemical

and electrical processes. If future experiments should demonstrate

that fast-growing crops are dependent on very soluble forms of potash

the question of the extraction of this element from ground feldspar

becomes a matter of importance.

The extraction of potash from rock has not as yet been accom-

plished on a commercial basis, but it has been done in the laboratory,

and the method has been published in a recent bulletin." The full

details of the investigation are too technical for insertion here, but if

the i^rocesses described coidd be carried on at a cost low enough, the

potash in ground rock could be rendered sufficiently soluble for all

practical purposes. Briefly, the method consists in sliming the

ground feldspar with Avater to which a small quantity of hydrofluoric

o Bui. 28, U. S. Dept. of Agriculture, Office of Public Roads.
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acid has been added. This slime is phiced inside a suitabk^ wooden

vessel and a current of electricity is j^assed through it. The alkali

set free by the action of the acid is carried away by the electric cur-

rent, while the acid appears to be used over and over a on in. Finally,

by combining the acid and alkaline products, a material is obtained

in which the potash which has been set free is soluble and available.

It is hoped that further investigation will result in some method

based on these principles for making the vast quantities of potash

contained in feldspathic rocks completely available.

CONCLUSION.

A careful reading of the foregoing pages will show that no claim

has been made that ground feldspar is an efficient substitute, under

all circumstances, for potash salts. The etTort has been to present

all the evidence wdiich could be collected, both for and against the use

of ground feldspar as a fertilizer. The question is still open, and

systematic and long-continued experimentation is the onl}^ possible

method of obtaining conclusive informatitm on the subject. The evi-

dence so far obtained appears to indicate that under certain condi-

tions and with certain crops feldspar can be made useful if it is

ground sufficiently fine. On the other hand, it is highly ])r()bable

that under other conditions the addition of ground feldspar to the

land would be a useless waste of money. At the present stage of the

investigation it would be extremely unwise for anyone to attempt to

use ground rock, except on an experimental scale that would not

entail great financial loss.

The subject must be approached conservatively, with due regard to

business economy. Sensationalism and exaggeration invariably do

harm. It is extremely unlikely that ground rock will ever entirely

displace the use of potash salts, for its availability must inevitably

depend upon many modifying conditions, such as the nature of the

soil, the amount of moisture present, the character of the other fer-

tilizers used, and the varying root action of different crops. With*

tobacco the results so far obtained have been encouraging, but it is

possible that this plant, which is a voracious feeder, can make use of

the potash in fine-ground feldspar to a greater extent than other fast-

growing crops, such as potatoes and the cereals, some of which mature

in practically sixty days and must therefore find their plant food in

a highly available condition.
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I?, r. I.—285.

THE RELATION OF THE COMPOSITION OF THE

LEAF TO THE BURNING QUALITIES OF TOBACCO.

INTRODUCTION.

Of the many requirements for a first-class smoking tobacco, whether

for pipe or cigar, good burning qualities may be said to be most im-

portant. Xot only are these essential in themselves, but the character

of the combustion and the conditions under which it takes place

constitute one of the principal factors which control the aroma.

The widest variation is found among samples of tobacco as regards

the burning qualities, and it frequently happens that an entire crop

of the best quality in other respects is rendered almost valueless be-

cause it will not burn. The ultimate cause of this variation in

burning qualities must be sought in differences in chemical com-

position. Experience has shown that the chemical composition of

tobacco, as reflected in its burning qualities, is greatly influenced

by the character of the soil, the climate, wet and dry seasons, and the

kind of fertilizers applied to the soil. Moreover, there is good reason

to believe that certain strains or types of tobacco possess the power of

appropriating from the soil those constituents conducive to a good

burn, while other closely related types under the same conditions are

lacking in this power.

It is evident, therefore, that an accurate knowledge of the chemical

characteristics of good and bad burning tobaccos is of fundamental

importance in deciding upon the proper selection of soils and fertiliz-

ers in order to get the best results. It is highly probable also that such

information would prove of great assistance in tobacco breeding in

establishing strains possessing specially good burning qualities. Fi-

nally, it is well known that independently of the successful growing

of a good tobacco crop the curing and fermentation are important

factors in developing a good burn, and with a more complete knowl-

edge of the chemical changes taking place in these processes further

improvements in the methods now in use may be expected, for with

better information as to the changes to be effected it will be much

easier to develop the best methods for obtaining these results.
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8 BURNING QUALITIES OF TOBACCO.

As applied to tobacco, the term " burning qualities " is a compre-

hensive one, including several different elements, chief of which are

the fire-holding capacity, the evenness and completeness of the burn,

and the character of the ash. The fire-holding capacity refers sim-

ply to the length of time the tobacco will continue to burn. Fre-

quently samples of tobacco which possess a satisfactory fire-holding

capacity show a tendency to carbonize, or " coal," in advance of the

burning area and will not burn evenly. In some cases these defects

appear to be due to injudicious combinations of the three component

parts of the cigar, namely, the filler, the binder, and the wrapper;

in other cases the cause lies in the chemical composition of the leaf.

As to the quality of the ash, the important characteristics are the

color and the firmness or cohesiveness. There is an essential differ-

ence between the combustion of most substances and the burning of

tobacco. In the first case, the substance when ignited burns with a

flame, and as soon as the flame is extinguished the combustion ceases.

On the other hand, tobacco of good quality will not burn with a

flame, but will continue to glow almost indefinitely.

It may be said in general that those substances which show the

greatest tendency to burn with a flame have the least capacity for

glowing, and vice versa, and this rule is applicable to different kinds

of tobacco, for in cases of very rank growth where the leaf is thick

and coarse or in any tobacco markedly deficient in mineral constitu-

ents there is a decided tendency to burn with a flame, whereas the

capacity for glowing is lacking. The differences in the two kinds

of combustion are well illustrated by the case of coal and its decom-

position products when subjected to dry distillation. The volatile

products, the larger portion of which goes to make up the illuminat-

ing gas, are inflammable, while the residual coke, consisting essen-

tially of carbon, yields no flame when burned, but under favorable

conditions will continue to glow until consumed. Now, in the burn-

ing cigar these two processes are both going on simultaneously and

more or less independently of one another. The organic constituents

of the leaf in the region immediately in advance of the burning area

are undergoing the process of dry distillation, in which the volatile

products for the most part escape and appear in the smoke. More-

over, it is this process which gives rise to the aroma. As the fire

advances, the residue from the distillation, which consists of the

mineral constituents of the tobacco, together with more or less car-

bon and stable organic condensation products, becomes incandescent,

and the glow continues until practically all of the combustible matter

is consumed, leaving as the final residue the ash. If certain of the

mineral constituents of the tobacco which interfere with the com-

bustion predominate, the resulting ash will be dark in color, while if
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INTRODUCTION. 9

others which favor the roinplete coiubustion i)nMh)niinate, the ash

will be white, or very nearly so.

From what has been said it is perhaps not surprising that the rela-

tion of the chemical comi^osition to the burning qualities of tobacco

early attracted the attention of agricultural chemists, and this prob-

lem has led to a large number of purely chemical investigations, as

well as practical field experiments. But although more than fifty

years have elapsed since the publication of the first important jKiper

on the subject, by Schlosing, no one has as yet been able to oft'er a

satisfactory explanation of the conduct of different kinds of tobacco

as regards their burning qualities. Many theories have been put for-

ward from time to time, but they have all proved to be either funda-

mentally erroneous or inadequate to ex])lain all the facts. Except a

few general relations which have been pretty fully established, the

results obtained by difi'erent investigators have led to widely different

and oftentimes contradictory conclusions. It will not be necessary to

discuss or even mention here all the work which has been published

on this important subject, and only those facts which seem to be best

supported will be briefly reviewed.

In comparing the composition of the tobacco plant with that of

other agi'icultural crops, the most striking characteristic is its re-

niarkalily high content of mineral matter, commonly spoken of as

the ash. In some cases the ash content reaches 25 per cent of the

total weight of the dry tobacco leaf, and the average is well above 15

per cent. For this reason by far the greater portion of the work of

chemists on tobacco has been devoted to the study of the composition

of this ash.

Broadly speaking, there are two methods of attacking the problem

of the relation of the composition to the burn, one of which may be

called the analytical and the other the synthetical. Nearly all of the

investigations on this subject fall under the head of the analytical

method, which consists simply in making comparative analyses of

samples of tobacco having good and poor burning qualities, and at-

tempting to trace the relation between the differences in composi'tion

and the good and bad burning qualities. An examination of the

composition of a typical tobacco ash will show how extremely diffi-

cult it is to draw^ any positive conclusions from any set of analyses

which will not be subsequently contradicted by other analyses.

In the first place, there are present in tobacco three inorganic acids

and three bases, all of which occur in sufficient quantities to exert an

important influence on the burn and all of which are subject to w^ide

variations in quantity in different tobaccos. With such complex

variations it is almost impossible to single out those differences which

really exert determinative influences on the burn. But more impor-
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10 BURNING QUALITIES OF TOBACCO.

tant still, Avith so many acids and bases present in the leaf, there is the

possibility of very considerable differences in the distribution of the

latter among; the former, and in some cases these differences would
certainly exert a very important influence on the burning qualities.

It is quite impossible, however, to obtain any information as to the

way in which the bases are distributed between the acids in different

tobaccos by any available methods for the analysis of the ash. A
very large number of analyses have been made of the ash of various

sorts of tobacco grown in different parts of the world, but no one has

been able to point out any constant relation between the varying

quantities of the constituents of the ash and the differences in

burning: qualities.

It is to be regretted that in all these analyses no attempt has been

made to distinguish between the sulphur existing in the plant as

sulphate and that combined with organic compounds, although it

has long been recognized that both forms are actually present, and in

the case of some plants it has been found that the content of organic

sulphur is much greater than that of sulphates. By the methods
commonly used in the preparation of the ash for analysis, varying

proportions of this organic sulphur are oxidized to sulphuric acid,

while the remainder is lost ; hence such analyses are valueless as a

measure of the quantity of sulphate originally contained in the

sample.

As opposed to the method of directl}" analyzing samples of tobacco

with good and bad burning qualities, what may be called the " syn-

thetical method " consists in determining the effect on the burn of

adding to tobacco or some other suitable substance those compounds
normally occurring in the leaf. It is difficult to get quantitative

results in this way, but, on the other hand, positive results in a quali-

tative way can be obtained, which in the case of any one constituent

added are largely independent of the effects of the other constituents.

In this way conclusions are based on direct experiment and do not

depend on the differentiation of several factors oj^erating simultane-

ously and perhaps in opposite directions.

Schlosing " was the first investigator to study the problem by this

method. He showed that the fire-holding capacity is not propor-

tional to the amount of potassium nitrate, and concluded that potash

in combination with organic acids is the principal factor favoring

this property. If the potash is combined with sulj^huric acid and
chlorin and the organic acids are in combination with lime, a poor

burn results; hence a tobacco with good burning qualities contains

potash in excess of that equivalent to the sulphuric and hydrochloric

.ncids. Schlosing attributed the beneficial action of the potash salts

" Landw. Vers. Stat., 3, 98.
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INTRODrCTION, 11

of the organic acids to their peculiar property of swelling up to

many times their original volume and thus yielding a porous mass of

finely divided carbon when decomposed by heat.

Nessler " made a large number of experiments on the effects of

various salts on the glowing capacity of filter paper, his method

being simply to impregnate strips of the jjaper with solutions of the

salts of definite strength. His principal conclusions are (1) that

potash, especiall}' in the form of sulphate and carbonate, acts very

favorably on the fire-holding capacity, while lime and magnesia exert

no marked effect except to whiten the ash; (2) that chlorids are very

injurious, and (3) that potassium nitrate gives a (juick but incom-

plete combustion, while calcium and magnesium nitrates act very

favorably. Nessler admits that the organic potash salts favor the

fire-holding capacity, but combats the theory of Schhising in ex-

])lanation of their favorable action. He points out that the ease with

Avhich these salts are deconii)osed by heat leads to carbonization, or

" coaling," of the tobacco in advance of the burning area, which is a

very undesirable property; and, moreover, that potassium sulphate,

entirely lacking the property of swelling and yielding a carbonace-

ous residue when heated, also exerts a markedly beneficial influence

on the fire-holding capacity. Nessler assumes that the favorable ac-

tion of potash salts is due to the formation of a small amount of

free potassium during the combustion, which serves as an energetic

oxygen carrier; or, in other words, it is simply a catalytic action.

]Mayer '' has supplemented this work by including in his experi-

ments many organic compounds, and concludes in general that these

latter favor the burning with a flame, while they decrease the glowing-

capacity. The inorganic salts in general, especially those of potas-

sium, favor the glowing capacity.

Nessler and Mayer based their conclusions on the supposition that

the compounds tested would exert the same influence on tobacco as on

filter paper, but this is by no means the case. The chief reason for

this appears to be in the relative sensibility of filter paper and tobacco

toward the salts affecting the- glowing capacity. Filter paper, which

is almost pure cellulose, is extremely sensitive toward metallic salts,

and when moistened with a solution of any of the potash salts con-

taining even as low as .25 per cent of potash will continue to glow

indefinitely, while, on the other hand, ten times this quantity may
entirely destroy this property. Tobacco contains, besides cellulose,

many other organic substances which are far less combustible, and

hence requires much larger quantities of these salts to produce appre-

ciable effects on the burning qualities. For example, small quanti-

ties of potassium chlorid greatly improve the glowing capacity of

a Landw. Vers. Stat, 19, 309. » Landw. Vers. Stat., 38, 126.
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12 BURNING QUALITIES OF TOBACCO.

filter paper, but when applied to tobacco in sufficient quantities to

influence the burn the effect is very injurious. Conclusive results

can not therefore be obtained b}^ the use of filter paper alone;

nevertheless they are of value as supplementing the test applied

directly to the tobacco.

Dr. E. H. Jenkins ° determined the amounts of potassium carbonate

in the ash of a number of different types of tobacco, which is a rough

measure of the quantities of organic potash salts originally present

in the unburned tobaccos. No constant relation was found to exist

between the amount of carbonate and the fire-holding capacity, and

Jenkins concludes that the burning qualities are largely influenced

by the organic constituents of the tobacco.

Van Bemmelen ^ maintains that the glowing capacity is governed

by the relative quantities of alkali and of hydrochloric and sulphuric

acids—expressed in chemical equivalents—in the tobacco. In good-

burning samples the potash is largely in excess of the acids, while

in the bad-burning samples the acids are equal to or in excess of the

alkali. Apparent exceptions to this rule are explained by the as-

sumption that the potash may be partly replaced by lime and mag-

nesia. This theory appears to be the nearest approach to the true

explanation of the cause of the good and bad burning qualities of

tobacco of any yet offered, but the assumption that the favorable

influence of the potash on the burn may be also exerted to any con-

siderable extent by lime and magnesia under certain conditions is

contrary to the evidence bearing on this point.

Fesca ^ from his studies of Japanese tobacco, concludes that chlorin

and sulphur have a very unfavorable influence on the burn, but

phosphorus is indifferent.

Earths <* agrees in general with the conclusions reached by Nessler

and Mayer, and believes that the beneficial effect of potash salts are

produced by the reduction of the potash compounds to potassium

oxid and free potassium, which serve as energetic oxygen carriers,

as was suggested by Xessler. The injurious effects of certain inor-

ganic salts are due either to their nonreducibility or to their easy

fusibility. The alkali phosphates are regarded as particularly inju-

rious because of their easy fusibility.

Summarizing the results obtained by the investigators mentioned,

it is evident that the only two facts which have not been disputed

are (1) that chlorin injures the fire-holding capacity and (2) that

potash favors this property.

The effects of sulphates and phosphates and the relative value of

the different salts of potash in promoting the fire-holding capacity

aAnn. Rpt. Conn. Agr. Expt. Sta., 1884, p. 96. <" Landw. Jahrb., 1888. 329.

6 Landw. Vers. Stat.. 37, 409. <* Landw. Vers. Stat., 39. 81.

105



INTRODUCTION. 13

are disputed points. The same is true also of the effects of lime and

magnesia on the burning qualities. The two facts which have not

been contradicted are insufficient in themselves to explain the burn-

ing qualities of different samples of tobacco, for it rarely happens

that tobacco contains enough chlorin to produce any injurious effects,

and it frequently happens that samples very rich in potash have a

poor burn, while others comparatively poor in this constituent show

excellent burning qualities.

It seemed quite possible that some further light might be thrown

on the subject by extracting different samples of tobacco with various

solvents and noting the effect on the burning qualities. It should be

stated here that all samples of tobacco used in the experiments de-

scribed in this paper had been thoroughly fermented, and the results

are not intended to be applied to unfermented tobacco. Extraction

of various samples with petroleum ether and with ordinary ethyl or

sulphuric ether did not appreciably affect the burning qualities.

When strong alcohol was used as the solvent the same result was

obtained, except in a single case, where the fire-holding capacity was

considerably improved by the extraction.

More striking results are obtained when tobacco is extracted with

water. The following simple experiment is very interesting and

instructive: A leaf of tobacco having a good glowing capacity is

divided along the midrib into two parts, one of which is extracted

for forty-eight hours Avith a comparatively large volume of distilled

water. After being dried the extracted portion of the leaf will be

found to have entirely lost its glowing capacity. Now, if the extract

be evaporated down to a very small volume and a bit of the extracted

leaf saturated therewith and dried, it will once more shoAV a good

fire-holding capacity. Whether this is less or greater than the orig-

inal leaf possessed will depend, of course, on the concentration of the

extract. This extract will further impart a good burn to filter paper

and to other samples of tobacco showing poor burning qualities.

This simple experiment seems to prove conclusively that the active

principle or principles in imparting to the tobacco leaf its capacity

for holding fire can be extracted with water.

The problem, then, is to determine the composition of the extract

and to discover which of its constituents contribute to the burning

qualities of the tobacco. One hundred grams of tobacco having a

good burn were extracted with 1 liter of distilled water ; the extract

was poured off and the tobacco again extracted with the same quan-

tity of water for twenty-four hours longer. The extracts thus ob-

tained were combined, filtered, and evaporated to about 150 c. c.

During the evaporation a considerable quantity of calcium citrate

separated out, which was removed by filtration. The filtrate was
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14 BUKNING QUALITIES OF TOBACCO.

made up to 200 c. c. and aliquot portions were taken for analyses.

The principal constituents of the extract are the chlorid, sulphate,

nitrate, citrate, and malate of potassium, together with ammonium
and nicotine salts and small quantities of lime and magnesia. For

comparison, the ash of the extracted tobacco was also examined and

it was found that practically all of the phosi^horic acid, about one-

half of the magnesia, all of the oxalic acid, and tlie greater portion

of the lime remain in the leaf, while the extract contains nearly all

the chlorin, all the potash, malic, citric, and nitric acids, and most

of the sulphuric acid. About one-half of the total ash is extracted

from the leaf by this process, and this seems to contain all the con-

stituents which impart to the tobacco the capacity for holding fire.

An extract of a tobacco having poor burning qualities was pre-

pared in the same way, and it also showed the powder to impart the

capacit}^ for holding fire, but as nearly as could be measured this

power was only about one-fifth of that shown by the extract from

the tobacco having good burning qualities. It differed from the

latter as regards composition in that it contained about five times as

much sulphuric acid, twice as much magnesia, and considerably less

nitric acid. The total quantity of jDotash was about the same in the

two extracts, so that the extract from the tobacco with poor burning

qualities contained much less potash in combination w ith the organic

acids. The difference in composition of these extracts, then, obtained

from tobaccos having good and bad burning qualities, indicates that

the principal factor favoring the burn is the potash in excess of the

amount required for combining with the mineral acids.

EFFECTS OF THE VARIOUS CONSTITUENTS OF THE ASH ON THE
BURNING QUALITIES OF TOBACCO.

The experiments previously described show conclusively that those

compounds which are most important in promoting the burn of

tobacco can be removed by extraction with water; but the water

extract is a complex mixture of salts, and it is therefore desirable

to determine the relative effects of each of these constituents. In

order to do this, solutions of certain definite strength were prepared

of all of the salts which are found in the extract, and the effects of

all these on the burning qualities of various samples of tobacco when

applied singly or in combination were noted. In testing the effects

of any one base combined with the different acids the solutions were

all made of such strength that the quantity of the basic element was

always the same, regardless of the molecular weights of the salts used

in the experiments. The salt solutions were applied to small strips

of the leaf, either by placing them in a watch glass and pouring over

them a quantity of the solution to be tested just sufficient to thor-
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ouglily saturate them, thus avoidiu*^ any h'acliin<2: out of the sohil)le

constituents of the leaf, or hy s|)rayinj>: the strips and allowinp; them

to stand in a moist atnu)sphere until the solution had ditl'used throui^h

the leaf. In every case a strip of the leaf adjoinin<r the portion

ti'eated with the solution was reserveil for comparison. The tests on

<litierent samples of tobacco did not always a<j:ree, as was to be

expected, since the ([uantities of the \arious salts already present in

the leaf are subject to wide variation, and these ditferences in some

cases nuiy overshadow the idl'ects of the salt added. Foi* the same

reason the concentration of the solution added iiiust be taken into

account. To overcome these factors it is necessary to ajjply each

test to a number of different samples of tobacco. The tests on

tobacco were always further supplemented with similar exj)eriments

on strips of filter paper.

There are three l)ase-fonnin<>: elements which occur in tobacco in

sufficient quantities to require consideration—potassium, calcium, and

magnesium—while the important mineral acids are sulphuric, phos-

phoric, hydrochloric, and nitric, and the chief organic acids are citric,

malic, and oxalic. TJttle is known of the actual distrii)ution of the

three bases among the acids and so it is necessary to test all of the pos-

sible combinations. It is probable, however, that the sulphuric,

nitric, and hydrochloric acids are for the most part combined with

potash so far as the quantity of this base present will suffice to neu-

tralize these acids and that any excess of potash Avould be in combina-

tion with the organic acids. All of the oxalic acid appears to be

combined with lime. If the acids and bases were allowed to interact

in the presence of water, the distribution of the latter among the

former would be controlled simply by the relative solubilities of the

resulting salts and the strengths of the acids and bases; but during the

life processes of the plant, which do not cease until some time after

the tobacco has been placed in the curing shed, other forces come into

play, and it hardly seems probable that there is sufficient water left

in the leaf after the life activities have ceased to permit of a readjust-

ment between the acids and bases according to purely chemical forces.

POTASSIUM.

All the salts of potassium are soluble, so that there is no difficulty

in testing the salts at any desired concentration. Those most used

for applying the tests to tobacco contained 1 per cent and 2 per cent,

respectively, of potassium, while for tests with filter paper much

weaker solutions gave the best results. In the case of the chlorid it

was found that the addition of comparatively large quantities prac-

tically destroyed the burning qualities of tobacco, wdiile moderate

amounts caused very incomplete combustion, leaving a heavy black
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16 BUENING QIJALITIES OF TOBACCO.

residue. A^^iile clilorin is undoubtedly injurious, these experiments

all indicated that it requires larger quantities to seriously affect the

burning qualities than is commonly supposed. The sulphate, when
added in any considerable quantity, invariably injured the burning

qualities very markedh^, acting in this respect very much like the

chlorid but to a lesser degree. The conclusion reached by Xessler

that potassium sulphate is highly beneficial, which was based on ex-

periments with filter paper, is thus shown to be erroneous. Potassium

nitrate in large quantities causes tobacco to burn explosively and the

combustion is incomplete; in smaller quantities it exerts a distinct-

ively beneficial action, but not more so than some other potash salts.

The quantit}^ of potash combined with nitric acid in tobacco is gen-

eralh^ comparatively small, and other forms of potash are more im-

portant in promoting the fire-holding capacity. As regards the phos-

phates, only the dipotassium salt need be considered, and this appears

to be practically neutral in its action, neither promoting nor hinder-

ing the fire-holding capacity. Moreover, as compared with the other

important acids the quantity of phosphoric acid is nearly always

sma^l. The oxalate, citrate, malate, and acetate of potash all showed

very beneficial effects in ever}^ case, though much larger quantities

were required for some samples of tobacco than for others. Exces-

sive amounts of these salts, on the other hand, injured the burning

qualities, especially as regards the character of the ash. Also when
applied to filter paper in small quantities the latter acquires a good

fire-holding capacity, whereas large amounts again destroy this

jDroperty. The acetate is considerably^ less efficient in improving the

fire-holding capacity than the other three organic salts, probably

on account of its greater stability.

CALCIUM.

Considerable difficulty is met with in getting accurate tests with

the calcium salts because nearly all of them are difficultly soluble,

and hence solutions can not be obtained of sufficient strength to give

decided results. Only the chlorid, nitrate, and acetate are easily

soluble, and of these the nitrate shows an anomalous conduct, and so

the results obtained with this salt are not specially significant. In the

case of the insoluble salts, emulsions were applied to the tobacco, but

of course results obtained in this way are not as reliable as those se-

cured by use of solutions. The chlorid of calcium is very injurious

to the fire-holding capacity and decidedly more so than the potas-

sium salt, so that even small quantities destroy this property. Cal-

cium sulphate in moderate quantities injures the burn markedlj^ and

to a greater extent than the corresi^onding potassium salt. The effect

of the nitrate of calcium on the burn is somewhat surprising. If a
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sample of tobacco with good huriiiiig qualities is saturated with a

10 per cent solution of the nitrate and dried, it burns with extreme

rapidity, almost explosively, and gives a remarkably white ash, while

with samples of tobacco with poor burning qualities scarcely any

beneficial effects are jiroduced. More dilute solutions, such as were

used in the case of the other salts, do not produce any appreciable

effects. Moreover, it requires a concentrated solution to impart to

filter paper a good fire-holding capacity. It seems likely that the

effects of the concentrated solution on the tobacco with the good

burning (pudities are due largely to reaction of the calcium nitrate

with potash salts in the leaf. So far as could be determined no

marked effects are produced by adding calcium phosphate to tobacco.

The acetate of calcium is of special interest because it is readily sol-

uble and thus furnishes an opportunity of comparing the relative

effects of i)otassium, calcium, and magnesium on the burning quali-

ties. Of a large number of samples of tobacco tested a few were im-

proved by the acetate, but the greater number were scarcely ati'ected

as regards the capacity for holding fire. In every case, however, the

color of the ash was very materially improved. None of the remain-

ing salts of calcium to be considered are easily soluble, but so far as

could be determined they neither injure nor improve the fire-holding

capacity to any considerable extent, but all give a decidedly wdiiter

ash.

MAGNESIUM.

All the salts of magnesium are readily soluble except the phos-

phates, and so it is much easier to get satisfactory results with them

than is the case with the calcium compounds. The chlorid and sul-

phate are both very decidedly injurious to the burn, and the addition

of even small quantities will destroy the glowing capacity of tobacco

having the very best burning qualities. The sulphate is much more

injurious than the corresponding calcium salt. The nitrate acts very

much like the ca'cium compound, but its action wdien applied in con-

centrated solution is less marked. When applied to filter paper it

shows the peculiar property of charring the paper in wave-like forms

much in advance of the burning portion. The phosphate of mag-

nesium appears to be more injurious to the burn than the correspond-

ing calcium compound. The acetate was found to injure the burning

qualities in every case, but to a lesser extent than the inorganic salts.

The citrate, malate. and oxalate in a few cases did not interfere with

the burn, but in the greater number harmful effects were observed.

All of the salts of magnesium, like those of calcium, tend to produce

a white ash.
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18 BURNING QUALITIES OF TOBACCO.

MINERAL AND ORGANIC ACIDS.

In describing the results of the tests with the various salts these

have been grouped under the heads of the three bases, potassium,

calcium, and magnesimn, but it is also instructive to consider them
arranged according to the acids with which these bases are combined.

Chlorids.—All of the chlorids injure the burn, but that of potas-

sium much less than the calcium and magnesium salts.

Sulphates.—All of the sulphates injure the fire-holding capacity,

but to very different degrees. The potash salt is decidedlj^ less harm-
ful than that of calcium, whil« the magnesium compound is remark-
ably injurious, being comparable with the chlorids in this respect.

Nitrates.—The potash salt is very favorable to the burn, but the

calcium and magnesium compounds produce little effect except when
present in very large quantities.

Phosphates.—Dipotassium phosphate is practically neutral in its

effect, while the calcium and magnesium salts are somewhat harmful.

Salts of organic acids.—The potassium salts are very favorable to

the burn, the calcium salts are slightlv beneficial, and the magnesium
salts are somewhat injurious.

It would seem from these results that the effect on the fire-holding

capacity of any element entering into the composition of the ash de-

pends more on the nature of its combination than on the quantity

which is present. In the case of sulphuric acid, for example, a

considerable quantity combined with potash would not seriously

injure the glowing capacity, while even a small amount of it in com-
bination with magnesium would entirely destroy this propert}^

Again, the organic acids when combined with potash are very bene-

ficial, but in combination with magnesia their favorable influence

entirely disappears.

It is evident that the one element on which the fire-holding capacity

is entirely dependent is potassium. But it is equally essential that

part of the potash be in combination with organic acids, for it is

to this form chiefly that its beneficial action is due. The nitrate of

potash when present in considerable amounts undoubtedl}^ contrib-

utes also to this property. Schlosing, as has been said, attributed

the beneficial effects of the organic potassium salts to the peculiar

property which they possess of swelling up to many times the

original volume when decomposed by heat, thus leaving a very

porous, finely divided residue of carbon, which continues to glow until

combustion is complete. This explanation, however, is inadequate,

for there are other salts which promote the glowing capacity but do
not yield the carbonaceous residue when heated.

It will be observed that all the potash salts which favor the prop-

erty of glowing, including the nitrate, yield in the combustion the
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larbonaU'. It was found, in fact, that the carbonate itself is just as

efficient in imparting the property of glowing to tobacco as the

organic salts, and the same is true of the bicarbonate. This fact

points strongly to the conclusion that the favorable action of the

l)()tash salts is dependent on the ease with wdiich they yield the car-

bonate. It seems possible that the carbonate or bicarbonate by alter-

nately giving off and taking up carbon dioxid may serve as a means

of removing this gas at the most favorable moment, the effect being

somewhat the same as when nitrates render organic substances com-

bustible by supplying oxygen in a highly concentrated state. It may

be, however, that the potassium oxid formed from the carbonate is

further reduced to the metallic state by the highly heated carbon, thus

serving as an energetic oxygen carrier, as w^as suggested by Nessler.

Whatever may be the peculiar properties of these potash salts which

give them the power of imparting the property of glowing to tobacco,

it is certain that these properties are not shared by the salts of

calcimn and nuignesium except to a very limited degree.

AVhile the inorganic salts of calcium are injurious to the fire-

holding capacity, the compounds of this base considered collectively

may be said to be inert with reference to this quality. The com-

pounds of magnesium are all injurious, but the harmful effects are

<>reatlv reduced when the magnesium occurs in combination wath the

organic acids.

The question has often been raised whether lime and magnesia may

not, in part at least, replace potash without injuring the burning

qualities. Many ash analyses which have been made seem to indi-

cate that this is the case, while others point to the opposite view.

This assumption is made by Van Bemmelen « to explain the fact that

in some samples of tobacco which show a good fire-holding capacity

the total quantity of potash is only very slightly in excess of that

necessary to neutralize the sulphuric and hydrochloric acids. But

A^'an Bemmelen's calculations are all based on the ash analyses, and it

has been pointed out that the estimation of the sulphuric acid in the

ash gives no indication of the quantity of sulphur actually present in

the tobacco in the form of sulphates and therefore that the amount of

potash in organic form may be considerably greater than calculations

based on these data would indicate.

In so far as lime alone is concerned the conclusion to be drawn

from our experiments is that this can only replace part of the potash

when the latter is present in combination with organic acids in

quantities larger than are necessary to produce a good burn; for while

organic salts of lime do not appear to injure the fire-holding capacity,

they do not specially favor it. The amount of potash in organic form

a Landw. Vers. Stat, 37, 409.
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necessary to impart the property of glowing to tobacco no doubt is

influenced to some extent by variations in the other organic constitu-

ents of the leaf, but our experiments have shown that excessive

quantities of these salts tend to injure the burn by causing a too

rapid combustion. It may happen, therefore, that a sample of

tobacco contains more organic potash than is necessary to produce

the best burn, and in such cases a portion of it could be replaced to

advantage by lime. Since magnesia compounds as a whole tend to

injure the burn it seems certain that the replacement of potash to any

considerable extent by this element would seriously injure the burning

properties.

For purposes of experimentation looking to the production of

tobaccos possessing superior burning qualities, either by means of

fertilizers and improved methods of curing and fermentation or by

breeding and selection, it is ver}^ desirable to have at hand some

method of testing the results by chemical examination. This is

especially true because of the complexit}'^ of conditions which influ-

ence the qualities of tobacco. For example, if the attempt is made to

improve the burning qualities by the use of certain potash salts, with

a vieAv to increasing the amount of potash in organic form in the

tobacco, the result of the experiment may be entirely obscured by
extraneous factors, such as improper curing and fermentation, if the

fire-holding capacity alone were determined. Of course, in this

particular case chemical analysis would reveal whether the object

sought had really been attained, but there are other questions of

chemical composition pertaining to this problem which can only be

measured with difficulty by the methods at present available. This

is especially true of the manner in which the bases are distributed

among the acids in tobacco and whether this distribution is essentially

different in different samples.

All of the important organic acids, and also nitric acid, when com-

bined with potash seem to be about equally efficient in promoting

the fire-holding capacity. Oxalic acid, however, is probably always

combined with lime and so it is of little value in this connection.

Since a portion at least of the potash combined with organic acids,

as well as that present in the form of nitrate, will appear in the ash

of the tobacco as carbonate, the determination of this latter quantity

gives a rough measure of the amount of these salts originally present

and is therefore by far the most important single criterion for fudg-

ing the burning qualities in a chemical way.

We have tested a number of samples of tobacco grown in Con-

necticut in this way, in each case using one half of the leaf for test-

ing the alkalinity of the ash and the second half for finding the fire-
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holding capacity. To obtain some indication as to whether lime and
magnesia can partly replace the organic jjotash, the alkalinity of the

ash due to these bases was also determined, but the evidence on this

point was all of a negative character, for the alkalinity due to lime

and magnesia collectively did not show any apparent relation to the

glowing capacity. In the case of the alkalinity due to potash—that

is, the quantity of the potassium carbonate—however, there is unmis-

takable evidence of a close relation between these values and the

capacity for holding fire, and if the method were really a true meas-

ure of the organic potash it is believed that there would be very few,

if any, exceptions to this ride.

The samples used for this test were selected with special reference

to the tobacco-breeding experiments which are being carried on by the

Bureau of Plant Industry, and were taken from crops produced from

the seed of individual selections of four different types of tobacco

originally found growing in the same field. Both the light and the

dark wrapjjers were examined in each case, and in every instance the

former as compared with the latter showed a much greater fire-

holding capacity and a much higher percentage of potassium car-

bonate in the ash. Also as regards the same grade of leaf of the

diiferent strains of each tj'pe, as well as of the different types taken

collectively, the potash alkalinity was found to be directly propor-

tional in nearly every case to the capacity for holding fire. This was
especially true of the different strains of any one type. These

tobaccos were all groAvn under as uniform conditions as could be ob-

tained with reference to soil and fertilizers, and the results make it

very probable that certain types or strains of tobacco possess the

power of appropriating potash in forms favorable to the burning

qualities to a greater degi'ee than others growing under the same con-

ditions, though fiirther data are required to fully prove this point.

The question is certainly a very important one from the standpoint

of practical tobacco breeding and is worthy of very careful study.

THE CHARACTER OF THE ASH.

A tobacco "with satisfactory burning qualities besides having the

necessary capacity for holding fire must also yield a good ash.

Although the organic potassium salts greatly favor the fire-holding

capacity, they tend to produce a mottled, dark-colored ash. This is

no doubt due to the easy fusibility of the alkali carbonate, which in

melting incloses very small particles of unburned carbon and thus

prevents complete combustion. Moreover, these salts when present

in considerable quantity show a tendency to cause the tobacco to

" coal " or carbonize in advance of the glowing portion, because they

decompose so readily when heated.
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The fact that the calcium and magnesium salts produce a white ash

has already been mentioned, and at least one of these is essential to

this property. On the other hand, tobacco containing excessive

amounts of lime gives an ash which, although it is very light in color,

lacks cohesion, or, in the language of the trade, it " flakes." This is

a very objectionable property and must always be taken into account

in judging the burning qualities of tobacco. The potash salts, more

especially the organic compounds, jdeld an ash which is firm and

compact but dark in color. From these facts, then, it is clear that

potash and lime combined in the proper proportion are essential to a

firm, light-colored ash. There is no apparent reason to suppose that

magnesia is of any special significance in this connection further than

the fact that it acts like lime.

THE RELATION OF THE ORGANIC CONSTITUENTS TO THE
BURNING QUALITIES.

The organic compounds constitute the material which is consumed

in the combustion of the tobacco, and in some way the mineral con-

stituents, more particularly the potash salts, impart to this material

the proj^erty of burning without flame. If the mineral constituents

are extracted from a leaf of tobacco, it will then only burn with a

flame, the gloAving capacity having been entirely lost. However,

some of the organic compounds show a greater tendency to burn with

a flame than do others, and hence act less favorably on the glowing

capacity, for, as has been stated, these two qualities usually stand in

inverse ratio to one another. The principal compounds or classes

of compounds which need to be considered in this connection are cel-

lulose, the organic acids, pectin, the so-called tobacco tars, plant

wax, the sugars, nicotine, and other organic nitrogenous compounds.

For the purpose of studying the composition of the leaf with refer-

ence to its burning qualities we ma}^ consider cellulose, which con-

stitutes from 10 to 15 per cent of the total weight, as the fundamental

or basic material, which receives its capacity for glowing from cer-

tain mineral salts. Pure cellulose in the form of filter paper is

exceedingly sensitive to the catalytic action of these mineral salts,

very small quantities of them being sufficient to cause the paper to

burn without flame indefinitely, but Avhen the other organic constitu-

ents of tobacco are present this sensibility is greatly aifected and

much larger quantities of the catalytic agent are necessary to pro-

duce a good fire-holding capacity. Cellulose, then, must be consid-

ered as a very favorable factor in promoting this property of hold-

ing fire.

There are a large number of organic acids normally occurring in

tobacco, but of some of these practically nothing is known. Atten-
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tion has been called to the fact that citric, malic, oxalic, and acetic

acids in combination with potash exert a very favorable influence

on the burning qualities. It was found by direct experiment that

these acids in the free state injure these qualities, but as they

probabl}'^ never occur free in fermented tobacco this fact is of little

consequence. Citric and malic acids are undoubtedly of fundamental

importance in producing good burning qualities, but since oxalic

acid occurs in combination with lime and not with potash in tobacco

it is of little value in this respect. Pectin and the pectoses are

present in considerable (juantities in cured tobacco leaves, but, accord-

ing to Schlosing, these are all converted into pectic acid during the

process of fermentation. xV sami)le of pectic acid jDrepared from

fermented tobacco was found to produce no injury to the fire-holding

capacity; in fact, when combined with potash it acted favorably on

this property.

According to Kissling, the tobacco tars, consisting of a mixture

of a number of chemical individuals, exert an important influence

on the quality of the i)roduct. Some of these are of an acid charac-

ter, while others are indifferent, substances. When tobacco is ex-

tracted with large volumes of water, as previously described, con-

siderable quantities of these tariy acids combined with nicotine and

other bases pass into solution, and on evaporation of the extract

the salts are decomposed, the nicotine volatilizing and the tarry

acids being precijDitated. These acids in the free state were found

to be decidedly injurious to the burning qualities, but they occur

in tobacco in comparatively small quantities.

A number of samples of tobacco of very poor burning quality were

extracted with alcohol to determine if this solvent would remove

any constituents deleterious to the burn, but with the exception of a

single case this treatment did not improve the tobacco in this respect.

The constituents removed by extraction with alcohol are nicotine

combined with acids, tannic acid, glucosides, sugars, and the tars and

tarry acids; hence it appears that none of these compounds ^re of

special importance with reference to the burn. Direct experiments

showed that glucose does not materially influence the burning quali-

ties. Nicotine is the characteristic alkaloid of tobacco and is of great

importance with reference to its physiological action, but its salts

were found to have no effect on the burn. In addition to nicotine the

important nitrogenous constituents are the amido compounds and the

albuminoids. It is generally believed that the amido compounds

exert a favorable and the albuminoids an unfavorable influence on

the desirable qualities of tobacco, including the burn, although there is

little experimental proof of this theory. The quantity of plant wax

occurring in tobacco is too small to affect the burning qualities.
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SUMMARY.

The principal facts brought out by the experiments which have

been described on the relation of the chemical composition to the

burning qualities of tobacco may be briefly summarized in the follow-

ing general statements

:

' (1) The fire-holding capacity is dependent primarily on the con-

tent of potash combined with organic acids.

(2) Lime in general does not greatly affect the fire-holding capac-

ity, but is an essential factor in the production of a good ash.

(3) Large amounts of magnesia tend to injure the capacity for

holding fire.

(4) Chlorin injures the burning qualities, but it seldom happens

that tobacco contains enough of this element to do any serious harm.

(5) Sulphates in general injure the burning qualities, but the

effects are not so marked when all the sulphuric acid is combined

with potash.

(6) So far as is known none of the organic constituents of tobacco,

with the possible exception of the so-called tarry acids and the albu-

minoids, exert a very important influence on the burning qualities.

From these conclusions it appears that the principal objects to

be attained in efforts to improve the burning qualities of tobacco by

breeding and by improved methods of production, especially in the

use of the proper fertilizers, are (1) a relatively high content of pot-

ash combined with citric and malic acids, with a minimum amount

of inorganic salts, especially chlorids and sulphates; (2) a moderate

content of lime; (3) a comparatively small percentage of magnesia,

and (4) a low content of organic nitrogenous compounds, more espe-

cially the albuminoids or proteids. Of these problems the first

mentioned is altogether the most important from a practical stand-

point and also the most difficult to solve. It has long been known

that the muriate can not be used as a source of potash in the pro-

duction of tobacco which is intended for smoking purposes, because

of the injurious effects of the chlorin. The other available sources

of potash at the present time are the sulphate, the carbonate, and the

silicate.

Schlosing," in his experiments with the use of the sulphate as a

fertilizer for tobacco, found that the potash is assimilated, while the

content of sulphuric acid is not increased. Jenkins,^ on the other

hand, in experiments conducted at the Connecticut Agricultural

Experiment Station and extending over a period of several years,

has shown that the composition of tobacco ash is profoundly modi-

fied by the use of different forms of potash and that applications of

o Landw. A' ers. Stat., 3, 98. » Ann. Rpt. Conn. Agr. Expt. Sta., 1896.

105



SUMMARY. 25

the sulphate greatly increase the quantity of sulphuric acid in the

ash. The carbonate would seem to be an ideal form in which to

supply the potash for combinino; Avith the organic acids in the plant,

and its use has generally been found to improve the burning quali-

ties. But, aside from the high cost of this material, there are other

serious objections to its use, for it has a very strong alkaline reaction,

and it seems i)robable that when used in large quantities it will

eventually injure seriously the productivene^ss of the soil. The sili-

cate is free from these objectionable properties, and if the potash

can be made available there is every reason to believe that this will

])rove to be a very valuable source of potash for tobacco.

The sum of the lime and the magnCvsia in tobacco does not, as a

rule, vary widely ; or, in other words, the greater the amount of lime

the less will be the amount of magnesia, and vice versa. The appli-

cation of fertilizers containing magnesia increases the percentage of

this element in the tobacco, but when used in the form of the car-

bonate the injury to the burning qualities w'ould be reduced to a

minimum. It is believed, however, that the use of fertilizer salts

containing magnesia in the form of sulphate is inadvisable.

The percentage of organic nitrogenous compounds, including nico-

tine, is generally proportional to the luxuriance and vigor of growth

;

hence tobacco of very rank growth contains excessive quantities of

these constituents. Again, these substances are most abundant when

the plant is, as a whole, growing most rapidly, and also in the most

rapidly growing parts of the plant. Conditions favorable to rank

growth are brought about by the use of excessive quantities of nitroge-

nous fertilizers, especially when the nitrogen is in readily available

forms. The chief danger from this source, however, lies in the appli-

cation of quickly available forms of nitrogen during the later stages

of grow^th, thus preventing or delaying the normal ripening of the

leaf. Since the percentage of albuminoids decreases rapidly through-

out the ripening process after the leaf has reached its full growth,

this is an important reason wdiy tobacco should not be harvested

until the leaf is well ripened.
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B. P. I.—238.

SEEDS AND PLANTS IMPORTED DURING THE PERIOD FROM

DECEMBER, 190S, TO JULY, 1906.

INTRODUCTORY STATEMENT.

Thi.s twelfth inventory of seeds and plants imported, prepared under

the immediate supervision of Mr. Walter Fischer, represents the acces-

sions of this Ottice between the dates of December 15, 1905, and July

27, 1906, a period of about seven months. It contains 2,200 items,

which is as large a numl)er as was represented by the collections of a

whole year when this Office was organized in 1898, notwithstanding

the fact that the present lists are the result of a more rigid selection

than at the outset.

To the outsider it may seem strange that larger numbers of plants

and seeds are not accumulated in so long a period. To these it may

be said that it is not the object of the work of plant introduction to

collect as many species and varieties of plants which may have some

economic use in this country as is possible, but rather to carefully

collect only such forms as can be put to a really practical use by

American cultivators. This Office is informed of hosts of useful plants

now growing in different parts of the world which are not yet on the

program of practical plant introduction. At a small expense thou-

sands of these useful plants could be gathered and placed in collections,

but the cost of maintaining any one of them would in a few years far

exceed the cost of procuring it anew for the definite experiments of

the experts of the country who may want it for breeding purposes, as

a stock on which to graft, or as a possible new crop for hitherto

unused lands.

The principle, then, of systematic plant introduction, as it is carried

on by this Office, is to get the seeds and plants that are wanted for

the solution of definite problems in the establishment of new plant

industries; import them in sufficient quantities for large and conclu-

sive experiments, and place them as soon as possible in the hands of

experts who will carry out at once such experiments.

Among the collections of new introductions included in this inven-

tory there are some that are worthy of special mention here. Prin-

cipal among these are the collections of our agricultural explorer
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Mr. Frank N. Meyer, who was sent out to northern China in the summer
of 1905 and who has been exploring the remarkable plant regions of

the mountains north and west of Peking. His finds, coming as they

do from a region with as severe a winter as that of the Middle States,

will surel}' be, we believe, valuable to plant growers over a wide

range of territor3^ In fact, the preliminary trials that have been

made with these North Chinese plants in this country show that as a

rule they have a degree of hardiness and resistance to disease which

their close relatives from Japan, now so abundantl}^ represented in

our gardens and fields, do not possess. Mr. Meyer's explorations have

been made into difi'erent places, difficult and sometimes dangerous of

access, and at no little sacrifice of personal comfort and risk to his

health and safety. The collections cover a wide range of things for

which there is a demand already created by breeding, grafting, and

other experiments which have been carried on in this country during

the past decade. The material sent in is now in process of propaga-

tion, and as soon as ready will be sent out to experimenters.

Other collections worthy of notice are a number of new sorghums

from tropical Africa, the home of the sorghum plant; a collection of

the interesting new wet-land root crop, the yautia, from Porto Rico;

some interesting new forms of potato from Bolivia; leguminous plants

for breeding as fodder producers, collected from various parts of the

world; forage and fodder grasses in large numbers from many
different foreign countries; the Queensland nut Macadamia, which is

a possibility for California; the South China soap tree, which has

recently come into some prominence in Algeria as a source of saponin,

a commercial product used in the manufacture of soaps; a collection

of hardy grass and forage plant seed from the Austrian Alpine garden

at an altitude of 5,700 feet; three new pistache species for breeding

and for stocks on which to graft the ordinary edible variety of this

nut, from the borders of Afghanistan, North China, and northern

Persia; a collection of West Indian yams, promising possibilities as

a change from the monotony of the Irish potato; a number of new
Mexican apricots for the fruit-growing areas of Texas and the Gulf

States; and a very important collection of the edible-fruited and

fodder cacti, made by the cactus expert of the Department, Dr. David

Griffiths, who has made experimental plantings of these most inter-

esting plants in the dry regions of the Southwest.

David Fairchild,

Agricultural Explorer in Charge

Office of Seed and Plant Introduction,

Washhigton, D. a, April 12, 1907.
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16797 to 16806.

From Budapest. Presented by Dr. A. de Degen, director of the Koyal Hun-
garian Seed Control. Received December 15. 1905.

Seeds of native Hungarian grasses, as follows:

16797. Bromis vern.\i,is.

16798. Bromis i-axxonicus.

16799. avex.\ decora.

16800. Alopeccrus brachysta-
CHYUS.

16801. Festuca carpathica.

16802. Festuca elatior.

16803. PlPTATHERlM VIRESCENS.

16804. Glyceria xemoralis.

16805. Poa hybrida.

16806. Poa chaixii.

16807. Oryza sativa. Upland rice.

From Pretoria, Transvaal, South Africa. Presented by Prof. J. Burtt Davy,

agrostologist and botanist of the Department of Agriculture. Received Decem-

ber 18, 1905.

"Seed grown in a subtropical valley near Sucre, Bolivia, at an altitude of about

10,000 feet. It is treated as a dry-land crop, like maize." {Davy.
)

16808. KuBUS sp. Red raspberry.

From Baguio, Benguet Province, P. I. Presented by Mr. W. S. Lyon, Bureau

of Agriculture, Manila, P. I. Received December 11, 1905.

16809. Panicum molle. Para grass.

From Georgetown, British Guiana. Presented by Mr. A. W. Bartlett, govern-

ment botanist. Received December 19, 1905.

"A valuable grass for pasture and forage in the Tropics. This grass grows luxii-

riantly in damp meadows and is readily eaten by horses, cattle, and sheep."

{Bartlett.)

16810. Xanthosoma sp. Yautia. .

From Ancon, Panama. Presented by Mr. George F. Halsey. Received Decem-

ber 19, 1906.

"Tubers of a plant locally called Oto, Coco, or Comorata. It is very hardy and

grows best in a well loosened, moist soil, and the tubers can be cut into many sections

and planted like potatoes." {Halsey.)

16811. ViciA AMERICANA. ' American vetch.

From Fergus Falls, Minn. Presented by Mr. 0. J. Wright. Received Decem-

ber 20, 1905.

This is is a native vetch which grows wild in woods and copses in the northeastern

United States. It is much relished by stock and might perhaps be cultivated to

some extent with profit.
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16812. ViGNA UNGUICULATA. ' COTVpca.

From West Branch, ]\Iich. Received through Ogeman Grain and Seed Company,
December 20, 1905.

16813 to 16820.

From Office of Drug and Medicinal Plant Investigations. Received through
Dr. R. H. True, December 9, 1905.

Seeds of medicinal plants, as follows:

16813. Digitalis purpurea. Purple foxglove.

"The common purple foxglove cultivated in some parts of Europe for its

leaves, which are a valuable remedy. The leaves are officinal when picked
during the time of flowering. This is one of the most important remedies in

certain kinds of heart trouble." ( True.)

16814. Lobelia inflata. Indian tobacco.

"A native weed in open situations of the eastern United States. Both seed

and herb collected for drug purposes. Has an emetic, expectorant, and anti-

spasmodic action. Is a strong poison, capable of producing fatal results."

(
True.

)

16815. Atropa belladonna. Belladonna.

"Cultivated in several parts of Europe for the' leaves and roots, which form
one of the chief sources of atropine. The attractive looking fruits also contain
atropine and are not rarely eaten by children with fatal results. Is sparingly

cultivated in the United States for drug purposes." ( True.

)

16816. Nepeta cataria. Catnip.

"A common weed of the United States, collected in its wild condition for

drug purposes. It is valued as a domestic remedy for its carminative, stimu-
lant, and tonic properties, due to the volatile oil present in the herb." {True.)

16817. Capsicum fastigiatum, Japanese chillies.

"Cultivated in the Orient for the small bright red fruits, having a very pun-
gent taste. Used in medicine for the digestantand rubifacient properties, and
also for making the ground cayenne peppers of the spice market." ( True.)

16818. Capsicum fastigiatum. Small capsicum.

16819. Papaver somniferum. Asiatic poppy.

"A blue-seeded variety cultivated in the Orient as a source of opium, and
in parts of Europe for the seeds, from which an agreeable bland oil is expressed.

Seeds from plants grown at Burlington, Vt." ( True.)

16820. Papaver somniferum. Asiatic poppy.

A white-seeded variety to which the same remarks apply as to the preceding.

16821 to 16852.

From the Office of Farm Management Investigations. Received December 21,

1905.

A collection of grass seeds, as follows:

16821. BrOMUS RUBENS.

From Caliente, Kern County, Cal., .July 2, 1904. (Agrost. 2132.)

16822. Bromus sp.

From Arizona, 1904. (Agrost. 2134.)

16823. Bromus inermis. Smooth brome-grass.

From Argentina. Peluff's collection, 1904. (Agrost. 2440.)

16824. Bromus inermis. Smooth brome-grass.

From Arezzo, Italy, 1904. (Agrost. 2351.)
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16821 to 16852—Continued.
16825. Bromus inermis.

From Austria-Hungary. Peluff's collection, 1904.

16826. Bromis pr.xtensis.

From Padua, Italy, 1904. (Agrost. 2373.)

16827. Bromis inioloides.

(Agrost. 2448.)

16828. Agrostis stolonifera.

(Agrost. 2323.

)

16829. Agrostis alba.

(Agrost. 2443.)

16830. Agrostis alba.

From Milan, Itiily, 1904. (Agrost. 2340.)

16831. Agrostis alba.

From Naples, Italy, 1904. (Agrost. 2341.)

16832. Agrostis alba.

From Rome, Italy, 1904. (Agrost. 2370.)

16833. Panicularia americaxa.

From J. M. Thorburn & Co., New York, N. Y.

16834. PoA nemoralis.

From Italy, 1904. (Agrost. 2360.)

16835. PoA pratexsis.

From Padua, Italy, 1904.

16836. PoA pratexsis.

From Treviso, Italy, 1904.

16837. Lolil'.m perexxe.

(Agrost. 2319.)

16838. LoLiuM perenne.

(Agrost. 2329.)

16839. LOLIUM PERENNE.

(Agrost. 2330.)

16840. LOLIUM PERENNE.

From Turin, Italy, 1904.

16841. LOLIUM PERENNE.

From Milan, Italy, 1904.

16842. LOLIUM PERENNE.

From Naples, Italy, 1904.

16843. LOLIUM PERENNE.

From Florence, Italy, 1904.

16844. LOLIUM PERENNE.

From Genoa, Italy, 1904. (Agrost. 2375.)

16845. LoLiuM italicum.

From Mantova, Italy, 1904. (Agrost. 2342.)

16846. Lolium italicum.

From Italy, 1904. Agrost. 2367.

)
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(Agrost. 2350.)

(Agrost. 2356.

)

(Agrost. 2344.)

(Agrost. 2362.

)

(Agrost. 2.365.)

(Agrost. 2.369.)

Smootli brome-grass.

V-Vgnjst. 2449.)

Meadow brome-grass.

Rescue grass.

Creeping bent-grass.

Redtop.

Redtop.

Redtop.

Redtop.

Wood meadow grass.

Kentucky bluegrass.

Kentucky bluegrass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-gfass.

Perennial rye-grass.

Perennial rye-grass.

Perennial rye-grass.

Italian rye-grass.

Italian rye-grass.
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16821 to 16852—Continued.
16847. LoLiiTM iTALicuM. Italian rye-grass.

From Conegliano, Italy, 1904. (Agrost. 2371.)

16848. Festuca pratexsis. Meadow fescue.

From Argentina. Peluff's collection, 1904. (Agrost. 2474.)

16849. Alopecurus PRATENsis. Meadow foxtail.

(Agrost. 2324.)

16850. Dactylis GLOMERATA. Orchard gxass.

From Padua, Italy, 1904. (Agrost. 2377.)

16851. Phleum PRATEXSE. Timothy.

From Rome, Italy, 1904. (Agrost. 2366.)

16852. Hedysarum coroxarium. Sulla.

From ^^aples, Italy, 1904. (Agrost. 2.397.)

16853. OxALis ORTGiESi. Oxalis.

From Washington, D. C. Received through the National Botanic Garden,
December 21, 1905.

16854 to 16861. Sorghum vulgare. Sorghum.

From Berlin, Germany. Presented bv the Berlin Botanical Museum. Received
December 20, 1905.

'

Sorghum varieties from tropical Africa, as follows:

16854. Omlifer. 16858. Ortdifer.

16855. Usaramensis. 16859. Jucundus.

16856. Roxburghii. 16860. Baumannii.

16857. Bensissimus. 16861. Baumannii.

16862 to 16865.

From College Park, Md. Received through Mr. H. A. Miller, Agricultural

Experiment Station, December 20, 1905.

16862. Hordeum vulgare. Barley.

Te7inessee Winter. (C. I. No. 257.)

16863. Avexa sativa. Oat.

Sixty-Day. (C. I. No. 165.)

16864. Avexa sativa. Oat.

Snoma. (C. I. No. 274.)

16865. Avexa sativa. Oat.

Burt. (C. I. No. 293.)

16866. DioscoREA trifida. Yampee yam.

From the Canal Zone. Presented by Mr. George F. Halsev. Received Decem-
ber 27, 1905.

" Roots of a variety apparently distinct from the Jamaica and Porto Rico varieties.

This variety should be cultivated in hills and is said to be very productive. The
roots are yellowish inside." (Barrett.)

16867. Syncarpia laurifolia. Turpentine tree.

From Melbourne, Australia. Presented by Prof. W. R. Guilfoyle, director of

the Botanic Gardens. Received December 29, 1905.

106



DECEMBER, 1905, TO JULY, 1906. 11

16867—Continued.

"A tree 100 to 150 feet high with diameter 4 to 5 feet; native of tlie tropical coast

regiona of New South Wales and (Queensland. Valuable timber tree, esi)ecially for

posts and underground situations; also for piles, as the resinous matter contnined xn

the wood makes it resistant to damp, the attacks of white ants, and the Teredo.

Entirely unprotected piles exposed to the waves for twelve years were found abso-

lutely free from decay and the attacks of the Teredo. The wood is also ditlicult and
slow to l)urn, a useful property in building lumber. An oleo-resin, in degree and
character something between "Venice turpentine and Canada balsam, contained in

the wood is best collected by felling the tree, when it exudes between the bark and
sapwood in small drops, which mav be scraped off and the resin collected in a pure

state." (./. Jf. Maiden.)

16868. Cekopegia fusca.

From Grand Canary, Canary Islands. Presented by Mr. Alaricus Delmard.

Received December 21, 1905.

16869. Cyxara scolymus. Artichoke.

From Paris. France. Received through Vilmorin-Andrieux & Co., December 29,

1905.

Seed of the Globe or Paris artichoke.

16870. DiosPYROS sp. Sapote negro.

From Uruapan, Michoai-an, Mexico. Presented by Mr. C. G. Pringle. Received

December 22. 1905.

16871. Persea gratissima.

From Miami, Fla. Presented by Mr. S. B. Bliss.

Trapp.

Avocado.
Received December 18, 1905.

16872. Citrus trifoliata X aurantium. Citrange.

From the Plant Breeding Laboratory. Received December 22, 1905.

Trees of the Morton citrange, a hvbrid between the trifoliate and the sweet orange,

developed by Dr. H. J. Webber. "(P. B. L. No. 771.)

16873 to 16899.
From Brunswick, Germany. Presented by the Ducal Botanic Gardens.

Received December 21, 1905.

A collection of seeds, mostly grass and leguminous forage plants, as follows:

16873. Medicago apiculata. 16887.

16874. Medicago echinus. 16888.

16875. Medicago murex. 16889.

16876. IMedicago orbicularis. 16890.

16877. IMedicago scutellata. 16891.

16878. Medicago terebellum. 16892.

16879. Medicago tribuloides. 16893.

16880. Onobrychis christa-galli. 16894.

16881. Onobrychis caput-galli. 16895.

16882. Lathyrus ochrus. 16896.

16883. PisuM elatius. 16897.

16884. PisuM arvense, 16898.

16885. PisuM SATIVUM. 16899.

16886. SCORPIURUS SULCATA.
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SCORPIURUS MURICATA.

SCORPIURUS VERMICULATA.

SCORPIURUS SUBVILLOSA.

Erodium GRUINUM.

Erodium malachoides.

avena brevis.

avena sativa diffusa.

AvENA SATIVA DIFFUSA.

Agropyron PUNGENS.

Bromus brachystachys.

Bromus sterilis.

HORDEUM AEGICERAS.

HORDEUM ZEOCRITON.
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16900. Cephalaria tatarica.

From Stockholm, Sweden. Presented by the Albano Botanic Gardens.
Received December 21, 1905.

16901 to 16908.

From Saharanpur, India. Presented by Prof. H. M. Leake, economic botanist,
Government Botanic Gardens. Received December 21, 1905.

Grass seeds, as follows:

16901. Syntherisma sanguinalis. Fing-er grass.

16902. Panicum TRYPHERON. Guinea gTass.

16903. Paspalum dilatatu.m. Larg-e water grass.

16904. Chaetochloa glauca. Yellow foxtail.

16905. EucHLAENA MEXicANA. Teosinte.

16906. Eleusine aegyptiaca.

16907. Andropogon pertusus.

16908. Andropogon halepensis. Johnson grass.

16909 to 16927.

From near Peking, China. Received through Mr. Frank X. Meyer, December
26, 1905.

Cuttings of various fruit trees, grapevines, and ornamentals, as follows:

16909. ULMUssp. Elm.

From Nankou. " (No. 31. ) A broad-leaved elm suitable for small gardens
and i^arks." {Meyer.)

16910. DiosPYROs kaki.
'

Persimmon.

From Ming Tombs Valley. "(No. 97.) A small, seedless persimmon, with
bright, orange-red fruits attaining 2 inches in diameter; later in ripening than
the large ones (S. I'. I. No. 16912) and not so good. The trees, however, grow
to a larger size, and with their leaves dropped off and loaded with orange-
colored fruits are very ornamental. Before falling the leaves also assume
beautiful colors.

'

' ( Meyer. ) /

16911. Pyrus sinensis. Pear.

From Tcha-ching. "(No. 120.) A fine, white pear with melting flesh; is

one of China's finest pears. Comes in late, but, being a poor keeper, disap-
pears very early from the markets." {Meyer.) (Same as S. P. I. No. 16916.)

16912. DiosPYRos KAKI. Persimmon.

From Ming Tombs Valley. "(No. 104. ) A most valuable fruit. The bright,
orange-colored fruits attain a diameter of 4i inches and are perfectly seedless.

Bears shipping extremely well if picked when not quite ripe. Can be kept
frozen hard if picked too ripe, and if care is taken can be shipped long distances.

Finallv, their taste is delicious and they would be highly esteemed in America
as a table fruit." {Meyer.) (See also S. P. I. No. 16921.

)

16913. DiosPYROs KAKI. Persiramon.

From Ming Tombs. "(No. 33.) A larger variety of seedless persimmon
than is generally seen, but the fact that they grew on a young tree may acctount
for this. It ripens, however, a fortnight later than those sent in under Nos.
16912 and 16921; otherwise the same description applies to it." {Meyer.)

16914. Catalpa bungei. Catalpa.

From Peking. "(No. 13.) The real Catalpa bimgei. A fine tree, said to

be covered in spring with pink-white flowers; a favorite tree in old temple
yards. This one comes from the Yellow Temple, a short distance north of

Peking." {Meyer.)
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16909 to 16927—Continuod.
16915. PoPtiLUSSp. Poplar.

From Hwai-jou. "(No. 15.) This poplar seems to be a favorite tree for

temple vards; it grows to a very large size, has a straight trunk with branches

trimmed high from the ground'and with large, dark green leaves. It will be

much appreciated as an avenue or park tree." {Meyer.)

16916. Pyrus sinensis. Pear.

From Tcha-ching. (No. 109.) For description see No. 16911.

16917. PRUNrs .\RMENiAC.\. Apricot.

Vnnn 8han-hai-kwan. "(Nos. 28 and 29.) A wild apricot with small fruits;

apparently grows wild in a few cafions." {Meyer.

)

16918. PRUNUSsp. Cherry.

From Tang-shan. "(No. 93. ) Apparently a cherry which grows in bush-

like form, much resembling a red currant bush. According to the Chine.«e,

the fruits are small but sweet, ripening in early June." {Meyer.) ,

16919. Amyodaus persica. Peach.

From Shan-hai-kwan. "(No. 32.) A wild peach found near an old

monastery, but occurring in many different places—probably escaped from

cultivation." (Meyer.

)

16920. Moris ai.ba. Mulberry.

From Ming Tombs. "
( No. 92. ) A form with very, deeply cut leaves, which

appear to be decidedly different from the common type." {Meyer.)

16921. DiosPYROS KAKi. Persimmon.

From Ming Tombs Vallev. "(Nos. 104 and 105.) These trees are grafted

upon Avild stock and are planted 20 to 30 feet apart. Being slow growers,

peaches are planted between the young trees and after,vards taken out when
the persimmons need the space.' They seem to love a somewhat sheltered

position in the foothills of the mountains in a soil made of decomposed rock."

Ufeyrr.
)

16922. Fraxinus sp. -^sh.

From Shan-hai-kwan. "(No. 11.) A decidedly ornamental shade tree;

grows in dry situations." {Meyer.)

16923. !\IoRi;s alba. Mulberry.

From Ming Tombs. "(No. 91.) Another form with deeply laciniated

leaves." {Meyer.)

16924. Pyrus sinensis. Pear.

From Tcha-ching. "(No. 119.) An attractive, medium-sized white pear

with a long stem and nonmelting flesh; much relished by the Chinese."

(
Meyer. )

16925. PoPULUSSp. Poplar.

From Kaulitang. "(No. 38.) This poplar thrives in sandy soil and is

planted largely on sandy wastes where no other tree would flourish. The

Chinese use the wood in building houses, coffins, etc. A rather ornamental

tree with silvery bark .

" (Meyer.

)

16926. PoPULUs sp. Poplar.

From Chang-li. "(No. 30.) A very large poplar with a straight, smooth

trunk; well fitted for park or avenue planting." {Meyer.)

16927. ViTissp. Grape.

From Hsuen-hwa-fu. '
' ( Nos. 102, 106, and 107. ) A fine white grape, berries

very long and in heavy bunches; commands high prices and is really a fine

table grape; can be kept in paper-lined baskets in a cool place until Chinese

New Year (early February )
. " ( 3feyer. )
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16928. ViciA sp.

From Thomas, Oreg. Presented by Mr. S. W. Gaines.

Vetch.

Received December, 1905.

16929 and 16930. Quercus spp. Truffle oaks.

From Paris, France. Received through Vilmorin-Andrieux & Co., December
30, 1905.

16929. QuERcrs ilex.

16930. Quercus pubescens.

Trees introduced for truffle culture.

Holly oak.

16931 to 16939.

From St. Louis, Mo. Received through the Missouri Botanical Gardens, Janu-

ary 2, 1906.

A collection of roots, as follows:

16931. Maranta kegeljani.

16932. Calatrea princeps.

16933. Calathea crotalifera.

16934. Calathea sp.

16935. Calathea ornata sanderi-
ana.

16936. Calathea oppenheimiana.

16937. Calathea vittata.

16938. Colocasia neo-(;uineensis.

16939. Maraxta leuponeura ker-
choviana.

16940 to 16944.

From Chico, Cal. Grown at the Plant Introduction Garden in 1905. Received

December 22, 1905.

Seeds, as follows:

16940. Arachis iiypogaea.

GroM-n from No. 4253.

16941. Arachis hypogaea.

Grown from No. 9406.

16942. VOANDZEIA subterranea.

Grown from No. 10450.

16943. Arachis hypogaea.

Grown from No. 10622.

16944. Arachis hypogaea.

Grown from No. 11140.

16945 to 16948.

From Victoria, Kameruu, Africa.
• Fla., January 3, 1906.

16945. Amomum melegueta.

Peanut.

Peanut.

Woandzu.

Peanut.

Peanut.

Received through Mr. H. Nehrling, Gotha,

Paradise seed.

'

' Native of tropical \v estern A frica. This plant belongs to the ginger family.

From a long, scaly rootstock there are produced leafy branches and short, leaf-

less, flower-bearing branches bearing a single white-purple flower. The fruit

is red, large, fleshy, and pear-shaped, containing a large number of brown
seeds called paradise seed or Guinea grains. Used only in veterinary medicine
and in adulterating liquors and pepper." ( Wheeler.)

16946. Xanthosoma sp. Yautia.

''Xanlhosoma violaceum; cultivated." {Nehrling.)
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16945 to 16948 Continued.

16947. Xanthosoma sp. Yautia.

"With light green petioles; cultivated." (Xehrling.)

16948. Xanthosoma sp. Yautia,

"Oducasia oiitiquornin; cultivated." {Nehrling.)

16949 to 16979.

From Paris, France. Received through Vilmorin-Andrieux & Co., December 29,
1905.

A collection of seeds, as follows:

16949. Arrhenatherum elatius.

16950. Trisictim pratense.

16951. AvENA PUHESCEX.S.

16952. AnTHRISCUS SYLVESTRIS.

16953. Brachypodiu.m pinnatum.

16954. Brachypodium sylvaticum.

16955. Bromis inerims.

16956. Coronh^la vakia.

16957. Cytisus proliferus albus.

16958. DaCTYLIS GLOMERATA.

16959.. Festuca dumbttorum.

16960. Festuca elatior.

16961. Festuca iieterophylla.

16962. Festuca ovixa.

16963. Festuca pratensis.

16964. Festuca rubra.

16965. Festuca tenuifolia.

16966. HoLCUs mollis.

16967. Melica ciliata.

16968. Melica coerulea.

16969. Melilotus alba.

16970. Paspalum stoloniferum.

16971. Phalaris arundinacea.

16972. Phleum pratense.

16973. Poa compressa.

16974. Poa fertilis.

16975. Poa sudetica.

16976. Stipa tenacissima.

16977. Trifolium incarnatum.

16978. Trifolium incarnatum.

Late.

16979. Trifolium incarnatum.

Extra late; white flowering.

3517—No. 106—07 2

Tall oat-grass.

"Dovnxy oat-grass.

Smooth brome-grass.

Cro'wn vetch.

Broom.

Orchard grass.

Tall fescue.

Various-leafed fescue.

Sheep's-fescue.

Meadow fescue.

Red fescue.

Slender-leafed fescue.

Creeping soft-grass.

White melilot.

Reed canary grass.

Timothy.

Canadian bluegrass.

Esparto grass.

Crimson clover.

Crimson clover.

Crimson clover.
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16980 to 16984. Oryza sativa.

From Sivaganga, Madura district, South India.

Minor, January 4, 1906.

16980.

Rice.

Received through Mr. A. P.

.heragasamha. "(No. 1.) An elegant, very small-sized rice of exceptional
whiteness when properly cleaned. It requires an old, well-cultivated i^oil and
will then yield, say, 3,000 pounds per acre or more according to manure applied.
The straw is finer and less tough than that of the commoner kinds of paddy
and hence is especially valuable as fodder. In good soil itia a42 to 5 months'
crop.

'

' ( Minor.

)

16981.

Varikarudan. (No. 2.)

16982.

MUagi. "(No. 3.) Nos. 2 and 3 give fine white rice, preferred to all others

by the higher classes in this part of India. The flavor is supposed to be excep-
tionally good. Both are hardy and require no exceptional treatment. In an
average soil they yield 3,000 pounds per acre and in a well-manured soil up
to 5,000 pounds per acre. The straw is good fodder for cattle. The duration
of crop is ordinarily 4j to bh months." {Minor.)

16983.

Vellakattai, or Sirumanian. (No. 4.)

16984.

Erangal, or Naryan. "(No. 5. ) Nos. 4 and 5 yield a large white rice which
is considered particularly nourishing by the lower classes; very hardy, vigor-

ous grower, even in a comparatively poor soil. An ordinary outturn, with little

or no manure, is 2,500 pounds per acre, which may be nearly doubled by
manuring. The straw is coarser than that olitained from Nos. 2 and 3. The
crop matures in 3j to 4 months, according to soil and other conditions."
{Minor.)

16985 to 17034.

From Erfurt, Germany. Received through

Seeds of forage crops, as follows

:

16985. Astragalus falcatus.

16986. avena flavescens.

16987. Bromus pratensis.

16988. Dactylis glomerata.

16989. Festuca arundinacea.

16990. Festuca duriuscula.

16991. Festuca el.\tior.

16992. Festuca heterophylla.

16993. Festuca ovina.

16994. Festuca pratensis.

16995. Festuca rubra.

16996. Festuca tenuifolia.

16997. luzula albida.

16998. Lathyrus hirsutus.

16999. Melilotus coerulea.

17000. Melilotus altxssima.
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Haage & Schmidt, December 28, 1905.

17001. Melilotus officinalis.

17002. Melilotus parviflora.

17003. Melilotus segetalis.

17004. Melilotus sulcata.

17005. Phalaris arundinacea.

17006. PiSUM JOMARDI.

17007. Plantago psyllium.

17008. Spartium scoparium.

17009. ViCIA AGRIGENTINA.

17010. ViCIA AMBIGUA.

17011. ViciA biennis.

17012. ViCIA CALCARATA.

17013. ViciA cassubica.

17014. ViciA cordata.

17015. Vicia cornigera.

17016. Vicia cuspipata.
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16985 to 17034—Continued.
17017. ViCIA DISPERMA.

17018. ViCIA KERRCGINEA.

17019. ViCIA CERARDI.

17020. ViCIA CJLOBOSA.

17021. ViCIA GRANDIFLORA.

17022. VlCIA HYHRIDA.

17023. ViCIA LUTEA.

17024. ViCIA MACROCAKPA.

17025. ViCIA MULTIFLURA.

17026. VlCIA OXOBRYCHIOIDES.

17027. VlCIA PANNONICA.

17028. ViCIA PEREGRINA.

17029. VlCIA I'lCTA.

17030. VlCIA I'SEUDO-CRACCA.

17031. VlCIA SYLVATICA.

17032. ViciA SPURIA.

17033. VlClA STRIATA.

17034. VlCIA TRICOLOR.

17035 to 17050.

From Sydney, New South VVales. Presented by Prof. J. II. INIaiden, director
of Botanic Gardens. Received January 2, 190(5.

Panicum prolutum.

Paspalum brevifolium.

Pennisetum compres-

8UM.

pollinia fulva.

Chaetochloa AUREA.

Sporobolus lindleyi.

Stipa elegantissima.

Stipa tuckeri.

17035.
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17055 to 17058.

From Buitenzorg, Java. Presented by Doctor Treub, director of the Depart-

ment of Agriculture. Received January 5, 1906.

17055. Arachis hypogaea. Peanut.
^^ Katjang holle."

17056. Arachis hypogaea. Peanut.
" Kafjang banah waspada."

17057. Arachis hypogaea. • Peanut.
'

' Katjang amerika. '

'

17058. Voandzeia subterranea. Woandzu.
'

' Katjang bogor.
'

'

17059. Festuca pratensis. Meadow fescue.

From Marysville, Kans. Received through Mr. Frank W. Oakley, January 5,

1906.

17060 and 17061.

From Honolulu, Hawaii. Received through Dr. J. N. Rose, of the United
States National Museum,Washington, D. C., December 29, 1905.

Seeds, as follows:

17060. Oreodoxa regia. Royal palm.

(No. 05/876.)

17061. Aristolochia sp.

(No. 05/875.)

17062. Solanum melongena. Eggplant.

From Trebizond, Turkey. Presented by Mr. Vital Ojalvo, vice-consul, tlirough

Mr. Frank Benton. Received January 6, 1906.

Seed of a violet-colored variety.

17063 to 17066.

From Moscow, Russia. Presented by Prof. William R.Williams, of the Moscow
Agricultural Institute. Received January 8, 1906.

17063. Alopecurus ruthenicus. 17065. Bromus racemosus.

17064. Bromus mollis. 17066. Bromus sylvaticus.

17067 and 17068.

From Paris, France. Received through Vilmorin-Andrieux & Co., January 9,

1906.

17067. Melilotus coERULEA. Blue sweet clover.

17068. CORONILLA SCOKPIOIDES.

17069 and 17070.

From Dreshertown, Pa. Received through Thomas Meehan & Sons, January 9,

1906.

Stocks upon which to graft imported cuttings, as follows:

17069. Malus malus. Apple

17070. Pyrus COMMUNIS. Pear.
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17071. Panicxim laevifolium.

From Pretoria, TraiiHvaal, South Africa. Presented by Prof. J. Burtt Davy,

agrostolofrist and botanist of the Department of Agriculture. Received Jan-

uary 9, 19()«.

17072 to 17075. Eleusixe coracana.

From P.ombay Presidency, India. Received through Mr.,F. Fletcher, Deputy

Director of Agriculture, January 9, 1906.

17072. " Mukti Nagli.

'

'
( Close heads.

)

17073. " Zipri Nagli." (Open heads.)

17074. " Xagli." (Red.)

17075. "Nagli." (White.)

From Lonawla.

17076 to 17092.

From Paris, France. Received through

1906.

Seeds of forage crops, as follows:

17076. Anthyllis vulneraria.

17077. Astragalus FALCATUS.

17078. Brassica oleracea.

17079. Br.\ssica oleracea.

17080. CyTISUS SCOPARIUS.

17081. Festuca dumetorum.

17082. Festica heterophylla.

17083. Festuca ovina.

17084. Festica RUBRA.

17085. Festuca tenuifolia.

17086. Lotus villosus.

17087. ]\1edicago media.

17088. poa fertilis.

17089. PoA nemohalis.

17090. Pi>A sempervirens.

17091. PoA thivialis.

17092. Ulex europaeus.

Vilmorin-Andrieux & Co., January 9,

Kidney vetch..

Milk vetch.

Improved branching borecole.

Thousand-headed kale.

Common broom.

Various-leafed fescue.

Sheep's-fescue.

Red fescue.

Slender-leaved fescue.

Greater bird's-foot trefoil.

Sand lucern.

Wood meadow grass.

Roug'h-stalked meadow grass.

Furze, gorse, or whin.

17093. Chrtsophyllum cainito. Star-apple.

From Washington, D. C. Plants grown in the Department greenhouse from

seed obtained in 1904 by Mr. G. N. Collins in Jamaica, British West Indies;

numbered January 10, 1906.

Fruit from which seeds were obtained was large and light colored.

17094 and 17095. Eragrostis abyssinica. TefF.

From Abyssinia. Received through His Excellency S. A. Ras Makomen, Jan-

uary 12, 1906.

17094. Pearl white seed. 17095. Brown seed mixed with white.

"Teff is the staple food of the Abyssinians. Considering the general phy-

sique of the nation and that teff is practically the sole means of nourishment,

as the poorer classes seldom taste meat, the cereal is undoubtedly rich in nitrog-
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17094 and 17095—Continued.
enous matter. It possesses, too, a sufficient quantity of starchy matter to con-

stitute a fairly hygienic diet. Teff is utilized as follows: Ground into flour;

made into a semiliquid or thin pante consistency by adding water, and placed

in earthen jars. The leaves of the 'Geaho' (gesho) plant, which yield a fer-

ment, are added. When fermentation is complete the sirupy mixture is slowly

poured on the surface of well-heated, circular, fiat baking pans. After a cer-

tain amount of manipulation and turning over, a semiaerated, flat, round cake

is the result. This keeps for months without deterioration, is broken into

fragments and dried in the sun. The dried bread is used as their chief supply

when at war or on expeditions. Teff undoubtedly possesses highly nutritious

qualities and is decidedly hiore digestible than wheat. It could therefore be

exploited as an invalid food. Teff is not known to possess distinct drought-

resisting properties.
'

'
(
Extract from letter from the British consul at Adis Ababa,

Abyssinia.)

17096. Phaseolus radiatus. Mung bean.

From Augusta, Ga. Received through the N. L. Willet Seed Company, January

12, 1906.

Newman.

17097 to 17100.

From Channing, Tex. Received through Mr. A. H. Leidigh, January 12, 1906.

17097. Triticum durum. Macaroni wheat.

Galgalos. Grown from No. 9872.

17098. Triticum DicoccuM. Black emmer.

Grown from No. 11650.

17099. Panicum miliaceum. Broom-corn millet.

Black Voronezh. Grown from No. 9425.

17100. HoRDEUM vuLGARE. Barley.

Tennessee Winter. Grown from No. 11193.

17101 to 17103.

From Sibpur, Calcutta, India. Received through Mr. A. Gage, acting superin-

tendent. Royal Botanic Gardens, January 13, 1906.

A collection of tubers, as follows

:

17101. Amorphophallus CAMPANULATUS. Stanley's washtub.

The members of this genus of aroids are natives of India and other parts of

' tropical Asia, where they are cultivated for the starch which is so abundant in

the rootstock. Atnorphopliallus campanulatus has a tuber weighing 8 to 10

pounds, shaped like a flat cheese; spathe nearly 2 feet broad and 15 inches

high, with a horizontal, spreading, fluted border, red-purple on the border,

then grayish white spotted and purple in the center. Doctor White says of

it that when in flower the fetor it exhales is most overpowering, and so per-

fectly resembles that of carrion as to induce flies to cover the club of the spadix

with their eggs.

17102. COLOCASIA ANTIQUORUM ESCULENTA (?)

(Labeled "Alocasia antiquorum."

)

17103. Alocasia indica. Alocasia.

"These roots are cultivated to some extent throughout India, but do not

occupy so important a place in the domestic economy there as do the taros in

Polynesia or the yautias in tropical America." {Barrett.
)
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17104. riiALAUis CANAKiENSis. Canary grass.

From Malta. Received through ^Ir. J. Borg, of the St. Antonio (iardens, Jan-

uary 15, 1905.

Malta canary seed. "Requires the same culture aa the late varieties of \vheat.

Very productive and remunerative, although not much grown in Malta. The grain

is slightlv larger in size than the best Sicilian canary seed; the plant is also stouter."

{Borg.)'

17105. OiNNA.MOMUM CAMPHORA. Camphor.

From Paris, France. Received through Vilmorin-Andrieux -k Co., January 15,

1906.

This plant is the source of camphor, the gum being obtained f»-om the extracted

juice. The tree is difficult to transplant and is best propagated by seeds, sown as

soon as ripe in a shaded bed, the seedlings being transplanted when very small into

pots and kept thus until ready to plant out permanently. The soil best suited to

camphor is a sandy loam.

17106 to 17130. Amygdalus communis. Almond.

From (iirgenti, Italy. Received through Hon. Francis Ciotta, United States

consular agent, January 15, 1906.

Almond cuttings, as follows:

17106.

Comutella. This is a plant requiring special care, but is highly valued for

its sweet and agreeable flavor. The tree will attain a vigorous and strong

growth; can be cultivated in all climates.

17107.

Cavaliera. . In this the vegetation is especially vigorous, resists frost, yields

well, and the fruit is extremely tender, being much sought after as a table fruit.

17108.

Carcia. In this the vegetation is extremely strong, resists the rigors of

winter, produces richly, and is incomparable for roasting and for making the

finest torroni, the tower-like almond cakes made of almonds and honey.

17109.

Bianca. The tree is of medium development, wood not very solid, yields

well, fruit extremely sweet and highly valued for table use.

17110.

Selvaggia. This tree has great resistance, grows in a very luxuriant manner
and regular form; bears a tender fruit used by preference for the ordinary

torroni, almond cakes of the common quality.

17111.

Carina. This tree is of medium development ana is very resistant to frost

and inclement weather. It produces abundant small, tender fruit which is

excellent for pastry and for the almond paste.

17112.

Regaliana. This tree is of medium size and of ordinary resistance; produces

abundantly a fruit valuable for the table, exquisitely sweet and sought for in

all the markets for its excellent qualities.

17113.

Inglese. This takes its name from the extensive use to which it is put in the

manufacture of special pastes in England. It is very delicate and tender,

superior for the table and excellent also for making sweetmeats.
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17106 to 17130—Continued.
17114.

Tramontana. Its resistance to frost, which is strong in this almond tree,

enables it to grow vigorously in the tramontane regions without injury from
exposure to those northern winds. The fruit is sweet and sought after for

confectionery.

17115.
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17138 to 17140.

From Manila, V. 1. Received through Mr. W. .'>. Lymi, liortifulturist, lUircaii

of Agriculture, January 1(5, 1906.

17138. T.iiirM I'ldLippiNENSE. Benguet lily.

" Its gra,«sy foliage is etrikhig and grai-efnl. It forces licre athiiirably, and
I think should be a good sul)je(t for a forcing Itiilh in cultivation." (Li/(»i.

)

17139. SxERcrLi.v foetida.
^^JiobiKj." A tall, handsome, smooth tree with whirled horizontal branches,

large compound leaves, ami large, dull red flowers appearing with the leaves
in spreading j)anicles. The fruit consists of five large follirles, containing 10

to 15 smooth, black seeds the size of lilberts, which are masted and eaten
like chestnuts^ Native throughout the tropics of the Old World.

17140. AcTixoRiivTis c.\L.\j*PARi.\. Palm.

"One of the most attractive palms of the Areceae group that 1 have cvtr
seen. I think it would prove a useful subject for house decorations, as «iui

native gardeners grow it to a large size (8 to 10 feet) in flat, shallow, l'_'-inch

pans." {Lijun.)

17141. Gakcinia morella. GS-amboge.

From Kingston, Jamaica, British West Indies. Received through Dr. W. Faw-
cett, director of Hope Gardens, January IS, 1906.

Seeds obtained for the purpose of propagating seedling stocks upon which to graft

the mangosteen.

17142 and 17143. Passiflora spp.

From Washington, D. C. Plants grown on the grounds of the Department of
Agriculture, and numbered for convenience in recording distribution on Janu-
ary 18, 1906.

17142. Passiflora racemosa. Passion flower.

17143. Passiflora quadrangularis variegata. Granadilla.

17144. Oryza sativa. Rice.

From North Galveston, Tex. Received through Dr. S. A. Knapp, Januarv l.'i,

1906.

Egyptian. "The Egyptian rice is locally known in Louisiana as Bull rice and has
been grown there for a great many years. It has a large l)erry of the Japanese type

—

that is, thick and short kernel—somewhat larger than the Kiushi rice, dark colored
and nnich softer when it first ripens, so that it answers excellently for the purpose
of stock food. It also has more protein than the ordinary rice. The characteristics
of its grow th are that it requires very little water, has a strong stalk, abundant leaf,

is a heavy producer, and will generally make a crop even though the other rices fail.

For these reasons it is grown in Louisiana as a stock food." {Knapjp.

)

17145. Diospyros virgtniana. Persimmon.
From Augusta, Ga. Received through the P. J. Berckmans Company, Janu-
ary 19, 1906.

Seedling stocks for use in grafting imported scions.

17146. Garcinia mangostana. Mangosteen.
From Buitenzorg, Java. Received through Dr. M. Treub, director of the Botan-

ical Gardens, January 19, 1906.
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17147. HoRDEUM DisTicHUM NUTANS. Barley.

From Fort Atkinson, Wis. Received through Mr. W. D. Hoard, January 17,

1906.

Hanna.

17148. AVENA SATIVA. Oat.

From Brandon, Wis. Received through Mr. David Jones, January 20, 1906.

Kherson.

17149. Xanthosoma sp. Yautia.

From Linares, Nueva Leon, Mexico. Presented by Dr. F. Franceschi, Santa

Barbara, Cal. Received January 22, 1906.

Linares.

17150. Rehmannia angulata.

From Narberth, Pa. Received through Mr. William Tricker, January 19, 1906.

"Introduced by James Veitch & Son, London, England. A native of central China;

has proved hardy on the Cotswold Hills, England, 750 feet above sea level, without
protection; and with moderate protection withstood the severe winter of 1904-5 in

Massachusetts. Awarded certificate of merit at Royal Horticultural Society in 1903.

Seedlings raised in the spring of 1905, which were planted out under similar condi-

tions with other herbaceous plants, made rapid progress and some commenced to

flower in July and were still in flower October 19. Others probably will not flower

until 1906, exhibiting more the character of biennials. The plants are vigorous,

leaves radical laciniate, of a deep green color and 12 to 15 inches long. Some plants

sent up one spike from the main crown, while others sent up several spikes but

weaker. Main spikes have produced lateral growths with flowers. Several spikes

were 4 feet tall. Flowers like Bignonia grandifora (except in color) are produced
at the axils of the leaves. Size, 3 inches in diameter, color, rose-purple with a

. rich yellow throat spotted with purple. The individual flower resembles Tncarvillcd

delavayi. Plants thrive in ordinary garden soil; should have full sunshine and
ample'space between plants—about 2 feet. Flowers are good for cutting, remaining
several days in good condition." ( Tricker.)

17151. Citrus aurantium. Orange.

From Siang-tan, Hunan Province, China. Received from Mr. S. A. McCalla,

through Prof. H. A. Morgan, director of the Agricultural Experiment Station,

Knoxville, Tenn., January 17, 1906.

Orange seeds said by Doctor Webber to be of a tangerine type.

" The oranges grown hereabouts are of both the loose-skinned and the tight-skinned

varieties. None of them are especially good. The town of Li-ling, which has a
latitude of 27° 42' N., is the northern limit of the tight-skinned oranges, but the

loose-skinned variety grows as far north as Chang-sha, which is probably about 400

feet above sea level. Nearly every winter there are one or two big snows. I have
seen two in the last five years about 9 inches deep; also, from time to time there are

freezes, but the orange trees never seem to suffer." {McCalla.)

17152 to 17162.

From Chi-li Province, China. Received through Mr. Frank N. Meyer, December,
1905.

Cuttings of fruits and vines, as follows:

17152. Prunus ARMENiACA. Apricot.

From Tchu-chung. "(No. 118.) This is one of the finest white apricots

that grows in China, as I have been told by the natives. They describe the
fruit as being very large and white skinned, with a few red spots." {Meyer.)
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17152 to 17162—Continued.
17153. Prcnus armeniaca. Apricot.

From Tcha-ching. "(No. 113.) Tlie kernels of this apricot are sold as

almonds; they are small but taste fine. The trees grow very bushy and are

grafted upon wild stock." (Meyer.)

17154. Prints armeniaca. Apricot.

From Ttha-chinur. "(No. 112.) A large, red apricot described ]>y the

natives as Iteiiig very good." [Meyer.)

17155. ViTis viNiFERA. Grape.

From Chang-ii. "
( No. 114. ) This is a very fine white grape belonging to

the .V?6.sc'/< group. In Nortli China it commands more than three times as

much money as is paid for the puri)le grape." [Meyer.)

17156. ViTis VINIFERA. Grape.

From Hsuen-hwa-fu. "(No. 101.) A splendid green-white grape, con-

sidered as the best grape here in China. The berry is very long and the

bunches are rather large. The taste is fresh sweet, without being too sweet.

An e.Kcellent table grape. It is apparently a kind of Muscat grape, not being

free skinned and having the same general appearance." [Meyer.

)

17157. ViTis sp. Grape.

From Chang-li. "(No. 115.) A dark purple grape; a very heavy bearer.

The taste is a trifle watery, but otherwise it is all right. Is a very late grape,

the last which appears here on the markets. Free skin; ijroduces very large

bunches. '

' [Meyer.
)

It 15 8. Vrns sp. Grape.

From Ilsuen-hwa-fu. " (No. 103. ) A small purple grape from this region,

where it gets intensely cold; the vines are buried (jver winter." [Meyer.)

17159. ViTis sp. Grape.

From Hwai-jou. "(No. 95.) A purple grai)e, said to be early and of good
quality." [Meyer.)

17160. ViTis sp. Grape.

From Hwai-jou. "(No. 94.) A white grape growing near Hwai-jou. I

-was not able to see any fruit, but am told that it is an early, sweet grape."

(
Meyer.

)

17161. ViTissp. Grape.

From Chang-li. "(No. 116.) A light purple colored grape; heavy bearer;

large bunches; free skin. Tastes somewhat watery. Might do fine as a wine

producer. Is well esteemed hereon account of coming the last in season."

(
Meyer.

)

17162. ( Undetermined.

)

From Hwai-jou "(No. 110. ) Cuttings of a vine used around here for .tying

grapes to the trellises. Looks like Aristolochia. Is not produced here, but

comes from farther south. It is very tenacious material, admirably fit for the

the purpose." [Meyer.)

17163 to 17166.

From Queretaro, Mexico. Received through Senor Carlos J. Urquiza, January

20, 1906.

Alfalfa.

Broad bean.

Lentil.

17163.
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17167 to 17181.

From Chi-li Province, China. Received through Mr. Frank N. Meyer, January
24, 1906.

A collection of cuttings, as follows:

17167. Amygdalus persica. Peach.

From Tung-chow. "(No. 35. ) A large, white peach, considered a fine fruit

by the Chinese. Nonmelting flesh. The tree is a very thrifty grower."

(
Meyer.

)

17168. Celtis sp. Hackberry.

From Shan-hai-kwan. "(No. 3.) An oramental shade tree, growing in

dry, rocky situations; if not too heavily attacked by gall insects is decidedly
ornamental. '

' ( Meyer.

)

17169. CoRYLUs sp. Hazelnut.

From Shan-hai-kwan. " (No. 7.) A low shrub found on steep, rocky moun-
tain sides. May do well as undershrub beneath tall trees." {Meyer.)

17170. Crataegus sp. Hawthorn,

From Chang-li. "(No. 10.) A small-leaved Crataegus growing wild in the
mountains around here. It is used as stock for Crataegus pinnatifida.

'

' ( Meyer.)

17171. Crataegus pinnatifida. Hawthorn.

From Chang-li. "(No. 9. ) A very large-fruited variety of which seeds were
sent to Washington under No. 57a. A remarkable ornamental tree. Is a
slow grower, but has large, glossy, dark green leaves, and is loaded in fall with
scarlet fruits. In China itself there is not enough of this fruit to supply the
demand for making j^reserves." {Meyer.)

17172. Diospyros kaki. Persimmon.

From Chang-li. "(No. 4.) A medium sized, seedless persimmon. Seems
to be a variety of Diospyros kaki. Fruit globular, 2 inches in diameter, orange
color. The trees grow 30 to 40 feet high." {Meyer.

)

17173. Diospyros lotus. Persimmon.

From Chang-li. "(No. 50.) A wild persimmon on which the large seedless

varieties are grafted; is itself also an ornamental tree." {Meyer.

)

17174. PopuLus sp. Poplar,

From Shan-hai-kwan. "(No. 14.) A very white barked poplar which is

extremely cheery in winter landscape on account of its shining white bark.

Grows to' a rather large-sized tree, 60 to 80 feet. Well fit for an avenue tree or

to be planted in groups in parks." {Meyer.)

17175. PopuLus sp.
"

Poplar.

From Shan-hai-kwan. "(No. 40. ) A very white barked poplar, growing
close to the seashore near Shan-hai-kwan. Probably the same as No. 14

(S. P. I. No. 17174), but its locality close to the sea made it look different."

(Meyer.)

17176. Pyrus sp. Pear.

From Chang-li. "(No. 36.) A very small pear. The fruits do not grow
larger than a small cherry. Fit perhaps as an ornamental tree." {Meyer.)

17177. Pyrus sp. Pear.

From Shan-hai-kwan. "(No. 37. ) A wild pear growing in a rocky ravine."

( Meyer.

)

17178. Pyrus SINENSIS. Pear.

From Chang-li. "(No. 39.) A large yellow pear, nonmelting flesh. Can
be kept for many months without spoiling. May be of use in crossing with
better kinds." '{Meyer.)
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17167 to 17181 Continued.

17179. 8ALixsp. Willow.

From Shan-hai-kwan. " (No. 49.) A willow which is used to make h^tront;

baskets from. The bark of an older tree becomes i)itch black and looks as snch

rather cnrious.
'

' ( Meyer.

)

17180. (Undetermined.)

From Shan-hai-kwan. " (No. h.) \ plant with long, tierce spines which

might make it suitable for a hedge i)lant; grows to be a goo(i-sized tree.

[Meyer.

)

17181. Xa.nthoxyh'm sp. Prickly ash.

From Shan-hai-kwan. "(No. 12.) Proi)ably not possible to grow from

cuttings. Seeds sent to Washington, D. C., under No. lL'5a." (Meyer.)

17182 to 17234.

From Hichmond, New South Wales. Rec

cipal of the llawkesbury Agricultural College,

Grass seeds, as follows:

17182. .\ndropoiu)N sp.

17183. Andropooon .\kfini.s.

17184. Andropogox sericeus.

17185. astrebla elymoides.

17186. astrebla elymoides.

17187. AsTREBLA PECTIN.\TA.

17188. astkebla pectixata.

17189. astrebla triticoides.

17190. astrebla triticoides.

17191. Chloris acicularis.

17192. Chloris ventricosa.

17193. Chloris truncata.

17194. Chloris truncata.

17195. Chrysopogon gryllus.

17196. Deyeuxia forsteri.

17197. DaNTHONIA CARPHOIDES.

17198. DaNTHONIA CARPHOIDES.

17199. DaNTHONIA nervosa.

17200. DaNTHONIA NERVOSA.

17201. DaNTHONIA penicillata.

17202. DANTHONIA penicillata.

Broad-leaved form.

17203. DaNTHONIA semiannularis.

17204. Danthoxia penicillata var.

A broad-leaved variety.

17205. Danthonia penicillata var.

17206. Danthonia penicillata var.

17207. Danthonia penicillata.

106

eived through ^Ir. H. W. Potts, prin-

January 20, 1906.

Bluesteni.

Coast bluestem.

Hairy bluestem.

Coarse Mitchell grass.

Coarse Mitchell grass.

Mitchell grass.

Mitchell grass.

Mitchell grass.

Mitchell grass.

Star grass.

Windmill grass.

Umbrella grass.

Umbrella grass.

Bent-grass.

Oat-grass.

Oat-grass.

Swamp wallaby.

Sw^amp w^allaby.

Wallaby grass.

Wallaby grass.

Wallaby grass.
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17182 to 17234—Continued.

17208. DaNTHONIA PENICILLATA VILLOSA.

17209. Danthonia penicillata.

17210. Danthonia penicillata.

17211. Danthonia semiannularis.

17212. Diplachne fcsca.

17213. Diplachne fusca

17214. Diplachne PEAcocKii.

17215. Eleusine aegyptiaca.

17216. Eragrostis sp. {Frohahly E. Icptostachya.)

17217. Eragrostis brownei.

17218. Eragrostis leptostachya.

17219. Eragrostis pilosa.

17220. Eriochloa polystachya.

17221. Neurachne mitchelliana.

17222. Panicum arachyrachus.

17223. Panicum decompositum.

17224. Panicum flavidum.

17225. Panicum flavidum.

17226. Panicum leucophaeum.

17227. Panicum proluI'um.

17228. Panicum prolutum

17229. PoA caespitosa.

17230. Pollinia fulva.

17231. Pappophorum commune.

17232. Pappophorum commune.

17233. Chaetochloa aurea.

17234. Diplachne dubia.

17235. Aealia cordata.

Wallaby grass.

Brovrn-flo^vered swamp-grass.

Brown-flowered swamp-grass.

Crowfoot.

Love-grass.

Love-grass.

Weeping- love-g-rass.

Early spring-grass.

Mulga g-rass.

Australian millet.

Vandyke grass.

Vandyke grass.

Cotton g-rass.

Tussock poa.

Sugar grass.

Pappus grass.

Pappus grass.

Yellow foxtail.

Cane-grass.

Udo.
From Yokohama, Japan. Received through the Yokohama Nursery Corapanv,
January 26, 1906.

Kan udo.

17236 to 17244.

From Buitenzorg, Java. Received through Dr. M. Treub, director of the Depart-
ment of Agriculture, January 26, 1906.

17236. Alocasia macrorhiza.

Malay name "Senteh."

17237 to 17244. Colocasia antiquorum. Taro.

17237. Variety 72 (grro. Malay name " Kiempoel ietem.

"

Variety monorhiza atroriridis. Malay name "Talus romah."

Yariety monorhiza scripta. Malay name "Talus soerat."

Variety monorhiza nigra. Malay name "Talus lampoeng
ietem."

nigra. Malay name " Talus lahoen

17238.

17239.

17240.

17241. Variety monorhiza
indoeng. '

'
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17236 to 17244 Continued.

17242. Variety monorhiza bayabon. Malay name "Talus pandan."

17243. Variety monorltiza hatjabon. Malay nanic "Talus ketan."

17244. ywr'wiy monorhiza bayabon. Malay name "Talus kiara."

17245. Ekodiu.m cygnorum. Stork's-bill or crow's-foot.

From Sydney, New South Wales. Presented by the director of the Botanic

(hardens through Mr. Walter S. Campbell, director of Agriculture. Keeeived

January 2-_', 19()(i.

"An annual or biennial herb with procumbent or slightly erect stems extending
from 1 ftiot to A feet or more in length. Thi.s i>lant is widely distributed throughout
the Australian continent, being found in tlie interior of all the c<)lonies, and in some
situations it is moderately i)leutiful. Its free-seeding qualitii-s have rendered it some-

what proof against extermination. During the spring and early summer months
this i)lant affords a rich succulent herbage, which herbivoia of all descriptions are

remarkably fond of. Horses will often leave good herbage to browse upon it. l*as-

toralists speak very highly of this jjlant as affording good herl)age while it is in a

young state. But when it is ripening its seeds it is somewhat dreaded by the sheep
owner on account of the sharp j>ointed seed lolies, which not only attach themselves

firmly to the wool Imt the barbed points often penetrate the skin of the animal.

Notwitlistanding this, however, the plant has much to recommend it as a pasture

herb, for it will grow well on the poorest of soils. Many of the dry sandhills of the

interior would have little vegetation on them during the early sununer months if it

were not for this plant. Under cultivation it produces a great amount of herbage,

and if cut when it shows its flowers it is not only valuable as a green feed, but it

can be made into lapital hay. Taking into consideration its great productiveness,

we think it might be turned into ensilage with good results. E. cygnornin is the only

species of the genus that is endemic in Australia." {Flora Austr., 1:297.)

17246 and 17247. Nicotiana sandekae.

From St. Albans, England. Received from Sander & Sons through J. M. Thor-

burn & Co., New York, N. Y., January 18, 1906.

17246. Nicotiana SANDERAE. 17247. Nicotiana sanderae hyb.

17248 and 17249.

From Salisbury, Rhodesia, South Africa. Presented by Hon. E. Ross Town-
send, Secretary for Agriculture. Received January 29, 1906.

17248. Chloris viKG.\TA. Rliodes-grass.

"Regarded as a very valuable forage plant." {Toivnsend.
)

(See No. 9608.)

17249. Panicum sp. White rapoka.

"The rapoka is a millet which forms the staple article of diet among
Mashona natives, and the grass is considered to be excellent for making hay
or ensilage. This sample is supposed to be a new and better variety recently

introduced from north of the Zambesi." {Townsend.)

17250. PiSTACiA VERA. Pistache.

From Saratoga, Cal. Presented by Rev. A. Fuller. Received January 29, 1906.

Large Red Aleppo.

17251 to 17280. Glycine hispida. Soy bean.

From Arlington Farm, Viiginia.

A collection of soy beans grown on the Arlington Farm in 1905 from seed received

through the Division ot Agrostology.

Black varieties:

17251. Medium early, black. Grown from Agrost. Nos. 1978, 1979, and
2033, combined,
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17251 to 17280—Continued.
Black varieties—Continued.

17252. Flat, medium large, late, black; third crop from Arrest. No. 1293.

17253. ^Medium black; second crop from Agrost. No. 1536.

17254. Medium black, small seeded; first crop from Agrost. No. 1980.

17255. Medium black, medium early; second crop from Agrost. No. 1188.

Brown varieties:

17256. Medium, reddish brown; second crop from Agrost. No. 1542.

17257. Brown Eda Maine, medium early; second crop from Agrost. No. 1185.

17258. 0;/nmur, early; first crop from Agrost. No. 1992 or S. P. I. No. 13502.

17259. Brown, early; first crop from Agrost. No. 2031.

Green varieties:

17260. Green Samarou; medium, medium early; first crop from Agrost.
No. 1972.

17261. Large, medium, green; fourth croj* from Agrost. No. 912 or S. P. I.

No. 13503, first crop from Agrost. Nos. 1764 and 1971, combined.

Greenish-yellow varieties:

17262. Small, early, greenish yellow; third crop from Agrost. No. 1297.

17263. Small, medium late, greenish yellow; second crop from Agrost. No.
1539.

17264. Medium late, greenish yellow; second crop from Agrost. No. 1198.

17265. Medium late, greenish yellow; second crop from Agrost. No. 1200.

17266. Large, medium late, greenish yellow; second crop from Agrost No.
1171 orS. P. L Nor9409.

17267. Late, large, greenish yellow; third crop from Agrost. No. 1298.

Yellow varieties:

17268. Il(j San, medium, early, yellow; first crop from Agrost. Nos. 1973,

1974, 1975, and 1765, combined.

17269. Dwarf, early, yellow; third crop from Agrost. No. 976.

17270. 3Ic(iium yellow, small seed; fourth crop from S. P. I. No. 4912,
third crop from Agrost. No. 1169 or S. P. I. No. 9407, and first

crop from S. P. I. No. 12399.

17271. Medium early, yellow; second crop from Agrost. No. 1194.

17272. Small, medium yellow; second crop from Agrost. No. 1538.

17273. Medium early, yellow; second crop from Agrost. No. 1197.

17274. Small, early, yellow; second crop from Agrost. No. 1199.

17275. Medium yellow, large seed; third crop from Agrost. No. 1170 or
S. P. L No. 9408, first crop from Agrost. No. 1170-2 or S. P. I.

No. 12400, and third crop from Agrost. No. 1296.

17276. Medium early, yellow from Thackara; second and third crops from
Agrost. No. 1299.

17277. Medium early, yellow; third crop from Agrost. No. 1295.

17278. Large, medium late, yellow; first crop from Agrost. No. 2032.

17279. Large, late, yellovy; first crop from Agrost. No. 2034.

17280. Large, late, yellow; first crop from Agrost. Nos. 1976 and 1977,
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17281. Medicago sativa. Alfalfa.

From Deseret, Utah. Received through Mr. Frank Hinckley, January 31, 1906.

Turkestan. Grown from S. P. I. No. 991.

17282. Sechium edule. Chayote.

From New Orleans, La. Presented by Mr. Aristide Hopkins. Received Janu-

ary 31, 1906.

" Fruit of a white variety considered more delicate than the green variety."

{Hopkins.)

17283 to 17326. Piiaseolus spp. Bean.

From Arlington Farm, Virginia.

A collection of beans grown on the Arlington Farm in 1905 from S. P. I. peed.

Phaseoi.cs RADiATi's. Mung" bean,

17283. Very early. Grown from No. 1161.

17284. Very early. Grown from No. 8814.

17285. Very early. Grown from No. 9889.

17286. Larger than No. 17283. Grown from No. 64.30.

Phaseolus sp.

17287.

Phaseolus radiatus. Mung bean.

17288. Larger than No. 17283. Grown from No. 10407.

17289. Medium early, medium size. Grown from No. 13394.

17290. Medium early, medium size. Grown from No. 13397.

17291. Medium early, medium size. Grown from No. 13398.

17292. Early, medium size. Grown from No. 13396.

17293. Medium early, medium large. Grown from No. 10610.

17294. Medium early, medium large. Grown from No. 9786.

17295. Early, medium large. Grown from No. 8540.

17296. Early, large. Grown from No. 8486.

. 17297. Smaller than others. Grown from No. 5071.

17298. Earlier and larger, but otherwise similar to No. 17297. Grown
from No. .5437.

17299. Late, medium size. Grown from No. 10527.

17300. Late, large. Grown from No. 12775.

17301. Late, large. Grown from No. 13395.

17302. Medium late, large. Grown from No. 6562.

17303. Medium late. Grown from No. 6378.

17304. Late, large. Grown from No. 1385.

Phaseolus max. M^^& l^ean.

17305. Medium early, small. Grown from No. 8541.

17306. Medium, poor. Grown from No. 13400.

17307. Medium, poor. Grown from No. 13401.

17308. Trailing. Grown from No. 13402.

17309. Trailing. Grown from No. 13403. .
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Grown from No. 13383.

Grown from No. 13381.

Grown from No. 13382.

Adzuki bean.

17283 to 17326—Continued.
Phaseolus calcaratus.

17310. Late, large. Grown from No. 6564.

17311. Late, medium large. Grown from No. 13380.

17312. Late, medimn large.

17313. Late, medium size.

17314. Late, medium size.

Phaseolus angulakis.

17315. Very early, small. Grown from No. 10523.

17316. Large, similar to No. 17315. Grown from No. 8488.

Phaseolus sp.

17317. Earlier and larger than the average. Grown from No. 13393.

17318. Medium size, medium early. Grown from No. 13392.

Phaseolus angularis. • Adzuki bean.

17319. Medium size, medium early. Grown from No. 13391.

17320. Late, large. Grown from No. 13405.

17321. Late, large. Grown from No. 13386.

17322. Late, large. Grown from No. 13384.

17323. Late, medium large. Grown from No. 6417.

Phaseolus sp.

17324. Earlier than No. 17323, small. Grown from No. 6418.

Phaseolus angularis. Adzuki bean.

17325. Late, medium large. Grown from No. 8487.

Phaseolus radiatus. Mung bean.

17326. Smaller than the average, quite late; not promising. Grown
from No. 3868.

17327 to 17436. Vigna unguiculata. Cowpea.

From Arlington Farm, Virginia. Crop of 1905.

17327. Black and white mottled.

17328. Chinese Red. Grown from Agrost. No. 979-3.

, 17329. Chinese Browneye. Grown from Agrost. No. 980-3.

17330. Chinese Whippoorwill. Grown from Agrost. No. 985-3.

17331. Downs Early Ripener. Grown from Agrost. No. 1090-2.

17332. Grown from S. P. I. No. 8354.

17333. Grown from S. P. L No. 6431.

17334. Grown from Agrost. No. 1204-la-la.

17335. Extra Early Blackeye. Grown from Agrost. No. 1232-3 or S. P. I.

No. 13456.

Early Black. Grown from Agrost. No. 1233-lc-lb.

Early Black. Grown from Agrost. No. 1233-la-la.

California Blackeye. Grown from Agrost. No. 1231-3 or S. P. I.

No. 13457.

Southdown Mottled. Grown from Agrost. No. 1221-3.

Clay. Grown from Agrost. No. 1255-3 or S. P. I. No. 13458.

17336.

17337.

17338.

17339.

17340.
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17327 to 17436—Continued.

17341. Broimeye. Grown from Agrost. No. 1208-3.

17342. Tmjlor. Grown from Agrost. No. 1248-3 or S. P. I. No. 13476.

17343. Early Black. Grown from Agrost. No. 1233-3.

17344. Unknown. Grown from Agrost. No. 1251-3 or S. P. I. No. 13468.

17345. TlYirren'.'! Xeu' Hybrid. Grown from Agrost. No. 12SS-3 or S. P. I.

No. 13471.

17346. Large Blackeye.

13455.

Grown from Agrost. No. 1224-3 or S. P. 1. No.

17347. Grown from Agrost. No. 1204-Id-lb.

17348. Broimeye Crowder. Grown from Agrost. No. 1209-2.

17349. Whippoorwill. -Grown from Agrost. No. 1269-2 or S. P. I. No.
13475.

17350. Red Ripper. Grown from Agrost. No. 1275-3.

17351. Clay. Grown from Agrost. No. 1255-la-la.

17352. Warren's Extra Early. Grown from Agrost. No. 1218-3.

17353. Unknown. Grown from .\grost. No. 1251-la-la.

17354. Old Man. Grown from Agro.^t. No. 1219-3.

17355. Large Blackeye. Grown from Agrost. No. 1224-lc-l.

17356. Unknoimi. Grown from Agrost. No. 1251-la-lb.

17357. Grown from Agrost. No. 1261-lc-lb.

17358. Clay. Grown from .\grost. No. 1255-lc-la.

17359. Lady, broad whitish. Grown from Agrost. No. 1246-lb-l.

17360. Grown from Agrost. No. 1261-la-la.

17361. Red Ripper. Grown from Agrost. No. 1257-3.

17362. Large Blackeye. Grown from Agrost. No. 1224-la-la.

17363. White Crowder X WMppoorwdl. Grown from Agrost. No. 1216-2.

17364. Taylor. Grown from Agrost. No. 1248-la-la.

17365. Red Yellow-Hull. Grown from Agrost. No. 1278-3.

17366. Blackeye (white giant). Grown from Agrost. No. 1210-3.

17367. Iron. Grown from Agrost. No. 1247-3.

17368. Taylqr. Grown from Agrost. No. 1248-lc-lb.

17369. Red Mauve selection. Grown from Agrost. No. 1479-la-l.

17370. Brown Crowder. Grown from Agrost. No. 1490-2.

17371. Small Whippooric'dl Crowder. Grown from Agrost. No. 1490^2.

17372. Wight Black Crowder. Grown from Agrost. No. 1496-2.

17373. Delicious Large Lady. GrowTi from Agrost. No. 1486-2.

17374. Red WhippoorwilL' Grown from Agrost. No. 1596-1.

17375. Jhunga, large white. Grown from Agrost. No. 1620-lG.

17376. Chauli, white. Grown from Agrost. No. 1632-1.

Choli, small red. Grown from Agrost. No. 1636-lG.

Bhadela, red. Grown from Agrost. No. 1629-1.

Bhadela, red. Grown from Agrost. No. 1629-lG.

Barbati, large red. Grown from Agrost. No. 1625-lG.

Choli, small red. Grown from Agrost, No. 1636-1.

17377.

17378.

17379.

17380.

17381.
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17327 to 17436—Continued.

17382. Barbati, large red. Grown from Agrost. No. 1625-1.

17383. Clay, from Melear. Grown from Agrost. No. 17778-1.

17384. Selection from hybrid E^acA; X iron. Grown from Agrost. No. 2638.

17385. Selection from hybrid Black X Iron. Grown from Agrost. No. 2637.

17386. Sixty-Day. Grown from Agrost. No. 2649.

17387. Sixty-Day. Grown from Agrost. No. 2651.

17388. Lady-Finger. Grown from Agrost. No. 2630.

17389. Selection from hybrid Black X Iron. Grown from Agrost. No. 2639.

17390. Grayeye. Grown from Agrost. No. 2631.

17391. Selection from Clay. Grown from Agrost. No. 2634.

17392. PoweWs Early Prolific. Grown from Agrost. No. 2643.

17393. Red Crowder. Grown from Agrost. No. 2642.

17394. Yellow Sugar Crowder. Grown from Agrost. No. 2645.

17395. Selection from Clay. Grown from Agrost. No. 2633.

17396. Selection from Iron. Grown from Agrost. No. 2636.

17397. Selection from Iron. Grown from Agrost. No. 2635.

17398. Browneye Crowder. Grown from Agrost. No. 2641.

17399. Whittle. Grown from Agrost. ^o. 2644.

17400. Selection from second hybrid Brown X Iron. Grown from Agrost.

No. 2640.

17401. Rice, Long Lady. Grown from Agrost. No. 1954-1.

17402. Michigan Favorite. Grown from Agrost. No. 1991-1.

17403. New Era. Grown from Agrost. No. 1936-1.

17404. Brown Coffee. Grown from Agrost. No. 1985-lG.

1 7405 . Pinkish tan selection from Sleekier' s Improved. Grown from Agrost.

No. 1935-c.

17406. Michigan Favorite. Grown from Agrost. No. 1991.

17407. Sleekier' s Improved. Grown from Agrost. No. 1935-lG.

17408. Whij)}Morwill X Lady. Grown from Agrost. No. 2027-1.

17409. Whippoorimll Saddleback. Grown from Agrost. No. 2025-1.

17410. Black X Blackeye. Grown from Agrost. No. 2021-1.

17411. Selection from Neiv Era. Grown from Agrost. No. 2020-1.

17412. Speckled Java. Grown from Agrost. No. 2009-1.

17413. Calico. Grown from Agrost. No. 2005-1.

17414. Coffee. Grown from Agrost. No. 2008-1.

17415. Covch. Grown from Agrost. No. 2013-1.

17416. Red Whippoorwill. Grown from Agrost. No. 2003-1.

17417. Extra Early Blackeye X Black. Cirown from Agrost. No. 2018-1.

17418. Holstein. Grown from Agrost..No. 2014-1.

17419. Little Iron. Grown from Agrost. No. 2006-1.

17420. Black-Eyed Lady. Grown from Agrost. No. 2004-1.

17421. Grown from Agrost. No. 2023-1 from the Arkansas Experiment
Station.

17422. Warren's Extra Early X Sugar Crowder. Grown from Agrost. No.

2022-1.
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17327 to 17436—Continued.

17423. Iron Mountain. Grown from Agrost. No. 2017-1.

17424. Extra Earhj Blackeye X Black. Grown from Agrost. No. 2019-1.

17425. Watson's Hybrid. (Jrown from Agrost. No. 2007-1.

17426. Mowit Olive. Grown from Agrost. No. 2(M 1-1.

17427. Sport. Grown from Agrost. Nt). 2024-1.

17428. Red Oowder. Grown from Agrost. No. 2012-1.

17429. (irown from Agrost. No. 2029-1 from the Arkansas Experiment

Station. '

17430. Iron. Grown from Agro.st. No. 2136.

17431. Iron. Grown from Agrost. No. 2310.

17432. Michigan Favorite. Grown from Agrost. No. 2309.

17433. Iron. Grown from Agrost. No. 2217. . ,

17434. Iron. Grown from Agrost. No. 2386.

17435. Iron. Grown from Agrost. No. 2260.

17436. Iron. Grown from Agrost. No. 2387.

17437. Agave rigida sisalana. Sisal.

From Santiago de las Vegas and Havana, Cnba. Reieivt'd at the Porto Kico

Agrirnltnral Experiment Station, Mayaguez, P. R., May 8, 1906.

"Suckers and rooted bulbils collected from plants growing without cultivation in

the vicinity of Havana and Santiago de las Vegas." [Dewey. )

17438 to 17448.

From Floral Park, Long Island, N. Y. Received through Mr. John Lewis Childs,

Februarv 2, 1906.

17438. Streptosolex amabilis magnipica.

17439. richardia fragrans.

17440. richardia childsiana.

17441. richardia africana nana compacta.

17442. RiCHARDIA PRAECOX.

17443. RiCHARDIA AETHIOPICA GIGANTEA.

17444. RiCHARDIA ELLIOTTIANA.

17445. RiCHARDIA ALBO-MACULATA.

17446. RiCHARDIA HASTATA.

17447. RiCHARDIA AURATA.

17448. RiCHARDIA RHEMANNI.

Calla.

Calla.

Little gem calla.

Calla.

Calla.

Golden calla.

Spotted calla.

Yellow calla.

Calla.

Rose calla.

17449. Medicago sativa. Alfalfa.

From Chicago, 111. Received through the A. Dickinson Company, January

30, 1906.

Utah-grown alfalfa seed.

17450. AvENA SATIVA. Oat.

From Richmond, Va. Received through T. W. Wood & Sons, February 1, 1906.

Fall-80wn Appier Rustproof.
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17451. Avp:na hativa. Oat.

I^'rom Richirioiid, \';i. Ucccivwl through T. W. W^xvl Si Soiih, Jannary 27, litUO.

Uurl.

17452. AvENA SATivA. Oat.

I'roiii AiiguHta, ()a. lioceivtid throiigli the N. li. Wiilcit Seed Oonipauy, Feb-
ruary 1, !!)()().

J'all-Hown Ajijilcr Jitisljyroof.

17453 to 17461. Xantiiohoma spp. Yautia.

I<'r(iiii (!(^yl(Mi. I'roHented by Mr. II. V. Mactnillaii. IJdccivcd February 2, 19Uf).

Kootn a,H followH:

17453. Kiitu Alii. 17458. Malamja AmnrUlo.

17454. Malanfjd Jihtnca. 17459. (Utrcndi Knudala.

17455. DchiAla. 17460. DendAla.

17456. Nmnle Jdenio. 17461. Kriu Kaudala.

17457. Kaudala.

17462 and 17463. Xantiiohoma spp. Yautia.

I'nnii (!(K;oaiiut (>r(JV(f, Fla. Received tlirough IMr. (). \V. Harrett, February 5,

I <.»()().

Honduras vari(>ties.

17464. AvENA SATivA. Oat.

I'roiii Yancey, <ia. Received tlirough Mr. II. Yancey, jr., September 28, 1(H)4.

Pure. Appier fiaulproof (rdtn to l)e planted for tli(! i)urpo,M(> of growing ])ur(! Htock

seed. Hand wicclcd from S. W I. No. 11722, Fchruiiry, liKHi.

17465. Nicotian A tahacum. Tobacco.

i'rom Portici, Na]>l('H, Italy. Presented bv Prof. O. Oonuis. Received May Ki,

ilHH).

Latakia.

17466 to 17470.

From North China. Reccivol through Mr. V. N. Meyer, February 0, 1906.

Plants and cuttings, as follows:

17466. Cakkx stenoi'uym,a. Sedg-e.

From Marble Pagoda grounds, Peking. "(Nos. 7()b juid 70c.) A most won-
din-ful 'grass' for lawns. It will savc^ a trcincudous lot: of drudgery if we can
establish this in tlm United Stales, foi', according to the gardener of tlieOer-
man legation giouuds, it is tluMndy 'grass' in dry NoitIi('hina that keeps gicen
all smnnier notwithstanding droughts. It grows on the rockiest and |)oorest

of soils and never needs mowing. I consider it of the utmost importance,
especially for those regions of the TTuited States where there is but a slight

amount of precipitation." {Mci/rr.)

17467. ViTis SI). Grape.
»

From Tientsin. "(Nos. 59, (iO, and Ol.) A pale purph^ grape ripening in

early September; jiroduces Iarg(> I)unchesand is a heavy bearer. Tai^ti^ of the

berries a trilh^ watery, but otherwise a good grape. Can \)v kept in cold

storage for a whole! year. The vines are buried during tlu; winter months."

(
Meyer.

)
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17466 to 17470 C'ontimiod.

17468. ViTis s|.. Grape.

I'loiii 'ricntsiii. "(Nos. (IL', (»:{, (»4. ainl (>.">.) A dark |tiir|)li> jmipt-, with

soiiicwliiil siiialltT l«'rrii"s Mian N«». Wt (S. 1*. I. No. I74()7); otli«T\vi.«t' tlic .«aiiu'

(lescriptioM a|)|)lu's t(» i(." (.)fe;ti'r.)

17469. KosA sp. Rose.

l-Kiiii rckiiii:. "
( Nos. <»" ami «58. ) A .si'inidouldc, yt'll<t\v mso fmiiiciitly

nu't in llic ^'unliMis licrc. Is a verv tlirifly j^rowcr ami al)lt' to vvitlistiu»<l loii;;

ihoii^'lils. TIh' .xtrai^jlit vouii^; slmuts (^mw fmiii T) to S feet in lu'i^'iil."

(
Mri/rr. )

17470. Amv(;i>ai.i'8 pkuhka. Peach.

From I'ckin^. "^No. (W.) Bud HfirkH froni (ho tree in (ho ^''•'•'I'l'^ "f tlio

(iermaii Iciiatioii in Peking,', from whicli one ha;,' of stM-dH was stMit nmicr No.

•la (S. 1'. 1. No. I.si.'( )•_')." (Mri/n:)

17471. Tkiticum iHiKUM.
' Macaroni wheat.

From LittU'ton, Colo. Received throii)i;h !\Ir. .Tami's H. Mills, Fehniary 7, I'.iOil.

Knbaiiht.

17472. Ckataeous sp. Hawthorn.

From Shanghai, Chhia. Presen(ed hy Rev. J. M. W. Fandiam, I >. D., of the

Chines*! Tract Socie(y. Received Fchrnary H, lUOd.

17473. RuBUS sp. Himalaya blackberry.

From .\ll)any, Orej;. Received through Mr. Alhert IJrownlow, I'ehrnary, llHHi.

IliiiKtIiiiiii (synonym, JfniKildjid (litiiil) hlackherry. "This hlackherry was ^row n

hy Mr. Lnther Bmhank from seeds receivetl hy him ahont ISSDor I.SIIO from a friend,

who stated that they had heen gathered high np on (ho Himalaya MonntainH. It

was sparingly disseminatcfi hy Mr. Mnrhank on (he Paci lie coast, ahont lHi)4. It is

reported to he; a very vigorous, semifrailing variety, .somewhat closely reHend)ling

the 'Fvergreen' hlackherry of Ori'gon, hnt, nnhke tliat sort, she<lding its leaves in

autumn. In western Washington and Oiegon it has heeii found entirely hardy and
in most soils yields very large crops of fruit of good hIzo and (piality, ripening earlier

than the ' Kvergieen.'" Although not strictly a trailer, its recnndxMil hahit and
very strong growth render a trellis advisahle in its < ulture.

" It is distrd)Uted at this time with a view to determining its iclativi- hardiness and
its adai)tahiiity to culture in aoctions east ^)l the Rocky Mountains." ( Tdijlur.

)

17474. PiSTACiA VKKA. Pistache.

From Khost, India. Presented hy Mr. Philip Parker, of tiie Indian Irrigation

Service, through .1. S. Davis, es(|., executive engineer, P.annu, Karnm Valley

Irrigation Project. Keceiviid through Mr. \V. T. Swingle, May L'l, IlKKi'.

"An unusually interesting dee[) green variety of the wild nut." {Siiinijlc.)

17475. Andkoi'Ooon soijoiium. Kafir corn.

I'rom Lawrence, Kans. Received through F. Parteldes »^ Co. , .April .'5, liHKi.

17476. Mkdk A(i<) sATivA. Alfalfa.

From Hrady, Nehr.

Seed from a single plant. Selected hy J. M. Westgate, of this DepartmcMit, Sep-

tend)er 28, l!)()r>, in a field helonging to II. K. Peckham, on accountof size, drought
resistanct!, hardiness, white llowers, and seeding (jualities.
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invil. Physalis francheti. Ground cherry.

From Samarkand, Turkestan. Received through Mr. Frank Benton, February

9, 1906.

" (No. 25. ) Similar to, if not identical with, No. 18 (S. P. I. 15931) from Caucasus.

Pods same color, bright crimson, but longer and more pointed. Fruit seems better

in quality and is sold in native bazaars. No. 18 is also eaten sometimes, but is more

acrid than No. 25." {Bento7i.)

17478. CucuMis MELO. Winter muskmelon.

From Erivan, southern Caucasus, Russia. Received through Mr. Frank Benton,

January 26, 1906.

"(No. 20.) Locally known as Dutma. Medium-sized yellow melon with light

green flesh. Good quaUtv. Keeps into the winter if hung up in a cool room. A
gardener in Erivan states that it is their practice to cover the fruits, when partly

grown, with earth, which is left until autumn." {Benton.)

11^19. Elaeagnus sp. Oleaster.

From Wagarschapat, southern Caucasus, Russia. Received through Mr. Frank

Benton, January 26, 1906.

"(No. 21.) Seeds of an edible fruit known in Armenian as ' Pschad,' which grows

on a good-sized tree. The flesh of the fruit is dry and mealy, tastes something like

that of a banana, but is more acid. Much sought after by children. Probably an

Elaeagnus. Collected in October, 1905." {Benton.)

17480. CucuMis MELO. Winter muskmelon.

From Old Samarkand, Turkestan. Received through Mr. Frank Benton, Janu-

ary 22, 1906.

'
' (No. 22. ) Seed of a winter muskmelon purchased in Sart Bazaar at Old Samarkand

,

Turkestan, in December, 1905. Rather small, oval, yellow melon with dark bronze

shading. Flesh light green or yellowish-green. Quality medium. Keeps until mid-

winter i f hung up in a cool room" Ripens when brought into a warm room. '

' ( Benton. )

17481. CucDMis MELO. Winter muskmelon.

From Samarkand, Turkestan. Received through Mr. Frank Benton, January

26, 1906.

" (No. 23.) Seed of a winter muskmelon purchasedin Samarkand in December, 1905.

Large, oblong, vellow melon, with thick, light green flesh, fair quality; weight about

10 pounds. Keeps until midwinter if hung in a cool room. Some bronze shading on

outside; may be only a large specimen of No. 22 (S. P. 1. No. 17480)." {Benton.)

17482. CucuMis MELO. Winter muskmelon.

From Samarkand, Turkestan. Received through Mr. Frank Benton, January

26, 1906.

"(No. 24.) Rather large, slightly oval in form, yellow outside with heavy bronze

shading ; flesh light green, good quality. May be onlv a better specimen of Nos. 22

and 23 (S. P. L Nos. 17480 and 17481) ." {Benton.

)

17483 to 17487.

From Hamilton, Canada. Received through John A. Bruce & Co., February

12, 1906.

17483. PisuM ARVENSE. Field pea.

Golden Vine.

17484. Lathyrus SATivus. Bitter vetch.

Grass Pea.
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17483 to 17487—Continued.
17485. PisuM ARVENSE. Field pea.

White Marrowfat.

17486. PisuM ARVENSE. Field pea.

Blackexje Marrowfat.

17487. PisuM ARVENSE. Field pea.

Blue Prussian.

17488. Phalaris canariensts. Canary grass.

From Sail .lose, Cal. Receiv*'<l thr(>ii<,'h Rraslan Swd (irowtTH* Coiniiany, Feb-

ruary 10, 1906.

17489. Agropyron tenerum. Slender wheat-grass.

From Brandon, Manitoba. Received through A. ¥.. McKfiizie i»i Co., Fi-bruary

10, 1906.
'

17490. Andropogon sorghum. Sorghum.

F'rom Tyro, Kans. Received through Mr. G. R. Wheeler, February 12, 1906.

Simmon's Cane.

17491. Melilotus alba. Sweet clover.

From Beloit, Wis. Received through :\rr. T. M. Buell, February 12, lit06.

17492 and 17493. Vigna unguiculata. Cowpea.

From Arlington Farm, Virginia. Crop of 1905.

17492. Grown from Abyssinian seed, S. P. I. No. 11074.

17493. Grown from Abyssinian seed, S. P. I. No. 11091.-

17494 and 17495.

From Auckland, New Zealand. Received through the Auckland Department
of Agriculture, February 12, 1906.

17494. Danthonia semiannularis. Wallaby grass.

17495. Microlaena STIPOIDES. New Zealand meadow rice-grass.

17496 and 17497.

From Lausanne, Switzerland. Presented by Prof. G. Martinet, director, Eta-

blissement Federal d'Essais et de Controle de Semences a Lausanne, February

12, 1906.

17496. Vkia glabrescens. Vetch.

17497. Lathyrus heterophyllus.

17498. Kickxia elastica.

From Victoria, Kamerun, German West Africa. Received through the Victoria

Agricultural Experiment Station, January 26, 1906.

17499 to 17504. Nicotiana spp. Tobacco.

From Portici, Italy. Presented by Prof. O. Comes. Received February 9, 1906.

"A collection of varieties of tobacco forming part of the exteiii^ive collection made
by Professor Comes, author of various works on tobacco, and especially the work enti-

lOG
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17499 to 17504—Continued.

tied 'The Races of Tobacco.' Imported for breeding experiments in connection

with a search for a disease-resistant strain in North Carolina." {Fairchild.)

17499. Nicotian A tabacum fruticosa.

Karchiaku.

17500. Nicotian A tabacum fruticosa.

Doniahi.

17501. NicotianA a lata persica.

Schiraz.

17502. Nicotiana rustica texana.

Calcutta.

17503. NlCOTIANA rustica BRASILIA.

Dzjouchin Rhau.

17504. NlCOTIANA rustica BRASILIA.

Veilchen.

17505 and 17506. Citrus aurantium. Orange.

From Shanghai, China. Presented by Rev. J. M. W. Farnham, D. D. Received

February 8, 1906.

Orange seeds, as follows

:

17505. From Swatow, China. "Avery fine loose-skinned variety ; lobes

separate easily.
'

' ( Farnham.

)

17506. From Canton, China. "A better variety of orange than 1 have ever

eaten in the United States or Europe. Close skin, and lobes not separable."

{Farnham.)

17507. Citrus aurantium. Orange.

From Algiers, Algeria. Presented by Dr. L. Trabut, government botanist.

Received February 8, 1906.

" Seeds of the famous orange Blida, which, according to Doctor Trabut' s label, is an

early variety, having large, sweet fruits and reproducing by seeds. The Blida orange

is one of the best grown in northern Algeria and, as I understand, these seeds are

from selected fruits of this variety." {Sivingle.)

17508. Trifolium pratense. Red clover.

From Lausanne, Switzerland. Presented by Prof. G. Martinet, director, Etab-

lissement Federal D'Essais et de Controls de Semences a Lausanne. Received

February 12, 1906.

Selection with yellow grains.

17509. Beta vulgaris. Sugar beet.

From Fairfield, Wash. Received through Mr. E. H. Morrison. Crop of 1905.

Kleinwanzleben.

17510. Quercus cuspidata.

From Yokohama, Japan. Received through Mr. F. N. Meyer from the Yokohama
Nursery Company, February 15, 1906.

This is an evergreen oak much used in Japan for hedges, for which it seems

admirably suited. Its acorns, although of small size, are of very sweet taste when
baked like chestnuts, and when boiled or roasted are regularly sold in Japan for

food; not hardy in the northern States.
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17511. Sechium ehule. Chayote.

From Biloxi, Miss. Presented by Mr. Aristide Hopkins. Received lfel)ruary

15, 1906.

Fruits of a green variety.

17512. Phaseolus radiatus. Mung bean.

From De Quincy, La. Received through Dr. S. A. Knapp, February 16, 1906.

Grown from S. P. I. No. 10527.

17513. Anduopogon sorohum. Milo.

From MemphiSj Tenu. Received through Mr. J. E. Bradley, February 10, 1906.

Dwarf.

17514 and 17515.

From Buitenzorg, Java. Presented by Dr. M. Treub, director of the Botanical
Gardens. Received February 16, 1906.

Seeds, as follows:

17514. Garcixia mangostana. Mangosteen.

17515. Nephelium lappaceum. Rambutan.

Native of south India and Malay islands and furnishes a fruit similar to the
Litchi, namely, tlie Rum'hiilan or liitmhoostnn fruit. All species of Nephelium
seem to require rather a moist, mild, forest clime than great atmospheric heat.

The fruit is of a bright red color, about 2 inches long, of an oval form, and
slightly flattened, and covered with long, soft, fleshy spines or thick hair.

Like the other Nepheliums it contains a pleasant acidulous pulp, very grateful

in tropical countries.

17516. Zea mats. Corn.

From St. Anthony Park, St. Paul, Minn. Received through the JNIinnesota

Agricultural Experiment Station, February, 1906.

Croshij. Gnnvn in 1905 from S. P. I. No. 13570; selected to ears of plump form
with 14 rows and over.

17517. Zea mays. Corn.

From Simsbury, Conn. Received through Mr. A. R. Dayton, February, 1906.

Crosbi/. Grown in 1905 from S. P. I. No. 13570; selected from two-eared stalks.

17518. Zea mays. Corn.

From Simsbury, Conn. Received through Mr. A. R. Dayton, February, 1906.

Crosbi/. Grown in 1905 from S. P. I. No. 13570; selected from compact plants
with ears low on stalk.

17519. ViGNA UNGUicuLATA. CoTvpea.

From Richmond, Va. Received through T. W. Wood & Sone, February 16, 1906.

Red Carolina. "One of the surest cropping of cowpeas, yielding well in both wet
and dry seasons. The vmes are not as long aa Black and Red Ripper, but are thicker
and bunchier, completely covering the ground, and can be more easily cut and cured.
Does well on nearly all classes of soils, and better than any other sort on stiff clay
soils. The long pods contain 18 to 20 peas, and are easier and less expensive to pick
than the short-podded sorts. We recommend it strongly, believing that our growers
will find in it distinct advantages over other kinds." ( Wood d- Sons.)
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17520. GLYcmE HispiDA. Soy bean.

From Richmond, Va. Received through T. W. Wood & Sons, February 16, 1906.

HoUybrook Early. "A particularly valuable strain of soybeans, which matures

its crop three weeks earlier than the Mammoth Yelloiv soy, and is consequently better

adapted for planting in se(;tions north of Virginia, or for planting late in order to

make a crop of shelled beans. The yield from the HoUybrook Early soy is very

nearly equal to that of the Mammoth' Yellov, and they are sure to make a crop of

beans. The Mammoth Yelloiv soy requires the full growing season to mature its crop,

and frequently an earlv frost will cut short the yield of the crop of beans. There is

no such danger with HoUybrook Early soys, and they will prove to be a distinct and
valuable acquisition." ( Wood tt- Sons. )

17521. Passifloka quadrangulaeis. Granadilla.

From Juarez, Chihuahua, Mexico. Presented by Mr. Elmer Stearns. Received

February 1.5, 1906.

17522. CucuMis MELO. "Winter muskmelon.

From Ispahan, Persia. Received through Mr. Frank Benton, February 14, 1906.

"Bears transportation long distances over bad roads; good quality, very juicy, fairly

sweet. Long, oval, light vellow or straw colored outside with rather fine brown net-

ting. Rind thin; flesh light straw colored, with a watery or semitransparent appear-

ance. Ispahan is on a great plateau, 5,400 feet above sea level." {Benton.

)

17523 and 17524.

From Bagdad, Turkey. Presented by Hon. Rudolph Burner, United States

vice-consul. Received February 8, 1906.

17523. Zea mays. Corn.

"Edreh Scham" {Damascus Edreh). Small, yellow flint corn.

17524. Andropogon sorghum. Sorghum.

"Edreh Trak" {or Irak).

17525 to 17527.

From Geneva, Idaho. Received through Mr. F. W. Boehme, February, 1906.

17525. HoRDEUM vuLGARE. Barley.

Beardless.

17526. AVEXA SATIVA. O^^-

Swedisli Select.

17527. AVENA SATIVA. O^*'

Sirty-Day.

17528 and 17529.

From Niu-chwang, China. Received from the Chinese magistrate of the Hai-

cheng district, through Mr. Thomas Sammons, United States consul-general

at ^'iu-chwang, February 12, 1906.

17528. Cannabis sativa. Hemp.

" Manchurian fine thread hemp seed." {Sammons. )

17529. Abutilon avicennae. Clunajute.

"Manchurian coar.-e rope hemp seed." {Sammons.)
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17530 to 17533. Akachis hypogaea. Peanut.

From Mikindani, Cierman East Africa. PresenkMl by Prof. Dr. A. Ziuiiner-

niann, Biolo^riych Landwirt.schaftliches Institut, Aniani, Gorman Kast Africa.

Received February 16, 1906.

No varietal names received.

17534. DoLiciios atropurpukeus.

From Waterloo, Kans. Received through Mr. .1. W. Riggs, February 10, 1906. '

17535 to 17537. Axdkopogon sorghum. Sorghum.

From Lyallpur, India. Received through Mr. Theodore C. Mailer, of Amritsar,

India, February 16, 1906.

Sorghum seed, as follows:

17535. While Juar of Lyallpur. 17537. Red Juar of Lyallpur.

1 7536. Siveet Juar of Lyallpur.

17538 to 17687. Anuropogon sorghum. Sorghum.

From Chillicothe, Tex.

A collection of sorghums gnmn in 1905 on the Dejjartmciit's experimental farm at

Chillicothe, as follows:

17538. Planter's Friend, (in.wn from Agrost. No. 1697, from New South

Wales, Australia.

17539. Planter's Friend, (irown from Agrost. No. 2119, from Queensland,

Australia.

17540. "S. saccharatum." Grown from Agrost. No. 1605, from Sydney,

Australia.

17541. Black-Seeded. Grown from Agrost. No. 1656, from New South

Wales, Australia.

17542. Blnck-Seeded. Grown from Agrost. No. 1694, from New South'

Wales, Australia.

17543. Amber. Grown from Agrost. No. 1695, from New South Wales,

Australia.

17544. Dicarf Amber. Grown from Agrost. No. 2118, from Queensland,

Australia.

17545. Undendibule. Grown from Agrost. No. 1752, from Victoria, Aus-

tralia; first selection.

17546. Undendibule. Grown from Agrost. No. 1752, from Victoria, Aus-

tralia; second selection.

17547. Orange. Grown from Agrost. No. 1661, from New South' Wales,

Australia.

17548. Orange. Grown from Agrost. No. 1696, from New South Wales,

Australia.

17549. Orange. Grown from Agrost. No. 2095, from Congressional seed

distribution; first selection.

17550. Orange. Grown from Agrost. No. 2095; second selection.

17551. Orange. Grown from Agrost. No. 2125, from Queensland, Australia;

first selection.

17552. Orange. Grown from Agrost. No. 2125; second selection.

17553. Texas Gooseneck (
Texas Seeded ' 'Ribbon Cane " ) . Grown from Agrost.

No. 1812, from the Texas Seed and Floral Company, Dallas, Tex.
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17538 to 17687—Continued
17554

17555.

17556.

17557.

17558.

17559.

17560.

17561.

17562.

17563.

17564.

17565.

17566.

17567.

17568.

17569.

17570.

17571.

17572.

17573.

17574.

17575.

17576.

17577.

17578.

17579.

17580.

17581.

17582.

17583.

17584.

17585.
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Sumac, (irown from Agrost. No. 1946, from the Tennessee Experi-
ment Station.

Folger^s Early. Grown from Agrost. No. 2120, from Queensland,
Australia.

Colman. Grown from Agrost. No. 2121, from Queensland, Aus-
tralia.

Collier. Grown from Agrost. No. 2124, from Queensland, Australia;

first selection.

Collier. Grown from Agrost. No. 2124; second selection.

Russian Sugar. Grown from Agrost. No. 1581, from Russia.

Austrian Sugar. Grown from Agrost. No. 1607, from Vienna.

Black Sorghum. Grown from Agrost. No. 1811, from Barbados,
• West Indies.

Yellow Milo. Grown from Agrost. No. 1753, from Victoria, Aus-
tralia.

Yelloiv Milo. Selected pendent heads grown from Agrost. No. 2522,
from Thorburn & Co., New York, N. Y.

Yellow Milo.

Yellou: Milo.

Tex.

Red Kafir.
tralia.

Selected erect heads grown from Agrost. No. 2522.

Grown from Agrost. No. 2090, from Chillicothe,

Grown from Agrost. No. 1751, from Victoria, Aus-

Fi.ed Kafir. Grown from Agrost. No. 2116, from (.Queensland, Aus-
tralia.

Black-Hidled White Kafir. Grown from Agrost. No. 1749, from N'ic-

toria, Australia.

Black-Hulled White Kafir. Grown from Agrost. No. 1993, from the
Iowa Seed Company, Des Moines, Iowa.

White Milo. Grown from Agrost. No. 2115, from Queensland, Aus-
tralia.

White-Hulled White Kafir. Grown from Agrost. No. 2122, from
Queensland, Australia.

Black-Hulled White Kafir. Grown from Agrost. No. 1754, from Vic-

toria, Australia.

Dhada (A). Grown from S. P. 1. No. 14500.

Kalhondi. Grown from S. P. 1. No. 14508.

Gare Nasik. Grown from S. P. I. No. 14516.

Bile Jura. Grown from S. P. I. No. 14524.

Meldani. Grown from S. P. 1. No. 14535.

Kondi. Grown from S. P. I No. 14544.

Nady<d. Grown from S. P. I. No. 14583.

Juari. Grown from S. P. I. No. 14584.

^Vhite Dumraon. Grown from S. P. I. No. 14585.

Gumeri. Grown from S. P. I. No. 14586; first selection.

Gumeri. Grown from S. P. I. No. 14586; second selection.

Dukri. Grown from S. P. 1. No. 14587.

Durga. Grown from S. P. I. No. 14588.
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17538 to 17687 -Continued.

17586. Uana of Julaon. Grown from S. P. I. No. 14589.

17587. Blianna of Jhansi. Grown from S. P. I. No. 14590.

17588. Lnl. Grown from S. P. 1. No. 14591.

17589. DoUya. Grown from S. P. I. No. 14593; first selection.

17590. Dolhja. Grown from S. P. I. No. 14593; second selection.

17591. Banki. Grown from S. P. 1. No. 14594. *

17592. Laliya. Grown from S. P. I. No. 14595.

17593. Kombrai. Grown from S. P. I. No. 14597.

17594. Pyaria Iksari Banda. Grown from S. P. i. No. 14598.

17595. Iksari Banda. Grown from S. P. I. No. 14599.

17596. Pyaria. Grown from S. P. I. No. 14600.

17597. Alapari. Grown from S. P. 1. No. 14602.

17598. Dulari. Grown from S. P. I. No. 14603.

17599. Dugadia Zard. Grown from S. P. I. No. 14604.

17600. Tkdani. Grown from S. P. I. No. 14605.

17601. Purbi Magha. Grown from S. P. I. No. 14606.

17602. Country White. Grown from S. P. I. No. 14607.

17603. Dugadia Safed. Grown from S. P. I. No. 14608; first selection.

17604. Dugadia Safed. Grown from S. P. I. No. 14608; .second selection.

17605. Jogia. Grown from S. P. 1. No. 14609.

17606. Domni. Grcjwn from S. P. 1. No. 14610.

17607. Chatka. Grown from S. P. I. No. 14611.

17608. Bangra. Grown from S. P. 1. No. 14612.

17609. Lallu. Grown from S. P. I. No. 14613; first selection.

17610. Lallu. Grown from S. P. I. No. 14613; second selection.

17611. Purbi Murabad. Grown from S. P. I. No. 14617.

17612. Deshi. Grown from S. P. I. No. 14618.

17613. Ganga Jamni. Grown from S. P. 1. No. 14619.

17614. Bannia Dadri. Grown from 8. P. I. No. 14622.

17615. Red oj Ajangarh. Grown from S. P. I. No. 14626; first selection.

17616. Red of Ajangarh. Grown from S. P. I. No. 14626; second selection.

17617. Bannia. Grown from S. P. I. No. 14627.

17618. Jhangaria. Grown from S. P. I. No. 14631.

17619. Palarhia. Grown from S. P. I. No. 14634.

17620. Ganga Jali. Grown from S. P. 1. No. 14641.

17621. Lohor. Grown from 8. P. 1. No. 14647.

17622. Shalu. Grown from S. P. 1. No. 14666; first selection.

17623. Shalu. Grown from S. P. 1. No. 14666; second selection.

17624. Makchandri. Grown from S. P. 1. No. 14667.

17625. Holgi. Grown from S. P. I. No. 14668.

17626. Hundi. Grown from S. P. 1. No. 14669.

17627. Kagi Moti. Grown from 8. P. I. No. 14671.
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17538 to 17687—Continued.

17628. Kalbondi. Grown from S. P. I. No. 14673.

17629. Buhar Maski. Grown from S. P. I. No. 14674.

17630. Bendri. Grown from S. P. I. No. 14675; first selection.

17631. Bendri. Grown from S. P. I. No. 14675; second selection.

17632. Guldhavi. Grown from S. P. I. No. 14676.

17633. Lakdi Grown from S. P. I. No. 14677.

17634. Shalu. Grown from S. P. I. No. 14678.

17635. Gola. Grown from S. P. I. No. 14680.

17636. Khondi Chandor. Grown from S. P. I. Nb. 14684; first selection.

17637. Khondi Chandor. Grown from S. P. I. No. 14684; second selection.

17638. Khondi Chandor. Grown from S. P. I. No. 14684; third selection.

17639. Dadar. Grown from S. P. I. No. 14687.

17640. Khonde Malegaon. Grown from S. P. I. No. 14688.

17641. Shalu. Grown from S. P. 1. No. 14689.

17642. Dagdi. Grown from S. P. I. No. 14691.

17643. Shalu. Grown from S. P. I. No. 14694.

17644. Hundi. Grown from S. P. I. No. 14697.

17645. Waradi Juar. Grown from S. P. I. No. 14699.

17646. Hundi. Grown from S. P. I. No. 14700.

17647. .Jondhala. Grown from S. P. I. No. 14701; first selection.

17648. .Jondhala. Grown from S. P. I. No. 14701; second selection

17649. Maldani. Grown from S. P. I. No. 14702.

17650. Tambdi. Grown from S. P. I. No. 14703.

17651. fhidadi. Grown from S. P. I. No. 14704.

17652. .Jagadi. Grown from S. P. I. No. 14705.

17653. Dadia. Grown from S. P. I. No. 14706.

17654. Fajaria. Grown from S. P. I. No. 14707.

17655. Deshi Perio. Grown from S. P. I. No. 14708.

17656. Sholapuri. Grown from S. P. I. No. 14709.

17657. Ratadia. Grown from S. P. I. No. 14713; first selection.

17658. Batadia. Grown from S. P. I. No. 14713; second selection.

17659. ^Mvan. Grown from S. P. I. No. 14718.

17660. Utavli. Grown from S. P. I. No. 14719.

17661. Sakar Makar. Grown from S. P. I. No. 14720.

17662. Sundhia (B). Grown from S. P. I. No. 14721.

17663. Collier. Grown from S. P. I. No. 14723.

17664. Raj Hansa. Grown from S. P. I. No. 14724.

17665. Imphee. Grown from S. P. I. No. 14725.

17666. Molichur. Grown from S. P. I. No. 14728.

17667. Rati (A). Grown from S. P. I. No. 14733.

17668. .Togadi. Grown from S. P. I. No. 14734.

17669. Kempu Foona. Grown from S. P. I. No. 14742.

17670. Kempu (A). Grown from S. P. I. No. 14744.
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17538 to 17687—Continued.
17671. Holgi Gola. Grown from S. P. I. No. 14749.

17672. Dudha Mogra. Grown from S. P. I. No. 14750.

17673. Tambdi Sholapuri. Grown from S. P. I. No. 14751.

17674. Dukri (B). Grown from S. P. I. No. 14753.

17675. Holgi Jola. Grown from S. P. I. No. 14761.

17676. Chikna. Grown from S. P. I. No. 14762.

17677. Maldandi (A) Poona. Grown from S. P. I. No. 14763.

17678. Kagi. Grown from S. P. I. No. 14766.

17679. Darker. Grown from S. P. I. No. 14767; first selection.

17680. Darker. Grown from S. P. I. No. 14767; second selection.

17681. Darker (A). Grown from S. P. I. No. 14768.

17682. Sundhia Juwar (Poona Farm). Grown from S. P. I. No. 14769.

17683. Ulavli. Grown from S. P. I. No. 14771.

17684. Kavli. Grown from S. P. I. No. 14772.

17685. Charodi (Surat Farm). Grown from S. P. I. No. 14773.

17686. Ameria Sundhia (Nadiad Farm). Grown from S. P. I. No. 14774.

17687. Farfaria (Nadiad Farm). Grown from S. P. I. No. 14775.

17688. Andropogox sorghum. Sorghum.

From Chillicothe, Tex. Received through Mr. E. J. Kandel. Crop of 1905.

Sapling.

17689. Andropogon sorghum. Sorghum.

From Mecca, Cal. Received through Brauchman Brothers. Crop of 1905.

Durra.

17690. Andropogon sorghum. . Sorghum.

From Mountain View, Okla. Received through Mr. James Cummins. Crop of

1905.
«

Shallu.

17691. Andropogon sorghum. Giant milo (?).

From Chillicothe, Tex-. Received through Mr. A. B. Conner. Crop of 1905.

Seed of tlie Giant milo, or possibh^ a hybrid, collected from plants found growing
in several fields.

17692. Zea mays. Corn.

From Dallas, Tex. Received through the Texas Seed and Floral Company,
February 20, 1906.

Texas Giant Gourd.

17693. ViGNA UNGUicuuATA. Cowpea.

From Dallas, Tex. Received through the Texas Seed and Floral Company,
February 20, 1906.

Cream.
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17694. AvENA SATIVA. Oat.

From Manhattan, Kans. Received through the Agricultural Experiment
Station, February 20, 1906.

Sixtij-Day.

17695. Andropogon sorghum. Sorghum.

From Waterville, Minn. Received through Mr. Seth H. Kenney, February 20,

1906.

Minnesota Early Amber Cane.

17696. Phaseolus radiatus. Mung bean.

From San Jose, Cal. Received through the Braslan Seed Growers Company,
February 23, 1906.

17697- ViGNA UNGUicuLATA. Co-wpea.

From Richmond, Va. Received through T. W. Wood & Sons, February 23,1906.

Iron.

17698. Medioago sativa. Alfalfa.

From Chinook, Mont. Received through Mr. Thomas O'Hanlon, February 21,

1906.

17699. Agropyron occidentale. Western -wheat-grass.

From Harlem, Mont. Received through Mr. Thomas M. Everett, February 21,

1906.

17700 and 17701. Avena sativa. Oat.

From Richmond, Va. Received through T. W. Wood & Sons, February 23, 1906.

17700. Appier Rustproof. 17701. Burt.

17702. Andropogon sorghum. Sorghum.

From Richmond, Va. Received through T. W. Wood & Sons, February 23, 1906.

Early Amber Cane.

17703. Xanthosoma sagittifolium. Yautia.

From Port au Paix, Haiti. Received through Mr. George W. Guiding, February
23, 1906.

17704 to 17707. Diospyros kaki. Japanese persimmon.

From Taiku, Korea. Received through Prof. J. G. Jack, of the Arnold Arbore-
tum, Jamaica Plains, Mass., February 26, 1906.

Cuttings of four varieties of seedless Japanese persimmons.

17708. Mussaenda frondosa.

From Manila, P. I. Received through Mr. W. S. Lyon, of the Bureau of Agri-

culture, February 26, 1906.

"A yellow-flowered, ornamental shrub; flowers subtended by single, large, milk-
white calycine leaf; very showy." {Lyon.)
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17709. Ornithopus sativus. Serradella,

From Paris, France. Received through Vihnorin-Andrieux & Co., February
26, 1906.

17710 to 17712. Arachis iiYrooAEA. Peanut.

From Yokohama, Japan. Received through the Yokohama Nurserv Company,
Felirnary 26, 1906.

Seed of tlirec varieties of peanuts grown in Shimoj^a Province, as follows:

17710. Small variety.

17711. Ilirata; the best in Japan; large variety.

17712. /?ac/j((7«t (outsider); large variety.

17713 and 17714. Coffka arabica. Coffee.

From Harrar, Abyssinia. Received through the OHice of Rionomic Investiga-
tions, February 26, 1906.

17713. Cultivated coffee. 17714. \Vii,i) cokkke.

17715 and 17716. Agave si)p. Century plant.

From Washington, D. C. Received through Mr. L. H. Dewey, February, 1906.

Plants, as follows:

17715. Agave lecheguilla.

From Mexico.

17716. Aoj.wE RiGiHA sisALANA. Sisal.

From the Bahama Islands.

17717. PsoPHOCARPus TETRAGONOLOBus. Seguidillas.

From Manila, P. I. Presented by Mr. W. S. Lyon, of the Bureau of Agricul-
ture. Received February 26 and April H, 1906.

"The pods if boiled when exceedingly young and tender taste not unlike aspar-
agus. Vigorous climber, fruiting in three "months from the seed and annually from
a perennial rootstock in warm climates." (Lijon.

)

17718 and 17719. Vixis vinifera. Grape.
From Salonica, Turkey. Received through Rev. J. Henry House, February 15,

1906.

Cuttings, as follows:

17718. White Kapadjulari. 17719. Black Kapadjulari.

17720. AvENA SATivA. Oat.

From Aberdeen, S. Dak. Received through Mr. Isaac Lincoln, February 28, 1906.

Sixty-Day.

17721. Pappophorum nigricans.

From Victoria, Australia. Presented by Prof. Hugh Pye, of the Dookie Agri-
cultural College. Received February 21, 1906.

17722. Phaseolus radiatus. Mung bean.
From Terrell, Tex. Received through W. C. Porter & Co., February 28, 1906.

Probably grown from No. 10527.
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17723 to 17743.

From China. Received through Mr. F. N. Meyer, March 1, 1906.

A collection of bud sticks, as follows:

17723. Pyrus sinensis.
"

Pear.

From Matou. "(No. 75.) A fine variety of a melting pear called Pai U.

This form looks to be different from those sent under Nos. 109 and 120 (S. P. I.

No. 16911)." {Meyer.)

17724. Pyrus sinensis. Pear.

From Matou. " (No. 73. ) A large variety of the best pear of North China,
the so-called Peking pear; in Chinese, Ya kwam le. Looks and smells like a
quince, but is juicy, melting, and aromatic. May prove to be exceedingly
valuable for breeding purposes. The trees grow far more spread out than
pears generally do, so they must not be planted too close.

'

' ( Meyer.

)

17725. Pyrus sinensis. Pear.

From Matou. "(No. 74. ) A small variety of the best pear of North China.
The same description as for No. 73 serves this one, only it is a far smaller vari-

ety and, as such, does not appear on the tables of the best hotels in China."

(
Meyer. )

17726. Pyrus sinensis. Pear.

From Matou. "(No. 76.) A large variety of a juicy pear with nonmelting
flesh. A very good keeper of fine appearance; somewhat like our A'(>^er pear.
May be most excellent for canning purposes." {Meyer.

)

17727. Pyrus sp. Pear.

From Tsing-ho-pu. " (No. 125. ) A wild pear bearing fruits not larger than
a hollyberry. Makes an extraordinarily dense head of branches and may be of

use in small parks where small shade trees are wanted." {Meyer.

)

17728. Amygdalus persica. Peach.

From Matou. " (No. 82. ) A peach described to me by the natives as very
large, red meated, and juicy. The trees are thrifty growers." [Meyer.)

17729. Amygdalus davidiana.

From the mountains near Tang-shan, near Peking. " ( No. 126.) A variety
of thrifty growth, with medium-sized buds. Fruits absolutely inedible, but
may prove to be very valuable as a spring flowering shrub. The Chinese cul-

tivate man 3^ different varieties as dwarfed specimens and for winter forcing."

( Meyer.

)

17730. Amygdalus davidiana.

From the mountains near Tang-shan, near Peking. " (No. 127.) A variety
of rather stunted growth, with large-sized buds. May prove to be a valuable
addition to our spring flowering shrubs." {Meyer.)

17731. Amygdalus davidiana.-

From the mountains near Tang-shan, near Peking. "(No. 129.) Avery
diminutive form of wild peach. Grows in very rocky places and has small,

silvery-white twigs. May be of use as a shrub for rockeries." {Meyer.

)

17732. Prunus sp. Cherry.

From Pee-san. "(No. 79.) A bush cherry bearing small, red fruits which
ripen here in early June. Is grafted upon wild peach stock low down in the
ground." [Meyer.)

17733. Prunus sp.
^

Cherry.

From Pee-san. "(No. 80. ) A larger variety than No. 79; otherwise the
the same description applies to it." {Meyer.)
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17723 to 17743—Continued.
17734. PisTACiA CHINENSI8. Pistache.

From Wei-tsaii Mountains. '( Nos. 71 and 90. ) The staminate form of the

Chinese pistache. A very ornamental tree with graceful, i)innate loliage;

grows to very large dimensions." [Meyer.

)

17735. PisT.\ciA CHiNENsis. Pistache.

From Wei-tsan Mountains. "( Xos. 72 and 89. ) The carpellate form of the

Chinese pistache. A rather ornamental, small tree; bears heavy bunches of

small, scarlet, and purplish c.ol<jred l)erries." (Mcijer.)

17736. Aesculus CHINENSIS. Chinese horse-chestnut.

From Wei-tsan Mountains. "(No. 81.) An ornamental shade tree with

somewhat smaller leaves than the ordinary horse-chestnut; when oUl gets to

be very spreading. A very rare tree in north Cjuna and entirely new to

America." (.l/cyer.

)

17737. SALi.xsp. Willow.

•From Scha-ho-schonn. " (Xos. 121 and 122.) A remarkable willow which

forms naturally a dense, flat-globular head." (Meijer.)

17738. SAUxsp. Willow.

- From the mountains near Tang-shan, near Peking. " (No. 183.) A willow

with bright yellow bark, found in a ravine." {Meyer.)

17739. Crataegus pinnatifida. Hawthorn.

From Matou. "(No. 131.) A variety differing in growth fn.ni tluxse sent

under No. 9 (S. P. I. No. 17171.) According to the natives, the truits are of

large size. Cirown as an ornamental as well as a fruit tree." {Meyer.

)

17740. Catalpa bungei. Catalpa.

From Fung-tai "(No. 138.) Probably a different form of this beautiful

tree from those sent under No. 13 (S. P. I. No. 16914) ."
(
Meyer. )

17741. MALUSsp. Crab apple.

From Fung-tai. "(No. 139.) An ornamental, red-fiowered shrub, com-

mon in Chinese gardens. Probably adapted to dry places." {Meyer. )

17742. PoPULus sp.
Poplar.

From Matou. "(No. 77.) A poplar with small Waves and black-colored

bark; grown as a wind-break on very sandy soils." {Meyer.

)

17743. PoPULUs sp.
Poplar.

From Matou. " (No. 132.) A silvery-barked poplar; grown as a wind-

break on very sandy soils." (Meyer).

17744 to 17755.

From Chi-li Province, China. Received at the Plant Introduction Garden, Chico,

Cal., through Mr. F. N. Meyer, January 23, 1906.

A miscellaneous collection of roots and bud sticks, as follows:

17744. RuBus sp.

From Shan-l>ai-kwan. " ( No. 6. ) A Rubus found in a semishady
,
dry situ-

ation. At the time of collection no fruits were present." {Meyer.

)

17745. Juglans REGiA. Persian walnut.

From Chang-li. "(No. 8.) Scions from a soft-shell walnut tree, which

pnxluces, according to the owner, on some branches also paper-shell nuts.

Nuts sent to Washington, D. C, under 51a (S. P. I. No. 17945)." {Meyer.)

106



52 SEEDS AND PLANTS IMPOETED.

17744 to 17755—Continued.
17746. JuGLANS REGiA. Persian walnut.

From Chang-li. "(No. 45.) A paper-shell walnut, of which nuts were sent

to Washington, D. C, under No. 86a (S. P. 1. No. 17946)." (Meyer.)

17747. JugLANS regia. Persian walnut.

From Chang-li. "(No. 48.) A large nut with medium soft shell." {Meyer.)

17748. Fraxinus LONGicuspis (?)

.

Ash.

From Shan-hai-kwan. "(Nos. 11 and 19. ) An ash which assumed tine, red-

dish brown tints at the time of collecting. The leaves are not as large or as

pinnate as those of Fraxinus excelsior. The tree is decidedly ornamental."

( Meyer.

)

17749. (Undetermined.)

From Shan-hai-kwan. "(No. 41.) A shrubby Lespedeza, growing between
roicks." {Meyer.)

17750. (Undetermined.)

From Shan-hai-kwan. "(No. 43.) A perennial leguminous plant with
trifoliate leaves and climbing, eemiwoody stems, which are extremely tena-

cious and are used l)y the Chinese in tying grapes to trellises and in upholding
heavily loaded branches of fruit trees. Is the same as No. 110 (S. P. I. No.
17162)." {Meyer.)

17751. Crataegus sp. Hawthorn.

From Chang-li. "(No. 42.) The same as No. 10 (S. P. I. No. 17170); used

as stock for Crataegus pinnatifida.

'

'
( Meyer.

)

17752. ZizYPHUs s.\TiVA. Jujube.

From Chang-li. "(No. 44. ) A large variety of the Chinese 'date'; is grown
in large orchards l)y the Chinese and is used either fresh or dried. The trees

are planted from 5 to 10 feet apart, and the bark is ringed to make them bear

more heavily." {Meyer.)

17753. PiNUSsp. ,

Pine.

From Chang-li. "(No. 57.) Found growing w'ild in the mountains; is

rather stunted when older, but looks extremely characteristic. Used by the

natives to plant in graveyards." {Meyer.

)

17754. Daucus carota. Carrot.

From Chang-li. "(No. 58.) A. blood red carrot; a very sweet variety used

cooked and pickled." {Meyer.)

17755. ViTis sp. Grape.

From Tientsin. "(No. 66.) A light purple grape with rather small berries;

otherwise the same description applies to it as to those sent under Nos. 59

and 65 (S. P. I. Nos. 17467 and 17468)." {Meyer.)

17756 and ITJ^l. Andropogon sorghum. Sorghum.

From Lawrence, Kans. Received through F. Barteldes & Co., March 2, 1906.

17756. Colman Orange Cane. 17757. African.
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17758 to 17832.

From Glasnevin, Dublin, Ireland. Received from the Royal Botanic Gardens,

March 2, 1906.

A collection, mostly of grass and leguminous forage plants seeds, as follows:

17758. ErODIUM ABSINTHOIDES. 17796. AeOILOPS SQUARROSA.

17759. ErODUM CHEILANTHIFOLIUM. 17797

17760. Erodium chelidonifolium. 17798

17760a. Erodium gruinum.

17761. Erodium hymenodes.

Erodium manescavi.

Erodium pelargoxiflorum.

Erodium semenovii.

Erodium trichomanifolium.

Erodium verbenaefolium.

Galega bii-oba.

17762.

17763.

17764.

17765.

17766.

17767.

17768.

17769.

17770.

17771.

17772.

17773.

17774.

17775.

17776.

17777.

17778.

17779.

17780.

17781.

17782.

17783.

17784.

17785.

17786.

17787.

17788.

17789.

17790.

17791.

17792.

17793.

17794.

17795.
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Galega persica.

Lathyrus armitageanus.

Lathyrus cruikshankii.

Lathyrus gorgoni.

Lathyrus latifolius.

Lathyrus nissolia.

Lathyrus odoratus.

Lathyrus pyrenaicus.

Lathyrus rotundifolius.

Lathyrus sibthorpii.

Medicago decandollii.

Medicago elegans.

Medicago intertexta.

Medicago orbicularis.

Medicago scutellata.

Medicago tuberculata.

Melilotus leucantha.

Onobrychis caput-galli.

Onobrychis crista-galli.

SCORPIURUS muricatus.

SCORPIURUS SUBVILLOSUS.

SCORPIURUS vermiculata.

ViCIA GRANDIFLORA.

ViCIA OROBUS.

ViCIA SYLVATICA.

Aegilops MACROCHAETA,

Aegilops MACRURA.

Aegilops ovata.

Aegilops triaristata.

Aegilops triuncialis.

17799. Agropyron acutum.

17800. Agropyron muricatum.

17801. Arrhenatherum avena-
CEUM.

17802. Arrhen-vtherum avena-
ceum bulbosum.

17803. Avena akgentea.

17804. AVENA atropurpurea.

17805. AVENA orientalis.

17806. DaCTYLIS ALTAICA.

17807. DaCTYLIS GLAUCESCENS.

17808. D.-VCTYLIS HISPANICA.

17809. HiEROCHLOE BOREALIS.

17810. holcus argenteus.

17811. Pennisetum caudatum.

17812. Pennisetum latifolium,

17813. PhALARIS COERULESCENS.

17814. PhALARIS TRIGYNA.

17815. Phleum arenarium.

17816. Phleum asperum.

17817. Phleum boehmeri.

17818. Phleum intermedium.

17819. Phleum MiCHELii.

17820. Phleum parnassicum.

17821. Phleum pratense.

17822. Phleum tenue.

17823. Brachypodium pinnatum.

17824. Agropyron repens.

17825. Triticum vulgare (?)

17826. Agropyron cristatum.

17827. Agropyron ELYMOiDEs.

17828. Triticum firmum.

17829. Agropyron repens.

17830. Triticum TURGiDUM.

17831. Agropyron repens.

17832. dianthus squarrosus.
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17833 and 17834. Andropogon sorghum. Sorghum.
From Des Moines, Iowa. Keceived through the Iowa Seed Company, March 3,

1906.

Amber Cane.

17835 and 17836. Ipomoea spp.

From Miami, Fla. Received through the Subtropical Laboratory and Garden
(Nos. 185 and 186), March 5, 1906.

17835. Seed of a yellow-flowered variety of Ipomoea; origin, Cuba. (No.
186.)

17836. Seed of a purple-flowered variety of Ipomoea; origin, Jamaica,
British West Indies. (No. 185.)

17837 to 17841.

From New York, N. Y. Received through Henry Nungesser & Co., March 5,

1906.

Grass and forage crop seeds, as follows:

17837. Agrostis alba. Redtop.

17838. Festuca elatior. Tall fescue.

17839. Ornithopus sativus. Serradella.

17840. Trifolium pratense. Red clover.

17841. Trifolium incarnatum. Crimson clover.

The ordinary or early crimson clover.

17842 to 17954.

From Peking, China. Received through Mr. F. N. Meyer, February 23, 1906.

A collection of seeds, as follows:

17842. Quercus dentata. Oak.

From Ming Tombs. " (No. 25a. ) Seed obtained from the same tree as that
sent under No. 12a (S. P. I. No. 18265); secured later in the season, the green
leaves having changed to a gorgeous red. ProbabH the same as No. 24a
(S. P. I. No. 17879)." {Meyer.) (For description see No. 18265.)

17843. (Undetermined.)

From Peking. "(No. 122a.) Seed of a plant bearing bright scarlet-colored
nonedible fruits about the size of an egg.

'

' ( Meyer.

)

17844. Prunus armeniaca. Apricot.

From Peking. "(No. 15a.) Seed of a sweet variety of apricot sold in

Peking under the name of 'almonds'; are eaten as dessert and also used in

confectionery. '

' {Meyer.
)

17845. Prunus armeniaca. Apricot.

From Peking. "(No. 16a.) Seed of a bitter variety of apricot sold in
Peking under the name of 'almonds'; used only in confectionery. {Meyer.)

17846. Aristolochia sp.

From Shan-hai-kwan. (No. 134a.

)

17847. Phaseolus ANGULARis. Adzuki bean.

From Chang-li. "(No. 37a.) Considered to be the best table bean in
Chang-li . " ( Meyer.

)
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17842 to 17954—Continued.
17848. Phaseoli-s RADiATUS. Mung- bean.

From Chang-li. " (No. 43a. ) A small, edible bean; is grown between rows

of sweet potatoes and also cotton; ripens before either of these erops are ready

to be harvested." {Meyer.)

17849. YiGXA UNGUICULATA. Cowpea.

From Tientsin. "(No. 144a.) Used for food; also roasted for confection-

ery." {Mexjer.)

17850. Phaseolus calcaratus. Bean.

From Shan-hai-kwan. "(No. 46a. ) A small, long bean differing in shape

from all other beans; used for food, especially in soups." {Mei/t-r.)

17851. Phaseolus angularis. Adzuki bean.

From Tientsin. " (No. 143a. ) A variety of bean used for food; also for con-

fectionery. The beans are boiled, made in a pulp, sweetened with sugar, and
baked in small cakes." {Meyer.)

17852. Glycine HispiDA. Soybean.

From Peking. " (No. 17a.) These beans are roasted and sold in Peking as

delicatessen.
'

' ( Meyer. )

17863. ViciA FABA. Broad bean.

From Shan-hai-kwan. "(No. 45a. ) A green variety of broad bean; appar-

ently a different strain." {Meyer.

)

17854. Ricixus communis. Castor oil plant.

From Peking. "(No. 61a.) The ordinary castor oil bean. The oil is

extracted from the seeds and used in the native lamps. After frost the stalks

are uprooted and used for fuel." {Meyer.

)

17855. ViGXA UNGUICULATA. Cowpea.

From Shan-hai-kwan. "(No. 44a.) A light-colored bean used as food;

grown between millet and sweet potatoes." {Meyer.

)

'

17856. ViGXA UNGUICULATA. Cowpea.

From Shan-hai-kwan. "(No. 47a.) Alight brown-colored bean used for

food in the green and dried state; grown between rows of small millet and
sweet potatoes. '

' ( Meyer.

)

17857. Glycine hispida. Soy bean.

From Shan-hai-kwan. "(No. 42a.) Used for food in Shan-hai-kwan."

(
Meyer.

)

17858. Phaseolus vulgaris.
"

Bean.

From Tientsin. "(No. 81a.) A fine variety of Red Haricot beans; eaten

when green." {Meyer.)

17859. Phaseolus vulgaris. Bean.

From Peking. "(No. 18a.) White Haricot. These are eaten boiled as dry
beans, or are used as a vegetable w-hen fresh, and as such they are very fine.

Might do well as string beans in the Atlantic States." {Meyer.

)

17860. ViciA FABA. .

~

Horse bean.

From Tchang-ping-tcho. "(No. 115a.) A horse bean used for food in

north China. " ( Meyer.

)

17861. Glycine hispida. Soybean.

From Sachon. "(No. 28a.) A small, black soy bean grown for fodder;

late variety. An excellent food for stock; must be boiled before being fed."

{Meyer.)
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17862. Glycine HisPiDA. Soybean.

From Tientsin. "(No. 152a.) A fine variety of soy bean used to make
bean cheese from." {Meyer.)

17863. Fagopvrun essculentum. Buckwheat.

From Shan-hai-kwan. '

' ( No. 48a. ) A variety of buckwheat sparsely grown
around Shan-hai-kwan; used for making bread. " {Meyer.)

17864. Brassica pe-tsai. Pe-tsai cabbage.

From Shan-hai-kwan. "(No. 58a.) An excellent, white, long-headed
cabbage, which can be kept in cellars all winter. The plants love a rich, well-
worked soil and cannot stand drought. The Chinese irrigate them carefully,

for the more they are irrigated the larger they grow. Chinese name Pai tsay."

(
Meyer.

)

17865. Brassica pe-tsai. Pe-tsai cabbage.

From Tientsin. "(No. 83a.) A very small variety of green cabbage."
{Meyer. ) Apparently a mixture of several species.

17866. Brassica pe-tsai. Pe-tsai cabbage.

From Tchang-ping-tcho. "(No. 80a.) A very heavy, long-headed white
cabbage ; late variety.

'

' ( Meyer.

)

17867. Brassica chinensis. Pak-choi cabbage.

From Tientsin. "(No. 100a.) A short cabbage of which the midribs of

the leaves get to be quite fleshy. Sold in Tientsin, but as yet I have not seen
it anywhere else." {Meyer.)

17868. Brassica pe-tsai. Pe-tsai cabbage.

From Chang-li. "(No. la.) A remarkably fine variety of white cabbage;
the best I have ever seen. It is a long-headed variety and grows from 2| to 3
feet high. The taste and smell are entirely different from any other cabbage.
A very fine vegetable. Wants careful culture and can not stand drought.
Known as >S'/i.an<itngr cabbage." {Meyer.)

17869. Brassica pe-tsai. Pe-tsai cabbage.

From Shan-hai-kwan. "(No. lOla. ) Sold to me as a Shantung cabbage;
a very good variety." {Meyer.)

17870. Daucus carota. Carrot.

From Hsuen-hwa-fu. "(No. 30a. ) A sweet, light yellow, nearly white
carrot. Grows on alkaline soil." iMeyer.)

17871. Daucus carota. Carrot.

From Tientsin. " (No. 82a. ) An orange colored, medium short variety of

the ordinary carrot; more in favor here than the beet-red variety. " (Meyer.

)

17872. Caucus carota. Carrot.

From Tchang-ping-tcho. "(No. 66a. ) A very sweet, beet-red carrot. Is

used boiled as well as pickled. Loves a well-drained soil and does not want
to suffer from drought. '

' ( Meyer.

)

17873. Celastrus paniculatus (?).

From Shan-hai-kwan. "(No. 123a.) A very large variety found growing
in the mountains near Shan-hai-kwan." {Meyer.)

17874. Celastrus paniculatus (?).

From Shan-hai-kwan. "(No. 124a.) A very small variety found growing
in the mountains near Shan-hai-kwan." {Meyer.)

17875. Celtis sp.

From Tang-san. ("No. 92a. ) A rather large-leaved Ce/its; useful as a small
shade tree." {Meyer.)
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17842 to 17954—Continued.
17876. Castanea sativa. Chestnut.

From Peking. "(No. 33a. ) The largest variety to he found on the markets

in Peking; said to have come from Chee-san, near ("hang-U. The nnts are

roasted with .'^and and an oily substanie which bleaches them, and are re'-

markably sweet. The trees on which they grow are seedlings." {Meyer.
)

17877. Castanea s.\tiva. Chestnut.

From Peking. "(No. 34a.) The ordinary Chinese chestnut, soiil every-

where in northern China. They are very Huiali, but make up in sweetness

what thev lack in size. Are roasted the same as No. 33a (S. P. I. No. 17870),

and are said to have come from Chee-san, near Chang-li. The trees I saw
there grow in sheltered spots and seem to love a rocky soil." {Meyer.

)

17878. QuERCussp. Oak.

From western hills near Peking. "(No. 26a.) A fine oak, resembling a

chestnut. The acorns are eagerly collected and used for tanning purposes.

Probably not very hardy, as it grows in quite sheltered valleys." (Meyer.)

17879. QuERCfs dent.\ta. Oak.

From Tang-san. "(No. 24a. ) A beautiful, large-leaved oak. The leaves

assume gorgeous colors in autumn; a very desirable tree. Grows to medium
d i 1 1 lensions.

'

' ( Meyer.

)

17880. Zea jUys. Corn.

From Pee-san. "(No. 19a. ) uV very fine strain of corn growing in a rather

dry part of the country. This is one of the best varieties I have seen in

northern China. The plants grow about six feet high and have uniforndy two
ears to each stalk." {Meyer. )

17881. Zea may.s. Corn.

From Shan-hai-kwan. "(No. 20a.) A white-seeded corn growing on stony

soil around Shan-hai-kwan, where it gets quite cold." [Meyer.)

17882. Crataegus pinnatifida. Hawthorn.

From Chang-li. "(No. 52a.) The largest variety of Creiaegus pinnatifida.

A fine fruit for preserves, and a very ornamental tree; is simi)ly loaded in

the fall with red berries and keeps its large, glossy, green leaves till late in

autumn. " ( Meyer.

)

17883. Crataegus pinnatifida. Hawthorn.

From Chang-li. "(No. 104a. ) Fruits of different sizes to show variation."

{Meyer.

)

17884. DoLiCHOs LABLAB.
'

Hyacinth bean.

From western hills near Peking. " (No. 96a.) The same as No. 95a (S. P. I.

No. 17885), but from a different locality." {Meyer.)

17885. DoLicHos lablab. Hyacinth bean.

From Hawai-jou. "(No. 95a.) A bean which is grown around gardens as

a windbreak, and at the same time the green beans are used as a vegetable;

they are somewhat coarse but do not taste at all bad. The plant is a climber

and as such needs supports." {Meyer.)

17886. FiLAEAGNUSSp.

From Chang-li. "(No. 120a.) A silvery-leaved Elaeagnus which ripens

small, red berries in October. Grows from 5 to 6 feet high. Under cultiva-

tion it might become denser headed and be an ornamental shrub." {Meyer.)

17887. MALUssp. Crab apple.

From Peking. (Not numbered by Meyer.) "A crab apple sold on the

streets in Peking." {Meyer.)
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17842 to 17954—Continued.
17888. Gleditsia sp.

From Hwai-lai. "(No. 109a.) A small tree; may be fit for a shade tree.

Can apparently stand lots of cold and drought, as I found them growing on
the edges of a ravine on the road to Mongolia." {Meyer.

)

17889. Gleditsia sp.

From Wei-tsan Mountains near Peking. "(No. 106a.) An ornamental
shade tree, bearing dark-brown pods. Apparently a slow grower." {Meyer.)

17890. CoRYLus sp. Hazelnut.

From Peking. "(No. 32a.) A small hazelnut said to have come from very

far north; bought in Peking. " {Meyer.)

17891. HuMULUs sp. Hop.

From Tientsin. "(No. 136a. ) A wild hop found growing around here along

banks and in thickets.
'

' ( Meyer.

)

.17892. ZizYPHUs SATiVA. Jujube.

From Peking. "(No. 14a.) The Chinese collect the fruit and make a

paste from it by boiling the fruit and straining the liquid. It is a bad weed
that easily overruns dry plains. It grows over the whole Peking city wall and
its spines'easilv break off in one's flesh. To be used for breeding purposes."

{Meyer.)

17893. JuNiPERus CHiNENsis. Chinese junlper.

From Tang-san. "(No. 71a.) Seeds from a very pyramidal form of the

juniper. These are universally used in northern China to plant around graves,

and also as windbreaks. They seem to be able to withstand much drought."

(
Meyer. )

17894. KoELREUTERiA PAXicuLATA. Varnisli tree.

From Ming Tombs. "(No. 85a.) Seed from the bladderpod tree, varying

in looks from the usual type." {Meyer.)

17895. Brassica oleracea. Kohlrabi.

From Hsuen-hwa-fu. "(No. 73a.) A very large variety of kohlrabi grown
where the soil is strongly alkaline." {Meyer.)

17896. Castanea sativa. Chestnut.

From Tientsin. "(No. 146a. ) A large variety of chestnut sold on Tientsin

market; very sw-eet when boiled or roasted." {Meyer.)

17897. AcERsp. - Maple.

From Tang-san. "(No. 27a. ) A very beautiful maple which grows to be

a medium-sized tree, of very characteristic form. The leaves a«sume gorgeous

colors in the fall.
'

' ( Meyer.

)

17898. Acer sp.
^

Maple.

From Wei-tsan Mountains near Peeking. "(No. 67a.) An ornamental,

small-leaved maple, growing wild in the mountains." {Meyer.)

17899. Chaetochloa italica. Millet.

From Chang-li. "(No. 53a.) A small variety of millet sold in Chang-li,

where it is ground up and used for food." {Meyer.)

17900. Chaetochloa italica. Millet.

From Chang-li. (No. 105a.)

17901. Chaetochloa italica. Millet.

From Chang-li. "(No. 50a.) A variety of medium-sized millet, growing

about 5 feet high; stools out very much and is, consequently, a great straw

producer. The seeds are used as food, but are not valued as highly as other

millets on account of the difficulty of hulling them." {Meyer.)
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17842 to 17954—Continued.

17902. A.MYGDALrs PERSiCA. Peach.

From IVking. "(No. 88a.) Seed from fruits, among which were some

strange types, eaten in different phices in north China." {Mei/er.)

17903. Amygdalis persica. Peach.

From Shan-hai-kwan. " (No. 89a.) A hardy variety which can probably

be grown very far north.
'

' ( Meyer. )

17904. Perilla ocymoides. Perilla.

From Peking. "(No. 79a.) A plant grown in some localities for the pro-

duction of oil,%vhich is obtained from the seed." {Meyer.)

17905. DiosPYRos LOTUS. Persimmon.

From Chang-li. "(No. 69a.) A long-fruited, wild persimmon. Thejruits

are small and nut borne in such great quantities as No. 57a (S. P. I. No. 17906)

;

otherwihie the same description applies to it." [Meyer. ) .

17906. DiosPYROs LOTUS. Persimmon.

From Chang-li. "(No. 57a.) A round-fruited, wild pers^immon. The

fruits are not larger than a cherry, but are very sweet tasting and the trees are

heavily loaded. \ valuable acquisition as a fruit and ornamental tree, also as

a stock i)lant for the large, seedless persimmon." {Meyer.
)

17907. DiosPVRos lotus. Persimmon.

From Nankon Pass. "(No. 31a.) Seed of the wild persimmon collected

from old trees growing at elevated points and apparently at the northern limit

of their kind. To be used as stock for the large, seedless persimmon, and also

for its fruit and as an ornamental." {Meyer.

)

17908. Rhamnus sp.

From Shan-hai-kwan. "(No. 132a.) A very small, shrubby Rhamnus
growing wild in the mountains. Well fit for rockeries and as a very small

hedge plant." {Meyer.)

17909. Rhamnus sp.

From Tang-san. "(No. 126a.) A large-leaved, bu.shy Rhamnus from 3 to

6 feet in height; loaded at time of collection with black berries. Might do

well as a hedge plant, as it has long spines and is very dense." {Meyer. )

17910. PiNUs sp. ^iJie-

From Chang-li. "(No. 129a.) The common pine found growing in Chi-

nese cemeteries." {Meyer.)

17911. PiNus bungeaxa. Pine.

From Ming Tombs. (No. lOSa.) The same as S. P. I. No. 17912.

17912. PiNus bun&eana. Pine.

From Wei-tsan Mountains. "(No. 137a.) A very beautiful pine with sil-

very white bark; a slow grower, but extremely striking when old. The bark

peels off in flakes, like the sycamore, but the foliage is not as dense as in most

other pines.
'

' ( Meyer.

)

17913. PRUNUSsp. Plum.

From Peking. "(No. 90a.) Apparently a very late plum; freestone; fruits

not very large, yellowish green with a purplish bloom; rather sweet in taste."

{Meyei.)

17914. Oryza sativa. Rice.

From Shan-hai-kwan. "(No. 49a.) A variety of upland rice said to be a

softer quality than the one sent under No. 40a (S. P. I. No. 17915)." {Meyer.)

17915. Oryza sativa. Rice.

From Shan-hai-kwan. "(No. 40a.) An upland rice grown sparingly

around here. Should be hardy very far north." {Meyer.)
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17842 to 17954—Continued.
17916. Oryza sativa. Rice.

From Sachon. "(No. 29a,) Bought as an upland rice, but apparently is

a lowland variety. Should do well quite far north, as the place where it was
raised is about 50 miles north of Peking." .{Meyer.)

17917. Oryza sativa. Rice.

From Chang-li. "(No. 39a.) An upland rice cultivated around Chang-li.
Should be hardy pretty far north." {Meyer.)

17918. Celastrus flagellakis.

From Wei-tsan Mountains, near Peking. "(No. 68a.) A small, creeping
shrub, bearing red, edible berries." {Meyer.)

17919. Sesamum indicum.
_

Sesame.

From Tientsin. "(No. 149a.) These seeds are universally used through-
out China in confectionery and baked on the surface of round cakes, and as

such they taste pretty good. The plants seem to like a rather rich soil, and
produce many seed pods on one stalk. The Chinese also make an oil out of

the seed, in which they fry nearly everything." {Meyer.)

17920. Andropogon SORGHUM. Sorghum.

From Pee-san. "(No. 21a.) This variety has white seeds and is used for

making bread; as such it is more highly esteemed than the brown-colored
varieties, which are generally only used as fodder for the domestic animals."
{Meyer.)

17921. Andropogon sorghum. Sorghum.

From Pee-san. "(No. 22a.) A variety with dark brown seeds, universally

used throughout north China' as fodder for domestic animals. The stems of

sorghum are used in building houses, the stalks being embedded in the mud
walls; also for making fences, baskets, mats, tying and roofing material, and
for fuel." {Meyer.)

17922. Andropogon sorghum. Sorghum.

From Pee-san. "(No. 23a.) A variety with light brown seeds, not very
much grown. It is used where found as a fodder plant and also for making
a brown-colored kind of bread." {Meyer.)

17923. Andropogon sorghum. Sorghum.

From Tientsm. "(No. 1.51a, ) A superior variety of sorghum which grows
from 1.5 to 20 feet in height. The gram is ground, and from the flour a good
kind of bread is made; is used also for the same purjMise as the one described
under No. 22a (S. P. I. No. 17921 ). In addition to this the leaves are pulled
off before they have turned brown, when they make an excellent cattle food,

either fresh or dry. The roots are also dug and u.sed as fuel." {Metjer.)

17924. Spinacia oleracea. Spinach.

From Tchang-ping-tcho. "(No. 55a.) An exceptionally good winter spin-

ach, which, with a little protection from cold, produces greens the greater

part of the winter. The seeds should be sown very thinly, as the plants

grow rather large." {Meyer.)

17925. Helianthus annuus. Sunflower.

From western hills, near Peking. "(No. .59a.) The ordinary, single-headed
sunflower, used in China in many ways. The leaves are pulled off and fed to

domestic animals; the seeds are eaten as delicatessen, and the stalks are used
for fuel." {Meyer.)

17926. Thuya orientalis. Arborvitae.

From Peking. "(No. 84a.) Seeds collected from old, weather-beaten trees

on the grounds of the Temple of Heaven in Peking. Can stand lots of cold

and drought." {Meyer.)
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17842 to 17954—Continued.
17927. NicoTiANA sp. Tobacco.

Krum western hills near Peking. "(No. 62a.) An inferior tobacco much
used !)>• the lower classes." (Meyer.)

17928. NicoTiANA TABACUM. Tobacco.

From Chang-li. "(No. 86a.) A medium quality of tobacco grown around

Chang-li." {Meyer.)

17929. JuGLANs hyb. (?)
Walnut.

From Xankon Pass. "(No. 87a.) A very strange walnut. Those with

highly undulated surfaces are used as a remedy for stiff lingers, and the smooth

on7's are eaten. A hard-shelled variety. Prohably a hyhridi/.atioii has taken

place between J. mamhhurk-n and ./. re(jia sinensis." (Meyer.)

17930. Raphanus s.\tivus. Radish.

From Chang-li. "(No. 2a.) A giant red radish ; flavor not strong. Seema

to like a well-drained, sandy soil. Attains a size of from 3 to 7 inches in

diameter." (Meyer.)

17931. Raphanus sativus. Radish.

From San-kai-tien. "(No. 76a.) A red radish of elongated form. Looks

very nice when exposed for sale." (Meyer.)

17932. Raphanus sativus. Radish.

From Shan-hai-kwan. "(No. 56a.) A radish with a sweet, fresh taste; is

very appetizing if c-ut lengthwise and eaten raw either before or with meals.

These seeds have both the green and red varieties among them." (Meyer.

)

17933. Raphanus sativus. Radish.

From Shan-hai-kwan. "(No. 60a. ) A late variety of a long, white radish;

quite sweet and not at all strong when boiled." (Meyer.

)

17934. Raphanus SATIVUS. Radish.

From Shan-hai-kwan. "(No. 74a.) A smaller variety than No. 2 (S. P. I.

"

No. 17930) ; otherwise the same description applies to it." (Meyer.

)

17935. Raphanus SATIVUS. Radish.

From San-kai-tien. "(No. 75a.) A very strange variety, the outside look-

ing like a long, green turnip; wine red colored flesh. Is shced and eaten raw

as a relish." (Meyer.)

17936. Raphanus SATIVUS. Radish.

From Shan-hai-kwan. "(No. 77a.) A green variety; very appetizing if

sliced and eaten raw." (Meyer.)

17937. Raphanus SATIVUS. Radish.

From Tientsin. "(No. 78a. ) The same as No. 77a (S. P. I. No. 17936), but

obtained in a different locality." (Meyer.)

17938. Ampelopsis sp.

From Tientsin. "(No. 70a. ) An ornamental vine well fit to cover trellises

or verandas; has deeply laciuiate, palmate leaves, and bears yellow berries in

the fall. Seems to be very hardy and able to withstand droughts." (Meyer.

)

17939. Ampelopsis sp.

From Tientsin. "(No. 9.3a.) A vine bearing red berries, similar to No.

70a (S. P. L No. 17938) but more ornamental." (Meyer.)

17940. Ampelopsis sp.

From Wei-tsan INIountains near Peking. " (No. 113a.) A vine bearing

small, white berries; may be fit for covering fences and rough places." (Meyer.)
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17842 to 17954—Continued.

17941. ViTEX sp.

From Wei-tsan Mountains near Peking. " (No. llGa.) An aromatic plant,

the peeled twigs of which are used to make fine baskets, and the flowering

tops are dried and used as insect powder." {Meyer. )

17942. Ampelopsis ep.

From Shan-hai-kwan. " (No. 133a.) A vine with deeply lobed leaves and

white berries ; may be fit to cover rock fences or waste places." {Meyer. )

17943. JuGLANS REGiA. Persian walnut.

From Gopo, near Chang-li. "(No. 41a.) A large variety of soft-shelled

walnut." {Meyer.)

17944. JuGLANS REGiA. Persian walnut.

From Peking. "(No. 35a.) A very large walnut bought in Peking."

{Meyer. )

17945. JuGLANs REG IA. Persian walnut.

From Gopo, near Chang-li. " (No. 51a.) A very soft-shelled walnut; can

be cracked with the hand. Not a perfect nut, though. These nuts are from

one tree, which, according to the owner, produces perfectly shelled nuts on

some branches and imperfectly formed ones on other branches." {Meyer.

)

17946. JuGLANS REGIA. Persian walnut.

From Chang-li. " (No. 36a. ) This is the genuine paper-shell walnut and as

such sells for three times as much money as the hard-shelled varieties. The
nuts can be peeled like peanuts. The trees are seedlings and are scattered

through the groves." {Meyer.)

17947. Triticum vulgare.
'

Wheat.

From Chang-li. " ( No. 38a. ) A sample of the best wheat sold in Chang-li. '

'

{Meyer.)

17948. Eosa sp. Rose.

From Chang-li. "(No. 130a.) A wild rose found growing along earth

banks." {Meyer.)

17949. Wistaria chinensis. Chinese wistaria.

From Tang-san. (No. 107a.

)

17950. Artemisia annua. Wormwood.

From Peking. " (No. Ilia. ) This is the plant on which the people around

here graft their chrysanthemums and on which they do well. The Chinese

claim the chrvsanthemum does better when grafted than when left on its own
roots; they also say the grafted plants bear transplanting and lack of water

much the "best.
'

' ( Meyer.

)

17951. Xanthoxylum sp.

From Shan-hai-kwan. " (No. 125a.) A fine-leaved Xanthoxylum growing

wild in the mountains near Shan-hai-kwan. Attains a height of from 4 to 5

feet, is rather ornamental, and has a very agreeable odor." {Meyer.)

17952. Xanthoxylum bungei (?):

From Pee-san. " (No. 128a.) Used as a hedge plant. The seeds and fruit

capsules furnish the Chinese with pepper; the fruit is pretty pungent."

{Meyer.

)

17953. Brassica pe-tsai. Pe-tsal cabbage.

From Shan-hai-kwan. "(No. 72a.) A long-headed cabbage, late variety.

Can be kept all winter in a frost-proof cellar." {Meyer.)

17954. Cydonia .iaponica. Japanese quince.

From Peking. " (No. 145a. ) A very fragrant quince used in China to per-

fume a room. Grows in south China." {Meyer.

)
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17955 to 17958.

From Santiago de las Vegas, Cuba. Received through Prof. C. F. Baker, March 6,

1906.

Seeds, as follows:

17955. Baihixia kkugii.

"The finest Bauhinia of the West Indies." {Baker.

)

17956. En;EN I A pun ici folia.

"An erect, ornamental shrub with fine flowers and fruit." {Baker.)

17957. Caxavalia sp. Knife bean.

"A nonedible, brown variety producing a great vine." {Baker.)

17958. Pachyrhizcs angulatus. Yam bean.

17959. Clematis sp.

From Hwai-lai, Chi-li Province, China. Received throu<ih Mr. F. N. Mever, Feb-
ruary 2.S, 1906.

"(No. 135a. ) A small clematis covering banks alimg ditches. Its white seed-down
makes it appear like snow in the distance; not ornamental." {Meyer.)

17960. Akachis hypogaea. Peanut.

From Amani, German East Africa. Received through Dr. A. Zimmermann,
February 23, 1906.

Peanuts from Mikindani.

17961. Canna flaccida. Canna.

From Oneco, Fla. Received through Reasoner Bros., March 9, 1906.

17962. MiSCANTHUS CONDENSATUS.

From Yokohama, Japan. Received through Suzuki & lida, of New York City,

March 6, 1906.

17963. Agrostis stoloxifera. Creeping bent-grass.

From New York, N. Y. Received through Henry Nungesser & Co., March 6,

1906.

17964. Vitis munsoniana. Mustang grape.

From Elliotts Key, Fla. Received through Dr. John Gifford, March 7, 1906.

17965 and 17966.

From Brighton Beach, Wash. Received through Mr. A. B. Leckenby, March
9, 1906.

Plants, as follows:

17965. Fatsia HORRiDA. Devil's-club.

An araliaceous, densely prickly shrub with palmately lobed leaves and
racemed or panicled umbels of small, greenish-white flowers.

17966. Lysichitum camtschatcense. Skunk cabbage.

A nearly stemless swamp aroid, with large leaves from a thick, horizontal

root stock. I
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17967. Benincasa cerifera. "Wax-gourd.

From Manila, P. I. Eeceived through Mr. W. S. Lyon, of the Bureau of Agri-

culture, March 5, 1906.

"Native name Condol. Matures fruit in four months from seed. Grown in Philip-

pine Islands only upon trellises. When sliced and steeped over night in lime water

and then boiled in a sugar sirup until it candies, it makes a most delicious glace

Iruit." {Li/on.) (See No. 2936, Inventory No. 7, for description of this plant.)

17968 to 17972. Beta vulgaris. Sugar beet.

From Lyons, N. Y. Received through the Lyons Beet Sugar Company, March
1906.

Sugar-beet seed, as follows:

17968. Original Kleinwanzleben.

Grown by Kleinwanzleben Sugar Company, Kleinwanzleben, Germany.

17969. Srhreiber's Specialitaet.

Grown by G. Schreiber & Sons, Nordhausen, Germany.

17970. Elite Kleimvanzleben.

Grown by Dippe Bros.
,
Quedlinberg, Germany.

17971. Kleimvanzleben.

Grown by F. Heine & Co., Hadmersleben, Germany.

17972. Kleinwanzleben.

Grown by C. Braune & Co., Bundorf, Germany.

17973 and 17974. Beta vulgaris. Sugar beet.

From Lehi, Utah. Received through the Utah Sugar Company, March, 1906.

17973. Kleinwanzleben.

Grown by the Utah Sugar Company, Lehi, Utah.

1 7974. Kleimvanzleben.

Grown by the Fremont County Sugar Company, Sugar City, Idaho.

17975. Beta vulgaris. Sugar beet.

From Caro, Mich. Received through the Peninsula Sugar Refining Company,
March 10, 1906.

Kleimvanzleben. Grown by Otto Hoerning & Co., Eisleben, Germany.

17976 to 17980. Beta vulgaris. Sugar beet.

From Owosso, Mich. Received through the Owosso Sugar Company, March 12,

1906.

Sugar beet seed, as follows:

17976. Kleinwanzleben.

Grown by Henry Mette & Co., Quedlinberg, Germany.

17977. Kleimranzleben.

Grown by Rabbethge & Giesecke, Kleinwanzleben, Germany.

17978. Kleimvanzleben.

Grown by Wohanka & Co., Prague, Bohemia.

17979. Kleimvanzleben.

Grown by K. W. Kuhn & Co., Maarden, Holland.

17980. Elite Kleinwanzleben.

Grown by Otto Bruenstedt, Schladen-im-Harz, Germany.
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17981. Asparagus acutifolius.

From Nice, France. Presented by Dr. A. Robertson-Proschowsky. Received
March 12, 1906.

"This is an evergreen plant which is found growing wild here, but never in abun-
dance. It grows both in tlie woods and on sunny slopes; in some places where it is

very dry, receiving no rainfall for two or three years. In such places the stems are

short antl quite leafy, and it is here only that they sometimes, but rarely, produce
seeds. In the shade the plants produce stems several meters in length, climbing
either shrubs or trees and hanging down the slopes, where they have a very graceful

appearance. Young plants are readily transplanted when the roots are .still librous,

hut when they become older and the roots are thick and fleshy it is impossible to trans-

plant them. This asparagus in tbe wild state is (juitea delicacy, and although scarce

and sparingly found, the young shoots are eagerly sought for." (I'roschoivsky.)

17982 and 17983. Nicotiana .spp.

From Philadelphia, Pa. Receive<l through Henry A. Dreer, Inc., March 5, 1906.

17982. NiCOTIAXA SANDERAE.

(Sees. p. I. No. 17246.)

17983. NiCOTIA.NA SANDEKAE liyb.

(Sees. P. I. No. 17247.)

17984. Andropogon sorghum. Sorghum.

From Canadian, Tex. Received through Mr. Thomas F. Moody, March 10, 1906.

Sourless.

17985. CoLOCASiA sp.
• Dasheen.

From Aguas Buenas, P. R. Received through Mr. A. W. Bowser, March 12,. 1906.

Identical with S. P. I. No. 15395.

17986. CoLOCASiA .sp. Taro.

From Georgetown, S. C. Received through Mr. John Tull, March 12, 1906.

" Roots of the so-called Yellow Tanier of South Carolina. These roots were grown
by me last year on Cat Island from roots given to me by Mr. Alex. Lucas, of Santee,

S. C." {Tull.)

17987. COLOCASIA sp.
" Taro.

From Georgetown, S. C. Received through Mr. John Tull, ]March 12, 1906.

"Roots of the so-called White Tanier oi South Carolina. These were grown by
me on Cat Island last year from roots given to me by an old negro (John Muggins)
who lives near here. He grows a few every year just for his own use, and has grown
them from time immemorial." ( Tull.

)

17988. Arachis hypogaea. Peanut.

From Yungas Valley, Bolivia. Received through Mr. Arthur L. Jackson, of

La Paz, Bolivia, March 12, 1906.

17989. Nicotiana tomentosa

From Hamburg, Germany. Received through Mr. Albert Schenkel, March,
1906.
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17990. Chamaecyparis lawsoniana.

From Sacrainento, Cal. Presented by Mr. H. A. Alspach. Received March 1,

1906.

This is a native of California and Oregon, where it grows to a height of 200 feet.

It is one of the most beautiful conifers, of which about 60 garden forms exist in
European nurseries and collections. (For foreign exchange.)

17991. Saccharum ciliare.

From St. Kitts, British West Indies. Presented by ^Ir. F. R. Shepherd, curator,
Botanic Gardens, at the request of Sir Daniel Morris, Commissioner of Agri-
culture for the West Indies. Received October 27, 1905.

Concerning this plant the following brief notice appeared in the Agricultural
News, the fortnightly review of the Imperial Department of Agriculture for the
West Indies (Vol. IV, p. 87)

:

"A number of plants of Snecharnm ciliare raised from seed received through the
Imperial Department of Agriculture from India in May last are growing at the Botanic
Station, St. Kitts. These plants, which are now arrowing, appear to withstand
drought well, and trials are being made to test their usefulness for fodder purposes.
This species may also be suitable for forming ornamental clumps on lawns, similar to

pampas grass.
'

'

17992. Medicago sativa. Alfalfa.

From Province of Valencia, Spain. Received through Hon. R. L. Sprague,
United States consul, (Gibraltar, Spain, March 2, 1906.

"The most vigorous and best quality of alfalfa grown in the Province of Valencia,
producing continuous crops the whole year." {Sprague.

)

17993. Phoenix dacttlifera. Date.

From Nefta, Tunis. Presented by Mr. Louis Grecii, through ]Mr. T. H. Kear-
ney. Received November 1, 1905.

Menakher.

17994. Triticum vulgare. Wheat.
From Rieti, Italy. Received through Unione Produttori Grano da Seme, March

14, 1906.

Rieti.

17995. Garcinia morella. Gamboge.
From Kingston, Jamaica, British West Indies. Received through Dr. W. Faw-

cett, director of Public Gardens, March 15, 1906.

Introduced for the purpose of growing stocks upon which to graft the mangosteen.

17996 to 17998. Sechium edule. Chayote.

From Mayaguez, Porto Rico. Received through the Porto Rico Agricultural

Experiment Station, February 5 and April 26, 1906.

Fruit of apparently three varieties, as follows:

17996. White. 17998. Large, green.

17997. Small, green.

17999. Trifolium incarnatum. Crimson clover.

From Richmond, Va. Received through T. W. Wood & Sons, March 17, 1906.

Late WJtite.
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18000. LoLiUM ITALICUM. Italian rye-grass.

From New Yoik City, N. Y. Received through Henry Nuiigesscr .\c Co., March

17, 1906.

18001 to 18118. Trifolium pratense. Red clover.

Kereived througii Mr. Charles J. Brand of this Department aii<l di.'^trihute«l by

him in connectioii with hi.s work on life hi.story, seed prodiution, and change

of seed. A series of red clovers of different regional origin, being the first

generation from seed of the crop of UtO:5 which wa.H .sown in 1904 and harvesteti

in KtOo.

18001 to 18021.

From Shirley, 111. Received through Mr. Eugene D. Funk, March, 1906.

18022 to 18037.

From Rushville, Ind. Received through Mr. Theodore IT. Reed, March,

190fi.

18038 to 18054.

From Favetteville, N. Y. Receiveil through Mr. A. T. Armstrong, March,

1906.

18055 to 18068.

From Mansion, Wis. Received through Mr. J. B. McNown, .March, 1906.

18069 to 18082.

From \Vai)ak()neta, Oliio. Received through Mr. .Jolin A. Ritchie, .March,

1906.

18083 to 18100.

From Fargo, N. Dak. Received through Prof. J. II. Shepperd, March, 1906.

18101 to 18118.

F'rom Carlton, Oreg. Received through Mr. F. J. Canfield, April 21, 1906.

18119. Beta vulgaris. Sugar beet.

From Aschersleben, Germany. Received through the Owosso Sugar Company,
Owosso, Mich., March 17, 1906.

Jaensch Viclrix. Grown by Mr. Gustav Jaensch.

18120. Persea (jratissima. Avocado.

From Bayamon, P. R. Presented bv Mr. A. B. Mitchell. Received March 19,

1906.

MUchell. "A very superior variety. Size, large; color of flesh, dark yellow; flavor,

excellent. Base, usually slender. Seed, medium to large." {Burretl.)

18121. CucuRBiTA PEPO. Pumpkin.

From Australia. Presented bv Mr. M. Levek, of Washington, D. C. Received

Maich 18, 1906.

Thought by Mr. Levek to be a variety known as Turk's Crown.

18122. RiciNUS COMMUNIS. Castor oil plant.

From Santiago de las Vegas, Cuba. Received through Prof. C. F. Baker, March
19, 1906.

A large-seeded variety.
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18123 to 18130.

From Bathurst, New South Wales. Presented bv Prof. R. W. Peacock. Received

February 13, 1906.

Samples of various native grass seeds, as follows:

18123. Eragrostis piLOSA. 18127. Panicum flavidum.

18124. Eleusixe aegyptiaca. 18128. Panicum prolutum.

18125. Diplachne fusca. 18129. Panicum decompositum.

18126. Diplachne peacockii. 18130. Axdropogon sericeus.

18131 to 18151.

From Berkeley, Cal. Received through Prof. A. V. Stubenrauch, of the Agri-

cultural Experiment Station, March 6, 1906.

18131. ViCIA NISSOLIANA;

18132. ViciA atropurpurea.

18133. ViciA varia.

18134. ViCIA SATIVA obovata.

18135. ViciA pannonica.

18136. ViciA lutea.

18137. ViciA FABA.
'

Horse bean.

Black Spanish.

18138. ViCIA SATIVA MACROCARPA.

18139. VlClA MONANTHOS.

18140. VlCI'A MONANTHOS.

18141. ViCIA CALCARATA.

18142. ViciA FABA. Horse bean.

18143. ViciA FABA. Horse bean.

Winter.

18144. Lathyrus tingitanus uniflorus.

18145. Lathyrus tingitanus.

18146. Lathyrus clymenum.

18147. Lathyrus annuus.

18148. Lathyrus ochrus.

18149. Lathyrus articulatus.

18150. Lens nigricans.

18151. Trigonella corniculata.

18152 to 18155. Ch^tochloa italica. Millet.

From Lawrence, Kans. Received through F. Barteldes & Co., March 20, 1906.

18152. New Siberian.

18153. Hungarian.

18154. German.

18155. Common.

18156. RiciNUS COMMUNIS. Castor-oil piant.

From Santiago de las Vegas, Cuba. Received through Prof. C. F. Baker, March

20, 1906.

A small-seeded variety.
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18157. PisuM SATIVUM. Pea.

Kroiii Paris, Frame. Received tlirough Vilmorin-Andrienx &. Co., March L'O,

1906.

Wax-pod.

18158 and 18159.

From UiusaniH", Switzerland. Received through Trof. (J. Martinet, March 21,

1906.

18158. Lathyrus heterophvi,-
Li;s.

18159. ViCIA VILLOSA f.LABRE-

8CENS.

18160 to 18198. AxDRoroGON sorghum. Sorghum.

From BerUn, (iermanv. Presented hv the Berlin Botanical Museum. Received

February 14, 1906.
'

A c()llectii)n of African sorghum seed, a.s follows:

18160. Amphibolus.

18161. Cakareus.

18162. Charisianus.

18163. Charisianus glal/rescens.

18164. Charisianus holstii.

18165. Columns.

18166. Colorans.

18167. Colonws.

18168. Elegans.

18169. Elegans.

18170. Elegans.

18171. Inhonestus.

18172. Kerstingiamis typicus.

18173. Kerstingianus iijpicus.

18174. Kerstingianus sulfureus.

18175. k'ersiiiigianus sulfureus.

18176. Kerstingianus sulfureus.

18177. Kerstingianus sulfureus.

18178. Nitens.

18179. Ondongae.

18180.

18181.

18182.

18183.

18184.

18185.

18186.

18187.

18188.

18189.

18190.

18191.

18192.

18193.

18194.

18195.

18196.

18197.

18198.

fh'ulifer.

Oimlifer.

Orulifer.

Ondifer.

Orulifer.

(h'uUfer.

Oi-ulifer.

Ovulifer.

f)ndifer.

Ovulifer.

Orulifer.

Pendulus.

Roxburghii.

Schumannii.

Vsaramenis.

Ziegleri.

Elegans.

Ovulifer.

Ovulifer.

18199. Elaeagnus hyb.

From Gotha, Fla. Received through Mr. Henry Nehrling, March 22, 1906.

18200 and 18201. Zea mays. Sweet corn.

From North Pomfret, Vt
1906.

Received through Mr. Stephen Hewitt, March 23,

Grown from S. P. I. No. 13256.Golden Malakhov.

18200.

Amber-colored ears showing a distinct red striping; originally grown from

one ear which was dark colored and very sweet.

18201.

Light amber-colored ears; sweet.
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18202. ViciA FULGENS. Scarlct vetch.

From Paris, France. Received through Vilmorin-Andrieux &Co., ^March 23,

1906.

18203. AxDROPOGOx sorghum. Sorghum.

From Dallas, Tex. Received through the Texas Seed and Floral Company,
March 23, 1906.

Sumac Cane.

18204 to 18224. Xanthosoma spp.

From Mavaguez, P. R. Received through
ment Station, March 2-1, 1906.

A pollection of yautia roots, as follows:

Yautia.

the Porto Rico Agricultural Experi-

18204.
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18230. AvEXA SATiVA. Oat.

From Richmond, Va. Received through T. W. Wood & Sons, January 27, 1906.

Burt. Special .^election of geed from No. 17451.

18231. Skchium edule. Chayote.

From New Orleans, La. Received through the J. StecklerSeed Company, March,
1906.

18232. CucuMis MELO. "Winter muskmelon.

From Ispahan, Persia. Received through Mr. Frank Benton (No. 33), March 27,

1906.

"Seed of a winter muskmelon grown extensively about Ispahan, Persia. It keeps,

if put in a cool, airy place, all winter, and may be used at any time. Bears trans-

portation well; many are taken over rough roads on pack animals two to three hun-
dred miles. Oblong, light jellow, netted finely; flesh light yellow, semitransparent
or watery; quite juicy; fair quality. Said to succeed best on slightly alkaline soil."

{Benton.) ,

18233. Bp:ta vulgaris. Sugar beet.

From Wellsboro, Ind. Received through the West Michigan Sugar Company,
March 27, 1906.

Knauer's Marigold.

18234 and 18235. Amygdalus spp.

From (^uetta, British India. Presented by Lieut. W. L. Maxwell, One Hundred
and Twenty-Seventh Baluchistan Light infantry. Received March 24, 1906.

18234. Amygdalus persica. Peach.

Quetta.

18235. Amygdalus persica laevis. Nectarine.

Quetta.

"These seeds were taken from the best trees in Quetta. Quetta is nearly 6,000 feet

high; summer temperature, 100° F. in the .«hade at times; winter temperature known
to drop below zero, and severe frost is knowm to continue for weeks at a time."
( Maxwell.

)

18236 and 18237. Chenopodium quinoa. Quinoa.

From La Paz, Bolivia. Received through Senor M. V. Ballovian, Ministerio de
Colonias y Agricultura, March 24, 1906.

18236. Chenopodium quinoa. Q,uinoa.

Quinoa amarga or Common.

18237. Chenopodium quinoa. Quinoa.

Arrocillo or Rotjal.

(See Nos. 2931, 3073, and 3074, Inventory No. 7.)

18238 to 18240.

From Chainan, Baluchistan. Presented by Lieut. W. L. Maxwell, One Hun-
dred and Twentv-Seventh Baluchistan Light Infantry. Received March 29,
1906.

^

Plants and cuttings, as follows:

18238. Amygdalus communis. Almond.
18239. Amygdalus persica.

'

Peach.

18240. PuNicA granatdm. Pomegranate.
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18241. ViciA FABA. Broad bean.

From Buenos Ayres, Argentina. Presented by Mr. H. B. Vannote, 11 and 13

Vandewater street, New York, N. Y. Received March 26, 1906.

18242 and 18243. Prunus spp. Cherry.

From Dreshertown, Pa. Received through Thomas Meehan Si Sons, March 31,

1906.

Trees to be used as stocks upon which to bud Japanese flowering cherries, as

follows:

18242. Prunus avium. Mazzard cherry.

18243. Prunus mahaleb. Mahaleb cherry.

18244. Agave rigida sisalana. Sisal.

From Miami, Fla. Collected by Mr. L. H. Dewey, March 8 and 14, 1906.

Received March 31, 1906.

Bulbils secured for introduction into Porto Rico.

18245 and 18246. Avena satiya. Oat.

From Orebro, Sweden. Received through C. A. Hagendahl's Son, March 28,

1906.

18245. White. 18246. Black.

18247. Medicago sativa. Alfalfa.

From Milwaukee, Wis. Received through the Wernich Seed Company, March

29, 1906.

Turkestan.

18248 to 18255. Solanum tuberosum. Potato.

From La Paz, Bolivia. Received through Senor INI. V. Ballovian, Ministerio de

Colonias y Agricultura, March 24, 1906.

18248. YmiUa. Raised in La Paz.

18249. Sicha. Raised at the foot of the Sub-Andine chains.

18250. Phureja. Raised on the table-lands.

18251. Luqui. Raised on the table-lands.

18252. Queni. Raised in La Paz.

18253. Apharu. Raised on the table-land of Bolivia.

18254. Monda. Raised on the table-lands.

18255. Khati. Raised in La Paz.

18256 to 18277.

From Peking, China. Received at the Plant Introduction Gardens, Chico, Cal.,

through Mr. F. N. Meyer, February 26 and 27, 1906.

Seeds and cuttings of Chinese plants, the seeds indicated by the letter "a" fol-

lowing the number, as follows:

18256. JuGLANS REGiA. Persian walnut.

From Peking. "(No. 3a. ) A very large, hard-shelled variety said to have

come from the western mountains, where it gets quite cold." {Meyer.)

18257. JuGLANs REGIA. Persian walnut.

From Peking. "(No. 4a. ) A hard-shelled, sweet variety said to have come

from the mountains 40 miles north of Peking; will probably prove hardy quite

far north." {Meyer.)
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18256 to 18277—Continued.

18258. Glycine hispida. Soybean.

From IVe-san. "(No. 5a.) This sov l)ean is ext<»nsively ciiltivated in the

mountains north of Peking and is highly esteemed for luunan food; recjuires

but little irrigation, and is well worth trying in the arid West." {Meyer.

)

18259. Glycine hispida. Soy bean.

From Tschang-ping-tsu. "(No. 6a.) This l>ean is grown in tlie northern

country as a nitrogen-supplying crop with sorghum, corn, or millet; does not

scatter much when ripe, but seems to be late in ripening." {Meyer.
)

18260. Prinus abmexiaca. Apricot.

From Peking. "(No. 7a.) The so-called Chinese almond, l»nt it is really a

sweet-kernclfd apricot. It is considered a (iin' little nut by the C'liinese, who
eat them salted after having them soaked in water to get ri<l of the skin."

(
Meiji'r.

)

18261. Prunis armeniaca. Apricot.

From Peking. "(No. 8a.) The same as No. 7a (S. P. 1. No. 18260), Init

inferior in ((uality; hoth are probably the same plant. They are said to he a

special strain of apricots, being grown only for their seeds." {Meyer.)

18262. A.MYGDALUS persica. Peach.

From Peking. "(No. 9a.) 8eetls collected from a tree growing in the Ger-

man Legation grounds at Peking. This tree, which is about 40 feet high, is a

most heavy bearer and looks like a remarkably tiirifty peach tree. Its leaves

are much darker green than those of the cultivated ones. I was told that it is

a fine ornamental tree in the spring, being one sheet of rose-colored blossoms "

(
Meyer.

)

18263. JuGLANS RBGIA. Persian walnut.

From Tientsin. "(No. 10a.) A small variety bought in Tientsin. May
prove to be very hardy, as the nuts are small and hard." {Meyer.

)

18264. Xanthoceras sorbifolia.

From Wei-tsan Mountains. "(No. 11a.) A small ornamental tree belong-

ing to the horse-chestnut family. Is very well fit for a solitary lawn tree in a

small garden, as it grows only to a small size and makes a dense head of foli-

age." {Meyer.)

18265. QrERCis dentata. Oak.

From Ming Tombs, north of Peking. "(No. 12a.) This oak attains a
medium size, has very large, dark green leaves, and is well worth growing;

looks quite different from other oaks. Collected on the grounds of the Ming
Tombs, 30 miles north of Peking, where it gets extremely cold. The trees

will probably prove hardy quite far north." {Meyer.

)

18266. DiosPYROS lotus. Persimmon.

From Pee-san. "(No. 13a.) A small persimmon used as stock for the
seedless one.

'

' ( Meyer.

)

18267. Catalpa bungei. Catalpa.

From Wei-tsan Mountains. "(No. 78.) Young trees of which the parents

have grown to a very large size in an old temple garden. This tree is one
of the finest flowering trees in the world." {Meyer.

)

18268. Tamarix sp.

From Wei-tsan Mountains. "(No. 83.) A very graceful bush, suitable

for planting along the water's edge." {Meyer.

)

18269. Populus sp. Poplar.

From Wei-tsan Mountains. "(No. 84.) This poplar is often found growing
in old temple gardens ; it has whitish bark and attains a very large size. Prob-
ably the same as No. 15 (S. P. I. No. 16915.) " {Meyer.)
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18256 to 18277—Continued.

18270. Jasminum xcdiflorum. Jasmine.

From Wei-tsan Mountains. "(No. 85.) A jasmine with green stems and
yellow flowers, adapted for terraces and walls." (Meyer.)

18271. Lycium ep. Matrimony vine.

From Palitswang. "(Xo. 86.) A matrimony vine which is trained on one
stem with all the small branches drooping down like a weeping tree ; is loaded

in the fall with red berries." (Meyer.)

18272. PisTACiA CHiNENSis. Pistache.

From Wei-tsan Mountains. "(No. 89.) The carpellate form of the Chi-

nese pistache. A rather ornamental, small tree ; bears heavy bunches of small,

scarlet-purplish-coloi^d berries." (Meyer.)

18273. PisTACiA CHiNENSis. Pistache.

From Wei-tsan Mountains. "(No. 90.) The staminate form of the Chi-

nese pistache. A very ornamental tree with graceful, pinnate foliage
;
grows

to very large dimeiL«ions." (Meyer.)

18274. POPULUS sp. Poplar.

From the mountains near Fangshan. " (No. 134.) A poplar found grow-

ing in a ravine; probably a tall-growing variety." (Meyer.)

18275. MoRUs ALBA. Mulberry.

From the mountains near Fangshan. "(No. 135.) Tall sprouts found

growing by the roadside; may be a new kind." (Meyer.
)

18276. (Undetermined.)

From the mountains near Fangshan. "(No. 136.) Cuttings of a semi-

climbing, low shrub." (Meyer.)

18277. KoELRECTERiA PANicuLATA. Varnish tree.

From Wei-tsan Mountains. (No. 137.)

18278 to 18293.

From Peking, China. Collected by Mr. F. N. Meyer and sent direct to the

Arnold Arboretum, Jamaica Plains, Mass. Received during the winter of

190.5-6.

Cuttings of Chinese plants, as follows:

18278. EuoNYMUS sp.

From Shan-hai-kwan. " (No. 4.) A low-growing shrub with corky wings

on its branches; found in semishady situations." (Meyer.)

18279. (Undetermined.)

From Shan-hai-kwan. "(No. 16.) A low, spreading bush with edible red

berries; grows between rocks and in sunny as well as shady situations."

(Meyer.

)

18280. Ampelopsis sp.

From Shan-hai-kwan. (No. 17.)

18281. Ampelopsis sp.

From Chang-li. (No. 18.

)

18282. Prtjnus sp.

From Shan-hai-kwan. (No. 51.)

18283. Spiraea sp.

From Shan-hai-kwan. "(No. 20.) A small, shrubby Spiraea resembling

•S". thunbergii; found growing between rocks and exposed places." (Meyer.)

18284. Ampelopsis sp.

From Chang-li. (No. 21.)
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18278 to 18293—Continued.

18285. AcTiNimA sp. (?)

From Hvvai-jou. (No. 22.)

18286. EuoxYMi's sp.

From Hwai-jou. "(No. 24. ) A very striking Euoni/mus with red leaf tops,

resemblingK bungeanus but bearing a much larger quantity of fruit.
'

' ( Meyer. )

18287 to 18289. (Undetermined.)

From Shan-hai-kwan. (Nos. 52 to 54.) Cuttings of unidentitied .shrubs.

18290. Pru.ntm akmeniaca. Apricot.

From Shan-hai-kwan. "(No. 55.) A wild apricot growing in a ravine

near an old temple. '

' ( Meyer.

)

18291. Spiraea sp. (?)

From Shan-hai-kwan. "(No. 56.) Found growing between the rocks in

the mountains near Shan-hai-kwan." (Ma/er.)

18292. Ampelopsis sp.

From Chang-li. "(No. 99.) A vine growing on rocky places in the moun-
tains; has deeply lobed leaves ami white berries." (Meyer.)

18293. Ampelopsis sp.

From Chang-li. "(No. 100.) A vine resemljling .1. rrlchil, but with both

entire and three-lobed leaves; assumes beautiful fall colors and though small

and apparently tender is well worth trying." [Meyer.)

18294 to 18296.

From Peradeniya, Ceylon. Received through J. C. Willis, director of Royal

Botanic Gardens, February 26, 1906.

18294. Crotalaria sp.

Imported for experimental purposes in connection with cover crops for tea

and coffee plantations.

18295 and 18296. Arachis hypogaea.
^

Peanut.

18295. Mauritius. 18296. (Unnamed.)

18297 and 18298. Ipomoea batatas. Sweet potato.

From Kingston, Jamaica, British West Indies. Presented by Dr. William Faw-
oett, director ol Hope Gardens. Received March 29, 1906.

"Tubers of the two varieties of white-skinned potato which thrive best here."

(
Fawcett. )

18297. John Barnelt. 18298. Law.

18299. HuMULUS lupulus. Hop.

From North Yakima, Wash. Presented by Mr. H. B. Scudder. Received Feb-

ruary, 1906.

Semsch. Seeds produced on vine of S. P. I. No. 5787, in 1905. "Probably these

seeds were results of pollination with pollen from the male plants of the common
Yakima hop. They should b.e planted for selection of the best seedlings.

'

' {Fairchild.

)

18300 and 18301. Canna spp. Canna.

From Palermo, Sicily. Presented by Prof. Dr. A. Borzi, director of the Botanic

Gardens. Received March 30, 1906.

18300. Canna indica. 18301. Canna iridiflora.
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18302. Zea mays. Com.
From Callao, Peru. Presented by Mr. C. B. Cisneros. Received March 12, 1906.

18303 to 18309.

From Teheran, Persia. Presented by Mr. John Tyler, United States vice-consul-

general. Received March 23, 1906.

Seeds, as follows:

18303. CucuMis MELO. Muskmelon.

A white-skinned variety.

18304. CucuMis MELO. Muskmelon.

Kharbuzzah. "This is thought to be a corruption of khar poozah, khar
meaning ass and poozah snout or nose, possibly on account of its oblong shape.

The highest quality of this kind is produced at a village 16 miles north of

Ispahan, called Gurg Ab (Wolf Water), being irrigated with water impreg-
nated with alkaline element-. The flavor is agreeably sweet and pleasant,

and approved by almost every individual taste. When ripe, however, on
account of the delicacy of the texture of the skin and the crispness of the

inner substance it can not be transported without damage from the j)lace where
it is grown. It is said that the vil)ration caused to the ground by a horse

cantering within a few yards will split it up, and that to pierce it with a pin is

sufficient to make a circle of cracks. Such as are brought to Teheran, and
those taken to towns nearer the area of gi-owth, are cut before they are ripe

and consequently lose much of their delicacy of flavor. The principal supply
for the Teheran market is produced from 12 to 30 miles away, and the fruits

are of various qualities, according to the soil and water supply. None are

grown in the immediate vicinity of the city. The color of the Kharbuzzah in

the best qualities is a pale yellow, but there are some nearly white or of a

cream color.
'

' ( Tyler.

)

18305. CucuMis MELO. Muskmelon.

Tdlabee (Desired). "In shape a spheroid, of a greenish tinge both inside

and out, although some are inclined to yellow. When good, their flavor is

pleasant and rather sweet. If, however, they are deficient in sweetness, sugar

may be added with advantage. In this they differ from the Kharbuzzah,

which is not improved by sugar; in fact, many peojile eat it with pepper and
salt. Their average weight is from 4 to 5 pounds, and I do not think that I

have ever seen one that exceeded a batman (6| pounds)." {TyJi-r.)

18306. Cl'cumis melo. Muskmelon.

Garmack (Little heat). "This variety resembles in shape, size, and flavor,

though not so sweet, the Tdlabee. It "is less delicate in texture, and if of a

poor quality is not much better than a Swede turnip; but as it is the first to

come to market it finds considerable favor. If, however, it lacks sweetness

its flavor coalesces very well with pounded sugar." ( Tyler.

)

18307. Cltcumis sativus. Cucumber.

Persian Khear. "A smooth-skinned variety about 5 or 6 inches in length,

and the larger 6 or 7 inches in circumference. They are crisp in texture and
pleasant to tlie taste. I think they are a little sweeter than ours, and conse-

quently preferred by the natives. These plants, both melons and cucumbers,
are planted on the margin of a trench with a bank about 4 feet wide when
quite dry for the plant to lie upon, for if the fruit comes in touch with the

irrigation water it brings on the rot.
'

' ( Tyler. )

18308. CiTRULLUS VULGARIS. "Watermelon.

Andardnah. "Probably a corruption of Hind-daneh, meaning Indian

grain or seed, partially confirming the common belief that it was originally

brought from India, although it has been extensively cultivated in Persia for

centuries. In some districts of eastern Persia it attains an immense size,

weighing upward of 100 pounds, but in Teheran it rarely exceeds a third of

that weight. Being very cheap in price, it is looked upon as a generous addi-

tion to the diet of the poor." ( Tyler.)
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18303 to 18309—Continued.
18309. AxDROPOGON SORGHUM. Sorg-hum.

(No data.)

18310. Phaseolus max. Mung bean.

From Barbados, British West Indies. Presented by Hon. D. Morris, Commis-

sioner of Agrioulture for the West Indies. Received April 6, 15t06.

Woolly Piirol.

18311 to 18315. AuACHTS hypocaea. Peanut.

From Peradeniya, Ceylon. Presented by Mr. J. C. Willis, director of Royal

Botanic Gardens. Received April (i, HHXi.

18311. Taiijnri: 18314. Barbados.

18312. Mauritius. 18315. Brazil.

18313. Pondicherry.

18316 to 18318. DioscoREA spp. Yam.

From Mava>,nie/, P. R. Presented by the Agricultural Experiment Station.

Received April 4, 1906.

18316. DiOSCOKEA ACILEATA GUINEA. 18318. DiOSCOREA TRIFIDA.

18317. DioscoREA TRIFIDA. A purplc Variety.

A white variety.

18319 and 18320.

From :\lanila, P. I. Presented by IMr. William S. Lyon, horticulturist. Bureau

of Agriculture. Received April 3, 1906.

18319. Xanthosoma sp.
^ Yautia.

" Locallv known aa Gabe de China. Chief distinction seems to be in the size

of the main rootstock, whith grows very large. Grown alongside of intro-

duced Xanthosoma, it made in eight months a main rootstock as large and half

again, weighing, when green, nearly 2 pounds." [Lyon.)

18320. Colocasia sp.
*

Most common Gabe of the Philippine Islands.

18321. Canavalia ensiformis. Sword bean.

From Mavaguez, P. R. Presented bv the Agricultural Experiment Station.

Received March 27, 1906.

18322 and 18323. Saccharum officinarum. Sugar cane.

From Cienfuegos, Cuba. Presented by Dr. Robert M. Grey, Harvard Botanical

Station, Central Soledad. Received March 27, 1906.

Samples of each of the following hand-fertilized sugar cane seed:

18322. CrystaUina X Crystallina.

18323. Crystallina (female) X Java seedling No. 51 (male).

18324. LiLiUM philippinense. Lily.

From Thetford, Vt. Received through Mr. George S. Worcester, April 10, 1906.
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18325. Peltandra sagittaefolia. Wampee.
From Cat Island, South Carolina. Received through Mr. John Tull, April 9,

1906.

"The roots are extensively eaten by the colored natives." ( Tull.)

18326. Andropogon sorghum. Sorghum.

From Bombay Presidency, India. Presented by Prof. G. A. Gammie, economic
botanist, Ganeshkhind Botanical Gardens, Kirkee, Poona, India. Received
April 9, 1906.

"Seed of a dwarf variety of sorghum cultivated in the Punch Mahals District of

the Bombay Presidency. It is locally known by the name of RdU'uVia and grows to

the height of 2j to Si feet." [Gammie.)

18327. PoA trivialis. Rough-stalked meadow grass.

From Paris, France. Received through Vilmorin-Andrieux & Co., April 7,

1906.

18328. CucuRBiTA melanosperma. Ecuador melon.

From Quito, Ecuador. Presented by Mr. S. Ordonez M. Received April 9,

1906.

"This plant is native to this country, where it is cultivated quite extensively and
used for food for man as well as for stock. Although a perennial, it is more com-
monly treated as an annual and planted with corn. It is also planted along walls

and at the foot of trees, upon which it will climb and produce melons continuously.

The plant will not endure severe frost, and grows where the temperature ranges from
14° to 25° C.

"When used as human food the melon, as long as it is so soft that a finger nail can
be driven into the shell, is simply cooked and made into different dishes with butter

and salt; when ripe it is eaten cooked, with milk added at the table. For stock it

is iised ripe and simply cut to pieces; when cooked, however, it is far better, espe-

cially for stock and milch cows.
"The melons average 20 to 30 pounds each. The pulp is white and contains sugar

and some starch. When completely ripe the shell is very hard and the seeds black,

giving the melons much the appearance of a watermelon. The ripe melons can
easily be kept a year in a dry and ventilated place, this condition making them
valuable for winter feed. There are two varieties—the white-shelled and the green
and white striped. These seeds are of the latter variety." [S. Ordonez M.

)

18329 to 18331.

From Manila, P. I. Presented by Mr. William S. Lyon, horticulturist, Bureau
of Agriculture. Received April 3, 1906.

18329. Caxavalia ensiformis. Knife bean.

" ' Maraittoiig' of the Pampangans. The young and tender pods make an
excellent snap bean, and the green as well as the fully ripe seeds area good
substitute for Lima or Haricot beans. This variety, while prostrate and ram-
bling, is distinctively nontwining. It makes pods in two months and matures
seeds in four months from planting." (Lyon.)

18330. Crotalaria juncea. Sunn hemp.

"This requires rich soil, abundant moisture, and close planting to produce
long fiber. If planted wide and kept pinched it becomes very floriferous and
an ornamental acquisition to the garden." {Lyon.

)

18331. Pachyrhizus a'ngulatus. Yam bean.

18332. Beta vulgaris. Sugar beet.

From Raunitz, near Wettin, Germany. Received from Mr. G. Wesche, through
Mr. E. Nettwall, of Prague, Bohemia, April 11, 1906.

Wesche^ s Ertragreichste, or Richest in Yield,
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18333. EuTREMA WASABi. Japanese horse-radish.

From Yokohama, Japan. Received through the Yokohama Nursery Cumpauy,
April 11, 1906.

(For description see No. 9891, Inventory No. 10.)

18334 to 18337. Akachis hypogaea. Peanut.

From Suffolk, Va. Kei-eived through the Suffolk Peanut Company, April

i;-!, 190(3.

A collection of peanuts obtained for foreign exchange, as follows:

18334. Virginia. 18336. Carolina.

18335. Bunch. 18337. Spani.><h.

18338. ViciA SATivA. Common vetch.

FromSvalof, Sweden. Received through Allmanna SvenskaUtsiideisaktit-bolaget,

April 13, 1906.

18339. IIedysarum sibiricum.

From Groningen, Holland. Presented by the Jardin Botanique de (ironingen.

Received April 12, 1906.

18340. ViciA FABA. Broad bean.

From London, England. Presented bv Mr. S. E. Wynne. Received April

14, 1906.

Harllngton White Windsor. "To grow : Plant in good, strong, rich soil in January

or February for main crop, and from February to May for successive crops. Plant

in rows 2 feet to 30 inches apart; when the plants are about 30 inches high cut off

the tops; they need no staking, (iather the pods when young, when the seeds are

not over three-fourths inch in length.

"To cook : Use plenty of water, adding a heaped tablespoonful of salt to each half

gallon. Shell the beans, put them into boiling water, and boil rapidly until tender-
about fifteen minutes for very young beans. Drain them thoroughly, and serve

quite separately, but with a sauceboat ot parsley sauce as an accompaniment. The
beans are excellent with boiled bacon, but they must be cooked alone, never with

the meat. If very young they should be cooked fifteen minutes ; if older, twenty to

twenty-five minutes, but do not overcook them. Half a peck of the pods should

yield a good dish. In England they aie in season in July and August.

"Average cost, 6s. per peck." {Wynne.)

18341. Castanea sativa. Chestnut.

From Yokohama, Japan Received through the Yokohama Nursery Company,
April 14, 1906.

18342. SOLANUM jamesii.

From Grand Island, Nebr. Presented by Mr. E. Corbin. Received April 17,

1906.

(See No. 10473, Inventory No. 11.)

18343 to 18345. Andropogon sorghum.

From Lawrence, Kans. Received through F. Barteldes & Co., April 17, 1906.

18343. Jf-rusa/^m com sorghum. 18345. Yelloiv milo.

18344. Hed kafir corn. ^
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18346 to 18357.

From Gatton, Queensland, Australia. Presented by Prof. John Mahon, prin-

cipal of the Queensland Agricultural College. Received April 18, 1906.

Eragrostis brownei.

Eriochloa punctata.

ischaemum pectinatum.

Panicum DECOMPOSITUM.

Panicum divaricatissimum.

Andropogon australis.

18346. Andropogon sericeus. 18352.

18347. Andropogon intermedius. 18353.

18348. Anthistiria ciliata. 18354.

18349. Chloris divaricata. 18355.

18350. Chloris truncata. 18356.

18351. Chrysopogon parviflora. 18357.

18358 to 18381.

From Hanatote, Ugo, Japan. Presented by Mr. S. Nakagawa, Riku-u Agricul-
tural Experiment Station. Received April 12, 1906.

Seeds, as follows:

18358. Brachypodium .iaponicum.

Brachypodium .japonicum.

Bromus inioloides.

18359.

18360.

18361.

18362.

18363.

18364.

18365.

18366.

18367.

18368.

18369.

18370.

Cassia mimosoides.

coix lacryma-.iobi.

Desmodium gardneri.

Eleusine coracana.

Eragrostis ferruginea.

Eriochloa villosa.

HOLCCS lanatus.

Indigofera tinctoria.

Lespedeza buergeri.

Lespedeza striata.

18371.
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18382—Conti nued.

"The nuts are borne on .spikes 4 to 7 inches long, each being of the size and shape

of large marbles, about three-fourths of an iiuh in diameter. These have an agree-

able flavor, which according to some tastes is richer than that of the ha/elnut.

Their chief objection is, perhaps, their very hard shell, which requires extra strong

nutcrackers to break.

"The tree belongs to the order Proteaceae, to which belongs also the well-known

Grevillea or 'Silky Oak.' It is evergreen, with alow, branching hal)it; thrives

best in good damp soil, and is propagated by seed. The leaves are in whorls of 3

(ternate) or 4, as the name indicates, and the flowers are creamy white, in racemes

4 to 6 inches in length, and sweet-scented." {11. F. Macm'dlan, in Tropical Agricul-

turist, Feb., 1906.)

18383 to 18387.

From Singapore, Straits Settlements. Presented by Prof. Henry N. Ridley,

director, Botanical Gardens. Received April 17, 190(i.

A collection of aroids, as follows:

18383. Alocasia inoica. 18386. AMORpnopiiALLUs sativus.

18384. Alocasia INDICA. 18387. Amokphophallus campani--

18385. XaNTHOSOMA VIOLACEUM.

18388 and 18389. Andropouon sorghum. Sorghum.

From Bassorah, Persian Gulf. Received through Mr. Herbert W. Poulter, April

16, 1906.

18388.

Tappo Dari. "The best quality oV)tainable; is planted around Bagdad and
Amara. The word Tappo, specifying a better quality, is Turkish and repre-

sents the name of the branch of tlie court which looks after the collecting of

the taxes on the ground. It appears that the Dari coming from lands held

by the court was better looked after, and so a better quaUty obtained; hence

the name Tappo." (Poulter.)

18389.

Common Dari. Planted along the Euphrates River.

18390. Cyperus escdlentus. Chufa.

From \'alencia, Spain. Received through Hon. Henry A. Johnson, United

States consul, April 19, 1906.

18391. Medicago sativa. Alfalfa.

From Logan, Mont. Received through Mr. Martin Jacoby, April 18, 1906.

Turkestan alfalfa grown in 1905 from No. 9455.

18392. ViTis viNiFERA. Grape.

From Salonica, Turkey. Presented bv Mr. J. Henry House. Received April 2,

1906.

Cuttings of the long finger grape Valandova; much prized for shipping to northern

countries from Salonica.

18393. Antidesma bunius.

From Manila, P. I. Presented by Mr. W. S. Lyon, horticulturist of the Manila

Bureau of Agriculture. Received April 18, 1906.

''Signal^ of the Malays. A medium-sized, evergreen tree; highly ornamental in

or out of fruit. Fruit (edible) in racemes about the size and color of the large, red

FersatWes currant. " {Lyon.)

106



82 SEEDS AND PLANTS IMPORTED.

18394. Trifolidm pkatense. Red clover.

From Riga, Russia. Received through Mr. F. Lassman, April 20, 1906.

18395. CucuRBiTA MELANOSPERMA. Ecuador melon.

From Quito, Ecuador. Presented by Mr. S. Ordonez M. Received April 21, 1906.

White-shelled variety. (For description see No. 18328.)

18396. PisuM ARVEN8E. Field pea.

From Ispahan, Persia. Received through Mr. Frank Benton, April 2, 1906.

"No. 34. A clover-like plant grown as a forage crop about Ispahan and known as

Guerqiieruh. It is said to be an annual and seems to be used as a winter cover for

land, the same as crimson clover in the United States. The plants are quite green

in January after numerous frosts.
'

' ( Benton. )

18397. CucuRBiTA PEPO. Pumpkin.

From Shiraz, Persia. Received through Mr. Frank Benton, April 2, 1906.

"No. 35. A small, long, salmon-colored squash; enlarged at blossom end. The

natives praise the quality, but as prepared for me it was watery and of poor flavor."

{Benton.)

18398. CucuRBiTA MAXIMA. Squash.

From Shiraz, Persia. Received through Mr. Frank Benton, April 2, 1906.

"No. 36. A medium-sized, oval, slate-colored, hard-skinned squash of indifferent

quality on sale in the markets of Shiraz, in February, where seed was taken from a

freshly cut specimen. Might be useful for stock. The region about Shiraz is dry

and depends upon irrigation; elevation about 5,000 feet." (Benton.

)

18399. Fraxinus ornus. -^sh.

From Nizamabad, central Persia. Received through Mr. Frank Benton, April

2, 1906.

"No. 37. Seeds taken from a cultivated ornamental tree growing near a pool of

water at Nizamabad. '

' ( Benton.

)

18400. Carica PAPAYA. Papaw.

From Karachi, province of Sind, India. Received through Mr. Frank Benton,

April 16, 1906.

"No. 39. Seed of a tree 20 to 30 feet tall, with large leaves, bearing fruits the size

of a small muskmelon, greenish yellow outside when ripe; orange-yellow within.

Grows commonly in the warmer parts of India." {Benton.)

18401. Brassica rapa. ~
.

Turnip.

From Quetta, Baluchistan. Received through :VIr. Frank Benton, April 16.

1906.

"(No. 45.) The roots, which grow to considerable size, are flat in form and are

bright crimson outside. The flesh is white, firm, and of a good quality." {Benton.

)

18402. Ipomoea batatas. Sweet potato.

From Quetta, Baluchistan. Received through Mr. FrankBenton, April 16, 1906.

"(No. 46.) Large sweet potatoes; red outside and quite sweet. Purchased in the

market at Quetta and probably grown in the lowlands of the Indus." {Benton.)
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18403 to 18407.

From Quetta, Baluchistan. Received through Mr. Frank Benton, April 16, 1906.

Seeds, as follows:

18403. Da reus carota. Carrot.

(No. 47.)

18404. PiNl-S OERARDIANA. PiUB.

(No. 48.)

18405. Ci'CL'RBiTA .MAXIMA. Squash.

(No. 49.)

18406. CucuRBiTA MAXIMA. Squash.

(No. 50.)

18407. ViTis viNiFERA. Grape.

(No. 51.)

18408. Sechium edule. Chayote.

From Mayaguez, P. R. Received through the Agricultural F-xperinient Station,

April 26, 1906.

Fruits of a variety of chayote which is covered with .spines.

18409 and 18410 Saccharum officinarum. Sugar cane.

From Bridgetown, Baibados. Presented by Hon. Sir Daniel Morris, K. C. M. G.,

Commissioner of Agriculture for the British West Indies. Received April 23,

1906.

18409. Collynns seedling. 18410. Sealy seedling.

18411. Andropogon sorghum. Sorghum.

Prom Roswell, N. Mex. Received through Mr. G. S. Nutter, April 19, 1906.

African sumac cane.

18412. Trifolium pratense. Red clover.

From Baltimore, Md. Received through W. G. Scarlett & Co., April 23, 1906.

Austrian.

18413 to 18421.

From New York, N. Y. Received through Henry Nungesser & Co., April 23,

1906.

A collection of seeds, as follows:

18413. Agrostis canina. Rhode Island bent-grass.

18414. Alopecurls pratensis. Meadow foxtail.

18415. Arrhenatherum elatius. Tall meadow oat-grass.

18416. Bromus erectus.

18417. Festuca elatior. Tall fescue.

18418. Medicago sativa. Alfalfa.

Provence.

18419. PoA compressa. Canada bluegrass.

18420. Trifolium incarnatum. Crimson clover.

18421. Trifolium MEDIUM. Mammoth clover.
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18422. ViciA viLLOSA. Hairy vetch.

From New York, N. Y. Received through Henry Nungesser & Co., April 23,

1906.

18423. Echinacea helianthi.

From Riverton, N. J. Received through Henrv A. Dreer (Incorporated),

Philadelphia, Pa., April 23, 1906.

Plants obtained for hybridizing experiments.

18424. Canna sp. Canna.

Frqm Guam. Presented bv Mr. H. L. W. Costenoble, superintendent of the

Guam Agricultural Experiment Station. Received April 28, 1906.

"Seed of the native Guam canna, which grows to a height of 8 feet and produces

blossoms uninterruptedly.
'

' ( Costenoble. )

18425. Medicago sativa. Alfalfa.

From Marblehead, Mass. Received through J. J. H. Gregory & Son, April 23,

1906.

Turkestan.

18426 and 18427.

From Juarez, Chihuahua, Mexico. Presented by Mr. Elmer Stearns, of the

Agricultural College and Station. Received April 25, 1906.

18426. Zea mays. Corn.

Flint corn from Budapest.

18427. (Undetermined.) "Tree pea."

18428. Passiflora sp.

From Tecalitlan, Jalisco, Mexico. Presented by Mr. C. V^. Mead. Received

'April 20,. 1906.

18429 to 18458.

From Shanghai, China. Received through Mr. F. N. Meyer, April 28, 1906.

A miscellaneous collection of plants and seeds, the seeds being indicated by the

letter "a" following the numbers, as follows:

18429. JuNcus sp. Rush.

From Soochow. " (No. 521.) A variety of matting rush collected near

Soochow. They must be grown in muddy soil with 2 to 3 inches of standing

water." {Meyer.)

18430. JuNCUs sp. Rush.

From Soochow. "(No. 523.) The rush from which pith wicks for the

Chinese oil lamps are made. " {Meyer.)

18431. (Undetermined.) "Kaba."

From Soochow. "(No. 525.) A new vegetable, said to be very delicious;

must he grown in muddy soil witli 3 to 4 inches of water." {Meyer.

)

18432. Gymxocladus chixensis.

From Hanchau. " (No. 202a.) A tall-growing tree with naked branches,

bearing heavv pods, which are used by the Chinese as a substitute for soap.

Chinese name Soa Ache. The tree may be of use as an ornamental tree in the

Southern States." {Meyer.)

18433. Gymnocladus chixensis.

From Hanchau. "(No. 203a.) A small-podded soap tree; otherwise the

same description applies to it as to No. 18432." {Meyer.

)
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18429 to 18458—Continued.
18434. ViciA FABA. Broad bean.

From Shanghai. "(No. 204a.) A variety of broad liean grown as a winter

crop on rice fields." {Meyer.)

18435. CoRCHORUS capsularis. Jute.

From Shanghai. "(No. 210a. ) See<l8 of the so-called Mo-hi fiber." {Meyer.

)

18436. Sapindus utilis. Soapberry.

From near Hanchau. (No. 211a.

)

18437. Raphanus sATivrs. Radish.

From Hanchau, "(No. 212a.) A small variety of red radish with round,

elongated form. Seeds were obtained throngh ^ir. F. 1). Cloud, acting con-

sul at Hanchau." {Meyer.)

18438. A.STRAGALUS sp.

From Shanghai. (No. 213a.)

18439. CiTRis MEDiCA. Lemon.

From Hanchau. "(No. 214a.) A large Chinese lemon, or possibly wild

pomelo. A citrus fruit which serves the purpose here of our lemon. The
fruit is'very large, 4 inches long by 2^ to 3 incheswide; has loose skin which

is full of a" particularly 'pungent oU. The trees come true to seed and grow

tail; l)ranches are rather l)are and full of large spines; can stand severe frosts

and heavy snowfalls and may be of use a.s a stock plant for the northern limit

of our citrus belt. " ( Meyer.

)

18440. Citrus decumana. Pomelo.

From Shanghai. "(No. 215a.) Seeds of a large, loose-skinned, loosely

segmented pomelo, which is eaten here like the orange and is not bitter at

all. A fruit well worth introducing." {Meyer.)

18441. Brassica sp.

From Tang-hse near Hanchau, Che-kiang Province. "(No. 216a.) The
plant producing these seeds, out of which a good edible oil is made, is only

grown as a winter crop on rice fields, and the crop is ripe before the rice needs

the space. Th6 young tops of the plant are eaten lioiled as a vegetable."

{Meyer.)

18442. Brassica spp.

From Shanghai. (No. 217a.) Apparently a mixture of at least two varie-

ties of Brassica.

18443. Panicum miliaceum. Broom-corn millet.

From Shanghai. (No. 218a.)

18444. Phaseolus calcaratus. Bean.

From Shanghai. "(No. 236a.) A small, reddish'bean used as food. Chinese

name Mu tsa . " ( Meyer. )

18445. Perilla ocymoides. Perilla.

From Shanghai. (No. 237a.)

18446. Nelumbo nucifera alba. White lotus.

From Shanghai. "(No. 238a.) The seeds are highly esteemed by the

Chinese as delicatessen. They boil them and roll them in powdered sugar,

and they taste fine. Our confectioners might try to make the public acquainted

with them." {Meyer.)

18447. Nelumbo nucifera rosea. Red lotus.

From Shanghai. "
( No. 239a. ) Much cheaper than the white variety ; other-

wise the same description applies to it." {Meyer.

)

18448. DoLiCHos lablab. Hyacinth bean.

From Shanghai. (No. 244a.

)
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18429 to 18458—Continued.
18449. Raphanus sativus. Radish.

From Shanghai. "(No. 245a. ) Seed of a white variety." {Meyer.)

18450. Abutilon avicennae. China jute.

From Shanghai. "(No. 246a.) Seed of a fiber-producing plant called

pa-mu. '

'
(
Meyer.

)

18451. Cannabis sativa. Hemp.

From Shanghai. (No. 247a.)

18452. Brassica sp.

From Shanghai. (No. 248a.)

18453. CoRCHORUs sp.

From Shanghai. "(No. 249a.) Seed of a fiber-producing plant called
' Ching-mu-tse.' The fiber is used in weaving rush mats." (Meyer.)

18454. HoRDEUM vuLGARE. Barley.

From Shanghai. (No. 250a.)

18455. PisuM SATIVUM. Pea.

From Shanghai. ( No. 251a.

)

18456. (Undetermined.)

From Shanghai. (No. 252a.) A mixture of vetches and peas.

18457. Triticum vulgake. Wheat.

From Tan-yang. (No. 253a.

)

18458. Hordeum vulgare nudum. Barley.

From Tan-yang. "(No. 254a.) Seed of a hull-less barley obtained at Tan-
yang near Chinkiang, south of the Yangtze River." {Meyer.)

18459 and 18460. Glycine hispida. Soy bean.

From West Branch, Mich. Received through Mr. Edward E. Evans, May 2, 1906.

18459. Green. 18460. Early black.

18461. Trifolium sp. Clover.

From Pretoria, Transvaal. Presented by Prof. J. Burtt Davy, agrostblogist and
botanist of the Transvaal Department of Agriculture. Received April 30, 1906.

'^Limoru clover seed from British East Africa, where it grows at an altitude of about

6,000 to 7,000 feet; it also appears to grow well when planted in a dry country."

{Davy.)

18462. CUCUMIS MELO. Muskmelon.

From Cartagena, Colombia. Presented by Mr. Wm. R. Maxon, of San Jose,

Costa Rica. Received April 28, 1906.

Seed of the native Cartagena muskmelon.

18463. Andropogon cymbarius.

From Central Madagascar. Presented by M. Derlandlee, of the Madagascar
Department of Agriculture, Tananarivo. Received April 27, 1906.

"A good forage plant when young, and the best known of the central Madagascar
species. Known by the natives as T'ieroteanji/." {Derlandlee.)
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18464 to 18467. Asparagus spp. Asparagus.

From Palermo, Sicily. Presented by Prof. Dr. A. Borzi, of the Royal Botanical

(Jarden-s. Received May 2, 1906.

Asparagus roots and seeds, as follows:

18464. Asparagus acutifolics. 18466. Asparagus medeoloides.

(Roots.) (Seeds.)

18465. Asparagus acutifolius. 18467. , Asp.\ragus medeoloides.

(Seeds.) (Roots.)

18468. Citrus torosa.

From Manila, P. I. Presented by Mr. William S. Lyon, horticulturist. Bureau

of Agriculture. Received May 2, 1906.

18469. Levisticum officinale. Lovage.

From Holland, Mich. Received througli Mr. William Kremers, May 3, 1906.

Plants advertised by the Greening Nursery Company, of Monroe, Mich., as the

"Silver King Hardy Celery." Obtained for determination.

18470. Medicago media. Sand lucern.

From Milwaukee, Wis. Received through the Wemich Seed Company, May 3,

1906.

18471. HUMULUS LUPULUS, Hop.

From Stevens Point, Wis. Received through Mr. A. N. Mueller, April 28, 1906.

Bohemian.

18472 and 18473. Vigna unguiculata. Cowpea.

From Augusta, Oia. Received through the N. L. Willet Seed Company, May

4, 1906.

18472. Black-eye. 18473. Unknown.

18474. Harfephyllum caffrum. Kafir plum.

From Cape Town, South Africa. Presented by Mr. C. P. Lounsbury, of the

Department of Agriculture. Received May 10, 1906.

Seed collected in the Eastern Province of Cape Colony. (For description see No.

9616.

)

18475. Abroma augusta. - Anabd.

From Manila, P. I. Presented by Mr. W. S. Lyon, horticulturist. Bureau of

Agriculture. Received May U, 1906.

"A perennial,shrub producing the Anabu bast fiber." (Lyon.)

18476. Sapindus utilis. Soapberry.

From Algiers, Algeria. Received through Mr. James Johnston, United States

consul, April 30, 1906.

' 'A native of South China, cultivated in Algeria, where it comes into bearing in eight

or ten years. The tree prefers drv, rocky soil, and has been known to yield SIO to

$20 worth of berries everv vear. these contain 38 per cent saponin, an alkahne prin-

ciple which makes them useful for cleaning purposes. In eastern countries the truit

was much used before the introduction of soap and is still preferred for washing the

hair and cleansing delicate fabrics like silk." {Barclay.)
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18477. Panicum miliaceum. Broom-corn millet.

From New York, N. Y. Received through J. M. Thorburn & Co., May 2, 1906.

White French.

18478. Asparagus scaber.

From Frescati, near Stockholm, Sweden.
Received May 1, 1906.

Presented by Prof. Veit Wittrock.

Seeds obtained for hybridizing work conducted by Mr. G. W. Oliver, of this
Department.

18479. Garcinia mangostana. Mangosteen.
From Buitenzorg, Java. Presented by Doctor Treub, director of the Botanical
Gardens. Received May 5, 1906.

18480 to 18498.

From Fiirstenalps, near Khur, Switzerland. Presented by Dr. F. G. Stebler,
director of the Seed Control Station, Zurich. Received May 4, 1906.

A collection of hardy grass and forage plant seeds raised in Doctor Stebler's alpine
gar-len in the Fiirstenalps, near Khur, at an altitude of 5, 700 feet.

'

' These are all hardy
strains which have been raised for some years in thi.s garden and thoroughly accli-

mated to a short, cold growing season. That these forms are extremely hardy
has been frequently proved by planting commercial seed of the same kind in these
gardens, where it is invariably killed out for the most part during the first season."
{Stebler. )

18480. p&terium dodecandrum. 18490.

18481. Festuca violacea. 18491.

18482. Poa alpina. 18492.

18483. Festuca HALLERi. 18493.

18484. Alopecurus pratensis. 18494.

18485. Arrhenatherum elatius. 18495.

18486. Phleum michelii. 18496.

18487. Festuca pratensis. 18497.

18488. PoTERiUM officinale. 18498.

18489. LiGusTicuM mutellina.

Festuca pumila.

Bromus inermis.

Dactylis glomerata.

OxYTROPIS CAMPESTRIS.

Phaca frigida.

oxytropis campestris.

Hedysabum obscurum.

Trifolium caespitosum.

Trifolium alpinum.

18499. PiNUS EDULIS. Nut pine.

From New Mexico. Received through Mr. H. B. Beck, Austin, Tex., May 1,

1906.
,

>
J

>

For exchange.

18500. Cereus sp.

From Brownsville, Tex.r Received through Mr. O. W. Barrett, May 4, 1906.

18501 to 18504. Andropogon sorghuivi. Sorghum.
From Curasao, Dutch West Indies. Presented by Mr. I. Wesleyn, Superintend-
ent of Agriculture. Received May 8, 1906.

18501. Doerah.

18502. Kahees largoe.
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18505. Chaetochloa italica. Korean millet.

From Yokohama, Japan. Received through the Yokohama Nursery Company,
:May 7, 1006.

Payhipsnl.

18506. Trk.onella foenum-graecum. Fenugreek.

From Kohat, Northwest Frontier Province, India. Rereivp<l througli Mr. Frank
Benton (No. 70), April 30, 1006.

18507. CucuMis MELO.
' Muskmelon.

From Lahore, India. Received through Mr. Frank Benton, April .SO, 1006.

"(No. 76.) Seed from a freshly out melon purchased in the market at Lahore,

India, in March, 1006. Melon small, round; yellow, with green marking; netted.

Had a strong but rather fragrant odor, which "is difficult to indicate, but reminded
one of musk. '

' ( Benton. )

18508. Acacia farnesiana. Popinac.

From Kohat, Northwest Province, India. Received through Mr. Frank Henton
(No. 73), April 30, 1006.

(See No. 3340, Inventory No. 7, and No. 3o28, Inventory No. H.

)

18509. Aebizzia lebhek. ,
Siris tree.

From Dera Ismail, Northwest Province, India. Receive<l through Mr. Frank
Benton (No. 74), April .30, 100«;.

18510 and 18511. Trifolium pratense. Red clover.

From Riga, Russia. Receiveil through Mr. Ileinrich Goegginger, May 0, 1006.

18510. fja. 18511. Jt'lelz.

18512 to 18517. Eleustne coracana. Ragi.

From Bangalore, South India. Presented by F. Fletcher, esq.. Deputy Director

of Agriculture, Bombay Presidency. Received April 27, 1006.

A collection of ragi

:

18512. Konanakombina. 18515. didda.

18513. Janumuddina. 18516. Sannakari.

18514. Balepatte. 18517. Gundutanekari.

18518. Andropogon sorghum. Sorghum.

From Manchuria. Received through the Yokohama Nursery Company, May 0,

1006.

"Kcmlien sorghum of Manchuria, which forms the staple produce of that country
and which has been made famous in the last year. It grows 8 to 10 feet high; the
stalks and grain were indispensable for all concerned." ( Yokohama Nursery Com-
pany.

)

18519 to 18522. Vigna unguiculata. Cowpea.

From Richmond, Va. Received through T. W. Wood & Sons, May 0, 1006.

18519. Clay. 18521. Whippoorwill.

18520. Red Ripper. 18522. New Era.
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18523 and 18524. Arachis hypogaea. Peanut.

From Chepauk, Madras Presidency, South India. Presented by Mr. C. A.
Barber, government botanist. Received May 9, 1906.

18523. Country groundnut. (C. A. B. No. 3153.)

18524. Local Mauritius groundnut. (C. A. B. No. 3154.)

18525 to 18529. Musa sapientum. Banana.

From Manila, P. I. Presented by Mr. 'SV. S. Lyon, liorticulturist, Bureau of

Agriculture. Eeceived May 11, 1906.

18525. Saba. 18528. Matabia.

18526. Butuhan. 18529. Latundan.

18527. Lacatan.

18530. Raphidophora merrillii.

From Manila, P. I. Presented by Mr. W. S. Lyon, horticulturist, Bureau of

Agriculture. Received May 11, 1906.

18531 to 18534. Zea mats. Corn.

From Juarez, Chihuahua, Mexico. Presented by Mr. Elmer Stearns. Received
May 10, 1906.

Four varieties of dent corn.

18531. Maiz bianco {white com). 18533. Temporal.

18532. Jaraleno. 18534. El Coahuileno.

18535. AcTixiDiA CHixENSis. Yang taw.

From Ruling, Kiukiang, Kiang-si, China. Presented bv Rev. Hugh W. White.

Received May 15, 1905. (See S. P. I. No. 11629, Inventory No. 11.)

"The plant grows wild here, and is not known in the L'nited States; indeed, I

have seen it nowhere else in China. We find it a deUcious fruit with excellent

medicinal effect on the digestion. The place is about the latitude of Galveston, but

it is on a mountain 3,500 feet high and has a climate not unlike Virginia or North
Carolina. In winter there is an abundance of snow and ice. The subsoil is a poor,

stony, red soil, but is covered with a few inches of black wood earth. There is much
rainfall. The plant grows like a grape, and the fruit is single, between the size of a

hickory nut and a walnut, with a russet-looking green skin and a consistency much
like the green fig. If it can be cultivated it will make a valuable fruit." { White.)

18536 and 18537. Chenopodium quinoa. Quinoa.

From La Paz, Bolivia. Presented by Mr. Arthur L. Jackson, of the Andes
Trading Company. Received May 19, 1906.

18536.

Canana. A dark-seeded variety of poor quality.

18537.

Common. A white-seeded variety most commonly grown.

" I find that there are three kinds of quinoa commonly grown here, though one is

rather rare and hard to get. I am sending you samples of two varieties in this mail.

The third variety is the Qidnoa Real (or Roi/al Quinoa), which is a much taller

plant. Quinoa here is principally used by the Indians. They make various kinds

of foods and a drink out of it. The latter is called Cliirha and when fermented is

quite intoxicating. Chiclia is also made out of otiier ingredients, such as peanuts.

Quinoa is also much used as rice is used in soups, and the Indians make a dish out
of it which looks like a sort of watery nmsh or hominy, which is not bad to eat.

They also grind it up on a stone and make a kind of Indian bread, like coarse Gra-
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18536 and 18537—Continued.
ham bread, whiih is good and much more nutritions, or so they claim, than corn or

meal bread. I have been told that iiuinoa does not grow well at a lei^s altitude tlian

about 8,000 feet.
'

' {Jackson.

)

18538. LiLiuM LONGIFLORUM EXiMiLM. Easter lily.

From Washington, D. C. Numbered May 23, 1908.

Plants grown from seed propagated in the Department greenhouse.

18539. Cakissa arduina. Amatungulu.

From Cape Town, South Africa. T^resented by the Corporation of the City of

Cape Town Public Gardens. Received May 21, 1906.

(See No. 9612, Inventory No. 10; and Nos. 13239 and 13967, Inventory No. 11.)

18540 to 18542. Hordeum spp. Barley.

From Svaliif, Sweden. Received through Dr. N. H. Nilsson, of the Swedish

Seed Breeding Institute, May 24, 1906.

Pedigreed brewing barleys produced by selection and each variety said to be 100

per cent pure seed. (See Nos. 10583, 10585, and 10586, Inventory No. 11, for descrip-

tion. )

18540. HORDELM UISTICHUM NUTANS.

Hannchen.

18541. HORUEI'M DISTICHUM ERECTUM.

Pn/n«.s.

18542. Hordeum distichum nitaxs.

Prinsesf.

18543 to 18545. Solanum melungena. Eggplant.

From Cairo, Egypt. Presented by Mr. George P. Foaden, of the Kliedivial

Agricultural Society. Received 5lay 26, 1906.

18543. A BLACK-FRUITED VARIETY.

18544. A WHITE-FRUITED VARIETY.

18545. A ROUND, VIOLET-FRUITED VARIETY.

18546 to 18548.

From Toledo, Ohio. Received through S. W. Flower & Co., May 26, 1906.

18546. Trifolium pratense. Bed clover.

Mammoth.

18547. Trifolium hybridum. Alsike.

18548. Phleum pratense. Timothy.

18549. Acacia sp. Acacia.

From Jammu, Kashmir. Received through Mr. Frank Benton, May 29, 1906.

"An Acacia which grows wild on very poor, dry, and stony soil in southern Kash-

mir. It is used as a hedge plant. Single specimens standing alone sometimes attain

a diameter of 2 feet at base of trunk and 30 to 40 feet in height. Covered in April

with a profusion of ornamental white, tassel-like blossoms, which are quite freely

visited by bees and yield a fine quality of honey." {Benton.

)

18550. Citrus australasica. Finger lime.

From Wellington Point, near Brisbane, Queensland, Australia. Presented by
Mr. James Pink. Received May 29, 1906.

(See No. 14993, Inventory No. 11.)
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18551 to 18556. Trifolium pratense. Red clover.

From Oakland, Nebr. Grown on the ranch of Mr. John P. Young from seed
planted in 1905 and resown at same place in the spring of 1906.

A collection of red clover seed used in tlie plant life history experiments being
conducted by Mr. C. J. Brand, of this Department.

18551. Missouri seed. (No. 6.)

18552. Commercial seed. (No. 9.) '.

18553. Nebraska seed. (No. 11.)

18554. Courland (Russia) seed. (No. 18.)

18555. Wisconsin seed. (No. 19.

)

18556. Pennsylvania seed. (No. 21.)

18557 to 18560. Eleusine coracana. Ragi.

Prom Bangalore, South India. Presented by Mr. F. Fletcher, Deputy Director
of Agriculture, Bombay Presidency. Received May 31, 1906.

18557. Dodda. 18559. Majjige:

18558. Madayangiri. 18560. Hasarukambi.

18561 to 18626.

From China. Received through Mr. F. N.
• Garden, Chico, Cal., May 18, 1906.

Seeds and cuttings of Chinese plants, the seeds
following the numbers, as follows:

18561. MORUS ALBA.

From Tang-hsi. (No. 140.)

18562. MoRUS ALBA.

From Shanghai. (No. 514.)

18563. MoRUS ALBA.

From Tang-hsi. ( No. 520.

)

18564. PiTTOSPORUM TOBIRA.

From Shanghai. (No. 200a.)

18565. ZlZYPHUS SATIVA.

From Peking. (No. 201a.)

18566. EuoNYMUs japonicus.

From Hankow. (No. 141.)

18567. EuoNYMUS sp.

From Tang-hsi. (Nq. 142.

)

18568. Elaeagnus sp.

From Hankow. (No. 143.)

18569. Altingia chinensis.

From Hankow. (No. 145.)

18574. Hibiscus syriacus.

From Hankow. (No. 505.) Cuttings.

18575. Hibiscus syriacus.

From Hankow. (No. 192a.) Seeds.
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Mulberry.

Mulberry.

Mulberry.

Jujube.

18570. Smilax sp.

From Tang-hsi. (No. 146.

)

18571. (Undetermined.)

From Tang-hsi. (No. 147.)

18572. Daphne sp.

(No. 148.)

18573. ChIMONANTHUS FRAGRANS.

From Hankow. (No. 503.)

Hose of Sharon.

BrOse of Sharon.
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Rose.

Chinese juniper.

(No. 169a.) Seeds

(No. 174a.)

Maple,

sent under

18561 to 18626—Continiiod,

18576. Rosa Kr<:os.\.

From Shanghai. (No. 506.)

18577. JUNII'ERUS cniNEN.sis.

From Shan-hai-kwan. ( No. 166a.

)

18578. Acer mono.

From Wei-t.«an Mountains, near Peking.

No. 67a, S. P. 1. No. 17898.

18579. Gleditsia sp.

From Wei-ts»an Mountains, near Peking.

18580. Hibiscus manihot.

From Peking. "(No. 180a.) A perennial Althaea or a. Hibiwus with very

large, bright yellow flowrrs. Brought from southern China to Peking by

Dr^N. S. Hopkins, from whose son I obtained the seeds." {}feijer.)

18581. LvciUM^sp. Matrimony vine.

From Palitswang. " (No. 182a. ) A matrimony vine wiiir.h is trained on one

stem, with small branches drooping down like a weeping tree. Cuttings sent

under No. 86, S. P. I. No. 18271." {Mei/er.)

18582. Rhamnus sp.

From Tchang-ping-tcho. (No. 184a.)

18583. YlBURXl M ODOR.\TISSIMUM.

From Shanghai. (No. 191a.

)

18584. AcTixiDiA cHiNENSis. Yangtaw.

From Hankow. "(No. 194a.) 01>tained from Mr. F. J. Brown, of Han-

kow, who received tlie seeds from Ic-hang. Mr. Brown says it is a vine bear-

ing nice edible fruits, something like large gooseberries, with rough skin."

{Mei/er.

)

18585. Prunus sp.

From Tang-hsi. (No. 144.)

18586. PRUNissp.

From Shanghai. (No. 509.

)

18587. Prunus sp.

From Tang-hsi. (No. 519.)

18588. Amvgdalus persica.

From Shanghai. (No. 501.)

18589. AMY(;nALUS persica.

From Shanghai. (No. 502.)

18590. Amygdalus persica.

From Shanghai. (No. 508.

)

18591. Amygdalus persica.

From Shanghai. (No. 510.)

18592. Amygdalus persica.

From Shanghai. (No. 511.)

18593. Amygdalus persica.

From Shanghai. (No. 512.)

18594. Amygdalus persica.

From Shanghai. (No. 513.)
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18561 to 18626—Continued.

18595. Amygdalcs davidiana (?).

From Tientsin. (No. 168a.)

18596. DiosPYRos kaki. Persimmon.

From Shanghai. " ( Nos. 504 and 516. ) Said to be a seedless persimmon
of medium size." {Meyer.)

18597. DiosPYROs kaki. Persimmon.

From Tang-hsi. "(No. 517.) Said to be a large, seedless persimmon of

very sweet taste. " (Meyer.)

18598. DiosPYROs sp. Persimmon.

From Tang-hsi. "(No. 518.) A persimmon growing wild in different

places and used as a stock for the larger seedless ones. Is an entirely

different species from the one used in northern China; has a smooth, white

bark." (Meyer.)

18599. DiosPYROs sp. Persimmon.

From Chang-li. "(No. 161a. ) Seed of the wild persimmon used as stock

for the large seedless varieties, and the fruits, too, are used in a semidried

state, being a poor people's fruit." (Meyer.)

18600. :\Ialus malus. Apple.

From Shanghai. (No. 507.)

18601. Cydoxia japonica. Japanese quince.

From Peking. (No. 173a.)

18602. ViTissp. Grape.

From Hankow. "(No. 515.) A purple grape, bearing medium-sized

bunches; said to have been introduced by the station missionaries. If so, it

might be a fine grape for the South Atlantic States, as the climate in Hankow
is very similar to that of the Southern States. ( Meyer.

)

18603. JuGLANS regia. . Persian walnut.

From Chang-li. "(No. 162a.) A very large, paper-shell walnut, the larg-

est one to be had. Owner was not willing to show the tree, so could not

obtain scions. (Meyer.)

18604. JuGLAxs REGIA. Persian walnut.

From Chang-li. "(No. 163a.) A sample of large, well-formed nuts, of

which scions were sent under No. 48, S. P. I. No. 17747." (Meyer.)

18605. PisTACiA CHiNENSis. Pistache.

From "Wei-tsan Mountains near Peking. (No. 170a. ) The same as No. 63a,

S. P. I. No. 19391.

18606. Brassica pe-tsai. Pe-tsai cabbage.

From Hankow. (No. 193a.)

18607. Sesamu.m in^icum. Sesame.

From Shanghai. (No. 189a. ) Black.

18608. Medicago sp.

From Peking. (No. 183a.)

18609. (Undetermined.)

From Shan-hai-kwan. (No. 181a.)

18610. AxDROPOGON SORGHUM. Sorghum.

From Shan-hai-kwan. "(No. 153a) A white-grained variety of sorghum
grown on rather alkaline land." (Meyer.

)
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18561 to 18626 ContiiuuMl.

18611. Androi'OOON sorghim. Sorghum.

From Slian-hai-kwan. "(^'o. lo4a. ) A light brown colored variety of sor-

j^linia i^rown on rather alkaline land." {Meyer.)

18612. AxuRonxiON- soRGHiM. Sorghum.

From Shan-liai-kvvan. "(No. looa. ) A dark brown colored variety of sor-

ghum grown on rather alkaline land." {Meyer.)

18613. AXDROPOUON SOR(iHUM. Sorghum.

From Peking. "(No. 172a.) White .«eede<l. (Jiven to me by ^Ir. J. T.

Headlands, of the Methodi^!t Mission, Peking. This is the <lrooping variety

used to make l)roonis from." (Meyer.)

18614. A.NORoeoGON sorghu.m. Sorghum.

From Peking. (No. 172a. ) Brown seeded. ( For description see No. 18618.

)

18615. Okyza .sativa. Rice.

F>om Shan-hai-kwan. "(No. 15Ha. ) An ujiland rice grown sparsely around
here; seem.s to succeed on rather alkaline land. Should be hardy as far as

New York or in Illinois. Probably the same as No. 40a (S. P. I. No. 17915),

but is from a different locality." {Meyer.)

18616. Orvz.x sativa. Bice.

From Chang-li. "(No. l.'>7a. ) .\n upland rice growing on rather moist

land." {Meyer.)

18617. ViiiNA iNGUKULATA. Cowpea.

From Shan-hai-kwan. "(No. 158a.) A brown and white spotted bean."

(
Meyer.

)

18618. Phaseolus angularis. Adzuki bean.

From Shanghai. (No. 187a.)

18619. Glycine HisPiuA. Soybean.

From Shanghai. "(No. 188a.) A very large variety of yellow soy liean."

( Meyer.

)

18620. Panicum miliaceum. Broom-corn millet.

From Shan-hai-kwan. (No. l.")9a.

)

18621. Chaetochloa italica.

From Shan-hai-kwan. (No. 160a.

)

18622. Chaetochloa italica.

From Shan-hai-kwan. (No. 165a.)

18623. GossYPUTM sp.

From Chang-li. (No. 164a.

)

18624. Sapium sebiferum.

;Xo. 190a.)

18625. Andropogon sorghum.

F'rom Kung-ki-tschang. (No. 171a. ) Red seeded.

18626. Andropogox sorghum.

From Kung-ki-tschang. (No. 171a. ) White seeded.

3517—No. 106—07 7

From Shanghai.

Millet.

Millet.

Cotton.

Tallow tree.

Sorghura.

Sorghum



96 SEEDS AND PLANTS IMPOETED.

18627 and 18628. Medicago sattva. Alfalfa.

From JiasHorah, Arabia. Received from IVIr. Herbert W. Poulter, through Mr.
• David Fairchild, June 12, 1906.

Arabian alfalfa or Jet.

18627. Seed from irrigated plants.

18628. Seed from unirrigated plants.

18629. Medicago sativa. Alfalfa.

From Buffalo, N. Y. Received through the Harvey Seed Companv, June 13,

1906.

Canadian grown alfalfa.

18630. Phoenix dactylifeka. Date.

From Morocco. Received through McCaig, Gilchrist & Co., (ilasgow, Scot-

land, May 28, 1906.

Tafilalt. "Groves of this date occur in the oases of the region of Tafilalt, and this

IS supposed to be the largest variety grown there. It is in any case that variety

which is most largely exported from Morocco, especially to the English market."

(
Fairchild.

)

18631. Ipomoea BATATA8. S-weet potato.

From Paoli, Ind. Presented by Braxtan Brothers. Received June 1, 1906.

This variety is of a peculiar and unusual shape, resembling a muskmelon. "Raised
from a sweet jiotato plant and bought by us in a lot of sweet potatoes last December
and kept since lying around the store with no care whatever as to its preservation,

while our sweet potatoes rotted right along." {Braxtan.

)

18632. Cannabis sativa. Hemp.

From Shinmintong District, ]\lanchuria. Received through the Yokohama
Nursery Company, Yokohama, Japan, May 29, 1906.

"Manchurian hemp seeds produced in the district of Shinmintong, some 200 miles
southwest of Kirin Province." ( Yokohama Nursery Company.)

18633. Andropogon sorghum. Sorghum.

From Turks Island, West Indies. Presented by Mr. J. A. Howells, United States

consul. Received June 4, 1906.

"Guinea corn, the principal crop on this island for grain and fodder." {Hoicells.)

18634. Xanthosoma sp. Yautia.

From Chiapas, southern jMexico. Presented by Mr. Lawrence Harmon, of Chi-

cago, 111. Received April 26, 1906. Additional roots were received Juiie 1-4,

1906.

Roots of a semiwild yautia found growing wild in Chiapas; said to be eaten by
the natives, but not cultivated by them.
"These were shipped from the city of San Juan Bautista, Tabasco, Mexico, and it

is supposed that they were brought into that city by the peons, who gathered them
in that immediate vicinity. It is further understood tliat there is no systematic

attempt made to cultivate them, and that they practically grow wild under varying
circumstances, which might in some measure account for variations found in them."
{Harmon.

)
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18635. PiSTACIA CABULICA {i ).

From Chaman, British India. Presented by Lieut. W. L. Maxwell, One Hun-
dred and Twenty-Seventh Baluchistan Light Infantry. Received June 4, 1906.

"These wild nuts are much eaten by the Pathans around here. With regard to

planting them, the following information may be useful: The Pathans say that a

new tree onlv grows where one of the hill partridges eats a nut and passes it through

in its excreta on to suitable ground. I asked the forest officer in (iuetta if there could

be any truth in this extraordinary statement. He told me that he had several trees

growing in the tiuetta plantations, and that all had been grown from seed so treated.

The reason presumablv is that the oil, in which these- nuts are very rich, nuist first

be extracted from the "seeds. I heard from a cultivator here that if the seeds were

well rubbed between the hands until all the oil was extracted, satisfactory results

were obtained from planting them. The seeds ripen in August." {Max-well.)

18636. PiSTACIA VERA. Pistachc.

From Yiernyi, Semirvetchensk Province, Turkestan. Presented by Mr. K. Val-

neff, through Mr. "E. A. Bessey, of the .Subtropical Labratory, Miami, Fla.

Received June 4, 1906.

"I'istache seeds from north Persia, the best that we know." ( Valneff.)

18637. PiSTACIA iNTE{JERRiMA. Zebra wood.

From Khost, India. Presented by Mr. Philip Parker, of the Indian Irrigation

Service, through Mr. J. S. Davis, executive engineer, Bannu, Kuram Valley

Irrigation Project. Received June 4, 1906.

"This is the famous zebra wood of Kakra, India, which grows to be a large tree 40

feet or more high, with a trunk in diameter from 2i to 3 feet, or even as nuich as

4| feet. It grows on the warm slopes of the Himalaya Mountains in northern India,

usuallv at an altitude of from 1,200 to 8,000 feet. The wood is very hard and close

grained, brown in color, and beautifully mottled with yellow and dark veins, whence
the name 'zebra wood.'

"Stewart and Brandis, in their ' Forest Flora of Northwest and Central India,' say:

'The heartwood of mature trees is the best and most handsome wood of the north-

west Himalaya for carving, furniture, and all kinds of ornamental work.'

"According to Mr. Bolton, settlement officer at Dehra Ishmail Kahn, this species

is difficult to cultivate, 'as it is necessary for the seed to pass through the intestines of

a bird before it can germinate.'

"Mr. Parker writes as follows: 'I gave one seed to a bird (fowl) that was to be

killed the next day and told my cook to give me the seed when drawing the bird.

I have just noticed that the seed, after being jnit in water, has begun to germinate,

so evidently the Indian fowl is good enough.'

"This species is very little known, but it is of some promise as an ornamental and
even perhaps as a timber tree in some parts of the southwest." [Swingle.)

18638. Agave rigida sisalana. Sisal.

From Paramaribo, Surinam. Presented by Dr. C. J J. Van Hall, Director of

• Agriculture for the Dutch West Indies Received at the Porto Rico Agricultural

Experiment Station, Mayaguez, P. R., in May, 1906.

"Parent plants are believed to be direct descendants of plants in the Trinidad

Botanical Gardens which were brought from Yucatan, Mexico." {Barrett.)

18639 and 18640. Onobrychis onobrychis. Sainfoin.

From Paris, France. Received through Vilmorin-Andrieux & Co., June 4, 1904.

18639. Double. 18640. Common.
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18641 to 18651. Cyamopsis tetragonoloba. Guar.

From Surat, India. Presented by Mr. F. Fletcher, Deputy Director of Agricul-

ture, Bombay Presidency. Keceived June 4, 1906.

Nadiad varieties:

18641.

Sotia. The seed of this variety is principally used as cattle food. It is also

sown in beds of ginger, turmeric, etc., to serve as shade plants to young shoots.

18642.

Wakardia. The pods of this variety are used as a green vegetable.

18643.

Telia. This is also sown for vegetaVjle purposes, but it is considered superior

to Wakardia on account of its being more smooth.

18644.

Pardeshi. Used as a vegetable.

Surat varieties:

18645.

Tulabdu. Seed used as cattle food.

18646.

Sotia. Chiefly used as a vegetable; but in the case of valuable garden crops,

such as ginger, turmeric, suran, etc., it serves a double purpose, viz, as a shade
I^lant and as green manure.

18647.

Makhania. Used only as a vegetable.

Dhulia varieties:

18648.

Botkya. A short-podded variety used as a vegetable.

18649.

Telia. A long-podded variety used as a vegetable; cooks better than the

Botkya.

Dharwar varieties:

18650.

Turai chavali. Used as a vegetable.

18651.

Chole chavali. Used as a vegetable.

18652 to 18861. Dioscorea spp. Yam.
From Mavaguez, P. R. Received at the Subtropical Laboratory and Garden,
Miami, 'Fla., m May, 1906.

A collection of yams, as follows:

18652. Dioscorea trikida.

Negro or Yampee (ex Jamaica).

18653. Dioscorea trifida.

Mapuey Blanco. White roots.

18654. Dioscorea trifida.

Mapuey Colorado. Purple roots.

18655. Dioscorea pentaphylla (?).

(Ex Hawaii.) •
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18652 to 18661—Continiiod.

18656. I>1()S(()KE.\ HULIJIKEHA.

Gundu. Large irregular-shaped axillary bulbils.

18657. DioscoRKA alata (?).

BuflMidoK Table (ex Jamaica).

18658. DiOSCOKEA ALATA (?).

]Vliilf' Lisbon (ex Jamaica).

18659. DiOSCOKEA ACILEATA.

Lucia (ex Jamaica).

18660. DlOSCOREA ACULEATA.

Guinea. Best yam in Porto Rico from cultural standpoint.

18661. DiOSCOKEA ACULEATA (?).

Com/0. Yellow root.

18662. Asparagus sp.

From Peking, China. Received through Mr. F. N. Meyer, June 4, 1906.

"Berry taken from a plant growing in the Temple of Heaven grounds in Peking,

September 2, 1905. '

' ( Meyer. )

18663 and 18664.

From Darmstadt, Germany. Received through Mr. Conrad Appel, June 4, 1906.

18663. PoA TRiviALis. Rough-stalked meadow grass.

18664. Medicago sATivA. Alfalfa.

Provence.

18665. PiNUS INSULARTS. Benguet pine.

From Manila, P. 1. Presented by (^apt. George P. A hern. Director of Forestry.

Received June 4, 1906.

Seed obtained from Benguet Province.

18666. HoRDEUM DiSTicnuM NUTANS. Barley.

From Briinn, Austria. Presented by Prof. J. Vanlia. Received in March, 1906.

Hanna.

18667 to 18673.

Trom Cape Town, South Africa. Presented by the director of the Cape Town
Public Gardens. Received June 2, 1906.

18667. Aberia caffra. Kei-apple.

18668. Asparagus crispus.

18669. Asparagus sarmentosus.

18670. A.SPARAGUS SPRENGERI.

18671. Carissa arduina. Amatungulu.

18672. Dios.ma crenata. Buchu.

18673. Opoxtia sp. »
Prickly pear.

18674. ViciA SATivA. Common vetch.

From Portland, Oreg. Received through the Portland Seed Company, June 7,

1906.
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18675 and 18676. Arachis htpogaea. Peanut.
From Muanza, German East Africa. Presented by Prof. Dr. A. Zimmermann,
Amani. Received June 8, 1906.

18675. A variety with red skin.

18676. A variety with brown skin.

18677. Medicago sativa. Alfalfa.

From Traverse City, Mich. Received through Mr. J. M. Westgate, June 11, 1906.

Seed gathered from two-vear-old plant on the farm of Mr. C. R. Dockeray, Traverse
City, Mich., June 1, 1905.

18678. Medicago sativa. Alfalfa.

From Split Rock, N. Y. Received through Prof. A. S. Hitchcock, June 11, 1906.

Seed gathered October 6, 1904.

18679 and 18680. Zea mays. Com.
From Magyar Ovar, Hungary. Presented by Prof. Kern Hermann, through
Mr. Edgar Brown. Received June 2, 1906.

Two varieties of flint corn, as follows:

18679. Cinguotino. 18680. Sehr friiher von Alcinth.

"These two corns are varieties of the small early flint type which is now being
cultivated to a considerable extent in Hungary. They are very small in size, the
ears about 6 inches long, with the kernels about the size of our larger popcorns.
The grains are nearly free from starch, with a rather large embryo. On account of
the small size of the stalks, this corn is planted clo.«e together, the rows being about
20 inches apart and the hills from 8 to 10 inches apart in the row. The average
yield is from 20 to 25 bushels per acre." {Brown.)

18681 to 18683.

From Teheran, Persia. Presented by Mr. John Tyler, United States vice-consul-
general. Received June 1 and 11,1906.

18681. P.^p.wER soMMFERUM. Opium poppy.

18682. NicoTJANA TABAHM. Tobacco.

18683. PisTACiA VERA.
'

• Pistache.

"Persian ' Pista ' grown in the district of DamghAn, about 200 miles east of Tehe-
ran. Xuts from this place have the reputation of being the best, purest, and most
qualified to resist attacks of parasites." ( Tyler.

)

18684. AxDROPOGOX sorghum. Milo.

From Memphis, Tex. Received thiough Mr. J. F. Bradley, June 1.3, 1906.

Extra Dwarf.

18685 to 18688.

From Honolulu, Hawaii. Presented by Hon. David Haughs, acting director
of Forestry. Received June 11, 1906.

18685. Balhima tomentosa. St. Thomas tree.

18686. Casl'arixa glal'ca. Blue ironwood.

18687. Casuarixa stricta. Australian ironwood.

18688. Syncarpia lai rifoi.ia. Turpentine tree.
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18689 to 18691. CuENoroDiUM (^uinoa. Quinoa.

Kruiii l.a I'a/, I'xilivia. Recvived thruii','li Sefior M. V. I'.all<>\ ian, Ministerii) dc
Colonial y Agricultnra, Juni' 14, UUXi.

18689. Common. 18691. Kiuiuijnu.

18690. Ro!i<t/.

(See Nof*. 18586 and 18537.)

18692. ruiKOLU M itEPENS. White clover.

From i.odi, Italy. Re(eiv<'d thronjirh Prof. Carlo. Hesaiia, June Iti, llioii. Intro-

duced l)y Mr. Edgar Brown, of tiu' liiireau of Plant Industry.

Lodino.

18693 to 18698. Phoemx dactylifeua. Date.

1' rem .M'Zal), in the Algerian Sahara. Received through Mr. Yahia ben Ka.sseni,

.lune U), 19()().

According to Mr. Yahia ben Kassem this lot includes the varieties Tinzizaorde. and
Jieiil Khala. I'pon examination of the off.shoots, however, Mr. Swingle found a
label, written in Arabic, upon each of the plants, which he succeedetl in deciphering
as Timjoohert, which is described in his letter as follows:

Timjfiohert. A soft date from the M'Zab region of the Algerian Sahara; fruit of a
rich, retl-brown color when ripe, H to IJ inches long, three-fourths to .«even-eighths
inch wide; flesh without fiber, very sweet, and of e.Kceedingly good thn or, considered
by some to be superior to tlie Deglel imor. It is a sticky date and its sirupy juice

exudes from the ripening fruit in such abundance as to drip from the tree. It will

require a process of curing to get rid of this sirup, but this variety is of such good
quality that it may, nevertheless, prove profitable in commercial culture, especially
in regions where the Ih'ijlft noor can not mature. It may furnish a good second-class
date which can be sold in competition with the selected Oriental dates which now
reach our markets from Basra and Muscat.

18699 and 18700.

From Darmstadt, Germany. Received through A. Le Coq & Co., June 16, 1906.

18699. Melilotcs .alba. Sweet clover.

Bokhara.

18700. Vi(i.\ viLLOs.A. Hairy vetch.

18701 to 18703.

From Reading, England. Received through Sutton & Sons, June 15, 1906.

18701. Cra.mbe .MARiTiMA. Sea kale.

18702. CvN'ARA scoLY.MU.s. Artlchoke.

Purplr (I'lohe.

18703. CvNARA scoi-YMi's. Artichoke.

Selected Large Green.

18704. Chrysophyllum sp.

From Piracicaba, Brazil. Presented by Dr. J. W. Hart, director of the Agricul-
tural College. Received June 7, 1906.

18705. Panicum laevifolicm.

From Pretoria, Transvaal. Presented by Prof. J. Burtt Davy, of the Transvaal
Department of Agriculture. Received June 18, 1906.
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18706. Amygdalus davidiana.

From Peking, China. Received through ^Ir. F. X. Meyer (No. 167a), May 18,
1906.

Seeds of the wild peach, sciony of which were sent under Nos. 126, 127, and 129
(S. P. I. Nos. 17729 to 17731); from the mountains near Fangshan.

18707. Glycine hispida. Soy bean.

From China. Renumbered for convenience in recording distribution, June 21,
1906.

A dull reddish brown colored variety of soy beans, the actual source of which is

in doul)t.

Palm.

Papaw.

Morning-g-lory.

Morning-g"lory.

Gavilana.

18708 to 18725.

From San .lose, Costa Rica. Presented by Mr. E. C. Rost, through ]\[r. L. C.
Corbett, horticulturist of the Bureau of Plant Industrv. Received June 20,
1906.

A collection mostly of economic plants, with notes by ]\Ir. E. C. Rost.

18708. (Undetermined.)

An evergreen vine with white, star-shaped flowers.

18709. (Undetermined.)

18710. Carica papaya.

18711. Ipomoea sp.

Seed of a wild variety.

18712. Ipomoea sp.

Blue Giant.

18713. Caxxa sp.

18714. (Undetermined.)

A tree with leaves like the American mountain ash; has yellow flowers
somewhat resembling the locust. Should do well in the extreme south.

18715. AxoxA sp.

18716. COBAEA SCANDENS.

18717. MicrxA sp.

18718. (Undetermined.)

18719. Argemoxe me.vicaxa. Mexican poppy.

18720. (Undetermined
)

Seedj in a flat, round, spiny pod resembling a sea urchin. Grows on a tall

tree with yellow flowers.

18721. GossvpruM sp. Cotton.

A few seeds of everbearing, large, native tree cotton.

18722. SoLAXUM TiBERosuM. Potato.

Pacuyn.

18723. SoLANUM TUBERosiM. Potato.

A potato introduced from Peru.

18724. SOLANLM TUBEROSUM. PotatO.

A yellow-colored potato introduced from Peru.

18725. SoLANUM TUBEROsu.M. Potato.

A dark wine-colored potato introduced frotn Peru.
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18726. DoLiCHOS lubia.

From Paris, France. Received throujih Messrs. Vihnorin-Andrieux it Co.,

June 22, 1906.

18727 to 18749.

From Bahama Islands, British West Indies. Collected by Mr. 1'. .1. Wester

in April, 1906.

A collection of plants, seeds, and cuttings thought to heoi value in the subtropical

region of Florida, either as economics or ornamentals, the proxiuiity to the

Bahamas and ucarlv similar climatic conditions making it very prohabli' that these

introductions will "thrive well in the vicinity of Miami, where they have been

])lanted in the Subtropical Laboratory and Garden.

The accompanying notes are by Mr. Wester.

18727. Citrus decvmasa. Pomelo.

"Mr. Flagler is reported to have said that he ate better pomelos in the

Bahamas, from seediingtrees, than any that he tasted in Florida. Tpon incjuiry

it was found that some of this fruit had been supplied by K. S. Johnstone,

circuit judge, Na.ssau, New Providence, Bahamas, who, on solicitation, pre-

sented me with budwood from two seedling trees, the fruit of which he con-

sidered verv superior. The fruit is said to be rather .«mall, but very juicy

and sweet.'"' (Lab. No. 460.

)

18728. Citrus decumana. Pomelo.

" Fruit said to be of superior value. Budwood j.resented by Judge R. S.

Johnstcme." (Lab. No. 461.)

18729. Perspa gratissi.ma. Avocado.

Johnstone. "Budwood secured through Judge R. S. Johnstone, who gave
' the following description of the fruit: ' Pear-shaped, but rather broad at basal

end; skin smooth, thin; tlesh yellow, almond-flavored; seed large; famous as

the best avocado in the Bahamas. Ripens in August and September.' " (Lab.

No. 462.)

18730. Persea gratissima. Avocado.

Largo. "Budwood presented by Mr. C. H. Matthews, from a large tree.

He described the fruit as follows: ' Egg-shaped; very large, ?,\ to 4 pf)unds in

weight; skin green, very thin; flavor very good; seed small; ripens in August

and September.' " (Lab. No. 464.)

18731. Persea gratissima. Avocado.

Grant. "Buds secured from a tree in Grantown, said by its colored owner

to bear extra earlv fruit of good quality. The young fruits were well ad-

vanced in size for the season when the budwood was obtained, which seemed

to substantiate the owner's assertion." (Lab. No. 465.)

18732. Hibiscus rosa-sixensis. Chinese hibiscus.

"Budwood secured from plants in the garden of Hotel Colonial, Nassau,

New Providence. Flowers distinct from any of the forms seen in Florida;

semidouble, very dark red with a purple tinge, making it a distinct acquisi-

tion." (Lab. No. 467.

)

18733. Vanilla sp.

"Plants collected on Soldiers road. New Providence. This vanilla grows

on land of a verv rocky character with a scanty layer of soil. The vegetation

does not exceed' 12 feet, and the average height of a shrub is 8 feet. It was

interesting to note that the foliage was very sparse, affording very little shade.

The growth of the vanilla was exceedingly stocky and strong. In appearance

the plant resembles the T'. eggersii in Florida, except that the bract-like leaves

of the latter are entirely absent in the Bahama species. The nodes on the

latter species are also closer than those on the species from Florida." (Lab.

No. 470.

)
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18727 to 18749—Continued.
18734. Ficus beS.iamixa.

"Used as a shade tree on the streets of Nassau, New Providence. Unques-

tiona1)ly one of the most noble and majestic of shade trees, with dark ever-

green foliage. Appears to stand the dust and heat of the street better than

any tree 1 have seen. Cuttings.presented by M. Clavel, head gardener, Hotel

Colonial, Nassau, New Providence." (Lab. No. 473.)

?8735. (Undetermined.)

"Native name 'Spanish Thvme.' A plant belonging to the family Scrophu-

lariaceae, with flesh v, succulent leaves used in the Bahamas for flavoring

soups. Cuttings secured in Grantown, New Providence." (Lab. No. 474.)

18736. AxoNA RETICULATA. Custard apple.

"Budwood secured from a tree in Grantown, having very large fruit, 14^

inches in circumference. Fruit heart-shaped, yellow, netted with crimson

veins, crimson on one side, making it exceedingly handsome ;
_^tree said by

owner to be very prolific. Fruit of good quality "
( Lab. No. 478.)

18737. Anoxa muric.\ta. Soursop.

"Budwood secured from a prodigiously prolific tree. As fruits were not

mature, there was no opportunity to judge of the quality." ( Lab. No. 484.

)

18738. Tamarindis indica. Tamarind.

" Budwood obtained from Judge R. S. Johnstone, Nassau, New Providence.

Pods with the acid so reduced as to make them relished when eaten direct

from the tree, which is unusual with this fruit." (Lab. No. 487.)

18739. Althaea rosea. Hollyliock.

"A striking and conspicuous ornamental in Na.ssau, where it has become

naturalized." (Lab. No. 489.)

18740. Basella alba. Malabar nightshade.

"Native name 'Spinach.' A plant of running and climbing habit of exceed-

ingly vigorous growth. The leaves have a very close resemblance to spinach

in formt whose tenderness and succulency they possess, and are used as

spinach in the Bahamas. As the plants thrive well even during the summer
months, it is thought that thev will prove a valuable acquisition to the vege-

table garden in south Florida" during the summer months. Seed secured in

Grantown, New Providence." (Lab. No. 490.)

18741. Catesbaea spixosa.

"Seed obtained from M. Clavel, head gardener, Hotel Colonial. Leaves

evergreen, thick and leatherv; branches armed with stout spines, making it a"

valuable hedge plant; flowers attractive, bell shaped, cream colored." (Lab.

No. 492.

)

18742. Zea may.';. Corn.

"Native yellow corn presented bv Mr. W. M. Cunningham, curator, Botanic

Station, Nassau, New Providence. This is a variety of corn collected by Mr.

Cunningham, together with Nos. 18743 to 18745, on the various islands where

these varieties do quite well. South Florida has at present no variety suited

to its conditions, and as the climate here and in the Bahamas is very similar,

it is not improbable that some of these varieties may prove valuable mtroduc-

tions." (Lab. No. 495.)

18743. Zea mays. Corn.

Governor. "Presented by Mr.W. :M. Cunningham. Native to the Bahama
Islands." (Lab. No. 496.)"

18744. Zea mays. Corn.

Native white. "Native to the Bahamas. Presented 1)y INIr.W. 3J. Cunning-

ham." (Lab. No. 497.)
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18727 to 18749—Continued.

18745. Zka mays.
'

Corn.

Cciicos yellow. . " Native to the Rahamas. Presented by Mr. W. M. Cunning-
ham." (Lab. No. 425.)

18746. DoLicHos lablab. Hyacinth bean.

"Native name Bonnvis. A very vigorous cUmbinj? and trailing plant, foliage

resembling tlie cowpea, but far niore vigorous. Stems slightly tinged with

purple; seeds dark brown with velvety luster. Seed secured from ])lants

growing in Cirantown, New Providence." (Lab. No. 488.)

18747. DoLiCHos LABLAB. Hyacinth bean.

"Native name Bonaris. A leguminous plant with habits similar to No.

18746. The purple tinge of the stem is absent; flowers are creamy white;

seed white, and much relished by the natives in cooking. Seed secured from
plants growing in Grantown, New Providence." (Lab. No. 4v«t.)

18748. PuARBiTis sp. Morning-glory.

"Seed collected from native plants in Nassau, New Providence. Plants

climbing, but seldom 4 feet in height; foliage tomentose; flowers i>ale blue,

about 2 inches in diameter, exceedingly ornamental and strikingly different

from species of Ipomoea."

18749. Resseda sp. Mignonette.

"Seed obtained from Mr. C. U. Matthews, Nassau, New Providence. A
very handsome ornamental; leaves pinnatitid, of a silvery white tinge; stems

2 feet, bare, with a long spike of white flowers. A perennial."

18750. SiNAPis ALBA. White mustard.

From Moscow, Russia. Received through Immer & Son, June '^r), iyu(j.

iSarepta.

18751. ^NIedicago sativa. Alfalfa.

From New York, N. Y. Received through H. Nungesser & Co., June 25, 1906.

Thirkestan.

18752 to 18763.

From Singapore, Straits Settlements. Presented by Prof. H. N. Ridley, director

of the Botanic (hardens. Received June 29, 190().

18752. Amorphophallus prainii. 18758. Alocasia indica.

18753. Amorphoph.\llus rex. 18759. Alocasia singajorexsis.

18754. Amorphophallus sativfs. 18760. Alocasia macrorhiza.

18755. Alocasia lowii. 18761. Xanthosoma violaceum.

18756. Alocasia grandis. 18762. Xanthosoma roblstum.

18757. Alocasia longiloba. 18763. Typhonium tribolatum.

18764. Asparagus myriocladus.

From Berea, Durban, Natal. Presented by J. Medley Wood, director of the

Natal Botanic Gardens. Received June 30, 1906.

18765. Garcinia xanthochymus.

From Honolulu, Hawaii. Presented by Mr. E. W. Jordan, through Mr. Gerrit

P. Wilder. Received July 2, 1906.
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18766 to 18770.

From Piracicaba, Brazil. Presented by Dr. J. W. Hart, director of the Agricul-
tural College. Received June 7, 1906.

18766. ANONAsp.

Ariticu or Cabeca de negro (negro head). "Segmented fruit, heart-shaped,
about 20 centimeters in diameter, sweet, aromatic, edible. Tree 15 meters,
spreading, grows on jioor, sandy land on the open prairie." {Hart.) (No. 16.

)

18767. Anona sp.

Fruita de Conde. '

' Similar to preceding, but the fruit is much superior. This
variety has been domesticated." [Hart.) (No. 17.

)

18768. Aratcaria brasiliana.

(No. 22.)

18769. PsiDiuM GUA.IAVA. Guava.

Hed. (No. 12.

)

18770. PsiDiUM (UTA.iAVA. Guava.

White. (No. 13.)

18771 and 18772.

From Salisbury, Rhodesia, South Africa. Received from Hon. E. Ross Town-
send, Secretary for Agriculture, through INIr. W. A. Driver, Dinuba, Cal., June
30, 1906. (See Nos. 12810 and 12959, Inventory No. 11.)

18771. (Undetermined.) Marula.

18772. (Undetermined.) Matundulaku.

18773. Carica papaya. Papa-w.

From Manila, P. I. Presented by Mr. W. S. Lyon, norticulturist. Bureau of

Agriculture. Received June 29, 1906.

18774 to 18785.

From INIexico. Received through Mr. G. Onderdonk, July 5, 1906.

18774 to 18782. Prunus armeniaca. Apricot.

18774. OnderdonJc's No. IS.

" From place of C. Ramirez, Lagos, Jalisco. Fruit yellow, light blush,
sweet, freestone, circumference 4 inches."

18775. Onderdonk' s No. 19.

" From place of Francisco Gomez Garcia, Lagos, Jalisco. P'ruit white,

4j inches in circumference."

18776. Qnderdonk's No. 20.

" From place of Enrique Maupin, Aquascalientes. Fruit yellow, light

blush, sweet, 5 inches in circumference."

18777. Qnderdonk's No. 21.

18778. Qnderdonk's No. 22.

18779. Qnderdonk's No. 2S.

18780. Qnderdonk's No. 24-

"Nos. 18777 to 18780 are from Senor Maupin's orchard at Aquascali-
entes. They are all of the same general character, yellow with faint

blush, fruit from 4 to 5 inches in circumference."

18781. Qnderdonk's No. 15.

Nellie. (See No. 9844, Inventory No. 10.)

18782. Qnderdonk's No. 16.

Dumh. (See No. 9845, Inventorv No. 10.)
lOG
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18774 to 18785 -Continued.

18783. A.MYitDALUs I'ERSUA. Peach.

Procured by Mr. Oderdonk's son from El Cohre Mountain, near Guadalajara.

"A very lar<j:c, yellow, clingstone peaeli."

18784 and 18785. Malls malls. Apple.

18784.

Peron. From place of .Mr. .1. H. Sillinian, Saltillo. (See No. it014,

Inventory No. 10.)

18785.

Procured bv Mr. Onderdonk's .son from Kl ('ol)re Mountain. " Very

large, rich Havor, greenish color, yellowing slightly as it ripens. No
better apple in Mexico."

18786 to 18800.

From La Paz, Bolivia. Presented by Sefior M. \'. Ballovian, Ministerio de

Colonias y Agricultura. Received July 0, litOti.

18786 to 18798. Solanl'.m tibekosi-.m. Potato.

18786.
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18824 to 18826. Oryza sativa. Rice.

From Persia. Presented l)y Mr. John Tyler, TTnited States vice-consul-general,
Teheran, Persia. Received July 6, 1906.

Three samples of unhulled rice from the region south of the Caspian Sea. These
samples of rice were given to Mr. Tyler by a friend whose ofheial title is "The
Sepahdor" (Commander), who owns large areas where rice of the best sorts are
grown. The samples received are of three kinds and from three separate districts,

but no labels accompanied them to indicate which was which.

18824. Long slender grain, light hull.

18825. Long slender grain, light hull.

18826. Short flat grain, darker hull.

18827. Medicago sativa. Alfalfa.

From Chicago, 111. Received through the A. Dickinson Company, July 9, 1906.

18828. Carica papaya. Papaw.
•F>om Columbia, Isle of Pines, West Indies. Presented by Dr. F. R. Ramsdell.

Received July 10, 1906.

18829 and 18830. Andropogon sorghum.

From Channing, Tex. Received through Mr. J. J. Edgerton, July 13, 1906.

18829. Kafir corn.

Black-Hulled White.

18830. Milo.

Dwarf.

18831 to 18834. Cynara scolymus. Artichoke.

From Milan, Italy. Received through Fratelli Ingegnoli, July 16, 1906.

18831. (irosso d' Italian. 18833. Sensa Spine di Venezia.

18832. VIoletto di Proienza. 18834. Palla di Roma.

18835 to 18912. Ficus carica. Fig.

From Niles, Cal. Received through the California Nursery Company at the
Plant Introduction Garden, Chico, Cal., in March, 1906.

Nos. 18835 to 18898, inclusive, are from the Chiswick collection. A description of
these varieties will be found in Bulletin No. 9, Division of Pomology, 1901.

18835.
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18922 and 18923.
From Kashgar, Eastern Turkestan. Presented l)v Rev. P. J. P. Hendriks.

Received July 20, 1906.

18922. HoRDEUM vuLGAKE. Barley.

"A variety which is said to require only one month without frost. Grov^^n

in the mountain regions near Kashgar, Eastern Turkestan." {Hendriks.)

18923. RiciNus COMMUNIS. Castor-oil plant.

Seed of a medium-sized variety.

18924. Mangifera indica. Mango.

From Miami, Fla. Received through the Subtropical Laboratory and Garden,

July 23, 1906.

Turpentine. Seed for growing stocks upon which to inarch standard varieties.

18925. Anoxa cherimolia. Cherimoyer.

From Salta Province, Argentina. Presented by Mr. Ernest Nelson, of Sharon,

Mass. Received July 13, 1906.

18926 to 18940. Andropogon sorghum. Sorghum.

From Chillicothe, Tex. Grown in 1905 at the Government Farm, and distrib-

uted from same place.

18926. Djougaro halki. Grown from Agrost. No. 1579.

18927. Planter'.'^ Friend. Grown from Agrost. No. 1604.

18928. Amber. Grown from Agrost. No. 1606.

18929. Amber. Grown from Agrost. No. 1658.

18930. Planter's Friend. Grown from Agrost. No. 1659.

18931. Amber. Grown from Agrost. No. 1747.

18932. Black-seeded. Grown from Agrost. No. 2114.

18933. Edra. Grown from S. P. I. No. 8815.

18934. Dshugara Balcha. Grown from S. P. L No. 9796.

18935. Dagdi Jotvar. Grown from S. P. L No. 9856.

18936. Djngara. Grown from S. P. I. No. 10612.

18937. White. Grown from S. P. 1. No. 13317.

18938. Red. Grown from S. P. 1. No. 13318.

18939. Gare. Grown from S. P. 1. No. 14504.

18940. White of Rey Barelly. Grown from S. P. I. No. 14635.

18941. Lathyrus 8ATIVUS. Bitter vetch.

From Clarinda, Iowa. Received through the A. A. Berry Seed Company, July

27, 1906.

18942 to 19057.

From Mexico and southwestern United States. Collected by Mr. David Griffiths,

of this Department, and forwardecl to the Plant Introduction Garden, Chico,

Cal., during the summer of 1905.

The numbers in parentheses are those of Mr. GriflSths.

18942. Opintia sp. Tuna.

From El Paso, Tex. (8020.)
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Tuna.

Tuna.

Tuna.

(8045.)

18942 to 19057—Contiuued.
18943. Opintia sp.

From El Paso, Tex. (8021.)

18944. NoPALEA sp.

From San Mateo, Mexico. (8027.)

18945. Opuxtia sp.

Sojjul cristilena. From Cardenas, Mexico. (8030.)

18946 to 19057. Opuxtia sp.

18946. From Cardenas, Mexico. (8031.)

From Cardenas, Mexico. (8032.)

From San Luis Potosi, Meftco. (8034.)

From San Luis Potosi, Mexico. (8035.)

Nopal Cuijo. From San Luis Potosi, Mexico. (8036 )

Nopal ranchero. From San Luis Potosi, Mexico. (8037.)

Nopal palmito. From SanJ^uis Potosi, Mexico. (8038.)

From San Luis Potosi, Mexico. (8039.)

Nopal camueso. From San Luis Potosi, Mexico. (8040.)

From San Luis Potosi, Mexico. (8041.)

From San Luis Potosi, Mexico. (8042.

)

Nopal tapon. From San Luis Potosi, Mexico. (8043.)

Nopal. From San Luis Potosi, Mexico. (8044.)

Tuna castilla hlanca. From San Luis Potosi, Mexico.

Nopal charol. From San Luis Potosi, Mexico. (8046.)

From San Luis Potosi, Mexico. (8047.)

From San Luis Potosi, Mexico. (8048.)

Nhpal jocoquiUo. From San Luis Potosi, Mexico. (8049.)

From San Luis Potosi, Mexico. (8050.)

From Alonzo, Mexico. (8053.)

From Alonzo, Mexico. (8055.)

From San Luis Potosi, Mexico. (8058.)

Nopal jarrillo. From San Luis Potosi, Mexico. (8061.)

From San Luis Potosi, Mexico. (8062.)

From San Luis Potosi, Mexico. (8063.

)

From San Luis Potosi, Mexico. (8064.)

Nopul cardon bianco. From Hepasote, Mexico. (8067.)

Nopal opalillo. From Hepasote, Mexico. (8068.

)

Tuna amarilla blanca. From Hepasote, Mexico. (8069o)

From Hepasote, Mexico. (8071.)

From Hepasote, Mexico. (8072.)

Mameya. From Hepasote, Mexico. (8073.)

From Hepasote, Mexico. (8074.)

Nopal San Juanero. From Hepasote, Mexico. (8075.)

Nopal loco. From Hepasote, Mexico. (8076.J

From Hepasote, Mexico. (8077.)

-07 8

18947.

18948.

18949.

18950.

18951.

18952.

18953.

18954.

18955.

18956.

18957.

18958.

18959.

18960.

18961.

18962.

18963.

18964.

18965.

18966.

18967.

18968.

18969.

18970.

18971.

18972.

18973.

18974.

18975.

18976.

18977

18978.

18979.

18980.

18981.

3517—No. 106-
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18942 to 19057
18982.

18983.

18984.

18985.

18986.

18987.

18988.

18989.

18990.

18991.

18992.

18993.

18994.

18995.

18996.

18997.

18998.

18999.

19000.
* 19001.

19002.

19003.

19004.

19005.

19006.

19007.

19008.

19009.

19010.

19011.

19012.

19013.

19014.

19015.

19016.

19017.

19018.

19019.

19020.

19021.

19022.

19023.

106

From Hacienda Los Campos, Mexico.

(8081.)

(8082.)

-Continued.

Nopal bianco liso

(8079.)

Nopal durasnillo. From Aguascalientes, Mexico.

Nopal durasnillo. From Aguascalientes, Mexico.

From Aguascalientes, Mexico. (8083.)

Nopal joconoxtle. From Aguascalientes, IMexico.

Nopal joconoxtle. From Aguascalientes, Mexico.

From Aguascalientes, Mexico. (8087.)

From Aguascalientes, Mexico. (8088.)

Nopal joconoxtle. From Aguascalientes, Mexico.

From Aguascalientes, Mexico. (8090.)

From Aguascalientes, Mexico. (8091.)

Nopal tapon. From Aguascalientes, Mexico. (8092.)

Spinele.'ts. From Aguascalientes, Mexico. (8094.)

From Aguascalientes, Mexico. (810L)

From Encarnacion, Mexico. (8102.)

Nopal liso. From Encarnacion, Mexico. (8103.)

From Los Sauses, Mexico. (8104.)

Nopal Colorado. From Los Sauses, Mexico. (8105.)

From Los Sauses,^Iexico. (8106.)

From Los Sauses, Mexico. (8107.)

From Los Sauses, Mexico. (8108.)

Cascaron. From Los Sauses, Mexico.

Durasnillo. From Los Sauses, Mexico.

From Los Sauses, Mexico. (8111.)

From Dublan, Mexico. (8113.)

(8114.)

(8114a.)

(8115.)

(8119.)

(8121.)

(8125.)

(8126.)

;8084.)

(8086.)

(8089.)

(8109.)

(8110.)

From Dublan, Mexico.

From Dublan, ^lexico.

From Dublan, Mexico.

From Dublan, Alexico.

From Dublan, Mexico.

From Guadalajara, i\Iexico.

From (luadalajara, Mexico.

From Guadalajara, ^lexico. (8127.)

From Guadalajara, Mexico. (8128.)

From Guadalajara, Mexico. (8130.)

From Aguascalientes, Mexico. (8138.)

Nopal camueso. From Zacatecas, Mexico. (8140.)

Pachon. From Zacatecas, Mexico. (8141.)

Nopal naranjado. From Zacatecas, Mexico. (8142.)

Nopal durasnillo. From Gutierrez, INIexico. (8143.)

From Zacatecas, Mexico. (8145.)

Nopal bianco. From Zacatecas, Mexico. (8146.)
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18942 to 19057
19024.

19025

19026.

19027.

19028.

19029.

19030.

19031.

19032.

19033.

19034.

19035.

19036.

19037.

19038.

19039.

19040.

19041.

19042.

19043.

19044.

19045.

19046.

19047.

19048.

19049.

19050.

19051.

19052.

19053.

19054.

19055.

19056.

19057.

106

-Continued.

From Zacatecas, Mexico. (8147.)

From Zacatecas, Mexico. (8148.)

From Zacateca.s, Mexico. (8149.)

From Torreon, Mexico. (8151.)

From Torreon, Mexico. (81.V2.)

From El Paso, Tex. (8153.)

From Tucson, Ariz. (8154.)

From Celero Mountains, Ariz. (8157.)

From Santa Rita Mt)untains, Ariz. (8158.

From Santa Rita ^lonntains, Ariz. (8159.

From Santa Rita Mountains, .Vriz. (8160.

From Santa Rita Mountains, Ariz. (8161.

From Santa Rita Mountains, Ariz. (8162.

From Santa Rita Mountains, Ariz. (8163.

From Santa Rita Mountains, Ariz. (8164.

From Santa Rita Mountains, .\riz. (8165.

From Santa Rita Mountains, Ariz. (8166.

From Santa Rita [Mountains, .\riz. (8167.

From Santa Rita Mountains, Ariz. (8168.

From Santa Rita Mountains, .Vriz. (8169.

From Santa Rita Mountains, .Vriz. (8170.

From Santa Rita Mountains, .\riz. (8171.

From Santa Rita Mountains, Ariz. (8172.

From San Antonio, Tex. (8174.)

From San Antonio, Tex. (8175.)

From San Antonio, Tex. (8176.)

From Mexico.

From Mexico.

From Mexico.

From Mexico. (8076.

)

From San Antonio, Tex. (8182.)

From T. S. Brandegee (No. 1 ), San Diego, Cal.

From T. S. Brandegee (No. 2), San Diego, Cal.

From T. S. Brandegee (No. 3), San Diego, Cal.





INDEX OF COMMON AND SriENTlFTC NAMES.

Aberia caffra, 18667.

Ahrotna aitgusta, 18475.

Abutilon aricennae, 17529, 18450.

Acacia sp., 18549.

farne-sknut, 18508.

-Irersp., 17897, 17898.

mono, 18578.

Actinidiasp., 18285.

chinensis, 18535, 18584.

Actinorhiitis calapparia, 17140.

Aegilopx macrochaeta, 17792.

macnira, 17794.

orala, 17795.

sqnarrom, 17796.

trianftlata, 17797.

triiincialis, 17798.

Aesculiis chinoinis, 17736.

Agare leclieguilla, 17715.

rigida sisalana, 17437, 17716, 18244,

18638.

Agropyron acutum, 17799.

cristafum, 17826.

elymoides, 17827.

muricnlum, 17800.

occidenlale, 17699.

pungeriK, 16895.

repens, 17824, 17828, 17829,

17831.

tenerum, 17489.

Agroatis alba, 16829 to 16832, 17837.

canina, 18413.

stnlonifera, 16828, 17963.

Alhizzia lehhek, 18509.

Alfalfa, Arabian, 18627, 18628.

Jet, 18627, 18628.

(Mexico), 17163.

Provence, 18418, 18664.

(Spain), 17992.

Turkestan, 17281, 18247, 18391,

18425, 18751.

(Utah), 17449.

See also Medicago satira.

Almond. (Baluchistan), 18238.

(Italy), 17106 to 17130.

See also ^1 ini/gdaMs communis.
Alocasia grandis, 18756.

indica, 17103, 18383, 18384,18758.
longiloba, 18757.

lotvii, 18755.

macrorliiza, 17236, 18760.

singaporensis, 18759.

Alopecurus brachiiMachym?, 16800.

jmitensis, 16849, 18414, 18484.

ventricosus, 17063.

lOG

Alsike. See TYifoUnm hyhridum.

Althaea rosea, 18739.

Altingia rlil)ie)isii<, 18569.

Amatungulu. See Carissa arduina.

Amomu7n meleguela, 16945.

Amorphophalliis campanula Ihm , 17101.

18387.

prainii, 18752.

re.r, 18753.

mtinm, 18386, 18754.

Ampelopsi.s sp., 179.38, 179.39, 17940, 17942,

18280, 18281, 18284, 18292, 18293.

Ami/gdalus communis, 17106 to 1 7130,18238,
da ndiona, 17729 to 17731, 18595,

18706.

persica, 16919, 17167, 17470,

17728, 17902, 17903,

18234, 182.39, 18262,

18588 to 18594, 18783.

laevis, 18235.

Andropogon sp., 17182.

affinis, 17183.

austral is, 18357.

bombycin us, 1 7035.

colorans, 18165 to 18167.

cymbarius, 18463.

halepensis, 16908.

intermedins, 18347.

pertusus, 16907.

sericeus, 17184, 18130, 18346.

sorghum, 16854 tO' 16861,

17475, 17490, 17513, 17524,

17535 to 17691, 17695,

17702, 17756, 17757, 17833,

1 7834, 1 7920 to 1 7923, 1 7984,

18160tol8198, 18203, 18309,

18326, 18343 to 18345,

18388, 18389, 18411, 18501

to 18504, 18518, 18610 to

18614, 18625, 18626, 18633,

18684, 18829, 18830, 18926
to 18940.

Anonasp., 18715, 18766, 18767.

cherimoHa, 18925.

muricata, 18737.

reticulata, 18736.

Anthistiria ciliata, 18348.

Anlhriscus sylvestris, 16952.

Anthyllis vulneraria, 17076.

Autidesma bunius, 18393.

Apple (Mexico), 18784, 18785.

See also Malus malus.
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Apricot (China), 16917, 17152 to 17154,

17844, 17845, 18260, 18261,

18290.

(Mexico), 18774 to 18782.

See also Frunus armeniaca.

Arachls hi/pogaea, 16940, 16941, 16943,

16944, 17055 to 17057, 17530 to 17533,

17710 to 17712, 17960, 17988, 18295,

18296, 18311 to 18315, 18334 to 18337,

18523, 18524, 18675, 18676.

Aralia cordnta, 17235.

Araucariu brasiliana, 18768.

Argemone mexicana, 18719.

Aristolochiasp., 17061,
1784J3.

Arrhenathernmavenacewn, 1 7801.

?>«/6ositm, 17802.

elatius, 16949, 18415, 18485.

Ay'temi^ia annua, 17950.

Artichoke Globe, or Paris, 16869.

(Italy), 18831 to 18834.

. Large Green, 18703.

Purple Globe, 18702.

See also Cynara scolymus.

Asparagus sp., 18662.

acutifolius, 17981, 18225, 18464,

18465.

crispus, 18668.

medeoloides, 18466, 18467.

mgriocladus, 18764.

sarmentosus, 18669.

scaher, 18478.

spreiigeri, 18670.

Astragalus sp., 18438.

falratus, 16985, 17077.

Astrehla elymoides, 17037, 17185, 17186.

pectinata, 17036, 17187, 17188.

triticoides, 17189, 17190.

Atropa belladonna, 16815.

Avena argentea, 17803.

atropurpurea, 17804.

brevis, 16892.

decora, 16799.

flarescens, 16986.

orientalts, 17805.

pubescens, 16951.

saliva, 16863 to 16865, 17148, 17450

to 18452, 17464, 17526,

17527,17694, 17700,17701,

17720, 18229, 18245, 18246.

difusa, 16893, 16894.

Avocado, Grant, 18731.

Johnstone, 18729.

Largo, 18730.

Mitchell, 18120.

Trapp, 16871.

See also Persea gratissima

.

Bahama Islands, seeds and plants from,

18727 to 18749.

Barlev, Beardless, 17525.

(China), 18454, 18458.

Hanna, 17147, 18666.

Hannchen, 18540.

Hull-less, 18458.

Primus, 18541.

Prinsess, 18542.

Tennessee Winter, 16862, 17100.

lOG

Barley, (Turkestan), 18922.

See also Hordenm spp.

Basella alba, 18740.

Bauhinia krugii, 17955.

tomentosn, 18685.

Bean, Adzuki. See Phaseolus angularis.

Broad, 17164, 17853, 18241, 18.340,

18434.

Haricot (China), 17858,17859.
Horse, 17860, 18137, 18142, 18143.

Hyacinth. See Dolichos lab-lab.

Knife. See Canavalia ensijormis.

Mung. See Phaseolus max and P.
radiatus.

Newman, 17096.

Soy. See Soy bean.

See also Phaseolus spp.

Beet, Sugar, 17509, 17968 to 17980, 18119,

18233, 183.32.

See also Beta vulgaris.

Benincasa cerifera, 17967.

Beta vulgaris,' 11b09, 17968to 17980, 18119,

18233, 18332.

Blackberry, Himalaya, 17473.

"Bonavis'" (Bahamas), 18746, 18747.

Borecole, improved branching, 17078.

Bouteloua curtipendula, 17051.

oligoslachya, 17052.

Brachypodium, japonicum, 18358,18359.
pinnatum, 16953, 17823.

sylraticum, 16954.

Brassica sp., 18441, 18442, 18452.

chinensis, 17867.

oleracea, 17078, 17079, 17864 to

17869, 17895, 17953.

pe-tsai, 17864, 17865, 17866,

17868, 17869, 17953, 18606.

rapa, 18401.

Brazil, seeds from, 18704, 18766 to 18770,

18801.

Bromus sp., 16822.
brachystachys, 16896.

ere<:tus, 18416.

inermis, 16823 to 16825, 16955,

18491.

mollis, 17064.

pannonicus, 16798.

pratensis, 16826, 16987.

raceinosus, 17065.

rubens, 16821.

.sterills, 16897.

sylvaticus, 17066.

uniolokles, 16827, 18360.

vernalis, 16797.

Buehu. See Diosma crenata.

Buckwheat. See Fagopyrum esculentum.

Bur clover. See Medicago denticulata.

Cabbage (China), 17864 to 17869, 17895,

17953, 18606.

See also Brassica spp.

Calathea sp., 16934.

crotalifera, 16933.

oppenheimiana, 16396.

ornata sanderiana, 16935.

princeps, 16932.

vittata, 16937.
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Calla. Soo Rirharflia spp.

Cami>lior. Sei^ < 'iniiiiiiKiinuiii rmnjjhortt.

CamtiHtliu »\). , 1 7957.

eim/in-mls, 18:i21, 18329.

Canrut sp., 18424.

tiaccUla, 17961.

'indka, 18300.

iridijlont, 18301.

Cannabis Slid lit, 17528, 18451, 18632.

Capsiciunfastii/idtniii, 16817, 16818.

Carex atenoplniU'i, 17466.

Carirapiip'iija, 18400, 18773, 18828.

Carisxa arduiim, 18539, 1S671.

Carrot (China), 17754, 17870 to 17872.

See also Daticns carota.

Cassia mimomidea, 18361.

Castanen sat iva, 17876, 17877, 17896,18341.

Castor oil plant. See Ririnns communis.
Casuarina glauca, 18686.

strirta, 18687.

Catalpa bangel, 16914, 17740,18267.

Cater[)illars. See Scorpiurns spp.

Catcshaea spinosa, 18741.

Catnip. See Nepeta cataria.

Celastrus flagellaris, 17918.

paniculatHS, 17873, 17874.

"Celery," Silver King Hardv, 18469.

Cellis sp., 17168, 17857.

Cenchrus austral is, 17028.

Cephalaria taiarira, 16900.

Cereus, sp., 18500.

Ceropeffia fusca, 16868.

Chaetochloa aurea, 17047, 17233.

glauca, 16904, 18.375.

italica, 17899 to 17901, 18152

to 18155, 18505, 18621,

18622.

pachystack i/a, 18376.

viridis, 18377.
gigantea, 18378.

Chamaeci/paris lawsoniana, 1 7990.

Chayote. See Sechium ednle.

Chenopodiiim (juinoa, 18236, 18237, 18536,

18537, 18689 to 18691.

Cherry (China), 16918, 17732, 17733,

18587.

Chestnut (China), 17876, 17877, 17896.

See also Castanca saliva.

Chillies, Japanese. See Capsicum, fasti<ji-

alum.
Chimonanlhus fragrans, 18573.

China jute. See Ahutilon avicennai'.

Chloris acicidaris, 17191.

divaricata, 18349.

truncata, 17039, 17193, 17194,

18350.

ventricosa, 17040, 17192.

rirgala, 17248.

Chrysophyllnm sp. , 18704.

cainilo, 17093.

Chrysopogon gri/Uus, 17041, 17195.

parvijiora, 18351.

Cinnamomum camphora, 17105.

Citrange, Morton, 16872.

Citrulliis vulgaris, 18308.
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Citrus auranfiiim, 17151, 17505 to 17507.

(iusli(iliisli-a, 18550.

dinimaua, 18440, 18727, 18728.

medicii, 18439.

luro.'iii, 18468.

irifuliata X aurantium, 16872.

Clemati.t'i'p., 17959.

Clover, Litnoru, 18461.

Lo.liuo, 18692.

See also Trifollum spp.

Cobaca seandens, 18716.

Cojf'ea arabica, 17713, 17714.

Coix larri/ma-jobi, 18362.

Cohcasiiiap., 17985, 17987, 18320.

antiquorum, 17237 to 172-14.

esculenla, 17102.

neo-guineensis, 169.38.

Corchorus sp., 18453.

eapsula r is, 1 8435

.

Corn (Bahania.^^), 18742 to 18744.

(China), 17880, 17881.

Crosby sweet, 17516 to 17518.

Dent (Mexico), 18531 to 18534.

Flint, 18426.

Giant Gourd, 17692.
*

Golden Malakhov, 18200, 18201.

(Hungary), 18679, 18680.

(Peru), 18302.

Yellow Flint, 17523.

See also Zca 7nays.

Coronilla scorpioides, 17068.

varia, 16956.

Cori/lusf^p., 17169, 17890.

Costa Rica, seed from, 18708 to 18725.

Cotton. See Gossypiiim spp.

Cowpea, Abyssinian, 17492, 17493.

(Arkansas Experiment Station),

17409, 17421, 17429.

Barhati, 17380, 17382.

Bha<Iela, 17378, 17379.

black and white mottled, 17327.

X Blackeye, 17410.

Blackeye, 18472.

(White Giant), 17366.

Blackeyed Lady, 17420.

BrownCoffee, 17404.

eye, 17341.

Crowder, 17 348,
17370, 17.398.

Calico, 17413.

California Blackeye, 173.38.

Chauli, 17376.

(China), 17849, 17855, 17856,

18617.

Chinese Browneye, 17.329.

Red, 17328.

Whippoorwill, 17330.

Choli, 17377, 17381.

Clay, 17.340, 17351, 17358, 17.383,

17391, 17395, 18519.

Coffee, 17414.

Conch, 17415.

Cream, 17693.

Delicious Large Lady, 17373.

Down's Early Ripener. 17331.
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Cowpea, Early Black, 17336,17337, 17343.

Extra Early Blackeve, 17335.

X Black,
17417,
17424.

(Greece), 17333.

Greyeye, 17390.

Holstein, 17418.

(hybrid), 17384, 17385, 17389,

17400.

Iron, 17367, 17396, 17397, 17430,

17431, 17433 to 17436,

17697.

Mountain, 17423.

Jhunga, 17375.

Ladv, 17359.

Finger, 17388.

Large Blackeve, 17346, 17355,

17362.

Little Iron, 17419.

Michigan Favorite, 17402, 17406,

17432.

(Morioka, Japan), 17332.

Mount Olive, 17426.

New Era, 17403, 17411, 18522.

Old Man, 17354.

Pinkish-Tan, 17405.

Powell's Early Prolific, 17392.

Red Carolina, 17519.

Crowder, 17393, 17428.

Mauve, 17369.

Ripper, 17350, 17361, 18520.

Whippoorwill, 1 7374, 1 7416.

Yellow-Hull, 17365.

Rice, Long Lady, 17401.

Sixty-Day, 17386, 17387.

Small Whippoorwill Crowder,
17371.

Southdown Mottled, 17339.

Speckled Java, -17412.

Sport, 17427.

Steckler's Improved, 17405,

17407.

Tavlor, 17342, 17364, 17368.

(unclassified), 16812, 17334,

17347, 17357, 17360.

Unknown, 17344, 17353, 17356,

18473.

Warren's Extra Early, 17352.

Warren's Extra Early X Sugar
Crowder, 17422.

New Hvbrid, 17345.

Watson's Hybrid, 17425.

W^hippoorwill, 17349, 18521.

X Lady, 17408.

Saddleback,
17409.

White Crowder X Whippoor-
will, 17363.

W^hittle, 17399.

Wight Black Crowder, 17372.

Yellow Sugar Crowder, 17394.

See also Vigna xniguicidata

.

Crambe mnriti)na, 18701.

Crataegus sy)., 17170, 17472, 17751.

jiinnaflfida, 17171, 17739, 17882,

17883.

Crotalaria juncea, 18330.

Cucumber (Persia), 18307.

See also Cucnmis satinis.

Cueumis melo, 17478, 17480 to 17482, 17522,

18232, 18303 to 18306, 18462,

18507.

salinis, 18307.

Cucurbita maxima, 18398, 18405, 18406.

melanosperma, 18328, 18395.

pei)o, 18121, 18397.

Custard-apple. See Anona reticulata.

Cyamopsis tetragonoloba, 18641 to 18651.

Cydonia japonica, 17954, 18601.

djnara scolymus, 16869, 18702, 18703,

18831 to 18834.

Cyperus escidentus, 18390.

Cytisus proliferus albus, 16957.

scoparius, 17080.

Dactylis altaica, 17806.

glaucesens, 17807.

glomerata, 16850, 16958, 16988,

18492.

Jdspanica, 17808.

Danthonia curpJuddi'n, 17197, 17198.

nercosa, 17199, 17200.

penicillata, 17201 to 17202,

17204 to 17207,

17209, 17216.

villosa, 17208.

semiannularls, 17203, 17211,
17494.

Daphne sp., 18572.

Date. Manakher, 17993.
'

Tafilalt, 18630.

Timjoohert, 18693 to 18698.

See also Phoenix dactylifera.

Daucus carOta, 17754, 17870 to 17872.

Desmodium gardneri, 18363.

Deyeuxia forsteri, 17196.

Diarithus srjuarrosus, 17832.

Digitalis purpurea, 16813.

Dioscorea aculeata, 18316, 18659 to 18661.

alata, 18657, 18658.

bulbifera, 18656.

jientaphylla, 18655.

trifida,
'

16866, 18317, 18318,
"18652 to 18654.

Diosma crenata, 18672.

Dio.wyros sp., 16870, 18598, 18599.

kaki, 16910, 16912, 16913, 16921,

17172, 17704 to 17707, 18596,

18597.

lotuK, 17173, 17905 to

18266.

virgiuiana, 17145.

Diplachne dabia, 17234.

fusca, 17212, 17213, 18125.

peacockii, 17214^18126.

Dolichos atropurpnreus, 17534.

lablab, 17884, 17885, 18448, 18746,

18747.

lubia, 18726.

Ecliinacea helianthi, 18423.

Eggplant. See Solanum inelongena.

Einkorn. See Triticum, monococcum.

17907,
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Elaeaffiimsp., 17479, 17886, 18568.

hyb., 18199.

Eleusine aegypliaca, 16906, 17215, 18124.

roracaim, 17072 to 17075, 18864,

18512 to 18517, 18557 to 18560.

Ehjmus tnn/iniriis submuticu.1, 17131.

Emmer. See Triticum dicoccuin.

Eragrostit fii>., 17216.

ahi/sxinica, 17094, 17095.

brownei, 17217, 18352.

ferruginea, 18365.

leptostacht/a, 17218.

pilo>ia, 17219, 18123.

Eriochloa polytitacJiya, 17220.

jmnclnla, 18353.

rillosa, 18366.

Erodium absintltoides, 17758.

cheilnnlldfuJ'mm, 17759.

cheUdonifoliinii, 17760.

cygnorum, 17245.

gruinum, 16890, 17760a.

hymenodes, 17761.

malachoides, 16891.

nuniescnri, 17762.

pelargonifolinw, 17763.

setneiioi'ii, 17764.

trichoinanifolliim, 1 7765.

verbenaefolium, 17766.

Ervum Z^.s, 17165.

Euchlaena vicxicana, 16905.

Eugenia jnut idfolia, 17956.

Euonymus sp.," 18278, 1828(5, 18567.

japonirus, 18566.

Eutrema wasabi, 18333.

Fagopyrum esculentum, 17863.

Falsia horrida, 17965.

Fenugreek. See Trigonella foenum-grae-

cum.
Festuca arundinacea,- 16989.

carpathica, 16801.

dumetorum, 16959, 17081.

dnriuscula, 16990.

elatior, 16802, 16960, 16991, 17838,

18417.

halleri, 18483.

heterophylla, 16961, 16992, 17082.

ovina, 16962, 16993, 17083.

pratensi^, 16848, 16963, 16994,

17059, 18487.

pumila, 18490.

rubra, 16964, 16995, 17084.

lenuifolin, 16965, 16996, 17085.

violacea, 18481.

I\cus benjamina, 18734.

carica, 18835 to 18912.

sycomorus, 18408.

Fig, Chiswick collection, 18835 to 18898.

Foxglove, purple. See Digital ispurpurea.

Fraxinus 8^)., 16922.

longicuspis, 17748.

ornus, 18399.

Oalega biloba, 17767.

persica, 17768.

Garcinia mangostana, 17146, 17514, 18479.

morella, 17141, 17995.

xanthochymus, 18765.
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Gavilana, 18714.

(.-ledilHiasp., 17888, 17889, 18579.

(ilyceria nemoralix, 16804.

<;hfrine hispida, 17251 to 17280, 17520,

17852, 17857, 17861, 17862, 18227, 18258,

18259, 18459, 18460, 18619, 1S707.

(ioKnt/pium sp., 18623, 18721.

Grape, (Afghanistan), 18407.

(China), 16927, 17155 to 17161

17467, 17468, 17755, 18602.

Kapadjulari, 17718, 17719.

Mustang. See Viii,<< munsoniana.
Valandova, 18392.

See also T'i7/.s spp.

Grass, bluestem. See Andropogon spp.

blue grama. See Bouteloua oligoK-

tarhya.

bronie. See Bromus spp.

Canad ian blue. See Poa compremi.
canary. See Ph(darincanariensi.'<.

cane. See DijdarJnie dubia.

cotton. See Panicuin leuco/iJiaeutti.

creeping bent. Hce Agrostis stolon-

ifera.

soft. See IIolcus moliis.

downy oat. See Avena ])uhe,Hcens.

early spring. See Eriochloa poly-

slachya.

English rye. See Lolium perenve.

esparto. See Sii})a tenadsnima.

Italian rye. See Lolium italicion.

Kentucky bluegrass. See Poapra-
tensif<.

meadow foxtail. See Alopecurns
pratensl.^.

soft. See Holcux lanatuK.

Mitchell. See Astrebla pectinata.

Mulga. See Neurachne initchel-

.

liana.

New Zealand meadow rice. See
Mirrolaena stipoides.

orchard. See Dactylis glomerata.

pappus. See Pappophorum com-

mune.
para. See Panicum molle.

perennialrye. See Lolium perenne.
reed canary. See Phalaris arundi-

nacea.

rescue. See Bromu.s unioloidex.

Rhodes. See Chloris tirgata.

rough-stalked meadow. -See Poa
trivialis.

slender wheat. See Agropyron
ienerurn.

smooth l)rome. See Bromus iner-

mis.

star, umbrella, or windmill. See

Chlorix spp.

sugar. See Pollinia fulva.

tall grama. See Bouteloua curti-

pendula.
meadow oat. See Arrlienathe-

rum elatius.

Vandyke. See Panicuin faridum.
velvet. See Holcus lanatux.

wallaby. See Danthonia semiannu-

laris.
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Grass, weeping love. See Eragrosth j>i-

losd.

Ground cherry (Turkestan), 17477.

Guar. See Ci^ariinpsiH telragorwJoba.

Guava (Sao Paulo), 18769,' 18770.

See also Fsidium (juajom.

Gymnocladus chinensis, 18432, 18433.

Harpephyllum caffrum, 18474.

Haw, hawthorn, or thorn. See Cratae-

yus sp\>..

Hedysarum coronarinm, 16852.

obscuruin, 18496.

sibiricum, 18339.

Helianthus annuns. 17925.

Hemp (Manchuria), 17528, 18632.

See also Cannabis sativa.

Hibiscus manifiot, 18580.

rosa-sinensis, 187-32.

syriacHS, 18574, 18575.

Hierochloe borealis, 17809.

Holats argentens, 17810.

laiiatus, 18367.

mollis, 16966.

Hop, Bohemian, 18471.

Semsch, 18299.

See also Ihimnlus lupulus.

Hordeum aegiceras,] 6898.

dikichum erectum, 1 8541

.

nutans, 17147, 18540,

18542, 18666.

rulgwe, 16862, 17100, 17525,

18454, 18458, 18922.

zeocriton, 16899.

Horse-radish, Japanese. See Entrema

nasabi.

Hosack'ia pursJtiana, 18226.

Hum n Ins sp., 1 789 1

.

Inpidus, 18299, 18471.

Indian tobacco. See Lobelia inflaia.

Jadigofera tinctoria, 18368.

Ipomoea sp. , 1 7835, 1 7836.

batatas, 18297, 18298, 18402,

18631.

Ischaemum pedinatum, 18354.

Japan clover. See Lespedeza striata.

Jasminiun nndiflorani, 18270.

Juglans hyh., 17929.

regia, 17745 to 17747, 17943 t>

"17946, 18256, 18257, 18263,

18603, 18604.

Jujube. See Zizyplius satira.

J(/yir-N.ssp., 18429, 18430.

Juniperus chinensis, 17893, 18577.

"Kaba," 18431.

Katir corn, 17475, 17566 to 17569, 17571,

17572, 18344, 18829.

Kale, thousand-headed, 17079.

Kichxia elastica, 17498.

Koelreuteria paniculata, 17894, 18277.

Lalhyrus annwis, 18147.

armitageanus, 17769.

articulatus, 18149.

dymenum, 18146.
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Lalhyrus (ruikshankii, 17770.

gorgoni, 17771.

heterophyllus, 17497, 18158.

hirsutus^ 16998.

latifalius, 17772.

nissolia, 17773.

ochrus, 16882, 18148.

odoratus, 17774.

pyrenairus, 17775.

rotundifollus, 17776.

satims', 17484, 18941.

sibihorpii. Villi.

tingitaniis, 18145.

unJtlorvs, 18144.

Lemon (China), 18439'.

Lens nigricans, 18150.

Lentil. See Errum lens.

Lespedeza buergeri, 18369.

striata, 18370.

Levisticum officinale, 18469.

Ligusticnm mutellina, 18489.

Liliuin harrisii, 18538.

jjhilippinense, 17138, 18324.

Lobelia intlata, 16814.

Lolium italicuni, 16845 to 16847, 18000.

perenne, 16837 to 16844.

Lotus corniculutus japonicus, 18371.

rillosus, 17086.

Lucerne, sand. See Medicago media.

See also Medicago satira.

Luzula cdbida, 16997.

Lycium sp., 18271, 18581.

Lysichitum cand-^chatcense, 17966.

Maradaniia ternifoUa, 18382.

J^//Msspp., 17741, 17887.

malu.% 17069, 18600, 18784, 18785.

Mangifera indica, 18924.

Maranta kegeljani, 16931.

leuconeura kerchoviana, 16939.

Marula, 18771.

Matundulaku, 18772.

Medicago f^\>.,\m08.

apiculata, 16873.

decandollii, 17778.

echinus, 16874.

elegans, 17779.

intertexta, 17780.

media, 17087, 18470, 18802.

murex, 16875.

orbicularis, 16876, 17781.

satira, 17163, 17281, 17449, 17476,

17698, 17992, 18391, 18418,

18425, 18627 to 18629, 18664,

18677, 18678, 18751, 18827.

scutellata, 16877, 17782.

terebelluni, 16878.

trihnloides, 16879.

tuberculata, 17783.

Melicn riliata, 16967.

coerulea, 16968.

Melilotns alba, 16969^ 17491, 18699.

altissinw, 17000.

coerulea, 17067.

leucautha, 17784.

officinalis 17001.
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.Uelilotus parvi flora, 17002.

Ke^elaliK, 17008.
Kii/rata 17004.

Melon, Kcuador. See (^nr-urhUa melano-

Meyer, F. N., seed.s ami plants secured
by, 16909 to 1H927, 17152 to 17162,
17167 to 17181, 17466 to 17470, 1772.3 to

1775.5, 17842 to 179.54, 179.59, 182.56 to

18293, 18429 tn 184.58, 18.561 to 18626,
18662, 18706.

Microlaena slipoides, 1 7495.

Millet, Australian. 8ee Panumin ilecom-

poxitiim.

broom-forn. See Panicum milia-

ceum.
Italian. See Chaetochloa ilalica.

Pearl. See Pennisetum .^piratitm.

See also Chaetochloa spp. and
Panlridii spp.

Milo. See Sorghum.
Miscanthus condensatuit, 17962.

sinensis, 18372.

Morus alba, 16920, 16923, 18275, 18.561

to 18.563.

Mucuna sp., 18717.

Musa saplentiun, 18525 to 18529.

Muskmelon. (Colombia), 18462.

(India), 18.507.

(Persia), 18303 to 18306.

Winter, 17478, 17480 to
17482, 17.522, 18232.

See also CuciDnismelo.
Mussaenda frondosa , 17708.

Neluvibo nucifera tdba, 18446.

rosea, 18447.
Nepeta cataria, 16816.

Nephelinm lappaceum, 17515.
Neurachne mltrhelliana, 17221.

Nicotiana sp., 17927.

alata persica, 17501.

rnstica brasilia, 17503, 17504.

texana, 17502.

sanderae, 17246, 17247, 17982,
17983.

tabacum, 17465, 17928, 18682.

fnUicosa, 17499, 17.500.

tomentosa, 17989.

Nopal. See Opuntla sp.

Nopulea sp., 18944.

Oak, Truffle. See Quercus ilex and Q. jm-
hescens.

See also Quercus spp.

Oat, Appier Rustproof, 17450, 17452,

17464, 17700, 18229.

Burt, 16865, 17451, 17701, 18230.

Kherson, 17148.

Sixty-Day, 16863, 17.527, 17694, 17720.
Snoma, 16864.

(Sweden), 18245, 18246.
Swedish Select, 17526.

See also Avena saliva.

Oca. See Oxalis tuberosa.

Onobri/eh is rapid-gall i, 16881, 17785.
rrisl.a-i/atli, 16880, 1778ti.

otiobri'/rhis, 186;;9, 18640.
(fpnnliit sp., 18673, 1S942, 18943, 18945 to

19057.

Orange (Algiers), 17.507.

(China), 17151, 17.505, 17506.
See al.so Citrus aiirantiitiit.

Oreodoxa retjia, 17060.

()rnit}io}iiis satirns, 17709, 17839.
Orijza satira, 16807, 16980 to 16984, 171.35

to 17137, 17144, 17914 to
17917, 1861.5, 18616, 18824
to 18826, 18915 to 18921.

Oxalis ortgiesi, 16853.

tuberosa, 18799, 18800.
Oxytropis campeslris, 18493, 18495.

Pachyrhizas angulatus, 17958, 18331.
Palm" (Philii)pines), 17140.
Panicniaria aniericaua, 16833.

Panicum sp. , 17249.

aracliyrachus, 17222.

decompositum, 17042, 17223,
18129, 18:^5.

diraricatissiin iim, 18356.

flaiidum, 17224, 17225, 18127. »

laeiifvlium, 17071, 18705.
leucophaeum, 17226.
miliaceum, 17099, 18443, 18477,

18620.

molle, 16809.

prolutum, 17043, 17227, 17228,
18128.

trypherou, 16902.

Paparer sonmiferum, 16819, 16820, 18681.

Papaw. See Carica sj).

Pappophonnn coiuinune., 17231, 172.32.

mgricayis, 17721.

Paspalum brevifoUum, 17044.

dilatatum, 16903.
stolon iferuiii, 16970.

thunbergii, 18373.

Passifora sp., 18428.

quadrangidaris 17521.

variegata, 17143.

racemosa, 17142.

Pea, Blackeye Marrowfat, 17486.

blue Prussian, 17487.
(China), 184.5.5.

field. See Pisnyn arvense.

garden. See Pisum sativum. '

golden Vine, 17483.

grass, 17484.

wax-pod, 18157.
White Marrowfat, 17485.

Peach (Baluchistan), 18239.

(China), 16919, 17167, 17470, 17728,
17902, 17903, 18262, 18.588tol8595.

(Mexico), 18783.
Quetta, 18234.

See also Amygdalus persica.

Peanut (Bolivia), 17988.
(Brazil), 16941.

(Ceylon), 18295, 18296, 18311 to

18315.
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Peanut (East Africa), 17530 to 17533,

17960, 18675, 18676.

(Egypt), 16940.
• (for foreign exchange), 18334 to

18337
(India)', 18523, 18524.

(Japan), 16943, 17710 to 17712.

(Java), 17055 to 17057.

(Spain), 16944.

See also AracMs Jiypogaea.

Pear (China), 16911, 16916,'l6924, 17177,

17178, 17723 to 17726.

ornamental (China), 17176, 17727.

Peltandra Kcu/ittaefolia, 18325.

Pennisetum caudatum, 17811.

compressum, 17045.

japonicum, 18374.
- latifolivm, 17812.

Perilla ocymoides, 17904, 18445.

Persea gratissima, 16871, 18120, 18729 to

18731.

Persimmon (China), 16910, 16912, 16913,

16914, 16921, 17172, 17173,

17905 to 17907, 18266,

18596 to 18599.

common. See Diospyros vlr-

giniana.

Japanese. See Diosj^i/ros

kaki.

Phaca frigidd, 18494.

Phalaris arvjidinacea, 16971, 17005.

canariensis, 17104, 17488.

coernlescens, 17813.

trigi/iin, 17814.

Pharbids sp.] 18748.

Phaseolus sp., 17287, 17317, 17318, 17324.

angul(tri.% 17315, 17316, 17319
to 17323, 17325, 17847, 17851,
18618.

calcarahis, 17310 to 17314,

17850, 18444.

max, 17305 to 17309, 18310.

radiatus, 17096, 17134, 17283 to

17286, 17288 to 17304, 17326,

17512, 17696, 17722, 17848.

vulgaris, 17858, 17859.

Phleum arenarium, 17815.

asperum, 17816.

boehmeri, 17817.

intermedium, 17818.

michelii, 17819, 18486.

parnassicum, 17820.

pratense, 16851, 16972, 17821,

18548.

te7iue, 17822.

Phoenix dadylifera, 17993, 18630, 18693 to

18698.

Physalis francheti, 17477.

Pinussp., 17753, 17910.
bungeuna, 17911, 17912.

ediilis, 18499
gerardiana, 18404.

insulans, 18665.

koraienftis, 18914.

Piptatherum, virescens, 16803.

Pistache. See Pistada vera.
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PiMacia cnbulica, 18635.
chinensis, 17734, 17735, 18272,

18273, 18605.

integerrima, 18637.

vera, 17250, 17474, 18636, 18683.

Pisum sp., 18456.

arre^ise, 16884, 17483, 17485 to

17487, 18396.

elatius, 16883.

jomardi, 17006.

satitnim, 16885, 18157, 18455.

Pittosporum tubira, 18564.

Plantur/o psyllium, 17007.

Plum (China), 17913, 17914, 18585, 18586.

Poa aipina, 18482.

caespitosa, 17229.

chaixii, 16806.

compressa, 16973, 18419.

fertilix, 16974, 17088.

hybrida, 16805.

7nemoralis, 16834, 17089.

semper lirens, 17090.

pratensis, 16835, 16936.

sudetica, 16975.

tririalis, 17091, 18327, 18663.

Pollinia fidra, 17046, 17230.

Pomelo "(China), 18440.

See also Citrus decumana.
Poppy. See Papaver somniferum.
Populus S])., 16915, 16925, 16926, 17174,

17175, 17742, 17743, 18269, 18274.

Potato, aquatic. See Solarium comnier-

soni.

(Bolivia), 18248 to 18255, 18786
to 18798.

(Co.sta Rica), 18722 to 18725.

See also Solarium, tuberosum.
Poierium dodecavdrum, 18480.

officitude 18488.

Prickly pear. See Opuntia sp. ; also Nopa-
lia sj).

Prunus sp., 16918, 17732, 17733, 17913,

18585, 18586, 18587.

armeniaca, 16917, 17152 to 17154,

17844, 17845, 18260, 18261,

18290, 18774 to 18782.

avium, 18242.

mahaleb, 18243.

Psidium giuijara, 18769, 18770.
Psophomrpus tetragonolobus, 17717.

Pueraria th/unhergiuna, 18228.

Pumpkin, Turk's Crown, 18121.

See also Cucurbita pepo.

Punica granatum, 18240.

Pyrus sp., 17176, 17177, 17727.

communis, 17070.
.miensis, 16911, 16916, 16924, 17178,

17723 to 17726.

Queensland nut. See Macadaminternifolia.
Querrxs sp., 17878.

cuspidata, 17510.

dentata, 17842, 17879, 18265.

ilex, 16929.

pubescens, 16930.
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Radish (China). 179.S0 to 17St.S7, 18487,

18449.

See also Raphannx .s«//»nwi.

Ragi. See Elenxnu' curticitna.

Rainbiitan. See Nephelinm Ut})f)areHin.

Raphanm mtivus, 17980 to 17987, 18487,

18449.

E(ij>Iil(lophora memllii, 18580.

Raspberry, re<l (Philippines), 1H808.

Redtop. See ^{(jroslis (tiba.

Rehmannia angiUata, 17150.

Reseda sp., 18749.

i?/i»?;/»*/.s'sp., 17908, 17909, 18582.

Rice (Egypt), l^^^l-^ to 18921.

Egvi)tian, 17144.

(Iiidia), 16980 1.) 16984.

(Japan), 17185 to 17137.

(Persia), 18824 to 18826.

Upland, 16807, 17914 to 17917, 18615,

18616.

See also On/za sfttira.

Ricluvdia acthiopica (jigaiden, 17448.

ofricana nana compacta, 17441.

albo VKtnddId, 17445.

aurata, 17447.

childsiami, 17440.

elliottiana, 17444.

fragrans, 17489.

hastata, 17446.

praecox, 17442.

rhemanni, 17448.

RiclilUK comminds, 17854, 18122, 18156,

18928.

Rosa sp., 17469, 17984.

riKfoxd, 18576.

Rose (China), 17469, 17948.

Rnhux sp., 16808, 17473, 17744.

Rush. See Jimcus sp.

Saccharum ciliare, 17991.
o/^cuian(w, 18822, 18828, 18409,

18410.

Sainfoin. See Oiiobri/chi-'i onohryrldx.

Salic sp., 17179, 17787, 17738.

Sapindus utdis, 18436, 18476.

Sapitun srbiferum, 18624.

Scorpiurvs muricafa, 16887.

subviUosa, 16889, 17788.

sulcata, 16886.

vermicidata, 16888, 17789.

Sechium edide, 17133, 17282, 17511, 17996

to 17998, 18281.

Serradella. See Ornlthopns ."ntlirus.

Sesamum indicuvi, 17919, 18607.

Sinapis alba, 18750.

SmUa.vf^p., 18570.

Solanum commersoni, 17058, 17054, 17182.

jamesli, 18842.

melongena, 17062, 18543 to 18545.

tuberosum, 18248 to 18255, 18722

to 18725, 18786 to 18798.

Sorghum, African, 17757.

Sumac Cafte, 18411.

(African varieties), 16854 to

16861, 18160 to 18198.
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Sorghum, Amber, 17548, 17833, 17884,

18928, 18929, 18931.

Austrian Sugar, 17560.

(Bagdad), 17524.

Black, 17561.

Black-Hulled White Kafir,

17568, 17569, 17572, 18829.

Black -Seeded, 17541, 17542,

189.32.

(China), 17920 to 17928, 18610

to 18614, 18625, 18626.

Colman, 17556.

Orange Cane, 1775t>.

Collier, 17557, 17558.

(Curacao). 18501 to 18504.

Dadgi Jowar, 18985.

Dari, 18.388, 18889.

Djougara balki, 18926.

Djugara, 18986.

Dshugara balcha, 18934.

Durra, 17689.

Dwarf Amber, 17544.

milo, 17518, 18684,18830.

EarlV Amber Cane, 17695, 1 7702.

E<lra, 18988.

Folgcr's Earlv, 17555.

Gare, 18989.
"

Giant milo, 17691.

Guinea corn, 18633.

(India), 17585 to 17537, 18326.

((irown from Indian
sorghums), 17573 to

17687.

Jerusalem corn, 18343.

Kaulien, 18518.

Orange, 17547 to 17552.

(Persia), 18809.

Planter's Friend, 17538, 17539,

18927, 18930.

Red, 18938.

Kafir, 17566,17567,18844.

Russian sugar, 17559.

Sapling, 17688.

Shallu, 17690.

Sinunon's Cane, 17490.

Sourless, 17984.

S. saccharatum, 17540.

Sumac, 17554.

Cane, 18203.

Texas (Gooseneck, 17553.

Undendibule, 17545, 17546.

White, 18937.

Hulled White Kafir,

17571.

milo, 17570.

of Key Barelly, 18940.

Yellow milo, 17562 to 17565,

18845.

See also Andropogon sorghum.

Soy bean, black, 17251 to 17255, 18227,

18460.

brown, 17256 to 17259.

(China) 17852, 17857. 17861,

17862, 18258, 18259,

green, 17260, 17261, 18459.
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Soy bean, greenish yellow, 17262 tol7267.

Hollvbrook Early, 17520.

(Siberia), 18227.

yellow, 17268 to 17280.

See also Gli/cine hispida.

"Spanish thyme" (Bahamas), 18735.

Spartium scopariitm, 17008.

"Spinach" (Bahamas), 18740.

Spinaria oleracea, 17924.

Spiraea sp., 18283, 18291.
__

Spodiopogon cotulifer, 18379.

Sporoholus lindleyi, 17048.

Squash. See Cucurbita maxima.
Sterculia fuetlda, 17139.

Stipa elegantmima, 17049.

tenaclssiwa, 16976.

tuckeri, 17050.

Streptosolen am'tbilis magnifica, 17438.

Sulla. See Hedysarum coronarium.

Sweet potato (Baluchistan), 18402.

(Jamaica), 18297, 18298.

See also Ipomoen batatas.

Syncarpia laurifolia, 16867, 18688.

Syntherisma sanguhialis, 16901.

Tallow tree. See Sapiam sebiferum.

Tamurindits indica, 18738.

Tamarixsp., 18268.

Taro. See Colocasia spp.

Teff. See Eragrostis ahyssinira.

Teosinte. See Euchlaena mexicana.

Thuja oriental is, 17926.

Timothv. See Pldeutn prateime.

Tobacco (China), 17927, 17928.

(Italy), 17465.

See also Nicotiana tabacum.
"Tree pea," 18427.

Trifolium SY)., 18461.

alpinum, 18498.

caespitosiun, 18497.

hybridum, 18547.

incarmdum, 16977 to 16979,

17841, 17999, 18420.

medium, 18421.

prafei'se, 17508, 17840, 18001

to 18118, 18394, 18412, 18510,

18511, 18546, 18551 to 18556,

18913.

repens,. 18692.

Trigonella corniculata, 18151.

foenuvi-graecum , 18506.

Trisetum pralense, 16950.

Triticum dicocmm, 17098.

durum, 17097, 17471.

ttirgidum, 17830.

rulgare, 17825, 17947, 17994,

18457.

Tuua. See Opuntia sp.

Typhonium trilobatum, 18763.

Udo. See Aralia cordala.

Ilex europaeus, 17092.

Ulmu-s sp., 16909.

Vanilla sp., 18733.

Vetcli, bitter. See Lalhyrus sativum.

kidney. See Anthyllis vulneraria.
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Vetch, milk. See Astragalus.

See also Vicia spp.

Viburnum odoratissimum, 18583.

T7ciVt sp., 16928, 18456.

agrigentina, 17009.

ambigim, 17010.

americana, 16811.

amoena lanata, 18380.

atropurpurea, 18132.

biennis, 17011.

calcarata, 17012, 18141, 18803.

cassubica, 17013.

cordata, 17014, 18804.

cornigera, 17015, 18805.

cuspidafa, 17016, 18806. '

disperma, 17017, 18807.

faba, 17164, 17853, 17860, 18137,

18142, 18143, 18241, 18340, 18434.

ferruginea, 17018, 18808.

'fulgens, 18202.

'gerardi, 17019, 18809.

glabrescens, 17496.

globosa, 17020, 18810.

grandiflora, 17021, 17790, 18811.

hybrida, 17022, 18812.

lutea, 17023, 18136.

macrocarpa, 17024, 18813.

michauxii, 18814.

monanthos, 18139, 18140.

multiflora, 17025.

narbonnensis, 18815.

7iissoliana, 18131.

onobrychioides, 17026, 18816.

orobus, 17791.

pannonica, 17027, 18135, 18817.

peregrirm, 17028, 18818.

picta, 17029, 18819.

pseudo-cracca, 17030, 18820.

satiia, 18338, 18674.

macrocurpa, 18138.

ohovnia, 18134.

spuria, 17032, 18821.

.'<triatn, 17033, 18822.

sylvadca, 17031, 17792.

tricolor, 17034. 18823.

unijuga, 18381.

raria, 18133.

dllosa, 18422, 18700.

glabrescens, 18159.

Vigna unguicukda, 16812, 17327 to 17437,

17492, 17493, 17519, 17693, 17697, 17849,

17855, 17856, 18472, 18473, 18519 to

18522, 18617.

VUex sp., 17941.

Vitis sp., 16927, 17157 to 17161, 17467,

17468, 17755, 18602.

munsoniana, 17964.

vinifera, 17155, 17156, 17718, 17719,

18392, 18407.

Voandzeia subterranea, 16942, 17058.

Walnut (China), 17745 to 17747, 17929,

17943 to 17946, 18256, 18257,

18263, 18603, 18604.

See also Juglans sp]).

Wampee. See Peltandra sagittifolia
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Watermelon (Persia), 18:WH.

See also tSiruHiis mlgariK

Wheat. See Tritiniin ypp-

Wistaria chinensix, 17949. »

Xaullioreran norhij'olia, 182H4.
,„^.^

Xanthosoma sp., 168 10, 1694(5 to 16948,

17149, 174o:{ to 1/463,

17986,18L>04tol8224,18319,

18634.

robustum, 18762^
mgittifoUum, 1770:i.

_
riolacenin, 18385, lH7t)l.

Xanthoxifhim^)., 17181, 179ol.

hmujei, 17952.

Yam. See Diosvorea spp.
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Yanji taw. See Aclmidia chiiienxis.

Yantia (Cevlon), 17453 to 17461.

(Kainerun), 16946 to 16948.

Linares, 17149.

"Oto," 16810.

(rhilii)pines), 18.319.

(Porto Kico), 18204 to 18224.

White Tan ier, 17987.

Yellow Tanier, 17986.

See also XantlKufOuxi spp.

/,"( mai/s, 17516 to 17518, 17523, 17692,

17880; 17881, 18200, 18201, 18302, 18426,

18531 to 18.534, 18679, 18680, 18742 to

18745.

/Izuphua Kolira, 17752, 17892, 18o65.

O
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H. 1". I.—283.

AMERICAN ROOT DRUGS.

INTRODUCTION.

More than half of the root drugs recognized in the F^ighth Decen-

nial Revision of the United States Pharniacopo'ia occur in this

country, some native and not growing elsewhere and others intro-

duced. All of the official root drugs found in the United States

have been included in this bulletin, as well as such native and intro-

duced *' nonofficial '' roots (those not at present recognized in the

United States Pharniacopieia) as seemed to be most generally quoted

in the trade lists of the country, the total number of root drugs

described being 50. AVhile the most imi)ortant root drugs thus

given are limited to i'>(), there are included under each of these,

wherever required, brief descriptions of related species. It would

be impossible to include within the limits of this paper all of the

root drugs that are used in this countrv, but the aim has been to

give information concerning those which seem to be the most im-

portant commercially, according to the numerous drug lists that

have been consulted.

All of the root drugs herein mentioned occur in quantities sufficient

for commercial purposes, but the roots of many of the species that

also^ occur in other countries are nevertheless largely imported.

In speaking of " root drugs "' in this pa])er only those are

included of which the underground portion is found in commerce,

whether in the form of root, rootstock, bulb, or corm, excluding the

roots that are used solely for their bark or for their gums or resins.

Except in the botanical descriptions, the term " roots " is gener-

ally used, regardless of the fact that the part under consideration

may be a rootstock, root, or bulb. In this the commercial practice

is followed, which makes no distinction as to the form of the under-

ground portion as classified by botanists, but catalogues them all

under the general term " roots."

The medicinal uses are referred to in only the briefest and most

general manner, for it is clearly not within the province of a publica-

tion of this character to go into details regarding these matters.

The statements made are based on the information contained in

various dispensatories and other works relating to materia medica.

The illustrations are for the most part made from a collection of

photographs taken from nature by C. L. Lochman. A few have
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10 AMEEICAN EOOT DRUGS.

been taken from various publications, mention of which is made
under tlie illustrations in question.

THE COLLECTION OF ROOT DRUGS.

Generally speaking, the roots of annual plants should be dug just

before flowering, and those of biennial or perennial plants late in

autumn or early in spring, the object being to collect them at a period

when there is a cessation of growth ; for besides shrinking more and

weighing less if collected during the growing season, they are also

deficient in medicinal properties. Very frequently a drug is of

inferior quality simply because the collector has neglected to gather

it in the proper season.

It is unfortunate that so much confusion exists with regard to the

common names of American plants. The common name of a plant

in one locality maj^ be the same as that of an entirely different plant

in another locality, and on account of this confusion the collector is

not always sure of the identity of the plant he is collecting, nor the

drug dealer as to what he will receive, unless a sample is submitted to

him. If more care were exercised in this respect it would mean a

saving of time and money to both collector and dealer.

Another important matter that the collector sometimes overlooks

is the proper cleaning and drying of the roots. To insure a good

market for his crude drugs the collector should be certain not only

that he has the right plant, but that it is collected at the proper season

of the year, and that he has a clean and thoroughly dried article.

After the roots have been dug they should be freed from dirt and

all foreign particles, such as stones and bits of other plants. If the

adherent soil can not be removed by shaking the roots, they may, in

most instances, be washed in clean water, after which they should be

carefull}!' dried. In some cases the roots are sliced or split when green

in order to facilitate drying, and wherever this is necessary it will be

indicated under the descriptions of the different i^lants.

For the purpose of drying, the roots should be spread out in thin

layers on racks or shelves, or on clean, well-ventilated barn floors or

lofts, exposed to light and air but not direct sunlight, and turned

occasionally each day until thoroughly dry. If the roots are dried

out of doors, they should be placed under shelter at night or upon

the approach of damp or rainy weather. Thoroughly dried roots

snap readily when bent, and it requires from three to six weeks to

cure roots, depending upon the weather conditions and the character

of the roots.

Burlap or gunny sacks, or dry. clean barrels may be used for pack-

ing the roots for shipment.
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PLANTS FURNISHING ROOT DRUGS. 11

The collector should always communicate with the dealers concern-

ing the drugs to be disposed of, sending them a lepresentative sample,

plaiidy nuirked as to contents, with the name and address of the

sender, and stating how large a (juantity can he fiu'nished.

The prices per pound mentioned in this hnlletin will serve to give

the collector an idea as to what he may expect to receive from

dealers, hut, as with other connnodities, depending for their prices

upon siii)ply and demand, fluctuations are likely to occur from year to

year. An increased demand or a shortage will send prices upward
and stimulate collection, which in turn may result in glutting the

nuirket, and a decline in prices naturally follows. It is possible,

therefore, to give only an approximate range of })rices.

PLANTS FURNISHING ROOT DRUGS.

Under each plant will be found synonyms and pharmacopceial name,

if any, the common names, habitat, range, descriptions of the plant

and root, and information concerning collection, prices, and uses,

while in the case of goldenseal and ginseng the methods of culture

are included.

MALE-FEKX.

(1) Dryopicria filix-ma/i (L.) Schott and (2) nryopteris niarffinalift (L.) A.

(Jraj-.

.S'j/no/(//w<.— (1) Aspidium fili.r-iiuis Sw. (2) Aspidium marginale Sw.

Pharmacopoeial name.—Aspidium.

Other common names.— (1) Male shield-fern, sweet brake, knottj' brake,

basket-fern, bear's-paw root; (2) marginal-fruited shield-fern, evergreen wood-

fern.

Habitat and range.—These ferns are found in rocky woods, the male shield-

fern inhabiting the region from Canada westward to the Rocky Mountains and

Arizona. It is widely distributed also through Europe, northern Asia, northern

Africa, and South America. The marginal-fruited shield-fern (PL I. fig. 1),

one of our most counnon ferns, occurs from Canada southward to Alabama and

Arkansas.

Description of plants.—Both of these species are tall, handsome ferns, the

long, erect fronds, or leaves, arising from a chaffy, scaly base, and consisting of

numerous crowded stemless leaflets, which are variously divided and notched.

There is but little difference between these two species. The male shield-

fern is perhaps a trifle stouter, the leaves growing about .3 feet in length and

having a bright-green color, whereas the marginal-fruited shield-fern has lighter

green leaves, about 2i feet in length, and is of more slender appearance. The

principal difference, however, is found in the arrangement of the " sori," or

" fruit dots." These are the very small, round, tawny dots that are found on

the backs of fern leaves, and in the male shield-fern these will be found ar-

ranged in short rows near the midrib, while in the marginal-fruited shield-fern,

as this name indicates, the fruit dots are placed on the margins of the fronds.

Both plants are perennials and members of the fern family (Polypodiaceje).
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12 AMERICAN EOOT DRUGS.

Description of the rootstock.—These ferns have stout ascending or erect

chaffy i-ootstalks, or rhizomes (PI. I, fig. 1) as they are technically known. As

taken from the ground the rootstock is from 6 to 12 inches in length and 1 to 2

inches thick, covered with closely overlapping, hrown, slightly curved stipe

bases or leaf bases and soft, brown, chaffy scales. The inside of the rootstock

is pale green. As found in the stores, however, male-fern with the stipe bases

and roots removed measures about 3 to 6 inches in length and about one-half to

1 inch in thickness, rough where the stipe bases have been removed, brown out-

side, pale green and rather spongy inside.

The stipe bases remain green for a very long period, and these small, claw-

shaped, furrowed portions, or " fingers " as they are called, form a large pro-

portion of the drug found on the American market and, in fact, are said to have

largely superseded the rootstock. Male-fern has a disagreeable odor, and the

taste is described as bitter-sweet, astringent, acrid, and nauseous.

Collection, prices, and uses.—The best time for collecting male-fern root is

from July to September. The root should be carefully cleaned, but not washed,

dried out of doors in the shade as quickly as possible, and shipped to druggists

at once. The United States Pharmacopoeia directs that " the chafC, together

with the dead portions of the rhizome and stipes, should be removed, and only

such portions used as have retained their internal green color."

Great care is necessary in the preservation of this drug in order to prevent

it from deteriorating. If kept too long, its activity will be impaired, and it is

said that it will retain its (lualities much longer if it is not peeled until i-equired

for use. The unreliability sometimes attributed to this drug can in most in-

stances be traced to the presence of the rootstocks of other ferns with which

it is often adulterated, or it will be found to be due to improper storing or to

the length of time that it has been kept.

The prices paid "for male-fern root range from 5 to 10 cents a pound.

Male-fern, official in the United States Pharmacopoeia, has Iteen used since

the remotest times as a remedy for worms. Grave results are sometimes

caused by overdoses.

COUCH-GRASS.

Agropyrnn repens (L. ) Beauv.

Synonym.—Triticum repens L.

PharmacopcBial vume.—Triticum.

Other common names.—Dog-grass, quick-grass, quack-grass, quitch-grass,

quake-grass, scutch-grass, twitch-grass, witch-grass, wheat-grass, creeping wheat-

grass, devil's-grass, durfa-grass, Durfee-grass, Dutch-grass, Fin's-grass,

Chandler's-grass.

Habitat and range.—Like many of our weeds, couch-grass was introduced,

from Europe, and is now one of the worst pests the farmer has to contend with,

taking possession of cultivated ground and crowding out valuable crops. It

occurs most abundantly from Maine to Maryland, westward to Minnesota and

Missouri, and is spreading on farms on the Pacific slope, but is rather sparingly

distributed in the South.

Description of plant.—Couch-grass is rather coarse, 1 to 3 feet high, and

when in flower very much resembles rye or beardless wheat (fig. 1). Several

round, smooth, hollow stems, thickened at the joints, are produced from the

long, ci-eeping, jointed rootstock. The stems bear 5 to 7 leaves from 3 to 12

inches long, rough on the upiier surface and smooth beneath, while the long,

cleft leaf sheaths are smooth. The solitary terminal flowering heads or spikes
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PLANTS FURNISHING ROOT DKUGW. 13

are coiupresseil. and rojisist of two rows of si)ik«'lets ou a wavy ami llaLU'iicd

axis. These beads are i)rodiiced from July to September. Couch-grass belongs

to the grass family (Poacea?).

Description of rootaioclx.—The pale-yellow, smooth rootstock is long, tough,

and jointed, creeping along underneath the ground and pushing in every direc-

tion. As found in the stores, it consists of short, angular pieces, from oue-

eightb to one-fourth of an inch long, of a shining straw color, and hollow. These

pieces are odorless, hut have a somewhat sweetisli taste.

Collection, prices, and uses.—Couch-grass, which is official in the United States

PharmacopiPia. should be collected

in spring, carefully cleaned, and the

rootlets removed. The rootstock ( not

the rootlets) is then cut into short

pieces, about two-fifths of an inch

in length, for which puri)ose an

ordinary feed-cutting'»^niachine may
be used, and thoroughly dried.

Couch-grass is usually destroyed

by plowing up and burning, for if

any of the joints are permitted to

remain in the soil new plants will

be produced. But, instead of burn-

ing, the rootstocks may be saved

and prepared for the drug market

in the manner above stated. The
prices range from 3 to 5 cents a

pound. At present couch-grass is

collected chiefly in Europe.

A fluid extract is prepared from

couch-grass, which is used in affec-

tions of the kidney and bladder.

WILD TTKNIP.

Arisaema triphyllum (I^. ) Torr.

>S!/noitiJiii.—Arum tripliijlliini L.

Other cwnmon names.—Arum,
three-leaved arum. Indian turnip,

jack-in-the-pulpit. wnke-roI)in. wild

I)epper, dragon-turnip, brown dragon.
Fir;. 1. -Couch-grass {Ayropyrou reiitiiits).

devil's-ear, marsh-turnip, swamp-turnip, meadow-turnip, pepper-turnip, starch-

wort, bog-onion, priest's-pintle, lords-and-ladies.

Habitat and range.—Wild turnip inhabits moist woods from Canada to

Florida and westward to Kansas and Minnesota.

Description of plant.—Early in April the quaint green and brownish purple

hooded flowers of the wild turnip may be seen in the shady depths of the

woods.

It is a perennial plant belonging to the arum family (Araceae), and reaches

a height of from 10 inches to 3 feet. The leaves, of which there are only one or

two, unfold with the flowers ; they are borne on long, erect, sheathing statks,
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14 AMERICAN ROOT DRUGS.

aud c-ousist of three smooth, oval leaflets; the latter are 3 to n inches long, and

from 1* to 3* inches wide, net veined, aud with one vein rnnning parallel with

the margins. The " flower " is curiously formed, somewhat like the calla lily,

consisting of what is known botanically as a spathe. within which is inclosed the

spadix. The spathe is an oval, leaflike part, the lower portion of which, in the

flower under consideration, is rolled together so as to form a tube, while the

upper, pointed part is usually bent forward, thus forming a flap or hood over

the tube-shaped part which contains the spadix. (Fig. 2.) In fact it is very

similar to the familiar flower of the calla lily of the gardens, except that,

instead of being white, the wild turnip is either all green or striped with very

dark purple, sometimes seeming almost black, and in the calla lily the "flap" is

turned back, whereas in the wild turnip it is bent forward over the tube.

Inside of the spathe is the

spadix. also green or purple,

which is club shaped, rounded

at the summit, and narrowly

contracted at the base, where it

is surrounded by either the male

or female flowers or both, in the

latter case (the most infrequent)

the male flowers being placed

below the female flowers. In

autumn the fruit ripens in the

form of a bunch of bright scar-

let, shining berries. The entire

plant is acrid, but the root more

especially so.

Description of " root."—The

underground portion of this

plant is known botanically as a

" corm," and is somewhat globu-

lar and shaped like a turnii).

The lower part of the corm is

flat and wrinkled, while the up-

per part is surrounded by coarse,

wavy rootlets. The outside is

brownish gray and the inside

white and mealy. It has no

odor, but an intensely acrid,

burning taste, and to those who may have been induced in their school days to

taste of this root wild turnip will be familiar chiefly on account of its never-to-be-

forgotten acrid, indeed caustic, properties. The dried article of commerce con-

sists of round, white slices, with brown edges, only slightly shrunken, and

breaking with a starchy fracture.

Collection, prices, and Hses.—The partially dried corm is used in uiedicine.

It is dug in summer, transversely sliced, and dried. When first dug it is in-

tensely acrid, but drying and heat diminish the acridity. It loses its acridity

rapidly with age. Wild turnip brings from 7 to 10 cents a pound.

The corm of wild turnip, which was official in the United States Pharma-

copoeia from 1820 to 1870, is used as a stimulant, diaphoretic, expectorant, and

irritant.

Fin. '2.—Wild turnip {Aiisaema tripJnjUam).
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skunk-('ahha<;e.

SiJathycma fnetida (L. » Kaf.

i^yiiuni/in.s.—Draconthiiii fociUluni I.. : Huinplocurpus foitiihts Nutt.

Other common uaincs.—Drac-ontiuiii. skunkweod. polecat-wood, swanip-

cal)baj;c'. meadow-cabbage, eollard. fetid bellebore. stinking i)okP, i)i)<k\vei"d.

Habitat ami rainjr.—Swamps and otlier wet pla«-es from Canada to Florida,

Iowa, and Minnesota aitound with this ill-smelling herb.

Description of plant.—Most of the common names applied to this plant, as

well as the scientific names, are indicative of the most striking characteristic

of this early spring visitor, namely, the rank, offensive, carrion odor that ema-

nates from it. Skunk-cabbage is one of the vei-y earliest of our spring flowers,

appearing in Februai-y or March, but it is safe to say that it is not likely to

suffer extermination at the hands of the enthusiastic gatherer of spring flowers.

In the latitude of Washington skunk-cabbage has been known to be in flower in

December.

It is a curious plant, with its hood-sbaped, purplish striped flowers appearing

before the leaves. It belongs to the arunl family (Aracert>) and is a perennial.

The " flower " is in the form of a thick, ovate, swollen spathe. about 3 to 6

inches in height, the toi> iwinted and curved inward, siwtted aiid striped with

purple and yellowish green. The spathe is not open like that of the wild turnip

or calla lily, to which family this plant also belongs, but the edges are rolled

inward, completely hiding the spadix. In this plant the spadix is not spike-

like, as in the wild turnip, but is generally somewhat globular, entirely covered

with the numerous, dull-purple flowers. (PI. I, fig. 2.) After the fruit has

ripened the spadix will be found to have grown considerably, the spathe mean-

time having decayed.

The leaves, which appear after the flower, are numerous and very large,

about 1 to 3 feet in length and about 1 foot in width ; they are thin in texture,

but prominently nerved with fleshy nerves, and are borne on deeply channeled

stems.

Description of roo/.s/oo/.-.—Skunk-cabbage has a thick, straight, reddish brown

rootstock, from 3 to 5 inches long, and about 2 inches in diameter^ and having

a whorl of crowded fleshy roots (PI. I. tig. 2) which penetrate the soil to con-

siderable depth. The dried article of commerce consists of either the entire

rootstock and roots, which are dark brown and wrinkled on the outside,

whitish and starchy within, or of very much compressed, wrinkled, transverse

slices. When bruised, the root has the characteristic fetid odor of the plant

and possesses a sharp acrid taste, both of which become less the longer the root

is kept.

Collection, prices, and uses.—The rootstock of skunk-cabbage should be col-

lected early in spring, soon after the appearance of the flower, or after the

seeds have ripened, in August or September. It should be carefully dried,

either in its entire state or deprived of the roots and cut into transverse

slices. Skunk-cabbage loses its odor and acridity with age, and should there-

fore not be kept longer than one season. The range of prices is from 4 to 7

cents a pound.

Skunk-cabbage, official from 1820 to 1880, is used in affections of the respira-

tory organs, in nervous disorders, rheumatism, and dropsical complaints.
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SWEET-FLAG.

Acorus calamus L.

Pharmacopceial name.—Calamus.

Other common names.—Sweet cane, sweet grass, sweet myrtle, sweet rush,

sweet sedge, sweet segg, sweetroot, cinnamon-sedge, myrtle-flag, myrtle-grass,

myrtle-sedge, beewort.

Hahltat and range.—This plant frequents wet and muddy places and borders

of streams from Nova Scotia to Minnesota, southward to Florida and Texas,

also occurring in Europe and Asia. It is usually partly immersed in water, and
is generally found in company with the cat-tail and other water-loving species

of flag.

Description of plant.—The swordlike leaves of the sweet-flag resemble those

of other flags so much that before the plant is in flower it is difficult to recog-

nize simply by the appearance of its leaves. The leaves of the blue flag or
" poison-flag," as it has been called, are very similar to those of the sweet-flag,

and this resemblance often leads to cases of poisoning among children who
thus mistake one for the other. However, as the leaves of the sweet-flag are

fragrant, the odor will be a means of recognizing it. Of course when the sweet-

flag is in flowef the identification of the plant is easy.

The sheathing leaves of this native perennial, which belongs to the arum
family (Aracea*), are from 2 to 6 feet in height and about 1 inch in width;

they are sharp pointed and have a ridged midrib running their entire length.

The flowering head, produced from the side of the stalk, consists of a fleshy

spike sometimes S^ inches long and about one-half inch in thickness, closely

covered with very small greenish yellow flowers, which appear from May to

July. (PI. I, fig. 3.)

Description of rootstock.—The long, creeping rootstock of the sweet-flag is

thick and fleshy, somewhat spongy, and producing numerous rootlets. (PI. I,

fig. 3.) The odor is vei'y aromatic and agreeable, and the taste pungent and
bitter. The dried article, as found in the stores, consists of entire or split

pieces of various lengths, from 8 to 6 inches, light brown on the outside with

blackish spots, sharply wrinkled lengthwise, the upper surface marked obliquely

with dark leaf scars, and tlie lower surface showing many small circular scars,

which, at first glance, give one the impression that the root is worm-eaten, but

which are the remains of rootlets that have been removed from the rootstock.

Internally the rootstock is whitish and of a spongy texture. The aromatic odor

and pungent, bitter taste art retained in the dried article.

Colh'ction. prices, and uses.—The United States Pharmacopoeia directs that

the unpeeled rhizome, or rootstock, be used. It is collected either in early

spring or late in autumn. It is pulled or grubbed from the soft earth, freed

from adhering dirt, and the rootlets removed, as these are not so aromatic and

more bitter. The rootstock is then carefully dried, sometimes by means of

moderate heat. Sweet-flag deteriorates with age and is subject to the attacks

of worms. It loses about three-fourths of its weight in drying.

Some of the sweet-flag root found in commerce consists of handsome white

pieces. These usually come from Germany, and have been peeled before drying,

but they are not so strong and aromatic as the unpeeled roots. Unpeeled sweet-

flag root brings from 3 to 6 cents a pound.

Sweet-flag is employed as an aromatic stimulant and tonic in feeble digestion.

The dried root is frequently chewed for the relief of dyspepsia.
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CHAMAKLIIULIM, OK IIELOXIAS.

Chaiiiaclirium luteum (L.) A. Gray.

Hynonym.—Helonian dloicn I'ursh.

Other cominmi iianirs.—rnicorn-root, false uuicorn-root, blaziiigstar, drooping

starwort, starwort, devil's-bit, uniconi's-horn.

In order to avoid the existing confusion of common names of this phint, it is

most desirable to use the scientific names Chamaelirium or Helonias exclu-

sively. Chaniaeliriuui is the most recent botanical designation and will be used

throughout this article, but the synonym Helonias is a name very frequently

employed by the drug trade. The plant with which it is so much confused,

Aletris farinosa, will also be designated throughout by its generic name, Aletris.

Hahitat uiid raiu/e.—This native plant is found in open woods from Massa-

chusetts to Michigan, south to Florida and Arkansas.

Description of plant.—Chamaelirium and Aletris {Aletris farinosa) have long

been confused by drug collectors and others, owing undoubtedly to the trans-

position of some of their similar common names, such as "starwort" and
" stargrass." The plants can scarcely be said to resemble each other, however,

except perhaps in their general habit of growth. (See PI. II, figs. 1 and 2.)

The male and female flowers of Chamaelirium are borne on separate plants,

and in this respect are entirely different from Aletris ; neither do the flowers

resemble those of Aletris.

Chamaelirium is an erect, somewhat fleshy herb, perennial, and belongs to

the bunchflower family (MelanthiaceaO- The male plant grows to a height

of from lA to 2i feet, and the female plant is sometimes 4 feet tall and is also

more leafy.

The plants have both basal and stem leaves, whereas Aletris has only the

basal leaves. The basal leaves of Chamaelirium are broad and blunt at the

top, narrowing toward the base into a long stem ; they are sometimes so much
broadened at the top that they may be characterized as spoon shaped, and are

from 2 to 8 inches long and from one-half to 1^ inches wide. The stem leaves

are lance shaped and sharp pointed, on short stems or stemless. (PI. II, fig. 1.)

The white starry flowers of Chamaelirium are produced from Jmie to July,

those of the male plant being borne in nodding, graceful, plumelike spikes 3 to

9 inches long (PI. II, fig. 1) and those of the female plant in erect spikes.

The many-seeded capsule is oblong, opening by three valves at the apex.

Another species is now recognized, Chainneiirium obovale Small, which seems

to differ chiefly in having larger flowers and oboy^^i^ capsules.

Description of rootstock.—The I'ootstock of Chamaelirium does not in the

least resemble that of Aletris, with which it is so generally confused. It is from

one-half to 2 inches in length, generally curved upward at one end in the form

of a horn (whence the common name, "unicorn") and having the appearance

of having been bitten oft. (PI. II, fig. 1.) It is of a dark-brown color, with

fine transverse wrinkles, rough, on the upper surface showing a few stem scars,

and giving off from all sides numerous brown fibrous rootlets. The more recent

rootlets have a soft outer covering, which in the older rootlets has worn away,

leaving the fine but tough and w^oody whitish center. The rootlets penetrate

to the central part of the rootstock, and this serves as a distinguishing character

from Aletris, as a transverse section of Chamaelirium very plainly shows these

fibers extending some" distance within the rootstock. Furthermore, the I'oot-

stock of Chamaelirium exhibits a number of small holes wherever these rootlets
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have broken oft", giving it the appearance of having become " wormy." It

is hard and horny within and has a peculiar odor and a very bitter, disagreeable

taste, whereas Aletris is not at all bitter.

Collection, prices, and uses.—Chamaelirium should "be collected in autumn.
The prices paid to collectors may be said to range from about 30 to 45 cents a
pound. In the fall of 1906 a scarcity of this root was reported. As already

indicated, Chamaelirium and Aletris are often gathered and mistaken for each
other by collectors, but, as will I)e seen from the preceding description, there is

really no excuse for such error.

From the confusion that has existed properties peculiar to the one plant have
also been attributed to the other, but it seems now generally agreed that

Chamaelirium is of use especially as a tonic in derangements of women.

AMERICAN HELLEBORE.

Veratrum viride Ait.

Pharmacopceial name.—Veratrum.

Other common names.—True veratrum, green veratrum, American veratrum,

green hellebore, swamp-hellebore, big helleliore. false hellebore, bear-corn,

bugbane, bugwort, devil's-bite, earth-gall, Indian poke, itchweed, tickleweed,

duckretter.

Habitat and ransre.—American hellebore is native in rich wet woods, swamps,
and wet meadows, its range extending from Canada, Alaska, and Minnesota

south to Georgia.

Description of plant.—Early in spring, usually in company with the skunk-

cabbage, the large, bright-green leaves of American hellebore make their

way through the soil, their straight, erect leaf spears forming a cor^spicuous

feature of the yet scanty spring vegetation. Later in the season a stout and
erect leafy stem is sent up, sometimes gro\A ing as tall as 6 feet. It is solid and
round, pale green, very leafy, and closely surrounded by the sheathing bases of

the leaves, unbr'anched except in the flowering head. The leaves are hairy,

prominently nerved, folded or pleated like a fan. They have' no stems, but

their bases encircle or sheathe the main stalk, and are very large, especially the

lower ones, which are from 6 to 12 inches in length, from 3 to 6 inches in width,

and broadly oval. As they approach the top of the plant the leaves become
narrower. The flowers, which appear from May to July, are greenish yellow

and numerous, and are borne in rather open clusters. American hellebore be-

longs to the bunchflower family (Melanthiacea>) and is a perennial.

This species is a very near relative of the European white hellebore {Vera-

trum album L.), and in fact has by some been regarded as identical with it, or

at least as a variety of it. It is taller than V. album and has narrovA'er leaves

and greener flowers. Both species are official in the United States Pharmaco-
poeia.

Description of rootstock.—^The fresh rootstock of American hellebore is ovoid

or obconical, upright, thick, and fleshy, the upper part of it arranged in layers,

the lower part of it more solid, and producing numerous whitish roots from all

sides.' In the fresh state it has a rather strong, disagreeable odor. As found

in commerce. American hellebore rootstock is sometimes entire, but more gen-

erally sliced, and is of a light-brown or dark-brown color externally and inter-

nally yellowish white ; the roots, which are from 4 to 8 inches long, have a

shriveled appearance, and are brown or yellowish. There is no odor to the
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(Iru'd rootstook, Imt wIkmi powdered it causes violent sueezluK. 'I'lie rootstock,

wliicli lias a l)itter and wvy arrid taste, is poisonous.

Collection, pricrff. and uncs.—American lielleboic should be duj: in autumn

after the leaves have died, and washed and carefully dried, either in the whole

state or sliced in various ways. It deteriorates with age, and should therefore

not be kept longer than a year.

The adulterations sometimes met witii are the rootstocks of related plants,

and the skunk-caltbage is also occasionally found mixed with it. but this is prob-

ably unintentional, as the two plants usually grow close together.

Collectors of American hellebore

root receive from about .". to 1(» cents

a i>ound.

American hellebore, otticial in the

United States rharmacopoeia, is an

acrid, narcotic i»oison. and has

emetic, diaphoretic, and sedative

l>roperties.

.VI.ETRIS.

Aid I is fiirinoKii \..

Oilier common names.—Stargrass.

l)hizingstar. mealy starwort, star-

wort. unict)rn-root. ti'ue unicorn-root,

nnicorn-plant. luiicorn's-horn. colic-

root, devil's-bit. ague-grass, ague-

root, aloe-root, crow-corn, huskwort.

A glance at these connnon names
will show many that have been ap-

plied to other plants, especially to

Chamaelirium. with which Aletris is

so much confused. In order to guard

against this confusion as much as

possible, it is best not to use the com-

mon names of this plant at all, re-

ferring to it only by its generic name,

Aletris.

Hahit and ranr/e.—Aletris occurs in

dry, generally sandy soil, from Maine

to Minnesota. Florida, and Tennessee.

Description of plant.—As stated under Chamaelirium. this plant is often

confused with the former by collectors and others, although there seems to

be no good reason why this should be so. The plants do not resemble each

other except in habit of growth (see PI. II, figs. 1 and 2). and the trouble

undoubtedly arose from a confusion of the somewhat similar common names
of the plants, as, for instance. " stargrass " and " starwort."

Aletris may be at once distinguished by the grasslike leaves, which spread

out on the ground in the form of a star, and by the slender spikes of rough,

mealy flowers.

This native perennial, belonging to the lily family (Liliacese), is an erect,

slender herb, li to .3 feet tall, with basal leaves only. These leaves are

grasslike, from 2 to 6 inches long, and have a yellowish green or willow-
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green color. As already stated, they surround the base of the stem in the

form of a star. Instead of stem leaves, there are very small, leaflike bracts

placed at some distance apart on the stem. From May to .July the erect

flowering spike, from 4 to 12 inches long, is produced, bearing white, urn-

shaped flowers, sometimes tinged with yellow at the apex, and having a I'ough,

wrinkled and mealy appearance. (PI. II, fig. 2.) The seed capsule is ovoid,

opening by three valves, and containing many seeds. When the flowers in

the spike are still in bud, there is a suggestion of resemblance to the female

spike of Chamaelirium with its fruit half formed.

Several other species are recognized by botanists, namely, Aletris a urea Walt.,

A. lutea Small, and -i. obovata Nash, but aside from the flowers, which in aurea

and lutea are yellow, and slight variations in form, such as a more contracted

perianth, the dift'erences are not so pronounced that the plants would require a

detailed description here. They have undoubtedly been collected with Aletris

fariuosa for years, and are sufficiently like it to be readily recognized.

Description of rootstock.—Not only have the plants of Aletris and Chamae-
lirium been confused, but the rootstocks as well. There is, however, no re-

semblance between them.

Aletris has a horizontal rootstock from one-half to 1^ inches in length, rough

and scaly, and almost completely hidden by the fibrous roots and remains of the

basal leaves. Upon close examination the scars of former leaf stems may be

seen along the upper surface. The rootlets are from 2 to 10 inches in length,

those of recent growth whitish and covered with several la.vers of epidermis

which gradually peel off, and the older rootlets of the rootstock showing this

epidermis already scaled off, leaving only the hard, brown, woody center. The
rootstock in commerce almost invariably shows at one end a tuft of the remains

of the basal leaves, which do not lose their green color. It is grayish brown

outside, whitish within, and breaks with a mealy fracture. It has no odor, and
a starchy taste, followed by some acridity, hvt no bitterness.

Collection, prices. a)id umcs.—Aletris should be collected in autumn, and there

is no reason why collectors should make the common mistake of confusing

Aletris with Chamaelirium. By comparing the description of Aletris with that

of Chamaelirium, it will be seen that there is scarcely any resemblance.

Aletris ranges from ."^O to 40 cents a pound.

As indicated under Chamaelirium, the medicinal properties have also been

considered the same in both plants, but Aletris is now regarded of value chiefly

in digestive troubles. Aletris was official in the United States Pharmacopoeia

from 1820 to 1870.

BETHROOT.

Trillium erectum L.

Other common names.—Trillium, red trilliimi, purple trillium, ill-scented tril-

lium. birthroot, birthwort. bathwort. bathflower, red wake-i'obin. purple wake-

robin, ill-scented wake-robin, red-benjamin, bumblebee-root, daftydown-dilly,

dishcloth, Indian balm, Indian shamrock, nosebleed, squawflower. squawroot.

wood-lily, true-love, orange-blossom. Many of these names are applied also to

other species of Trillium.

Habitat and rancjc.—Bethroot is a native plant growing in rich soil in damp,

shady woods from Canada south to Tennessee and Missouri.

Description of plant.—This plant is a perennial belonging to the lily-of-the-

valley family (Convallariace??). It is a low growing plant, fi'om about 8 to

16 inches in height, with a rather stout stem, having three leaves arranged in
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a whorl near tlie top. These leaves are broadly ovate, almost circular in out-

line, shari) pointed at the apex and narrowed at the base, 3 to 7 inches long

and about as wi(h'. and jiractically stendess.

Not only the leaves of this plant, but the tlowers and parts of the tlowers

are arranged in threes, and this feature will serve to identify the plant.

(PI. I, tig. 4.) The solitary ternnnal flower of bethroot has three sejtals and
three petals, both more or le.ss lance shaped and si)reading. the former greenish,

and the petals, which are 1] inches long and one-half incii wide, are sometimes
dark purple, ]ilnk, greenish, or white. The tlower has an unpleasant odor. It

appears from April t<t .lune and is followed Later in the season by an oval,

reddish berry.

Various other species of Trillium .ire used in medicine, possessing prop3rties

sinnlar to those of the sjjecies under consideration. These are also very similar

in appearance to TrUliuiii erect iiiii.

Description of root.—Bethroot (I'l. I. tig. 4). as found in the stores, is short

and thick, of a light-brown color externally, whitish or yellowish inside, some-
what globular or oI)long in sliape. and coverett all around with numerous pale-

brown, shriveled rootlets. The toi> of the root generally shows a .succession of

fine circles or rings, and usually bears the remains of stem bases.

The root has a slight odor, and is at tirst sweetish and astringent, followed by
a bitter and acrid taste. When chewed it causes a flow .of saliva.

Collection, prices, and uses.—Bethroot is generally collected toward tlie close

of sunnner. The price ranges from 7 to 10 cents a iiound.

It was much esteemed as a remedy among the Indians and early .settlers.

Its present use is that of an astringent, tonic, and alterative, and also that of

an expectorant.

WIIJ) YAM.

Difjtscorea villosa L.

Other common HflHfc.s.^Dioscorea. colicront, rheumatism-root, devil's-bones.

Habitat and ranye.—Wild yam grows in moist thickets, trailing over adjacent
shrubs and bushes, its range entending from Rhode Island to Minnesota, south
to Florida and Texas. It is most common in the central and southern ix)rtions

of the United States.

Description of plant.—This native perennial vine is similar to and belongs

to the same family as the well-known cinnamon vine of the gardens—namely,
the yam family (Dioscoreacese). It attains a length of about in feet, the

stem smooth, the leaves heart shaped and 2 to inches long by 1 to 4 inches
wide.

The leaves, which are borne on long, slender stems, are thin, green, and
smooth on the upper surface, paler and rather thickly hairy on the under sur-

face. The small greenish yellow flowers are produced from .June to July, the
male flowers borne in drooping clusters about 3 to <; inches long, and the female
flowers in drooping spikelike heads. The fruit, which is in the form of a dry,

membranous, 3-wlnged, yellowish green capsule, ripens about September and
remains on the vine for some time during the winter. (PI. II, fig. 3.)

Growing farther south than the species above mentioned is a variety for

which the name glabra has been suggested.

According to C. G. Lloyd (King's American Dispensatory, Vol. I, 1898),
there is a variety of Dioscorea villosa the root of which first made its appear-

ance among the true yam roots of commerce, and which was so different in

form that it was rejected as an adulteration. The plant, however, from
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which the false root was derived was found upon investigation to l)e almost

identical with the true yam, except that the leaves were perfectly smooth, lack-

ing the hairiness on the under surface of the leaf which is characteristic of

the true wild yam. The false variety also differs in its habit of growth, not

growing in dense clumps like the true wild yam, but generally isolated. The

root of the variety, however, is quite distinct from that of the true wild yam,

being much more knotty. Lloyd states further that the hairiness or lack of

hairiness on the under side of the leaf is a certain indication as to the form

of the root.

Lloyd, recognizing the necessity of classifying these two yam roots of com-

merce, has designated the smooth-leaved variety as Dloscorea villosa var.

glabra.

Description of rootstocks.—The rootstock of the true wild yam (PL II, fig. 3)

runs horizontally underneath the surface of the ground. As found in commerce,

it consists of very hard pieces, (5 inches and sometimes 2 feet in length, but

only about one-fourth or one-half of an inch in diameter, twisted, covered with a

thin In-own bark, whitish within, and showing stem scars almost an inch apart

on the upper surface, small protuberances on the sides, and numerous rather

wiry rootlets on the lower surface.

The false wild yam, on the other hand, has a much heavier, rough, knotty

rootstock, with thick branches from 1 incli to :! inches long, the upper surface

covered with crowded stem scars and the lower side furnished with stout wiry

rootlets. Within it is similar to the true yam root.

Collect io)i, prices, and uses.—The roots are generally .collected in autumn,

and bring from 2J to 4 cents a pound. Wild yam is said to possess expectorant

properties and to promote perspiration, and in large doses proving emetic. It

has been employed in bilious colic, and by the negroes in the South in the

treatment of muscular rheumatism.

BLUE FLAG.

Iris versicolor L.

Other common names.—Iris, flag-lily, liver-lily, snake-lily, poison-flag, water-

flag, American fleur-.de-lis or flower-de-luce.

Habitat and range.—Blue flag delights in wet. swampy localities, making its

home in marshes, thickets, and wet meadows from Newfoundland to Manitoba,

south to Florida and Arkansas.

Description of plant.—The flowers of all of the species belonging to this

genus are similar, and are readily recognized by their rather peculiar form, the

three outer segments or parts reflexed or turned back and the three inner seg-

ments standing erect.

Blue flag is about 2 to 3 feet in height, with an erect stem sometimes branched

near the top, and sword-shaped leaves which are shorter than the stem, fi'om

one-half to 1 inch in width, showing a slight grayish " bloom," and sheathing

at the base. This plant is a perennial belonging to the iris family (Iridaceae),

and is a native of this country. June is generally regarded as the month for

the flowering of the blue flag, although it may be said to be in flower from May

to July, depending on the locality. The flowers are large and very handsome,

each stem bearing from two to six or more. They consist of six segments or

parts, the three outer ones turned back and the three inner ones erect and

much smaller. (Tl. II, fig. 4.) The flowers are usually purplish blue, the

" claw," or narrow base of the segments, variegated with yellow, green, or

white and marked with purple veins.
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All of the spec«ies beloufjinj? to this ficnus .ire iiioiv or less variegated in color;

hence the name " iris," meaning " raini)o\v." and the specific name "versicolor,''

meaning "various colors." The name " i)oison-t1ag " has been applied t<i it on

aecoimt of the poisonous effect it has produced in children, who. owing to (he

close resemblance^ of the plants before reaching the tlowering stagi'. sometimes

mistake it for sweet-flag.

The seed capsule is oblong, about lA inches long, and contains numerous
seeds.

Description of rootatock.—Blue flag has a thick, fleshy, horizontal rootstock,

l)ranche<l. and producing long Hbrous roots. ( I'l. 11. flg. 4.) It resembles

sweet-flag (Calamus), and has been mistaken for 11. The sections of the root-

stock of blue flag, however, are flattened above and rounded below ; the sc.irs

of the leaf sheaths are in the form of rings, whereas in sweet-flag the root-

stock is c.vlindrical and the scars left by the leaf sheaths are obliepiely trans-

verse. Fm'thermore, there is a difference in tlie arrangement of the roots on

the rootstock. the sears left by the roots in blue flag being close together gen-

erally nearer the larger end, while in sweet-flag the disposition of the roots

along the rootstock is (piite regular. Hlue flag is grayish l)rown on the outsido

when dried, and sweet-flag is light brown or fawn colored. Blue flag has no
well-marked odor, and the taste is acrid and nauseous, and in sweet-flag there

is a pleasant odor and bitter, pungent taste.

Collection, prices, and uses.—Blue flag is collected in autumn, and usually

brings from about 7 to 10 cents ji pt)und. Great scarcity of blue flag root was
reported from the producing districts in the autumn of 1!Mm;. It is an old

remedy, the Indians esteeming it highly in stomach troubles, and it is said that

it was sometimes cidtivated Ity them in near-l»y i)onds on account of its medic-

inal value. It has also been used as a domestic remedy, and is regarded as

an alterative, diuretic, and purgative. It was othcial in the I'nited States

Pharmacopa'ia of 1890.

lady's-slipper.

(1) Ciiliripediinii liirsKtinn Mill, and ( i: ) ('i/priiicdiiini pdirifiornm Salisb.

Sinioniini.— (1) Viipripedium puhesccns Willd.

Phurniacopaial name.—Cypripedium.

Other common names.— (1) Large yellow lady's-slipper, yellow lady's-slipper,

yellow moccasin-flower, Yenus'-shoe, Venus'-cup, yellow Indian-shoe, American
valerian, nerve-root, male nervine, yellow Noah's-ark, yellows, monkey-flower,
umbil-root, yellow umbil : (2) small yellow lady's-slipper.

Habitat and range.—Both of these native species frequent bogs aM w'et

places in deep shady woods and thickets. The large yellow lady's-slipper may
be found from Nova Scotia south to Alabama and west to Nebraska and Mis-

souri. The range for the small yellow lady's-slipper extends from Newfound-
land south along the mountains to Georgia, and west to Missouri, Washington,
and British Columbia.

Description of plants.—The orchid family (Orchidace;p) , to which the lady's-

slippers belong, boasts of many beautiful, showy, and curious species, and the
lady^s-slipper is no exception. There are several other plants to which the

name lady's-slipper has been applied, but one glance at the peculiar structure of

the flowers in the species under consideration, as shown in the illustration

(PI. Ill, flg. 1), will enable anyone to recognize them as soon as seen.

The particular species of lady's-slipper under consideration in this article do
not differ very materially from each other. Both are perennials, growing from
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1 to about 2 feet in height, with rather large leaves and with yellow flowers

more or less marked with purple, the main difference being that in liirsiifuin the

flower is larger and pale yellow, while in pa rv iffarum the flower is small, bright

yellow, and perhaps more prominently striped and spotted with purple. The

stem, leaves, and inside of corolla or lip are somewhat hairy in the large yellow

lady's-slipper. but not in the small yellow lady's-slipper. These hairs are said

to be irritating to some people, in whom they cause an eruption of the skin.

The leaves of the lady's-slipper vary in size from 2 to 6 inches in length

and from 1 to 3 inches in width, and are broadly oval or elliptic, sharp pointed,

with numerous parallel veins, and sheathing at the base, somewhat hairy in the

large lady's-slipper. The solitary terminal flower, which appears from May to

June, is very showy and curiously formed, the lip being the most prominent

part. This lip looks like an inflated bag (1 to 2 inches long in the large lady's-

slipper), pale yellow or bright yellow in color, variously striped and blotched

with purple. The other parts of the flower are greenish or yellowish, with

purple stripes, and the petals are usually twisted.

Description of rootstock.—The rootstock is of horizontal growth, crooked,

fleshy, and with numerous wavy, fibrous roots. (PI. Ill, flg. 1.) As found in

commerce, the rootstocks are from 1 to 4 inches in length, about an eighth of an

inch in thickness, dark brown, the upper surface showing numerous round

cup-shaped scars, the remains of former annual stems, and the lower surface

thickly covered with wavy, wiry, and brittle roots, the latter breaking off

with a short, white fracture. The odor is rather heavy and disagreeable, and

the taste is described as sweetish, bitter, and somewhat pungent.

Collection, prices, and uses.—Both rootstock and roots are used, and these

should be collected in autumn, freed from dirt, and carefully dried in the shade.

These beautiful plants are becoming rare in many localities. Sometimes such

high-priced drugs as goldenseal and senega are found mixed with the lady's-

slipper, but as these are more expensive than the lady's-slii^per, it is not likely

that they are included with fraudulent intent, and they can be readily distin-

guished. The prices paid to collectors of this root range from 32 to 35 cents

a pound.

The principal use of lady's-slipper. which is official in the United States

Pharmacopoeia, is as an antispasmodic and nerve tonic, and it has been used for

the same purposes as valerian.

CRAWLEY-ROOT.

Corallorhiza odontorhiza (Willd.) Nutt.

Other common names.—Corallorhiza, crawley. coralroot, small coralroot,

small-flowered coralroot, late coralroot, dragon's-claw, chickentoe, turkey-claw,

feverroot.

Habitat and range.—Rich, shady woods having an abundance of leaf mold

produce this curious little plant. It may be found in such situations from Maine

to Florida, westward to Michigan and Missouri.

Description of plant.—This peculiar native perennial, belonging to the orchid

family (Orchidaceae). is unlike most other plants, being leafless, and instead

of a green stem it has a purplish brown, sheathed scape, somewhat swollen or

bulbous at the base and bearing a clustered head of purplish flowers 2 to 4

inches long. It does not grow much taller than about a foot in height. (Fig. 4.)

Tne flowers, a to 20 in a head, appear from July to September, and con-

sist of lance-shaped sepals and petals striped with purple and a broad, whitish,
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oval lip. generally marked with purple and narrowed at the base. The seed

capsule is large, oblong, or somewhat globular.

Description of rootstoch-.—The rootstoc-k of this plant Is also rurious. resem-

bling in its formation a piece of coral (tig. 4), on account of which it is known

by the name " corahoot." The other common nan)es. such as cliickentoe.

turkey-claw, etc., all have reference to the form of the rootstock. As found in

conunerce. crawley-ruot consists of small, dark-brown wrinkled pieces, the larger

ones branched like coral. The taste at Hrst is sweetish, becoming afterwards

slightly bitter. It has .i peculiar odor when fivsh. but when dry it is without

odor.

CoUectioii. prircfi. uihI imrs.—Crawlcy-rnut should be colli'dt'd in .Tidy or

August. The in-ice ranges from 20 to ."•(> cents a itound. otiicr species of

Corallorhiza are sometimes collected and .-ire .said to prob.ibly

possess sindlar pro])erties. This root is said to be very

effective for promoting perspiration, and it is also use<l as m

sedative and in fever.

CANADA .SNAKEROOT.

Asarmn canadensr L.

Other common tiamcx.—Asarum, wild ginger. Indian ginger,

Vermont snakeroot, heart-snakeroot, southern snakeroot. black

snakeroot. colt's-foot snakeroot, black snakeweed, broad-

leaved asarabacca, false colt's-foot, cafs-foot, colicroot.

Habitat and range.—This inconspicuous little plant fre-

quents rich woods or rich soil along roadsides from Canada

south to North Carolina and Kansas.

Description of plant.—Canada snakeroot Is a small, appar-

ently stemless perennial, not more tlmn (> to 12 inches in

height, and belongs to the birthwoi-t family (Aristolo-

chiacefe). It usually has but two leaves, which are bornt>

on slender, finely hairy stems; they are kidney shaped or

heart shaped, thin, dark green above and paler green on the

lower surface, strongly veined, and from 4 to 7 inches broad.

The solitary bell-shaped flower is of an unassunung dull

brown or brownish purple, and this modest color, together

with its position on the plant, renders it so inconspicuous as

to escape the notice of the casual observer. It droops from

a short, slender stalk produced between the two leaf stems

and is almost hidden under the two leaves, growing so close to the ground that

it is sometimes buried beneath old leaves, and sometimes the soil must be

removed before the flower can be seen. It is bell shaped, woolly, the inside

darker in color than the outside and of a satiny texture. The fruit which

follows is in the form of a leathery 6-celled capsule. (PI. Ill, fig. 2.)

Description of rootstock.—Canada snakeroot has a creeping, yellowish root-

stock, slightly jointed, with thin rootlets produced from joints which occur

about every half inch or so. (PI. III. fig. 2.) In the drug trade the rootstock

is usually found in pieces a few inches in length and about one-eighth of an

inch in diameter. These are four-angled, crooked, brownish and wrinkled on

the outside, whitish inside and showing a large central pith, hard and brittle,

and breaking with a short fracture. The odor is fragrant and the taste spicy
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and aromatic, and has been said to be intermediate between ginger and ser-

pentaria.

Collection, prices, and uses.—Tlie aromatic root of Canada snakeroot is col-

lected in autumn, and the price ranges from 10 to 15 cents a pound. It was

reported as very scarce in the latter part of the summer of 1906. Canada snake-

root, which was official in the T'nited States Pharmacopoeia from 1820 to 1880, is

used as an aromatic, diaphoretic, and carminative.

SERPENTARIA.

(1) Aristolochia serpentaria L. and (2) Aristolochia reticulata Nutt.

PJiarmacopceiul name.—Serpentaria.

Other common names.— (1) Virginia serpentaria, Virginia snakeroot, serpen-

tary, snakeweed, pelican-flower, snagrel, sangrel, sangree-root : (2) Texas ser-

pentaria, Texas snakeroot. Red River snakeroot.

Habitat and range.—Virginia serpentaria is found in rich woods from Con-

necticut to Michigan and southward, principally along the Alleghenies. and

Texas serpentaria occurs in the Southwestern States, growing along river banks

from Arkansas to Louisiana.

Description of Virginia serpentaria.—About midsummer the queerly shaped

flowers of this native perennial are produced. They are very similar to those

of the better known " Dutchman's-pipe." another species of this genu«. which

is quite extensively grown as an ornamental vine for covering porches and

trellises. Virginia serpentaria and Texas serpentaria both belong to the birth-

wort family (Aristolochiacefe). The Virginia serpentaria is nearly erect, the

slender, wavy stem sparingly branched near the base, and usually growing to about

a foot in height, sometimes, however, even reaching .S feet. The leaves are thin,

ovate, ovate lance shaped or oblong lance shaped, and usually heart shaped at

the base ; they are about 2^ inches long and about 1 or li inches in width. The

flowers are produced from near the base of the plant, similar to its near relative,

the Canada snakeroot. They are solitary and terminal, borne on slender, scaly

branches, dull brownish purple in color, and of a somewhat leathery texture;

the calyx tube is curiously bent or contorted in the shape of the letter S. The

fruit is a roundish 6-celled capsule, about half an inch in diameter, and con-

taining numerous seeds. (PI. Ill, fig. 3.)

Description of Texas serpentaria.—This species has a very wavy stem, with

oval, heart-shaped, clasping leaves, which are rather thick and strongly reticu-

lated or marked with a network of veins ; hence the specific name reticulata.

The entire plant is hairy, with numerous long, coarse hairs. The small, densely

hairy purplish flowers are also produced from the base of the plant.

Description of rootstocks.—Serpentaria has a short rootstock with many

thin, branching, fibrous roots. (PI. Ill, fig. 3.) In the dried state it is thin and

bent, the short remains of stems showing on the upper surface and the under

surface having numerous thin roots about 4 inches in length, all of a dull

yellowish brown color, internally white. It has a very agreeable aromatic odor,

somewhat like camphor, and the taste is described as warm, bitterish, and

camphoraceous.

The Texas serpentaria has a larger rootstock, with fewer roots less inter-

laced than the Virginia serpentaria.

Collection, prices, and uses.—The roots of serpentaria are collected in au-

tumn. Various other roots are sometimes mixed with serpentaria, but as they are

mostly high-priced drugs, such as goldenseal, pinkroot. senega, and ginseng, their

presence in a lot of serpentaria is probably accidental, due simply to proximity
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of growth of tlioso iilnnts. Al)scess-root i I'iihinnnuim rciiluits L.) is another

root with whic-li st'rpeiitariii is often adulterated. It is very simihir to ser-

pentarla. except that it is nearly white. The price of serpeutaria ranges from

35 to 40 cents a pound.

Serpeutaria is us(mI tor its stiniulanl. t.niic. and diaphon'tir jiroperties. Both

species are oUicial in the United States I'harmacupa'ia.

YELLOW DOCK.

Rtitiicx rrispiiy L.

Other common uamrst.—Runiex, curled dock, narrow doi k, sour dock. (Fig. .5.)

Habitat and ranijc.—Tliis ti-otihlesonu' wet-d, introduced l"!-oni Kurojie. is now

touud throughout the I'nited States, occurring in cultivated as well as in waste

ground, among rul)bish heajjs. and along roadsides.

Fig. 5.—Yellow dock (Rumex crinnus), first year's growth.

Description of plant.—Yellow dock is a perennial plant belonging to the

buckwheat family (Polygonacetp), and has a deep, spindle-shaped root, from

which arises an erect, angular, and furrowed stem, attaining a height of from 2

to 4 feet. The stem is branched near the top and leafy, bearing numerous long

dense clusters formed by drooping groups of inconspicuous green flowers placed

in circles around the stem. The tiowers are produced from June to August, and

the fruits which follow are in the form of small triangular nuts, like the grain

of buckwheat, to which family the dock belongs. So long as the fruits are

green and immature they can scarcely be distinguished from the flowers, but

as they ripen the clusters take on a rusty-brown color. The leaves of the yellow

dock are lance shaped, acute, with the margins strongly waved and crisped, the

lower long-stalked leaves being blunt or heart shaped at the base and from 6 to

8 inches in length, while those nearer the top are narrower and shorter, only 3

to 6 inches in length, short stemmed or stemless.

The l)road-leaved dock {Rumex ohtiisifoliiis L.), known also as bitter dock,

common dock, blunt-leaved dock, and butter-dock, is a very common weed found
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in waste places from the New England States to Oregon and south to Florida

and Texas. It grows to about the same height as the yellow dock, to which it

Fig. 6.—Broad-leaved dock (Rumcr ohtiiyifoiiK.^-) . li^af. fruiting spike, and root,

bears a close resemblance, differing in-inciiiaiiy in its more robust habit of

growth. The stem is stouter than in yellow dock, and the leaves, which like-
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wise are wavy along the margin, are niucli broader and longer. 'I'lie green

flowers api)ear from June to August and are in rather long, open elusters, the

groups rather loo.se and far apart. (Fig. (j.

)

Description of roots.—Yellow doek root is large and rleshy. usually from 8

to 12 inches long, tapering or spindle shaped, with few or no rootlets. When

dry it is usually twisted and ]ironnnently wrinkled, the rather thick, dark.

reddish brown bark marked with small sears. The inside of the root is whitish

at tirst, becoming yellowish. The fracture is short, but shows some splintery

fibers. The root, as it occurs in commerce, is either entire or occasionally split

lengthwise.

The darker colored root of the broad-leaved dock has a number of smaller

branches near the crown and more rootlets. (Fig. G.) Deck roots have but a

very faint odor and a bitter, astringent taste.

Collection, prices, and uses.—The roots should be collected in late summer or

autumn, after the fruiting tops have turned brown, then washed, either left

entire or split lengthwise into halves or quarters, and carefully dried.- Yellow

dock root ranges from 4 to G cents a pound.

In the United States Pharmacopoeia of 1890 " the roots of Ruinex crispus and

of some other species of Humex " were official, and both of the above-named

species are used, but the yellow dock (Rumcx crispus) is the si»ecies most con-

monly employed in medicine. The docks are largely used for purifying the

blood and in the treatment of skin diseases.

The young root leaves of both of the species mentioned are sometimes used

in spring as pot herbs.

POKEWEED.

Phytolacca decandra L."

Synonym.—Phytolacca antericana L.a

Phannacopceial name.—Phytolacca.

Other common names.—Poke, pigeon-berry, garget, scoke. pocan, coakum,

Virginian poke, inkberry. red inkberry, American nightshade, cancer-jalap,

redweed.

Habitat and range.—Pokeweed, a common, familiar, native weed, is found in

rich, moist soil along fence rows, fields, and uncultivated laud from the New
England States to Minnesota south to Florida and Texas.

Description of plant.—In Europe, where pokeweed has become naturalized

from this country, it is regarded as an ornamental garden plant, and, indeed,

it is very showy and attractive with its reddish purple stems, rich green foliage,

and clusters of white flowers and dark-i)urple berries.

The stout, smooth stems, arising from a very large perennial root, attain a

height of from 3 to 9 feet, and are erect and branched, green at first, then red-

dish. If a piece of the stem is examined, the pith will be seen to be divided

into disk-shaped parts with hollow spaces between them. The smooth leaves are

borne on short stems and are about 5 inches long and 2 to 3 inches wide, ovate

or ovate oblong, acute at the apex, and the margins entire. The long-stalked

clusters of whitish flowers, which appear from July to September, are from 3 to

4 inches in length, the flowers numerous and borne on reddish stems. In about

two months the berries will have matured and assumed a rich dark-purple coloi-.

a Phytolacca antericana L. by right of priority should be accepted, but P.

decandra L. is used in conformity with the Pharmacopoeia.
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These smooth and shiuiug purple berries are globuhir, flattened at both ends,

and contain blaclv seeds embedded in a rich crimson juice. (Fig. 7.) This phmt
belongs to the pokeweed family (Phytolaccacese).

Fig. 7.—I'okeweed {Phytolacca decandra), flowering and fruiting branch.

Description of root.—Pokeweed has a very thick, long, fleshy root, conical in

shape and branched (fig. 8), very much resembling that -of horseradish, and

poisonous. In commerce it usually occurs in transverse or lengthwise slices,

the outside a yellowish brown and finely wrinkled

lengthwise, and thickly encircled with lighter colored

ridges. It breaks with a fibrous fracture and is yel-

lowish gray within. The transverse slices show many
concentric rings. There is a slight odor and the taste

is sweetish and acrid. The root when powdered causes

sneezing.

Collection, prices, and uses.—The root of the poke-

weed, which is official in the United States Pharma-

copoeia, is collected in the latter part of autumn, thor-

oughly cleaned, cut into transverse or lengthwise slices,

and carefully dried. It brings from 2J to 4 cents a

pound.

The root is used for its alterative properties in

treating various diseases of the skin and blood, and in

certain cases in relieving pain and allaying inflamma-

tion. It also acts upon the bowels and causes vom-

iting.

The berries when fully matured are also used in medicine.

The young and tender shoots of the pokeweed are eaten in spring, like as-

paragus, but bad results may follow if they are not thoroughly cooked or if

they are cut too close to the root.
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SUAl'WOUT.

SnpoiKiria nffirintiJift L.

Other common names.—Saponaria. sajxniary. coininoji soapwort. iMmiiring-bot,

soaproot. bniisowort, Boston pink, chiiimey-piiik. crow-soap. he«lj;e-piiik, old-

luaids-pink. fuller's-luM-b. lady-by-tln'-jratf. Lon(lon-i>ri«l('. lathorwort. niofk-

gilliflower, sc-ourwort, sheepweed, sweet-betty. wild sweet-william, woods-i)lilox,

world's-wonder.

IJahilat and rangr.—By one or another of its many common names tliis plant,

naturalized from Europe, is known almost everywhere, on-urrinj; ahmt: roadsides

and in waste places.

l)vscrii)ti(tn of plant.—Soapwort is a rather pretty herbaceous perennial, 1 to

2 feet hifih. and belonging to the pink family (Silenace:e). Its smooth, stout,

and erect stenj is leafy and only sparingly branched, the leaves ovate, 2 to 'A

inches long, smooth, prominently ribbed, and pointed at the apex. The bright-

looking, crowded clusters of pink (or in shady localities whitish) flowers appear

from about June until far along in September. The live petals of the corolla

are furnislied witli hmg "claws." or, in other wox-ds, they are narrowly length-

ened toward the base and inserted within the tubular and pale-green calyx.

The seed capsule is oblong and one-celled. ( IM. Ill, tig. 4.)

Description of root.—Soapwort spreads by means of its stolons, or uniler-

ground nmners. But the roots, which are rather long, are the parts employed

in medicine. These are cylindrical, tapering toward the apex, more or less

branched, and wrinkled lengthwise. (PI. Ill, fig. 4.) The wliitisli wood is

covered with a brownish red, rather thick bark, and tlie root breaks with a

short, smooth fracture. It is at first sweetish, bitter, and mucilagineus. fol-

lowed by a persistently acrid taste, but it has no odor.

Collection, prices, and uses.—As already indicated, the roots, without the run-

ners, should be collected either in spring or autumn. With water they form a

lather, like soap, whence the common names soapwort. soaproot. latherwort, etc.,

are derived. The price ranges from 5 to 10 cents a pound. The roots are

employed in medicine for their tonic, alterative, and diaphoretic properties. The'

leaves are also used.

(iOLDEXSEAL.

Hydrastis canadensis L.

Pharmacopceial name.—Hydrastis.

Other common names.—Yellowroot. yellow puccoou. orange-root, yellow In-

dian-paint, turmeric-root, Indian turmeric, Ohio curcuma, ground-raspberry, eye-

root, eye-balm, yellow-eye, jaundice-root, Indian-dye.

Habitat and range.—This native forest plant occurs in patches in high, open

woods, and usually on hillsides or bluffs affording natural drainage, from

southern New York to Minnesota and western Ontario, south to Georgia and

Missouri.

Goldenseal is now becoming scarce throughout its range. Ohio. Indiana. Ken-

tucky, and West Virginia have been the greatest goldenseal-producing States.

Description of plant.—Goldenseal is a perennial plant belonging to the same

family as the buttercup, namely, the crowfoot family (Ranunculacese). It

has a thick yellow rootstock, which sends up an erect hairy stem about 1 foot

in height, surrounded at the base by 2 or ?, yellowish scales. The yellow color

of the roots and scales extends up the stem so far as it is covered by soil, while

the portion of the stem above ground has a purplish color. The stem, which
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has only two lt*aves, seems to fork at the top, one branch bearing a large leaf

and the other a smaller one and a flower. A third leaf, which is much smaller

than the other two and stemless, is occasionally produced. The leaves are

palmately 5 to 9 lobed, the lobes broad, acute, sharply and unequally toothed

;

they are prominently veined on the lower surface, and at flowering time, when
they are very much wrinkled, they are only partially develQped, but they con-

tinue to expand until they are from G to 8 inches in diameter, becoming thinner

in texture and smoother. The upper leaf subtends or incloses the flower bud.

The greenish white

flower appears about

April or May, but it is

of short duration, last-

ing only five or six

days. It is less than

half an inch in diame-

ter and, instead of pet-

als, has three small

petal-like sepals, which

fall away as soon as

the flower expands,

leaving only the nu-

merous stamens (as
many as 40 or 50), in

the center of which

are about a dozen pis-

tils, which finally de-

velop into- a round,

fleshy, berry-like head

which ripens in July

or August. The fruit

when ripe turns a

bright red and resem-

bles a large raspberry,

whence the common
n a m e " ground-rasp-

berry " is derived. It

contains from 10 to 20

small, black, shining,

hard seeds. (Fig. 9.)

Description of root-

stock.—The fresh root-

stock of goldenseal,

which has a rank,

nauseating odor, is bright yellow, both internally and externally, with fibrous

yellow rootlets produced from the sides. It is from 1* to 24 inches in length,

from one-fourth to three-fourths of an inch in thickness, and contains a large

amount of yellow juice. (Fig. 10.)

In the dried state the rootstock is crooked, knotty, and wrinkled, from ] to

2 inches in length, and from one-eighth to one-third of an inch in diameter. It

is of a dull-brown color on the outside and breaks with a clean, short, resinous

fracture, showing a lemon-yellow color inside. After the rootstock has been
kept for some time it will become greenish yellow or brown internally and
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Fig. 9.—Goldenseal (Hydrastis caiinde7isis), floweringplant and fruit.
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its quality impaired. The cup-liice depressions or stem scars on the upper

surface of the rootstock resemble the imprint of a seal, whence the most pojuilar

name of the plant, goldenseal, is derived. The rootstock as found in connuerci'

is almost bare, the fibrous rootlets, which in drying become very wiry and

brittle, breaking off readily JUid leaving only small protuberances.

The odor of the dried rootstock. while not so iironounced as in tlie fresh

material, is peculiar, narcotic, and disagreeable. The taste is exceedingly

bitter, and when the rootstock is chewed there is a persistent acridity, which

causes an abundant flow of saliva.

Collection, prices, and uses.—The root should be collected in autumn after

the seeds have ripened, fi'eed from soil, and carefully dried. After a dry season

goldenseal dies down soon after the fruit is mature, so that it often hap-

pens that by the end of September not a trace of the plant remains above

ground ; but if the season has been moist, the plant

sometimes persists to the beginning of winter. The

price of goldenseal ranges from $1 to $1.50 a pound.

Goldenseal, which is official in the United States

Pharmacopoeia, is a useful drug in digestive disor-

ders and in certain catarrhal affections of the mu-

cous membranes, in the latter instance being admin-

istered both internally and locally.

Cultivation.—Once so abundant in certain parts

of the country, especially in the Ohio Valley, golden-

seal is now becoming scarce throughout its range,

and in con.sequence of the increased demand for the

root, both at home and abroad, its cultivation must

sooner or later be more generally undertaken in

order to satisfy the needs of medicine. In some

parts of the country the cultivation of goldenseal is

already under way.

The first thing to be considered in growing this

plant is to furnish it, as nearly as possible, the con-

ditions to which it has been accustomed in its na-

tive forest home. This calls for a well-drained soil,

rich in humus, and partially shaded. Goldenseal

stands transplanting well, and the easiest way to

propagate it is to bring the plants in from the forest

and transplant them to a properly prepared location, or to collect the rootstocks

and to cut them into as many pieces as there are buds, planting these pieces in a

deep, loose, well-prepared soil, and mulching, adding new mulch each year to

. renew the humus. With such a soil the cultivation of goldenseal is simple, and

it will be necessary chiefly to keep down the weeds.

The plants may be grown in rows 1 foot apart and 6 inches apart in the row,

or they may be grown in beds 4 to 8 feet wide, with walks between. Artificial

shade will be necessary, and this is supplied by the erection of lath sheds. The

time required to obtain a marketable crop is from two to three years.

Detailed information regarding the experiments made by the Department will

be found in another publication."

Fig. 10.—Goldenseal rootstock.

a Bulletin 51, Part VI, Bureau of Plant Industry. " Goldenseal.
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GOLDTHREAD.

Coptis trifotia (L.) Salisb.

Other common ««»tcs.—Coptis, cankerroot. mouthroot, yellowroot.

Habitat and range.—Thi^i pretty little perennial is native in damp, mossy

woods and bogs from Canada and Alaska south to Maryland and Minnesota. It

is most common in the New England States, northern New York and Michigan.

f.nd in Canada, where it frequents the dark sphagnum swamps, cold bogs, and

the shade of dense forests of cedars, pines, and other evergreens.

Description of plant.—Anyone familiar with this attractive little plant will

j!gree that it is well named. The roots of goldthread, running not far beneath

the surface of the ground, are indeed like so many tangled threads of gold.

The plant in the general appearance of its leaves and flowers very closely re-

t^embles the strawberry plant. It is of low growth, only 3 to 6 inches in height,

and belongs to the crowfoot family (Ranunculacete). The leaves are all basal,

and are borne on long, slender stems ; they are evergreen, dark green and shining

on the lipper surface and lighter green beneath, divided into three parts, which

are prominently veined and toothed. A single small, white, star-shaped flower

is borne at the ends of

the flowering stalks, ap-

pearing froin May to Au-

gust. (Fig. 11.) The 5

to 7 sepals or lobes of the

calyx are white and like

petals, and the petals of

the corolla, 5 to 7 in

number, are smaller, club

shaped, a n d yellow at

the base. The seed pods

are stalked, oblong,
compressed, spreading,

tipped with the persist-

ent style, and containing

small black seeds.

Description of root.—
Goldthread has a long, slender, creeping root, which is much branched and fre-

quently matted. (Fig. 11.) The color of these roots is a bright golden yellow,.

As found in the stores, goldthread consists usually of tangled masses of these

golden-yellow roots, mixed with the leaves and stems of the plant,, but the root is

the part prescribed for use. The root is bitter and has no odor.

Collection, prices, and uses.—The time for collecting goldthread is in au-

tumn. After removing the covering of dead leaves and moss, the creeping

yellow roots of goldthread will be seen very close to the surface of the

ground, from which they can be very easily pulled. They should, of course, be

carefully dried. As already stated, although the roots and rootlets are the

parts to be used, the commercial article is freely mixed with the leaves and

stems of the plant. Evidences of the pine-woods home of this plant, in the.form

of pine needles and bits of moss, are often seen in the goldthread received for

market. Goldthread brings from GO to 70 cents a pound.

The Indians and early white settlers used this little root as a remedy for

various forms of ulcerated and sore mouth, and it is still used as a wash or

gargle for affections of this sort. It is also employed as a bitter tonic.

Goldthread was official in the United States Pharmacopoeia from 1820 to 1880.
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Fir. n.—Go\dthiead {Coptis4rifoUa). After Lloyd's Drugsand Medi-

cines of North America.
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BLACK COHOSH.

CitnkiftKjd racemosa (L. ) Nutt.

SiiiKiiiyiit.—Actuca riuTiiiO)<a L.

i'hannucoiHi'ial name.—Ciraicifuga.

(Hlicr coiiiiiioii names,—Klack snakeroot. bujilmne, bufrwort, rattle-snakeroot,

rattlcntot. rattlowcHMl. lattlctop. richwood. siinawroot.

Habitat and ian(/r.—Althouj,'!) pvelerrinj.' the shade of rich woods, hhirk

cohosh will grow occasionally in sunny situations in fence corners and woodland

pastures. It is most abundant in the Ohio Valley, but it occurs from Maine

to Wisconsin, south

along the Allegheny

.Mountains to Geor-

gia, and westward to

Missouri.

D (' .s- V r i I) t i <> n of

plant.—Rising to a

height of 3 to 8 feet,

the showy, delicate-

flowered spikes of the

black cohosh tower

above most of the

other w o o d 1 a n d

flowers, making it a

conspicuous plant in

the woods and one

that can be easily

recognized.

Black cohosh is

an indigenous peren-

nial plant belonging

to the same family

as the goldenseal,

namel.\ . the crowfoot

family (Kanuncula-

cea>). The tall stem,

sometimes 8 feet in

height, is rather
slender and leafy, the

leaves consisting of

three leaflets, which

are again divided

into threes. The leaf-

lets are about 2 inches long, ovate, sharp pointed at the apex, thin and smooth,

variously lobed, and the margins sharply toothed. The graceful, spikelike ter-

minal cluster of flowers, which is produced from .June to August, is from 6 inches

to 2 feet in length. (Fig. 12.) Attractive as these flower clusters are to the eye,

they generally do not prove attractive very long to those who may gather them

for their beauty, since the flowers emit an ofl:'ensive odor, which accounts for

some fif the common names applied to this plant, namely, bugbane and bugwort.

it having been thought that this odor was eflicacious in driving away bugs.

The flowers do not all open at one tinie, and thus there may be seen buds, bios

soms, and seed pods on one spike. The buds are white and globular, and as
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Fig. 12.—Black cohosh {Chnicifwja racemom), leaves, flowering spikes,

and rootstock.
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they expand in flower there is practically nothing to the flower but very numer-

ous white stamens and the pistil, but the stamens spread out ai'ound the pistil

in such a manner as to give to the spike a somewhat feathery or fluffy appeai'-

ance which is very attractive. The seed pods are dry. thick and leathery, ribbed,

and about one-fourth of an inch long, with a small beak at the end. The

smooth brown seeds are inclosed within the pods in two rows. Anyone going

through the woods in winter may And the seed pods, full of seeds, still clinging

to the dry, dead stalk, and the rattling of the seeds in the pods as the wind

passes over them has given rise to the common names rattle-snakeroot (not

" rattlesnake '"-root), rattleweed, rattletop, and rattleroot.

Description of rootstock.—The rootstock (fig. 12) is large, horizontal, and

knotty or rough and irregular in appearance. The upper surface of the root-

stock is covered with numerous round scars and stumps, the remains (jf former

leaf stems, and on the fresh rootstocks may be seen the young, pinkish white

buds which are to furnish the next season's growth. From the lower part of the

rootstock long, fleshy roots are produced. The fresh rootstock is very dark

reddish brown on the outside, white within, showing a large central pith from

which radiate rays of a woody texture, and on breaking the larger roots also

the woody rays will be seen in the form of a cross. On drying, the rootstock

becomes hard and turns much darker, both internally and externally, but the

i)eculiar cross formation of the woody rays in both rootstock and roots, being

lighter in color, is plainly seen without the aid of a magnifying glass. The

roots in drying become wiry and brittle and break off very readily. Black

cohosh has a heavy odor and a bitter, acrid taste.

Collection, prices, and uses.—The root should be collected after the fruit has

ripened, usually in Septeml)er. The in-ice ranges from 2 to .3 cents a pound.

The Indians had long regarded black cohosh as a valuable medicinal plant,

not only for the treatment of snake bites, but it was also ;i very popular reu'edy

among their women, and it is to-day considered of value "as an alterative,

emmenagogue. and sedative, and is recognized as official in the United States

I'harmacopoeia.

<>KE<JUN (;rape.

Berberis aquifnlium Pursh.

rimrmacopocial name.—lierberis.

Other common names.—Kocky Mountain grape, lujlly-leaved barberry, Cali-

fornia barberry, trailing Mahonia.

Habitat and range.—This shrub is native in woods in rich soil among rocks

from Colorado to the Pacific Ocean, but it is especially abundant in Oregon

and northern California.

Description of plant.—Oregon grape is a low-growing shrub, resembling some-

what the familiar Christmas holly of the Eastern States, and. in fact, was first

designated as "mountain-holly" by members of the Lewis and Clark expedi-

tion on their way through the western country. It belongs to the barberry

family nierberidaceie), and grows about 2 to feet in height, the branches

stmietimes trailing. The leaves consist of from 5 to U leaflets, borne in pairs.

with an odd leaflet at the summit. They are from 2 to 3 ini-hes long and aljout

1 inch wide, evergreen, thick, leathery, oblong or oblong ovate in outline, smooth

;ind shining above, the margins provided with thorny spines or teeth. The
numei-nus small yellow flowers appear in April or May and are borne in erect,

clusteretl heads. The fruit consists of a clvister of blue or tiluish purple

berries, having a pleasant taste, and each containing from three to nine seeds.

(PI. IV, fig. 1.)
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Other siircirs.—Wliik' lirrhcris ' (iiiuifoliuin is ut'iicrjilly tlcsiirnalcd ;is tlu'

source of Oregon Krape root, other spcfies of Berberis aro met with in the

market luuler the name grape root, ami their use is sanctioned by the United

States Pharuiaeopoeia.

The speeies most (•(»mmouly collected with licrhrrls 'Kiiiifoliinn is /{. ncrrofta

Uursh, .which is also lonnd in woods from California northward to Orej^on and

Washin.i,'ton. 'I'liis is il to IC inches in heij.'ht. with a c(.;ispicnonsly jointed

stem an 1 11 1o IT hii.:;ht-j;reen leaflets.

Another species of lierheris. li. p'nnwiu Uai;.. attains a heiiiht of from a few

niches to ."» feet, with from ."> to II. hut sometimes more, leatiets. which are shininj,'

.•d)ove and paler beneath. This resembles (iiiiiifoliKiii very closely and is often

mistaken for it. but it is said that it has not been used by the medical profes-

sion, unless in local jiractice." The root also is about th<> same si/e as that of

otfiiifoliinii, while the root of iicrvofia is smaller.

Some works speak of Brrherift rcpenfi Lindl. as another species often collected

with (t(/i)if()Hi(in. l)Ut in tlu' latest botjinical manuals no such species is recog:-

nized, />. iciicii.s being given simply as a synonym for li. (KiiiifoHiiiii.

nrxrriplioii of rootstock.—The rootstock and ri»ots of Oregon grape are more

or less knotty, in irregular pieces of varying lengths, and about an inch or less

in diameter, with bi-ownish bark and hard and tough yellow wood, showing a

small pith and narrow rays. Oregon grape root has a very bitttM- taste and

very slight odor.

Collection, prii-cs. aiiil iiscfi.—Oi'egon grape root is collected in .autumn and

brings from 10 to 12 cents a pound. The bark should not be removed from the

rootstocks. as the IMiarmac(tp(eia directs that such roots be rejected.

This root h:is long been used in domestic practice throughout the West as a

tonic and blood imritier. and is now official in the United States I'harmacoprpia.

The berries ai-e used in making i)resei*ves .-iiid cooling drinks.

BT.UE f GHOSH.

(UniloitlnjUniii Itiutlctro'idcs (L.) Michx.

Other common namcf;.—Caulophyllum, i)aiipoose-root, squawroot. blueberry-

root, blue ginseng, yellow ginseng. (PI. IV, fig. 2.)

Habitat and range.—Blue cohosh is found in the deep rich loam of shady

woods from New Brunswick to South Carolina, westward to Nebraska, being

abundant especially throughout the Allegheny Mountain region.

Description of plant.—Thin member of the barberry family (Berberidacea^) is

a perennial lierli, 1 to :'> feet in height, and indigenous to this country. It bears

at the top one large, almost stendess leaf, which is triternately compound

—

that is. the main leaf stem divides into three stems, which again divide into

threes, and each division bears three leaflets. Sometimes there is a smaller

leaf, lint similar to the other, at the base of the flowering brancli. 'IMie leaflets

are thin in texture, oval, oldong. or obovate, and 3 to ^^ lobed.

In the early stage of its growth this plant is covered with a sort of bluish

green bloom, but it gradually loses this and becomes smooth. The flowers arc

l)orne in a small terminal panicle or head, and are small and greenish yellow.

They appear from April to May, while the leaf is still small. The globular

seeds, which ripen .about August, are borne on stout stalks in membranous

capsules and resemble dark-blue berries.

"King's American Dispensatory. Vol. I, 1898, from Berberidacere, by C. (J.

and .1. U. Lloyd. 1878.
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Description of rooistoclc.—The thick cnjoked rootstocU of blue cohosh is almost

concealed by the mass of matted roots which snrrounds it. There are numerous

cup-shaped "scars and small branches on the upper surface of the rootstock,

while the lower surface gives off numerous long, crooked, matted roots. Some

of the scars are depressed l)elow the surface of the rootstock. while others are

raised above it. The outside is brownish and the inside tough and woody.

P.lue cohosh possesses a slight odor and a sweetish, somewhat bitter and acrid

taste. In the powdered state it causes sneezing.

Collccfioii. jiriecfi, and y/NCv.—The root is dug in the fall. Very often the roots

of goldenseal or twinleaf are found mixed with those of blue cohosh. The price

of blue cohosh root ranges from 2* to 4 cents a i)ound.

Blue cohosh, official in the United States

riiarmncopceia for 1890, is used as a demulcent,

antispasmodic, ennnenagogue. and diuretic.

TWINLEAF,

Jeffermnia (lipln/Ud (I..) Pers.

Other common naiiic^.—.leffersonia, rheuma-

tism-root, helmetpod, ground-squirrel pea. yel-

lowroot.

Habitat and rani/e.—Twinleaf inhabits rich

shady woods from New York to Virginia and

westward to Wisconsin.

Description of plant.—This native herbaceous

perennial is only about 6 to 8 inches in height

when in flower. At the fruiting stage it is

frequently 18 inches in height. It is one of our

early sin'ing plants, and its white flower, resem-

bling that of bloodroot, is produced as early as

April.

The long-stemmed, smooth leaves, produced in

pairs and arising from the base of the plant,

are rather oddly formed. They are about '?, to

(\ inches long, 2 to 4 inches wide, heart shaped

or kidney shaped, but parted lengthwise into two

lobes or divisions, really giving the appearance

of two leaves ; hence the common name " twinleaf." The flower with its eight

oblong, spreading white petals measures about 1 inch across, and is l)orne

at the sunnnit of a slender stalk arising from the root. The many-seeded

capsule is about 1 inch long, leathery, somewhat pear shaped, and opening

halfway around near the top. the npjier part forming a sort of lid. (Fig. l^i.)

Twinleaf belongs to the barberry family (Berl)eridace:e).

Description of rootstock.—Twinleaf has a horizontal rootstock. with many

fibrous, nmch-matted roots, and is very similar to that of blue cohosh, but not

so hmg. It is thick, knotty, yellowish brown externally, with a resinous bark,

and internally yellowish. The inner portion is nearly tasteless, but the bark

has a bitter and acrid taste.

CoUectioi). prices, and uses.—The rootstock is collected in autunni, and is used

as a diuretic, alterative, antispasmodic and a stimulating diaijhoretic Lnrge
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Fic. 13.—Twinleaf (JcJ'ersoiiia di-

pliiilla), plant and seed capsule.

(After Britton and Brown, Illus-

trated Flora.)
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doses are said to be ciiietic and smaller doses toiiie and expectorant. The price

paid for twinleaf root ranj^es from aliout 5 to 7 cents a pound.

MAY-APPLE.

PodophyUum pcltatum L.

Phannacnporial name.—Podopbylliim.

Otlirr ciitiniioii ntiiurx.—Mandrake, wild mandrake. American mandrake,

wild lemon, trround-leuion. liofi-apple. devil's-apple. Indian aiM'Ie. raccoon-berry,

diick's-foot, mnbrella-plant. vegetable calomel.

Habitat ami lainjc.—The May-apple is an indigeuons plant, found in low

woods, usually grow-

ing in patches, from

western Q u e b e c to

Minnesota, south to

Florida and Texas.

D e s c r i p t i o n of

plant.—A pate h of

May-apple can be dis-

tinguished from afar,

the smooth, dark-green

foliage and close and

even stand making it

a conspicuous feature

of the woodland vege-

tation.

May-apple is a per-

ennial plant, and be-

longs to the barberry

family (Berberida-

cea:"). It is erect, and

grows about 1 foot in

height. The leaves are

only two in number,

circular in outline, but

with live to seven deep

lobes, the lobes 2 cleft,

and toothed at the
apex : they are dark

green above, the lower surface lighter green and somewhat hairy or smooth, some-

times 1 foot in diameter, and borne on long leafstalks ^^'hich are fixed to the cen-

ter of the leaf, giving it an umbrella-like appearance. The waxy-white, solitary

flower, sometimes 2 inches in diameter, appears in May, nodding on its short stout

stalk, generally right between the two large umbrella-like leaves, which shade

it and hide it from view. (Fig. 14.) The fruit which follows is lemon shaped,

at first green, then yellow, about 2 inches in length, and edible, although

when eaten immoderately it is known to have produced bad effects.

In a patch of May-apple plants there are always a number of sterile or

flowerless stalks, which bear leaves similar to those of the flowering plants.

Description of rootstock.—The horizontally creeping rootstock of May-apple

(fig. 14). when taken from the ground, is from 1 to 6 feet or more in length,

flexible, smooth, and round, dark brown on the outside and whitish and
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Fig. 14.—May-apple {Podophyllum peltatum), upper portion of plant

with flower, and rootstock.
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Hesby within: at intervals of a few inches are thickened joints, on the upper

surface of wliich are round stem scars and on the lower side a tuft of rather

stout roots. Sometimes the r(»otstoclv bears hiteral branches. The dried

rootstock, as it occurs in the stores, is in irresruhir. somewhat cylindrical

pieces, smooth or somewhat wrinkled, yellowish brown or dark l>rown exter-

nally, whitisli to pale brown internally, breaking with a short, sharp fracture,

the surface of which is mealy. The odor is slight and the taste at first

sweetish, becoming very bitter and acrid.

Collection. prk-c><. ami iii^rs.—The proper time for collecting the rootstock

IS in the latter half of September or in October. The price paid for May-

apple root ranges from ?. to cents a pound.

May-apple root, which is recognized as official in the United States Phar-

macopdpia. is an active cathartic, and was known as such to the Indians.

CANADA MOOXSEED.

Menisperniuiii caiwdense L.

Other'common names.—Menispermum, yellow parilla, Texas sarsaparilla. yel-

low sarsaparilla. vine-maple. (PI. IV, fig. '•).)

Habitat and range.—Canada moonseed is usually found along streams in

woods, climbing over bushes, its range extending from Canada to Georgia and

Arkansas.

Description of iilant.—This native perennial woody climber reaches a "length

of from 6 to 12 feet, the round, rather slender stem bearing very broad, slender-

stalked leaves. These leaves are from 4 to 8 inches wide, smooth and green on

the upper surface and paler beneath, roundish in outline and entire, or some-

times lobed and resembling the leaves of some of our maples, whence the com-

mon name "vine-maple" is probably derived. The bases of the leaves are

generally heart shaped and the apex pointed or blunt. In July the loose clusters

of small yellowish or greenish white flowers are produced, followed in September

by bunches of black one-seeded fruit, covered with a " bloom " and very much

resembling grapes. Canada moonseed belongs to the moonseed family (Meni-

spermaceje).

Description of roots}ocl:—The rootstock and roots are employed in medicine.

In the stores it will be found in long, straight pieces, sometimes 3 feet in length,

only about one-fourth of an inch in thickness, yellowish brown or grayish l)rown,

finely wrinkled lengthwise, and giving off fine, hairlike, branched, brownish

roots fi-om joints which occur every inch or so. The inside shows a distinct

white pith of variable thickness and a yellowish white wood with broad, porous

wood rays, the whole breaking with a tough, woody fracture. It has practically

no odor, but a bitter taste.

Collection, prices, and uses.—Canada moonseed is collected in autumn, and

brings from 4 to 8 cents a pound. It is used as a tonic, alterative, and diuretic,

and was official in the United States Pharmacopoeia for 1890.

BLOODROOT.

• Sangninaria canadensis L.

Pharmacopceial name.—Sanguinaria.

Other common names.—Kedroot. red puceoon. red Indian-paint, puccoon-root.

coonroot, white puceoon. pauson. snakebite, sweet-slumber, tetterwort. tur-

meric.

Habitat and range.—P>loodroot is found in rich, open woods from Canada

south to Florida and west to Arkansas and Nebraska.
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Description of plant.—Tliis iiuliiionous plant is among the earliest of our

sjirinsr flowers, the waxy-white blossom, enfolded by the grayish green leaf,

usually making its aiipearance early in April. 'Phe stem and root contain a

blood-red juice. Bloodroot is a perennial, .and belongs to (he s.ime family as

(he opium poi»py, the I'apaver"acea\ Each bud on the thiik. horizontal root-

stock produces but a single leaf and a flowering scape, reaching about inches

in height (fig. 1.".). TJie plant is smooth, and both stem and leaves, especially

when young, present a grayish gi'een appearance, being covered with a "bloom "

such as is found on some fruits. The leaves are palmately 5 to 9 lobed. the

lobes either cleft at the apex or having a wavy margin, and .are borue on leaf

stems about (5 to U inches long. After the plants have

ceased flowering the leaves, at first only S inches long

and 4 to ."> inches broad, continue to expand until they

are about 4 to 7 inche^s long and (! to V2 inches broad.

The under side of the leaf is paler than the upper side

and shows prominent veins. The flower measures about

1 inch across, is white, r.ither waxlike in appearance,

with numerf)us golden-yellow stamens in the center. The

petals soon fall off. and the oblong, narrow seed pod de-

velops, attaining a length of about an inch.

Description of motstock.—When dug out of the ground

bloodroot is rather thick, round, and fleshy, slightly

curved at the ends, and contains a quantity of blood-red

juice. It is from 1 to 4 inches in length., from A to 1

inch iu thickness, externally reddish brown, internally a

bright-red lilood color, and produces many thick, orange-

colored rootlets. (Fig. I.').)

The rootstock shrinks considerably in drying, the out-

side turning dark bi-own and the inside orange-red or

yellowish with numerous small red dots, and it breaks

with a short, sharp fracture. It has liut a slight odor,

and the taste is bitter and acrid and very persistent.

The powdered I'oot causes sneezing.

Collection, prices, and uses.—The rootstock should be

collected in autumn, after the leaves have died, and after

curing it should be stored in a dry place, as it rapidly

deteriorates if allowed to become moist. Age also im-

pairs its activity. The price paid to collectors for this root ranges from about

."i to 10 cents a pound.

Bloodroot was well known to the American Indians, who used the red juice

as a dye for skins and baskets and for painting their faces iind bodies. It is

official in the United States Pharmacopoeia, and is used as a tonic, alterative,

stimulant, and emetic.

IJYDRANGEA.

Fig. 15.—Bloodroot {San-

(juinar ia en ria den»h

)

,

flowering plant with

rootstock.

Hydranfica (irhoresceus L.

Other common names.—Wild hydrangea. seA^en-barks.

Habitat and range.—Hydrangea frequents rocky river banks and ravines

from the southern part of New York to Florida, and westward to Iowa and Mis-

souri, being especially abundant in the valley of the Delaware and southward.

Description of plant.—Hydrangea is an indigenous shrub, 5 to 6 feet or more

in height, with weak twigs, slender leaf steins and thin leaves. It belongs to the

hydrangea family (Hydrangeacese). The leaves are oval or sometimes heart
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shaped. :i to iuehes Ioiil'. sliarijly toothed, greeu on both sides, the upper smooth

and the lower sometimes hairy. The shrub is in flower from June to July, pro-

duciiiii; loose, branching, terminal heads of small, greenish white flowers, fol-

lowed by membranous, usually 2-celled capsules, whicli contain numerous seeds.

(PI. IV, flg. 4.) Sometimes hydrangea will flower a second time, early in fall.

A peculiar characteristic of this shrub, and one that has given rise to the

( ommon name " seven-barks," is the peeling off of the stem bark, which comes

off in several successive layers of thin, different colored bark.

Desert iitUiit of root.—The root is roughly liranched and when first taken from

the ground is very juicy, but after drying it becomes hard. The smooth white

and t(mgh wood is covered with a thin, i»ale-yellow or light-l)rown bark, which

readily scales off. The wood is tasteless, but the bark has a pleasant aromatic

taste, becoming somewhat pungent.

Colleetion, prices, and »srs.^Hydrangea i"oot is collected in autunm, and as it

becomes very tough after drying and difficult to bruise it is best to cut the

I'oot in short transverse pieces while it is fresh and still juicy and dry it in

this way. The price ranges from 2 to 7 cents a pound.

Hydrangea has diuretic properties and is said to have l)een much iised by

the Cherokees and early settlers in calculous complaints.

INDIAN-PHYSIC.

PorteraiifhiiK trifoliatiis (I..) Britton.

Synonym.—Gillenia trifuliitta Moench.

Other common naiiirs.—(iillenia. liowman's-root, f;ilse ipecac, western drop-

wort, Indian-hippo.

Haljittit mid raiifjc.—Indian-physic is native in rich woods from New York to

Michigan, south to Georgia and Missouri.

Description of plant.—The reddish stems of this slender, gracefid perennial of

the rose family (Rosacea') are about 2 to 8 feet high, several erect and branched

stems being produced from the same root. The leaves are almost stemless and

trifoliate ; that is, composed of three leaflets. They are ovate or lanceolate, 2

to o inches long, narrowed at the base, smooth, and toothed. The nodding, white

or pinkish flowers are few, produced in loose terminal clusters from May to

July. (PI. V. fig. 1.) > The five petals are long, narrowed or tapering toward the

base, white or pinkish, and inserted in the tubular, somewhat bell-shaped, red-

tinged calyx. The seed pods are slightly hairy.

At the base of the leaf stems are small leaflike parts, called stipules, which

in this species are very small, linear, and entire. In the following species,

which is very similar to trifoliatus and collected with it, the stipules, however,

are so much larger that they form a prominent character, which has given rise

to its specific name, stipiihitiis.

Porterantlius stipiilatus (Muhl.) Britton (Syu. Gillenia stipulacea Nutt.) is

found in similar situations as P. trifoliatus, but generally farther west, its range

extending from Avestern New York to Indiana and Kansas, south to Alabama,

Louisiana, and Indian Territory. The general appearance of this plant is very

similar to that of P. trifoliatus. It grows to about the same height, but is gen-

erally more hairy, the leaflets narrower and more deeply toothed, and the

flowers perhaps a trifle smaller. The stipules, however, will generally serve to

distinguish it. These are large, broad, ovate, acute at the apex, sharply and
deeply notched, and so much like leaves that but for their position at the base

of the leaf stems they might easily be mistaken for them.

With the exception of the name American ipecac applied to this plant, the

common names of Porterantlius trifoliatus are also used for /'. stipulatus.

The roots of both species are collected and used for the same purposes.
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Description of lool.s.—Tlic root of Portcrantliiis trifolittfus is thk-k and

knotty, witli many sniootliish. rctUUsb l)ro\vn rootlets (PL V. fl«. 1), the latter

ill tlryinj,' l.t'coiiiin- uriiiUIed Icn^'thwiso and showing a few transverse fissures

or breaks in the bark,

and the interior white

and woody. There is

practically no odor, and

the woody portion i-

tasteh'ss. but the bark,

which is readily separ-

able, is bitter.' increasinii

the How of saliva.

PorfeniiiUi iix .stiiiiilatus

lias a l.-irirer. more knotty

root, with rootlets that

are more wav.v. con-

stricted, or marked with

n u m e r o u .s transverse

riujKs, and the bark fis-

sured or breaking from

the white woody portion

at frequent intervals.

Collection, prices, and

iiscf.—The roots of both

species are collected in

autunui. The price ranges

from 2 to 4 cents a pound.

Indian-physic or bow-

man's root, as tliesc

names imply, was a popu-

lar remedy with the In-

dians, who used it as an

emetic. From them the

white settlers learned of

its properties, and it is pie. i6._w'ild indigo (-K<(p//»ia ^Hrfoiw), braiich showing flowers

still used for its emetic- and seed pods. (Modified from Barton's Vegetable Materia

action. This drug was at Medica.)

one time otticial in the United States Pharmacopoeia, from 1820 to 1880.

action is said to resemble that of ipecac.

Its

AVILD IXDIGO.

Baptixid tinctoriti (L. ) R. Br.

Other common ho/»c.v.—P>aptisia. indigo-weed, yellow indigo. American indigo,

yellow broom, indigo-broom, clover-broom, broom-clover, horsefly-weed, shoofly,

rattlebusb.

Habitat and ranc/e.—Thin native herb grows on dry, poor land, and is found

from Maine to ]^Iinnesota, south to Florida and Louisiana.

Description of y^/o/zf.—Many who have been brought up in the country will

recognize in the wild indigo the plant so frequently used by farmers, especially

in Virginia and Maryland, to keep flies away from horses, bunches of it being

fastened to the harness for this purpose.

Wild indigo grows about 2 to ?. feet in height, and the cloverlike blossoms and

leaves will show at once that it belongs to the same family as the common
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flover. namely, the pea iaiuily (Fabacea>). It is an erect, niucli-branclied,

very leafy plant, of couipact growth, the 3-Ieaved. bluish green foliage some-

what resembling clover leaves. The flowers, as already stated, are like com-

mon clover flowers—that is, not lil^e clover heads, but the single flowers

composing these: they are bright yellow, about one-half inch in length, and

are produced in numerous clusters which appear from June tt) September.

The seed pods, on stalks longer than the calyx, are nearly globular or ovoid

and are tipped with an awl-shai)ed style. (Fig. 1(5.)

Another species, said to jtossess properties similar to those of Baptisia tiiic-

toria. and sul)stituted for it. is B. alha R. Br., called the white wild indigo.

This plant has white flowers and is found in the Southern States and on the

lilains of the Western States.

Description of root.—Wild indigo has a thick, knotty crown or head, with

several stem scars, and a round, fleshy root, sending out cylindrical branches

and rootlets almost 2 feet in length. The white woody interior is covered with

a thick, dark-brown bark, rather scaly or dotted with small, wartlike excres-

cences. The root breaks with a tough, fibrous fracture. There is a scarcely

perceptible odor, and the taste, which resides chiefly in the bark, is nauseous,

bitter, and acrid.

Collection, prices, and uses.—The i-oot of wild indigo is collected in autumn,

iind brings from 4 to 8 cents a pound.

Large doses of wild indigo are emetic and cathartic and may prove dangerous.

It also has stimulant, astringent, and antiseptic properties, and is used as a

local application to sores, ulcer.s, etc.

The herb is sometimes employed like the root, and the entire jilant was

official from 1830 to 1840.

In some sections the young tender shoots are used for greens, like those of

the pokeweed. but great care must be exercised to gather them before they are

too far advanced in growth, as otherwise l>ad results will follow.

A blue coloring matter has been prepared from the plant and used as a sub-

stitute for indigo, to which, however, it is very much inferior.

craxe's-bill.

(Icnniiitiii iiKiciildtinii li.

Pliarniacopceial name.—Geranium.

Other common names.—Spotted crane's-bill, wild crane's4»ill. stork's-bill.

spotted geranium, wild geranium, alumroot, alunibloom. chocolate-flower, crow-

foot, dovefoot. old-maid"s-nightcap. shameface.

Habitat anil range.—Crane's-bill 11<mrishes in low grounds and open woods

from Newfoundland to Manitoba, south to Geoi-gia and Missouri.

Descriptioti of plant.—This pretty perennial plant belongs to the geranium

family (Geraniacea»). and will grow sometimes to a height of 2 feet, but more

generally it is only about a foot in height. The entire iilant is more or less

covered with hairs, and is erect and usually unbranched. The leaves are nearly

circular or somewhat heart shaped in outline. 3 to G inches wide, deeply parted

into three or five parts, each division again cleft and toothed. The b;isa!

leaves are borne on long stems, while those above have shorter stems. The

flowers, which appear from .Vi)ril to .Iiuie. are borne in a loose cluster; they

are rose purple, jiale or violet purple in color, about 1 inch or li inches wide,

the petals delicately veined and woolly at the base, and the sepals or calyx lobes

with a bristle-shaped point, soft-hairy, the margins having a fringe of more

bristly hairs. The fruit consists of a beaked capsule, springing open elastically,

and dividing into five cells, each cell containing one seed. (Fig. 17.)
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Description of rootstock.—When removed from the earth, the rootstock of

(•ram>'s-l)ill (tijr. IT) is about 2 to 4 inches lonj:, thick, with nuiuorous Itrandies

bearing the younj; buds for next season's frrowtli. and scars showinj; the remains

of stems of previous years, brown outside, white and tieshy internally, and with

several stout roots. When dry. tlie rootstock turns a darker brown, is finely

wrinkled externally, and has a rou^h, spiny aiipc-irance, caused liy tlie shrink-

ing of the buds and branches and the numerous stem scars witli which the root is

studded. Internally it

is of a somewhat pur-

plish color. Crane's-

bill root is without

odor and the taste is

very astringent.

CoUrctioii. in-icen, and

uses.—Crane's-bill root

depends for its medici-

nal value on its as-

tringent i)roperties.and

as its astringency is

due to the tannin con-

tent, the root should, of

ccmrse, be collected at

that season of the yenr

when it is richest in

that constituent. Ex-

periments have proved

that the yield of tan-

nin in crane's-bill is

greatest just before

flowering, wliicli is in

April or May, accord-

iug to locality. It

should, therefore, be

collected just before

the flowering period,

and not, as is commonly
the case, in autumn.

The price of this

root ranges from 4 to 8 cents a

Crane's-bill root, which is official

used as a tonic and astringent.

Fii, 17.—Crane's-bill (Grranium maculatinn), flowering plant, show-

ing also seed i)ods and rootstock.

pound,

in the United States I'harmacopoeia. is

SENECA SXAKEKOOT.

Polyf/ala senetra L.

Pharmacopoeia I name.—Senega.

Other common names.—Senega snakeroot. Seneca-root, rattlesnake-root,

mountain-flax.

Habitat and range.—Rocky woods and hillsides are the favorite haunts of

this indigenous plant. It is found in such situations from New Brunswick

and western New England to Minnesota and the Canadian Rocky Mountains,

and south along the Allegheny Mountains to North Carolina and Missouri.

Description of plant.—The perennial root of this useful little plant sends

up a number of smooth, slender, erect stems (as many as 15 to 20 or more),
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sometimes slightlj tinged with red, from ti inches to a foot in height, and

generally unbranched. The leaves alternate on the stem, are lance shaped

or oblong lance shaped, thin in texture, 1 to 2 inches long, and stemless.

The flowering spikes are borne on the ends of the stems and consist of I'ather

crowded, small, greenish white, insignificant flowers. The flowering period

of Seneca snakeroot is from May to June. The spike blossoms gradually,

and when the lowermost flowers have already fruited the upper part of the

spike is still in flower. The seed capsules are small and contain two black,

somewhat hairy seeds. (Fig. IS.) The short slender stalks supporting these

seed capsules have a tendency to break off from the main axis before the

seed is fully mature, leaving the spike in a rather ragged-looking condition,

a^d the yield of seed, therefore, is not very large. Seneca snakeroot belongs to

the milkwort family

(Polygalaceie).

A form of Seneca

snakeroot, growing

mostly in the North-

Central States and

distinguished by its

taller stems a n d

broader leaves, has

been called Poh/f/ala

.^(')irfja Yin: hitifolia.

Description of

ioot.—Seneca snake-

root (fig. IS) is de-

scribed in the United

States P h a r m a -

copoeia as follows

:

" Somewhat cylin-

drical, tapering, more

or less flexuous, .> to

15 cm. long and 2 to

8 mm. thick, bearing

several similar hori-

zontal branches and

a few rootlets ; crown

knotty with numer-

ous buds and short

stem remnants ; ex-

ternally yellowish

gray or brownish
yellow, longitudinally wrinkled, usually marked by a. keel which is more promi-

nent in perfectly dry roots near the crown ; fracture short, wood light yellow,

usually excentrically developed ; odor slight, nauseating ; taste sweetish, after-

wards acrid."

The Seneca suakeroots found in commerce vary greatly in size, that obtained

from the South, which is really the official drug, being usually light colored and
small. The principal supply of Seneca snakeroot now comes from Minnesota,

Wisconsin, and farther northward, and this western Seneca snakeroot has a
much larger, darker root, with a crown or head sometimes measuring 2 or 3

inches across and the upper part of the root very thick. It is also less twisted
and not so distinctly keeled.
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Seneca snakeroot is often mm-b jululteratrd witli the roots of other species

of Polygala and of other plants.

Collection, itrircs. and uses.—The time for eollectinj: Seneca snakeroot is in

autumn. Labor conditions play a great part in tlie riso and fall of prices for

this drug. It is said that very little Seneca snakeroot has been dug in the

Xortbwest during liKu;. due to the fact tliat tlie Indians and others who usually

engage in tills work were so nuich in demand as farm hands and railroad

laborers, which paid them far better than the digging of Seneca snakeroot.

Collectors receive from about 'm to 70 cents a pound for this root.

This drug, tirst brought into prominenee as a cure for snake bite among the

Indians, is now employed as an expectorant, emetic, and diuretic. It is official

in the I'harmacopoeia of the United States.

STILLINGIA.

atUUiHfia Kijlvatira L.

Phannaco}K£ial name.—Stillingia.

Other eommon names.—Queen's-delight. queen's-root, silverleaf, nettle-potato.

Habitat and rant/e.—This plant is found in dry. sandy soil and in pine

barrens from Maryland to

Florida west to Kansas and

Texas.

Description of plant.—Like

most of the other memliers of

the spurge fannly (Euj)hor-

biacete) stillingia also contains

r.nnlkyjuice. This indigenous.

herbaceous perennial is about

1 to 3 feet in height, bright

green and somewhat fleshy,

with crowded leaves of a some-

what leathery texttu-e. The
leaves are practically stemless

and vary greatly in form.

from lance shape*!, oblong, to

oval and elliptical, round

toothed or saw tootheil. The

pale-yellow flowers, which ap-

pear from April to October,

are borne in a dense terminal

spike and consist of two kinds,

male and female, the male

flowers arranged in dense

clusters around the upjier

part of the stalk and the

female flowers occurring at

the base of the spike. (Fig.

19.) The seeds are contained

in a roundish 3-lobed cap-

sule.

Description of rooL—Stillingia consists of somewhat cylindrical or slenderly

spindle-shaped roots from inches to a foot in length, slightly branched, the

yellowish white, porous wood covered with a rather thick, reddish brown,

wrinkled bark, the whole breaking with a fibrous fracture. As found in com-

merce, stillingia js usually in short transverse sections, the ends of the sections
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Ijiukish and fuzzy with numerous fine, silky bast fibers, and the bark showing

scattered yellowish brown resin cells and milk ducts. It has a peculiar

unpleasant odor, and a bitter, acrid, and pungent taste.

Collection, i)rices, and uses.— Stillingia root is collected late in autumn or

early in spring, usually cut into short, transverse sections and dried. The price

ranges from 3 to 5 cents a pound.

This root, which is official in the United States I'harmacopoeia. has been a

popular drug in the South for more than a century, and is employed princi-

pally as an alterative.

WILD SARSAPARILLA.

Aralia nndieaulis L.

Other common names.—False sarsaparilla, Virginian sarsaparilla, American

sarsaparilla, small spikenard, rabbit's-root, shotbush, wild licorice.

Habitat and range.—Wild sarsaparilla grows in rich, moist woods from New-

foundland west to Manitoba and south to North Carolina and Missouri.

Description of plant.—This native herbaceous perennial, belonging to the gin-

seng family (Araliacete), produces a single, long-stalked leaf and flowering

stalk from a very short stem, both surrounded or sheathed at the base by thin,

dry scales. The leafstalk is about 12 inches long, divided at the top into three

parts, each division bearing five oval, toothed leaflets from 2 to 5 inches long,

the veins on the lower surface sometimes hairy.

The naked flowering stalk bears three spreading clusters of small, greenish

flowers, each cluster consisting of from 12 to 30 flowers, produced from May to

June, followed later in the season by purplish black roundish berries, about

the size of the common elderberries. (PI, V, fig. 2.)

Description of rootstock.—Wild sarsaparilla rootstock ,
has a very fragrant,

aromatic odor. Rabbits are said to be very fond of it, whence one of the com-

mon names, " rabbit's-root," is derived. The rootstock is rather long, hori-

zontally creeping, somewhat twisted, and yellowish brown on the outside. (PI.

V, fig. 2.) The taste is warm and aromatic. The dried rootstock is brownish

gray and wrinkled lengthwise on the outside, about one-fourth of an inch in

thickness, the inside ^whitish with a spongy pith. The taste is sweetish ami

somewhat aromatic.

Collection, prices, and uses.—The root of wild sarsaparilla is collected in

autumn, and brings from 5 to 8 cents a pound.

This has long been a popular remedy, both among the Indians and in domestic

practice, and was official in the United States Pharmacopoeia from 1820 to 1880.

Its use is that of an alterative, stimulant, and diaphoretic, and in this it resem-

bles the official sarsaparilla obtained from tropical America.

Similar .species.—The American spikenard (Aralia racemosa L.), known also

as spignet, spiceberry, Indian-root, petty-morrel, life-of-man, and old-man's-root,

is employed like Aralia nudicaulis. It is distinguished from this by its taller,

herbaceous habit, its much-branched stem from 3 to G feet high, and very large

leaves consisting of thin, oval, heart-shaped, double saw-toothed leaflets. . The

small greenish flowers are arranged in numerous clusters, instead of only three

as in nudicaulis, and also appear somewhat later, namely, from July to August.

The berries are roundish, reddish brown, or dark purple.

The rootstock is shorter than that of nudicaulis, and much thicker, with

prominent stem scars, and furnished with numerous, very long, rather thick

roots. The odor and taste are stronger than in nudicaulis. It is also collected

in autumn, and brings from 4 to 8 cents a pound,
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The American ^spikenard occurs in similar situations as iiudicaulits, but its

range extends somewliat farther south, Georgia being given as the southern

limit.

The California spikenard [Aritliu (ulifoiiika Wats.) may be used for the

same purposes as the other si)ecies. The i)lant is larger than Alalia rucemusa,

but otherwise is very much like it. The root is also larger than that of .1.

racemosa.

tJlXSENc;.

I'll It a.r (iiiinqiiefolimii L.

Other vommaii names.—American ginseng, sang, red-berry, five-fingers. (PI.

V, fig. 3.)

Habitat ami raiujv.—(Jinseug is a native of this country, its favorite haunts

being the rich, moist soil in hardwood forests from Maine to Minnesota .south-

ward to the mountains of northern Georgia and Arkansas. For some years

ginseng has been cultivated in small areas from central New York to Missouri.

Description of plant.—(Jinseng is an erect perennial plant growing from 8 to

15 inches in height, and bearing three leaves at the summit, eaeh leaf consisting

of five thin, stalked, ovate leaflets, long pointed at the apex, rounded or nar-

rowed at the base, the margins toothed; the three upper leaflets are largest

and the two lower ones smaller. From to 20 greenish yellow flowers are

produced in a cluster during July and August, followed later in the season by
bright crimson berries. It belongs to the ginseng family (Araliacese).

Description of root.—Ginseng has a thick, spindle-shaped root. 2 to 3 inches

long or more, and about one-half to 1 inch in thickness, often branched, the

outside prominently marked with circles or wrinkles. (PI. V, fig. 3.) The
spindle-shaped root is simple at fii'st, but after the second year it usually be-

comes forked or branched, and it is the branched root, especially if it resembles
the human form, that finds particular favor in the eyes of the Chinese, who are

the principal consumei's of this root.

Ginseng root has a thick, pale yellowish white or brownish yellow bark, prom-
inently marked with transverse wrinkles, the whole root fleshy and somewhat
flexible. If pi'operly dried, it is solid and firm. Ginseng has a slight aromatic
odor, and the taste is sweetish and mucilaginous.

Collection and uses.—The proper time for digging ginseng root is in autumn,
and it should be carefully washed, sorted, and dried. If collected at any other

season of the year, it will shrink more and not have the fine plump appearance
of the fall-dug root.

The National Dispensatory contains an interesting item concerning the collec-

tion of the root by the Indians. They gather the root only after the fruit has
ripened, and it is said that they bend down the stem of ripened fruit before

digging the root, covering the fruit with earth, and thus providing for future

propagation. The Indians claim that a large percentage of the seeds treated in

this way will germinate.

Although once official in the United States Pharmacopoeia, from 1840 to 1880,

it is but little used medicinally in this country except by the Chinese residents,

most of the ginseng produced in tliis country being exported to China. The
Chinese regard ginseng root as a panacea. It is on account of its commercial
prominence that it is included in this paper.

Cultivation.—There is probably no plant that has become better known, at

least by name, during the past ten years or more than ginseng. It has been
heralded from north to south and east to west as a money-making crop. The
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prospective ginseng grower must not fail to bear in mind, Iiowever, tliat flnun

cial returns are by no means immediate. Special conditions and unusual care

are required in ginseng cultivation, diseases must be contended with, and a

long period of waiting is in store for him before he can realize on his cTop.

Either roots or seeds may be planted, and the best success with ginseng is

obtained by following as closely as possible the conditions of its native habitat.

Ghiseng needs a deep, rich soil, and, being a plant accustomed to the shade of

forest trees, will require shade, which can be supplied by the erection of lath

sheds over the beds. A heavy mulch of leaves or similar well-rotted vegetable

material should be applied to the beds in autumn. ,

If roots are planted, they are set in rows about 8 inches apart and S inches

apart in the row. In this way a marketable product will be obtained sooner

than if grown from seed. The seed is sown in spring or autumn in drills (J

inches apart and about 2 inches apart in the row. The plants remain in the

seed bed for two years and are then transplanted, being set about 8 by 8

inches apart. It requires from five to seven years to obtain a marketable crop

from the seed. Seed intended for sowing should not be allowed to dry out,

as this is supposed to destroy its vitality.

Price.—The price of wild ginseng roots ranges from .$.5 a pound upward. The
cultivated root generally brings a lower price than the wild root, and southern

ginseng roots are worth less than those from northern localities.

Exports.—The exports of ginseng for the year ended June 30, 1906, amounted
to 160,949 pounds, valued at $1,175,844.

WATER-ERYNGO.

Erynglum yiiccifiAhim Michx.

>i)l/iiviii/in.—Eryiiijlum aquaticum L.

Other common names.—Eryngium, eryngo, button-snakeroot. mrn-snakeroot,

rattlesnake-master, rattlesnake-weed, rattlesnake-flag.

Habitat and range.—Although sometimes occurring on dry land, water-eryngo

usually inhabits swamps and low, wet ground, from the pine barrens of New
Jersey westward to -Minnesota and south to Texas and Florida.

Description of plant.—The leaves of this plant are grasslike in form, rigid,

1 to 2 feet long, and about one-half inch or a trifle more in width ; they are

linear, with parallel veins, pointed, generally clasping at the base, and the

margins bristly with soft, slender spines. The stout, furrowed stem i-eaches a

height of from 2 to 6 feet, and is generally mibranched except near the top.

The insignificant whitish flowers are borne in dense, ovate-globular, stout-

stemmed heads, appearing from June to September, and the seed heads that

.

follow are ovate and scaly. (PI. V, fig. 4.) Water-eryngo belongs to the

j)arsley family (Apiacese) and is native in this country.

Description of rootstock.—The stout rootstock is very knotty, with numerous
short branches, and produces many thick, rather straight roots (Vl. V, fig. 4),

both rootstock and roots of a dark-brown color, the latter wrinkled lengthwise.

The inside of the rootstock is yellowish white. Water-eryngo has a somewhat
peculiar, slightly aromatic odor, and a sweetish, nuicilaginous taste at first,

followed by some bitterness and pungency.
Collection, prices, and uses.—The root of this plant is collected in autumn and

In-ings from 5 to 10 cents a pound.
Water-eryngo is an old remedy, and one of its early uses, as the several

common names indicate, was for the treatment of snake bites. It was oflicial in

the United States Pharmacopoeia from 1820 to 1860, and is employed now as a
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diuretic- aiiil f.\|u'<-l(ir;iiit. niid for pnniiotiiii,' pcrspirMi ion. In larirc dosos it acts

as an onictic. and tiic root, wlien ciu'wotl. excitos a How of saliva. It is said tti

resemble Seneca snakeroot in action.

A.MKKICAN .\N(;i:i-l('.\.

Aiit/vlic(t (ilroinirjiiirrd L.

Sjinuiij/in.—Anliaiitif']i(ii otroiHUitiinn IlotVni.

Oilier coiiinK/ii //(//ncv.— Aii.uelica, iiurpic-sfcnnncd .Miiiclici. ^rcnt anuclita, idsili

angelica. i>urpic anf^elica. uiasterwort.

Habitat unit raii<>r.—American anjielica is a nativ(> licri*. connnon in swanijis

and daniit jilaccs from lialirador to Delaware and west to Minnesota.

l)csrTii)ti>iii of j)l(iiit.—This stronji-scented. tall, stont jierennial readies a

height of from 4 to (> feet, with a smooth. dark-i)niplc. hollow stem 1 to 12 inches

in diameter. The leaves are divided into three parts, each of which is again

divided into threes; th(> rather thin segments are ov.il or ovale, somewhat acute,

sharply toothed ami sometimes deeply cnt. and ahont - inches long. The lower

leaves sometimes measniv - feet in width, while the upper ones are smaller, hut

all have very broad exjianded stalks. 'I'he greenish white tiowers are produced

from June to July in somewhat roundish, many-r.iyed umbels or heads, which

sometimes are S to 10 inches in diameter. The fruits are smooth, compressed,

and broadly oval. (1*1. \'l. tig. 1.) American ang«'li(;i belongs to the parsley

family (Ai)iace!V).

Description of root.—American angelica root is branched, from '•'> to inches

long, and less than an inch in diameter. The outside is light brownish gray,

with deep furrows, and the inside ne.-ii'ly white, th(> whole breaking with :i short

fracture and the thick bark showing fine resin dots. It has an aromatic odor,

and the taste at first is sweetish and spicy, afterwards bitter. The fresh root is

said to possess poisonous proi)erties.

The root of the European or garden angelica {Atujrlica officinalis Moench)

supplies nmch of the angelic-a root of connnerce. This is native in northern

Europe and is very widely cultivated, especially in (4ermany, for the root.

Collection, prices, ami uses.—The root is dug in autunni and carefully dried.

Care is also necessar.v in preserving the root, as it is verv liable to the attacks of

insects. American angelica root ranges from 6 to 10 cents a pound.

American angelica root, which was official in the T^nited States Pharmaco)j(jeia

from 1820 to I860, is used as an aromatic, tonic, stimulant, carminative, diuretic,,

and diaphoretic. In large doses it acts as an emetic.

The seeds are also employed medicinally.

YELLOAV JASMINE OK JESSAMINE.

(lelseiniiim seinperririns (L. ) Ait. f.
•

Pharmacupaial name.—Gelsemium.

Other common names.—Carolina .lasmine or jessamine, Carolina wild wood-

bine, evening trumpet-flower.

Habitat and range.—Yellow jasmine is a plant native to the South, found

along banks of streams, in woods, lowlands, and thickets, generally near the

coast, from the eastern part of Virginia to Florida and Texas, south to Mexico

and Guatemala.

Description of plant.—This highly ornamental climbing or trailing plant is

abundantl.v met with in the woods of the Southern States, its slender stems

festooned over trees and fences and making its presence known by the delight-
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fill perfume exhaled by its tlowers, filling the air with a fragrance that is almost

overpowering whereA-er the yellow jasmine is very abundant.

The smooth, shining stems of this beautiful vine sometimes readi a length of

20 feet. The leaves are evergreen, lance shaped, entire, li to 3 inches long,

rather narrow, borne on short stems, and generally remaining on the vine during

the winter. The tlowers, which appear from January to April, are bright

yellow, about 1 to IJ inches long, the corolla funnel shaped. (Fig. 20.) They

are very fragrant, but poisonous, and it is stated that the eating of honey

derived from jasmine tlowers has brought about fatal results.

Yellow jasmine is a iierenuial. and belongs to a family that is noted for its

poisonous properties, namely, the Logania family (Loganiacete), which num-

l)ers among its members such power-

ful i)oison(nis agents as the strych-

nine-producing tree.

Dcficriptioii of rontstocJc.—The root-

stock of the yellow jasmine is hori-

zontal and runs near the surface of

the ground, attaining great length. 15

feet or more ; it is liranchfed. and here

and there produces fibrous rootlets.

When freshly removed f r o m the
ground it is very yellow, with a i)ecu-

liar odor and bitter taste. For the

drug trade it is generally cut into

j)ieces varying from 1 inch to (i inches

in length, and when dried consists of

cylindrical sections about 1 inch in

lliickness, the roots, of course, thin-

ner, '{'he bark is thin, yellowish

brown, with tine silky bast fibers, and
the wood is tough and pale yellow,

breaking with a splintery fracture

and showing numerous fine rays radi-

ating from a small central pith. Yel-

low jasmine has a bitter taste and a

pronounced heavy odor.

Collection, prices, and uses.—The
root of yellow jasmine is usually col-

lected just after the plant has come
into flower and is cut into pieces from

1 to (j indies long. It is often adulterated with portions of the stems, but these

ear. be distinguished by their thinness and dark purplish color. The prices range

from 3 to 5 cents,a pound.

Yellow jasmine, which is otticial in the United States Pharmacopoeia, is used

for its powerful effect t)u the nervous system.

PINKROOT.

FiG.lJO.— Yellow jiismiiif {(iflsemiujnsemiteri'irrmK).

Spit/eliii inarilaiidicd h.

Pharmacopaial name.—Spigelia.

Other coinnion nduies.—Carolina pinkroot. Carolina pink. Maryland pink,

Indian pink, starbloom, wormgrass, wormweed, American wormroot.
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Habitat and range.—This pretty little plant is fuuiul in rich woods from New-

Jersey to Florida, west to Texas and Wisconsin, but occurring principally in the

Southern States. It is fast disappearing, however, from its native haunts.

Description of plant.— IMnkroot belon},'s to the same family as the yellnw jas-

mine, namely, the Logania family (Loganiaceie), noted for its poisonous species.

It is a iiativ(> perennial herb, with simple, erect stem 6 inches to lA feet high,

nearly smooth. The leaves are stemless. generally ovate, pointed at the apex

and rounded or narrowed at the base; they are from 2 to 4 inches long, one-lialf

to 2 inches wide, smctoth on the upper surface, and only slightly hairy on the

veins on tlie lower surface. The rather showy flowers are produced from .May

(o .July in a terminal one-sided spilce : they are from 1 to '2 inches in lengtii.

somewhat tube shaixnl, narrowed below, slightly intiated toward the center, and

again narrowed or contracted towartl the top. and terminating in live lance-

shaped lobes; the flowers are very showy, with their brilliant coloring—bright

scarlet on tlie outside, and tlie inside of the tube and the lobes a bright yellow.

The seed capsule is double, consisting of two globular ])ortions more or less

luiited, and containing numerous seeds. ( I'l. \1, tig. -.)

Description of rootstoek.—The rootstock is rather small, from 1 to 2 inches

in length and about one-sixteenth of an inch in thickness. It is somewhat

crooked or bent, dark brown, with a roughened appearance of the upper surface

caused by cup-shaped sc.irs. the remains of former annual stems. The lower

surface and the sides have numerous long, finely branched, lighter colored roots,

which are rather brittle. IMnkroot has a pleasant, .aromatic odor, and the taste

is described as swi'etisb. bitter, and pungent.

Collection, iiriccs, and n.scs.—IMnkroot is collecteil after the flowering period.

It is said to be scarce, and was reported as becoming scarce as long ago as 1830.

The price p.-iid to collectors ranges from li.l to 40 <-ents a pound.

The roots of other i)lants. notably those of the East Tennessee pinkroot

(RueUia cHiosa Pursh). are often found mixed with tlie true pinkroot, and the

Ruellia cilioxa is even substituted for it. This adulteration or substitution i»roI)-

ably accounts for the inertuess which has sometimes been attributed to the

true pinkroot and which has caused it to fall into more or less disuse. It has

long been known that the true pinkroot was adulterated, but this adulteration

was supposed to be caused by the admixture of Carolina phlox {Phlo,r Caro-

lina L., now known as Phlo.r orata L. ). but this issaid now to be no part of the

substitution."

The rootstock of Ruellia ciliosa is larger and not as durk as that of the Mary-

land pinkroot and has fewer and coarser roots, from which the bark readily

separates, leaving the whitish wood ex[)osed.

Pinkroot was long known l»y the Indians, and its properties were made
known to physicians by them. It is otticial in tlie TTnited States Pharmacopoeia,

and is used principally as an anthelmintic.

AMERICAN COLOMBO.

Frasera cari)Iinen.sis Walt.

^linonym.—Francra iralteri Michx.

Other common names.—Frasera. meadowpride, i)yraiiiid-tlower, pyrumid-iilant.

Indian- lettuce, yellow gentian, ground-centaury.

a Bulletin 100, Part V, Bureau of Plant Industry, " The Drug Known as Pink-

root."
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Habitat and range.—American coloinbo occurs in dry soil from the western

l)art of New York to Wisconsin, south to Georgia and Kentucliy.

DescriiJtioii of plant.—During the first and second year of the growth of this

plant only the root leaves are produced. These are generally somewhat rounded
at the summit, narrowed toward the base, and larger than the stem leaves,

which develop in the third year. The leaves are deep green and produced
mostly in whorls of four, the stem leaves being 3 to 6 inches in length and
oblong or lance shaped. In the third year the stem is developed and the

flowers are produced from June to August. The stem is stout, erect, cylindrical,

and .*'> to ,S feet in height. The flowers of American Colombo are borne in large

terminal, handsome py-

ramidal clusters some-

times 2 feet in length,

and are greenish yel-

low or yellowish white,

dotted with brown pur-

ple. They are slender

stemmed, about 1 inch

across, with a wheel-

shaped. 4 - parted co-

rolla. The seeds are

contained in a much
c o m p ressed capsule.

(Fig. 21.) American
Colombo is an indige-

nous perennial, and be-

longs to the gentian

family (Gentianacete).

Description of root.—
The root is long, hori-

zontal, spindle shaped,

yellow, and wrinkled.

In the fresh state it is

fleshy and quite heav.v.

The American Colombo

root of commerce, for-

m e r 1 y in transverse

slices, now generally

occurs in lengthwise

slices. The outside is

yellowish or \Mi\e orange and the inside spongy and pale yellow. The taste is

l>itter. American Colombo root resembles the oflicial gentian root in taste and
odor, and the uses are also similar.

Collection, prices, and uses.—The proper time for collecting American Colombo
root is in the autumn of the second year or in March or April of the third
year. It is generally cut into lengthwise slices before drying. The price of
American Colombo root ranges from 3 to 5 cents a pound.
The dried root, which was official in the United States Pharmacopoeia from

1820 to 1880, is used as a simple tonic. In the fresh state the root possesses
emetic and cathartic- properties.
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BLACK IXDL\N HEMP.

Apocyniiiit <(iiiiiuhitni>ii \..

I'liarmacopo idl iniiiii.—Apocyiiuin.

Other commou names.—Canadian hemp, American hemp, amy-root, bowman's-

root, bitterroot. Indian-physic, rheumatism-\v('(>d. milkweed, wild cotton. Choc-

taw-root.

The name " Indian lu-mi) " is often applied to this plant, but it should never

be used without the adjective " black." " Indian hemp " is a nam(> that properly

belongs to Cannabis indica, a true hemp plant. Iroin which the narcotic drui:

•'hashish" is obtained.

Hatiitdt ami /(/^f/c—Black Indian hcmi> is a native of this country, and

may be found in thickets and along the

borders of old fields throughout the

rnited States.

I)vsrrii)ti<ni of ijhnit.—This is a com-

mon herbaceous perennial about '1 to

4 feet high, with erect or ascending

branches, and. like most of the plants

l)elonging to the dogbane family ( .Vpocy-

nacesp), contains a milky juice. The

short-stemmed oi)posite leaves are ob-

long, lance-shaped oblong or ovate-ob-

long, about 2 to (> inches long, usually

sharp pointed, the upper surface smooth

iuid the lower sometimes hairy. The

plant is in flower from June to August

and the small greenish white flowers

are borne in dense heads, followed later

by the slender pods, which are about

4 inches in length and pointed at the

ape.x. (Fig. 22.)

Other species.— Considerable con-

fusion seems to exist in regard to

which species yields the root which

has proved of greatest value medici-

n a 1 1 y . The Pharmacopoeia directs

that " the dried rhizome and roots of

Aixjcinniiii vamiahiniini or of closely allied species of Apocynum " be used.

In the older botanical works and medical herbals only two species of Apo-

cynum were recognized, namely, .1 cannabimnn li. and A. androsaemifolium L.,

although it was known that both of these were very variable. In the newer

botanical manuals both of these species still hold good, but the different forms

and variations are now recognized as distinct species, those formerly referred

to cannahinirm being distinguished by the erect or nearly erect lobes of the co-

rolla, and those of the androsaemifolium group being distinguished by the spread-

ing or recurved lobes of the corolla.

Among the plants that were formerly collected as Apoeyniint cannabinum or

varietal forms of it, and which are now considered as distinct species, may be

mentioned the following

:

Riverbank-dogbaue (A. album Greene), which frequents the banks of rivers

and similar moist locations from Maine to Wisconsin, Virginia, and Missouri.
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This plaut is perfectly smnotli and has white flowers and relatively smaller

leaves than .1. cannabhinm.

Velvet dogbane i A. pubescens. R. Br.), which is common from Virginia to

Illinois, Iowa, and Missouri. The entire plant has a soft, hairy or velvety ap-

pearance, which renders identification easy. According to the latest edition of

the National Standard Dispensatory it is not unlikely that this is the plant

that furnishes the drug that has been so favorably reported upon.

Apoc'iinum aiHlrosaemifoliitin is also gathered by drug collectors for Apocjinum

cainiahinnm. Its root is likewise employed in medicine, but its action is not

the same as that of cannahinum. and it should therefore not be substituted for it.

It closely resembles cannahinum.

Description of rootstocl-.—The following description of the drug as found in

commerce is taken from the T'nited States Pharmacopoeia :
" Of varying length,

3 to 8 mm. thick, cylindrical or with a few angles produced by drying, lightly

wrinkled longitudinally, and visually more or less fis.sured transversely ; orange-

brown, becoming gray-brown on keeping ; brittle ; fracture sharply transverse,

exhibiting a thin brown layer of cork, the remainder of the bark nearly as thick

as the radius of the wood, white or sometimes pinkish, starchy, containing lati-

eiferous ducts ; the wood yellowish, having several rings, finely i-adiate and

very coarsely porous ; almost inodorous, the taste starchy, afterwards becoming

bitter and somewhat acrid."

Collection, prices, and uses.—The root of black Indian hemp is collected in

autumn and brings from 8 to 10 cents a pound.

It is official in the United States Pharmacopoeia and has emetic, cathartic,

diaphoi-etic. expectorant, and diuretic properties, and on account of the last-

named action it is used in dropsical affections.

The tough fibrous bark of the stalks of black Indian hemp was employed by

the Indians as a substitute for hemp in making twine, fishing nets, etc.

PLEURISY-ROOT.

Asclepidx tiiherosa I..

Pharmacopoeial name.—Asclepias.

Other common names.—Butterfly-weed, Canada-root, Indian-nosy, orange-

root, orange swallowwort. tuberroot. whiteroot. windroot. yellow or orange

milkweed.

Habitat and range.—Pleurisy-root flourishes in the open or in pine woods, in

dry sandy <jr gravelly soil, usually along the banks of streams. Its range

extends from Ontario and Maine to Minnesota, south to Florida, Texas, and
Arizona, but it is found in greatest abundance in the Soiith.

Bescription of plant.—This is a very showy and ornamental perennial plant,

indigenous to this country, and belonging to the milkweed family (Asclepiada-

cese) ; it is erect and rather stiff in habit, but with brilliant heads of bright

orange-colored flowers that attract attention from afar.

The stems are rather stout, erect, hairy, about 1 to 2 feet in height, sometimes

branched near the top, and bearing a thick growth of leaves. These are either

stemless or borne on short stems, are somewhat rough to the touch. 2 to

inches long, lance shaped or oblong, the apex either sharp pointed or blunt,

with a narrow, rounded, or heart-shaped base. The flower heads, borne at the

ends of the stem and branches, consist of numerous, oddly shaped orange-

colored flowers. The corolla is composed of five segments, which are reflexed

or turned back, and the crown has five erect or spreading " hoods." within

each of which is a slender incurved horn. The plant is in flower for some
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time, usually Iroiii .luiie to St'ineiuber, followefl lato in fall by jukIs. which

are from 4 to 5 inches long, green, tinged with red, finely hairy on the outside,

and containing the seeds with their long silky hairs. (PI. VI, fig. .*?. ) Unlike

the other milkweeds, the pleuris.v-root contains little or no milky juice.

Disci iijlirm of mot.—The root of this plant is large,, white and fleshy,

s|»in(li<' shaped, branching. (PI. VI, fig. H.) As found in conanerce it con-

sists of lengthwise or crosswise pieces from 1 to (1 inches in length and

about three-fourths of an inch in thickness. It is w!-inkled lengthwise and

also transversely and has a knotty head. The thin hark is orange brown and

the wood yellowish, with white rays. It has no odor, and a .somewhat bitter,

acrid taste.

Collection, prices, and 7<.se.v.—The root, which is usually found rather deep in

the soil, is collected in autumn, cut into transverse or lengthwise slic(»s. and

dried. The price ranges ivtnn (> to 10 cents a pound.

Pleurisy-root was much esteemed by the Indians, has long been used in do-

mestic practice, and is official in the United States Pharmacopoeia. It is used

in disordered digestion and in affections of the lungs, in the last-named instance

to promote exiiectoration, relieve pains in the chest, and induce easier breath-

ing. It is also useful in producing perspiration.

Other species.—Besides the official pleurisy-root there are two other species

of Asclepias which are emi)loyed to some extent for the same purposes, namely,

the common milkweed and the swamp-milkweed.

The common milkweed (Axclepias syriaca L.) is a perennial, native in fields

and waste places from Canada to North Cirolina and Kansas. It has a stout,

usually simple stem H to ."> feet in height nnd oblong or oval leaves, smooth on

the upper surface atid densely hairy beneath. The flowers, similar in form to

those of Asclepias tiiherosa, are pinkish purple and appear from June to Au-

gust, followed by erect pods 3 to 5 inches long, wooly with matted hairs and

covered with prickles and borne on recurved stems. The plant contains iin

abundance of milky juice.

The root of the common milkweed is from 1 to 6 feet long, cylindrical, and

finely wrinkled. The short branches and scars left by former stems give the

root a rough, knotty appearance. The bark is thick, grayish brown, and the

inside white, the root breaking with a short, splintery fracture. Common milk-

weed root has a very bitter taste, but no odor.

It is collected in autunni and cut into transverse slices liefore drying. Com-

mon milkweed root ranges from G to 8 cents a pound.

Swamp-milkweed {Asclepias incarnata L. ) is a native perennial herb found in

swamps from Canada to Tennessee and Kansas. The slender stem, leafy to

the top. is 1 to 2 feet in height, branched above, the leaves lance shaped or

oblong lance shaped. The flowers, also similar to those of titberosa, appear

from July to September, and are flesh colored or rose colored. The pods are

2 to 3J inches long, erect, and very sparingly hairy.

The root of the swamp-milkweed, which is also collected in autumn, is not

quite an inch in length, hard and knotty, with several light-brown rootlets.

The tough white wood, which has a thick central pith, is covered with a thin,

yellowish brown bark. It is practically without odor, and the taste, sweetish

iit first, finally becomes bitter. This root brings about 3 cents a pound.

COMFREY.

Symphytum officinale L.

Other common names.—Symphytum, healing-herb, knitback, ass-ear, back-

wort, blackwort, bruisewort, gum-plant, slippery-root.
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Hahitat and range.—Comfrey is uaturalized from Europe, and occurs in

waste places from Newfoundland to Minnesota, south to ^Maryland.

Description of plant.—This coarse, rough, hairy perennial herb is from 2

to 3 feet hit^h, erect and branched, with thick, I'ough leaves, the lower ones

ovate lance shajied, .". to 10 inches long, pointed at the apex, and narrowed at

the base into margined stems. The uppermost leaves are lance shaped, smaller,

juid stemless. Comfrey is in flower from June to August, the purplish or dirty-

white, tubular, bell-shaped flowers numerous and borne in dense terminal clus-

ters. (PI. VI, fig. 4.) The nutlets which follow are brown, shining, and some-

what wrinkled. Comfrey belongs to the borage family (Boraginacete).

Description of root.—Comfrey has a large, deep, spindle-shaped root, thick

and fleshy at the top, white inside, and covered with a thin, blackish brown

bark. (PI. VI, fig. 4.) The dried root is hard, black, and very deeply and

roughly wrinkled, breaking with a smooth, white, waxy fracture. As it occurs

in commerce it is in pieces ranging from about an inch to several inches ui

length, only about one-fourth of an inch in thickness, and usually considerably

l>ent. It has a very mucilaginous, somewhat sweetish and astringent taste, but

no odor.

CoUectioii. jirices, and uses.—The root is dug in autumn, or sometimes in

early spring. Comfrey root when first dug is vei'y fleshy and juicy, but about

four-fifths of its weight is lost in drying. The price ranges from 4 to S cents a

pound.

The mucilaginous character of comfrey root renders it usefiil in coughs and

diarrheal complaints. Its action is demulcent and slightly astringent.

The leaves are also used to some extent.

STONEROOT.

Collinsoiiid caiKKlcnsis L.

Other common names.—Collinsonia. knobroot, knobgrass, knobweed. knotroot.

horse-balm, horseweed, richweed, richleat. ox-balm, citronella.

Hahitat and range.—Stoneroot is found in moist, shady woods from Maine to

Wisconsin, south to Florida and Kansas.

Description of plant.—Like most of tht^ other members of the mint family

(Menthacete). stoneroot is aromatic also, the fresh flowering plant possessing a

very pleasant, lemon-like odor. It is a tall, perennial herb, growing as high as

5 feet. The stem is stout, erect, branched, smooth, or the upper part hairy.

The leaves are opi)osite, about 3 to 8 inches long, thin, ovate, pointed at the

apex, narrowed or sometimes heart shaped at the base, and coarsely toothed

;

the lower leaves are largest and are borne on slender stems, while the upper

ones are smaller and almost stendess. Stoneroot is in flower from July to

October, itroducing large, loose, ojien terminal ])anicles or heads of small, pale-

yellow lemon-scented flowers. The flowers have a funnel-shaped 2-lipped

corolla, the lower lip lai'ger. pendent, and fringed, with two very much pro-

truding stamens. (PI. VII, fig. 1.)

Description of root.—Even the fresh I'oot of this plant is very hard. It is

horizontal, large, thick, and woody, and the upper side is rough and knotty and
l)ranched irregularly. (PI. VII, fig. 1.) The odor of the root is rather dis-

agreeable, and the taste pungent and spicy. In the fresh state, as well as when
dry, the root is extremely hard, whence the common name " stoneroot." The
dried root is grayish brown externally, irregularly knotty on the upper surface

from the remains of branches and the scars left by former stems, and the lower

surface showing a few thin roots. The inside of the root is hard and whitish.
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CoUectiotK prices, ami uses.—Btoneroot, which is coUec-ted in autuinn, is em-

ployed for its tonic, astringent, diuretic, and diaphoretic effects. Tlie price of

tlie root ranf^es from 2 to 3* cents a pound.

The leaves are used by country people as an application to bruises.

culver"s-r<m)T.

\'(r()iiira rirfiiiiico I.."

,S';/»o».(/»'-

—

Lrptaiulra rirf/iiiica ( L. )
Nutt."

I*hanu<tc(ip(iinl iniiiiv.—Leptandra.

Othrr vi,mm<n, »(/(»(-.«*.—Culver's-physic Ma. km.,!, hnwinan's-root. P.eaumont-

root. Brinton-root. tall

speedwell, tall veronica,

physic-i-oot. whorlywort.

lldhitdt and ratiuc.—
This connuon indige-

nous herb is f ou nd
abundantly in moist,

rich woods, mountain

valleys, meadows, and

thickets from I'.ritish

Columbia south to Ala-

bama. Missouri, a n d

Nebraska.

Description of plant.—
Culver's-i'oot is a tall,

slender-stemmed peren-

nial belonging to the

tigwort family (Scroph-

nlariaceje). It is from

;', to 7 feet in height,

with the leaves ar-

ranged around the sim-

I)le stems in whorls of

three to nine. T h e

leaves are borne on

very short stems, are

1 a nee s h a p e d , long

pointed at the apex,

narrowed at the base,

and sharply toothed. :?

to 6 inches in length,

and 1 inch or less in

width. The white tube-

shaped flowers, w i t Ii

two long protruding sta-

mens, are produced from

.Tune to September and

are borne in several ter-

Fii;. 28.—Culver's-root (^Veronica virgin ica]

.stoek.

flDWi-ring- tdji and root-

minal, densely crowded, slender, spikelike heads from 3 to 9 inches long. ( Fig. 23.

)

« Some authors hold that this plant belongs to the genus Leptandra and that

its name should be Leptandra rirf/inica (L.) Nutt. The Pharmacopoeia is here

followed.
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The flowers, as stated, are usually white, though the color may vary from
a pink to bluish or purple, and on account of its graceful spikes of pretty flowers

it is often cultivated in gardens as an ornamental plant. The fruits are small,

oblong, compressed, many-seeded capsules.

Description of rootstork.—After they are dried the rootstocks have a grayish

brown appearance on the outside, and the inside is hard and yellowish, either

with a hollow center or a brownish or purplish pith. When broken the fracture

is tough and woody. The rootstock measures from 4 to 6 inches in length,

is rather thick and bent, with branches resembling the main rootstock. The
upper surface has a few stem scars, and from the sides and underneath numer-
ous coar.«e. lirittle roots are-produced, which have the appearance of having
been artificially inserted into the rootstock. (Fig. 23.) Culver's-root has a

bitter and acrid taste, but no odor.

Collection, lirices, and uses.—The rootstock and roots should be collected in

the fall of the second year. When fresh these have a faint odor, resembling
somewhat that of almonds, which is lost in drying. The bitter, acrid taste

of Culver's-root also becomes less the longer it is kept, and it is said that it

should be kept at least a year before being used. The price jiaid to collectors

ranges from G to 10 cents a pound.

fulver's-root, which is official in the United States Pharm^icopoeia, is used as

an alterative, cathartic, and in disorders of the liver.

DANDELION.

Taraxacum o/ficiiialc Weber."

Si/nonyms.—Taraxacnni taraxaciini i L. ) Kavst. : " Taraxacum dens-leonis

Desf.

Pharmacoijceial name.—Taraxacum.
Other co)nmon namc.^.—Blow-ball, cankerwort, doon-head-clock, fortune-teller,

horse gow:in. Irish daisy, yellow gowan, one-o'clock. (Fig. 24.)

Habitat and range.—With the exception, possibly, of a few localities in the
South, the dandelion is at home almost everywhere in the United States, being
a familiar weed in meadows and waste places, and especially in lawns. It has
been naturalized in this country from Europe and is distributed as a weed in

all civilized parts of the world.

De.<tcription of plant.—It is hardly necessary to give a description of the
dandelion, as almost everyone is familiar with the coarsely toothed, smooth,
shining green leaves, the golden-yellow flowers which open in the morning and
only iu fair weather, and the round, fluffy seed heads of this only too ])lentiful

weed of the lawns. In spring the young, tender leaves are nmch sought after

by the colored market women about Washington, who collect them by the bas-

ketful and sell them for greens or salad.

Dandelion is a perennial belonging to the chicory family (Cichoriacese). and is

in flower practically throughout the year. The entire plant contains a white
milky juice.

Description of root.—The dandelion has a large, thick, and fleshy taproot,

sometimes measuring 20 inches in length. In commerce, dandelion root is usu-
ally found in pieces 3 to 6 inches long, dark brown on the outside and strongly
wrinkled lengthwise. It breaks with a short fracture and shows the thick

"Although the combination Taraxacum taraxacum (L.) Karst. should be
accepted by right of priority, the usage of the Pharmacopoeia is followed.

107



PLANTS FURNISHINC. ROOT DRUGS. 61

whitish harli marked witli t-lrcles of niiUi diuts aiul a thin woody coiitiT. which

IS yellow and porous. It is practically without odor and has a hitttn- taste.

Vullrction iniil ».se.s.— Late in summer an<l in fall the milky juice Iteoomes

thicker and the bitterness increases, and this is the time to collect dandelion

root. It should be carefully washed and thoroujihly dried. Dandelion roots lose

(onsiderably in drying:, weighing less than half as nuich as the fresh roots. The

dried root should not

be kept too long, as

drying dnninishes its

medicinal activity. It

is oihcial in the United

States I'harmacopfPia.

Dandelion i s used

as a tonic in diseases

of the liver and in

dyspepsia.

IiiilKirtKOiiiliiricex.—
Most of the dandelion

root found on the mar-

ket is collected in cen-

t r a 1 Euro))*'. There

has been an unusual'.y

large demand for dan-

delion root during the

season of VMM. an<l

a cc o r ding to the

weekly records con-

tained in the "Oil,

Paint, and Drug Re-

porter." the imi)orts

entered at the i)ort of New York from January 1, l'.»iT. to the i^\u\ of May

amounted to about 47.(i()0 pounds. The pri((> ranges from 4 to 10 cents a pound.

Fii;. 24.—Dandelion (Tnraxaciim officinale).

C^UEEN-OF-THE- MEADOW.

Eupatorium intriiu renin L.

Other common names.—Gravelroot. Indian gravelroot. joe-pye-weed. purple

boneset, tall boneset. kidneyroot. king-of-the-meadow. marsh-milkweed, mother-

wort, niggerweed. (luillwort. slunkweed. triuupetweed.

Habitat and ranye.—This common native perennial herb occurs in low grounds

and dry woods and meadows from Canada to Florida and Texas.

Description of plant.—The stout, erect, green or purple stem of this plan(

grows from o to 10 feet in height, and is usually smooth, simple or branched

at the top. The thin, veiny leaves are 4 to 12 inches 1 .ng. 1 to 3 inches wide,

ovate or ovate lance shaped, sharp pointed, toothed, and placed around the

stem in whorls of three to six. While the upper surface of the leaves is smooth,

there is usually a slight hairiness along the veins on the lower surface, other-

wise smooth. Toward the latter part of the sunuuer and in early fall queen-

of-the-meadow is in tlower. producing ." to 15 flowered pink or purplish heads,

all aggregated in large compound clusters, which present a rather showy

appearance. (PI. VII, fig. 2.) This plant belongs to the aster family (Aster-

acete).
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Another species which is collected with this and for similar purposes, and by

some regarded as only a variety, is the spotted boneset or spotted joe-pye-weed

{Eiiixitoriuni macuJainm L.). This is very similar to E. pi(ri)ureiniu but it does

not grow so tall, is rough-hairy, and has the stem spotted with iiurple. The

thicker leaves are coarsely toothed and in Avhorls of three to five, and the

tlower clusters are tiattened at the top rather than elongated as in E. purpnreum.

:t is found in moist soil from New York to Kentucky, westward to Kansas,

New Mexico, Minnesota, and as far up as British Columbia.

Description of root.—Queen-of-the-meadow root, as it occurs in commerce, is

blackish and woody, furnished with numerous long dark-brown tibers, which

are furrowed or wrinkled lengthwise and whitish within. It has a bitter,

aromatic, and astringent taste.

Collection, prices, aiid uses.—The root is collected in autumn and is used

for its astringent and diuretic properties. It was otticial in the United States

Fharmacopeeia from 1S2U to 1840. The price ranges from 2* to i cents a pound.

ELECAMPANE.

Iinilii liilciiiinii 1j.

Other coiiniioii iitnncs.—Inula, inul. horseheal. elf-dock, elfwort. borse-ekler,

scabwort, yellow starwort. velvet dock, wild sunflower.

Habitat (iiid nimje.—This perennial herb has been naturalized from Europe,

and is found along roadsides and in fields and damp i»astures from Nova Scotia

to North Carolina, westward to Missouri and Minnesota. It is native also in

Asia.

Description of plant.—When in flower elecampane resembles the sunflower on

a small scale. Like the sunflower, it is a member of the aster family ( Astera-

cete). It is a rough plant, growing from 3 to G feet in height, but producing

during the first year only root leaves, which attain considerable size. In the

following season the stout densely hairy stem develops, attaining a height of

from 3 to G feet.

The leaves are broadly oblong in form, toothed, the upper surface rough and

the under side denselj" soft-hairy. The basal or root leaves are borne on long

stems, and are from 10 to 20 inches long and 4 to 8 inches wide, while the upper

leaves are smaller and stemless or clasping.

About July to September the terminal flower heads are produced, either singly

or a few together. As already stated, these flower heads look very much like

small sunflowers, 2 to 4 inches broad, and consist of long, narrow, yellow rays,

3 toothed at the apex, and the disk also is yellow. (PI. VII, fig. 3.)

Description of root.—Elecampane has a. large, long, branching root, pale yel-

low on the outside and whitish and fleshy within. (PI. VII, fig. 3.) When

dry the outside turns a grayish brown or dark brown, and is generally finely

wrinkled lengthwise. As found in commerce, elecampane is usually in trans-

verse or lengthwise slices, light yellow or grayish and fleshy internally, dotted

with numerous shining resin cells, and with overlapping brown and wrinkled

bark. These slices become flexible in damp weather, and tough, but when they

are dry they break with a short fracture. The root has at first a strongly

aromatic odor, which has been described by some as resembling a violet odor,

but this diminishes in drying. The taste is aromatic, bitterish, and pungent.

Collection, prices, and uses.—The best time for collecting elecampane is in

the fall of the second year. If collected later than that the roots are apt to
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be stringy ami wixidy. Owing to the interlacing habit of the rootlets, uuu-U dirt

adheres to the root, but it should be well cleaned, cut into transverse or length-

wise sli<-es, and carefully dried in the shade. Collectors receive from ."i to 5 ,

cents a pound for this root.

Elecampane, wliich was ..llicial in tlie Initi'd Slates I'harmacopieia of ISUO.

is much used in affections of the respiratory organs, in digestive and liver

disorders, catarrhal disdiarges. and in .skin diseases.

ECHINACEA.

UniiiiKiiii iiiinnstifiiliii ( 1 )C. I Holler.

iSi/iii)ii!/iii-— lUliiiiiti(H <iii(ni'<til'(jli(t 1>C.

Oilier rtniniioii ikiiiics —Piile-jmrple coneHowcr. Sani|>son-r(M)t. niggerhead (in

Kansas).

Habitat ami nnnje.—Echinacea is found in scattered pali-hes in rich jirairie

soil or sandy soil from Alabama to 'i'exas and northwestward, being most

abundant in Kansas and Nebritska. Though not growing wild in the Eastern

States, it has succeeded well under cultivatinn in the testing gardens of the

Department of Agriculture at Washington. 1). C.

Description of plant.—This jiative herbaceous i)erennial. lielonging to tlu>

aster family (Asteracese), grows to a height of fn.m 2 to 'A feet. It sends up

a rather stout bristly-hairy stem, bearing thick rough-hairy loaves, which are

broadly lance shaped or linear lance shaped, entire, ."1 to S inches long, nar-

rowed at each end, and strongly three nerved. The lower leaves have slender

stems, but as they approach the top of the plant the stems become shorter and

some of the upper leavt>s are stemless.

The flower heads, appearing from July to October, are very pretty, and the

plant would do well as an ornamental in gardens. The flowers remain on the

plant for a long time, and the color varies from whitish rose to pale jiurple.

The heads consist of ray tlowers and disk flowers, the former constituting the

"petals" surrounding the disk, and the disk itself being composed of small,

tubular, greenish yellow^ flowers. When the flowers first appear the disk is

flattened or really concave, but as the flowering progresses it becomes conical

in shape. The brown fruiting heads are conical, chaffy, stiff, and wiry. (PI.

VII, fig. 4.)

Description of root.—Echinacea has a thick, blackish root (I'l. VII, fig. --i).

which in commerce occurs in cylindrical pieces of varying length and thickness.

The dried root Is grayish brown on the outside, the bark wrinkled length-

wise and sometimes spirally twisted. It breaks with a short, weak fracture,

showing yellow or greenish yellow wood wedges, which give the impression that

the wood is decayed.

The odor is scarcely perceptible, and the taste is mildly aromatic, afterwards

becoming acrid and ind\n;ing a flow of saliva.

Collection, prices, and uses.—The root of echinacea is collected in autumn

and brings from 20 to 30 cents a pound. It is said that echinacea varies greatly

in quality, due chiefly to the locality in which it grows. According to .J. U.

Lloyd, the best quality comes from the prairie lands of Nebraska, and that

from marshy places is inferior.

Echinacea is said to be an alterative, and to promote perspiration and induce

a flow of saliva. The Indians used the freshly scraped roots for the cure of

Knake bites.
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BURDOCK.

Arctium lappa L.

Synonym.—Lappa major Gaertn.

Pharmacopceial name.—Lappa.

Other common names.—Cockle-button, cuckold-dock, beggar's-buttons, hurr-

bur, stick-button, bardock. bardane. (Fig. 25.)

Habitat and range.—Burdock, one of our most common weeds, was introduced

from the Old World. It grows along roadsides, in fields, pastures, and waste

places, being very abundant in

the Eastern and Central States

and in some scattered localities

in the West.

Description of plant.—Farmers

are only too well acquainted

with this coarse, unsightly weed.

During the first year of its

growth this plant, which is a bi-

ennial belonging to the aster

family ( Asteracete ) , produces

only a rosette of large, thin leaves

from a long tapering root. In

the second year a round, fleshy,

and branched stem is produced,

the plant when full grown meas-

uring from 3 to 7 feet in height.

This stem is branched, grooved,

and hairy, bearing very large

leaves, the 1 o w e r ones often

measuring 18 inches in length.

The leaves are placed alternately

on the stem, (jn long, solid,

deeply furrowed leafstalks

;

they are thin in texture, smooth

on the upper surface, pale and

woolly underueatli : u s u a 1 1 y

heart shaped, but sometimes

I'oundish or oval, with even,

wavy, or toothed margins.

The flowers are not produced

until the second year, appearing from July until frost. Burdock flowers are inu-

ple. in small, clustered heads armed with hooked tips, and the spiny bui*s thus

formed are a great pest, attaching themselves to clothing and to the wool and

hair of animals. Burdock is a very prolific seed producer, one plant bearing as

many as 400.000 seeds.

Description of root.—Burdock has ii l.uge. fleshy taproot (fig. l'.'>). which,

when dry. becomes scaly and wrinkled lengthwise and has a blackish brown or-

grayish brown color on the outside, hard, breaking with a short, somewliat

fleshy fracture, and showing the yellowish wood with a whitish spongy- center.

Sometimes there is a small, white, silky tuft at the top of the root, which is

formed by the remains of the bases of the leafstalks. The odor of the root is

weak and unpleasant, the taste mucilaginous, sweetish, and somewhat bitter.
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Whilo tlio root is mot with iu coiumeivo in its ontin- state, it is luure fiv-

<HH'iitly in broken pieces or iu lengthwise slices, the edges of which are turned

inward. The roots of other species of Arctium are also employetl.

Colhctioii, prices, ami uses.—Burdock root is odicial, and the T'nited States

rharnuicoiHeia directs that it be collected from plants of the tirst year's growth,

either of Arctium lappa or of other species of Arctium. As burdock has a rather

large, fleshy root, it is difficult to dry and is apt to l)ecome moldy, and for this

reason it is better to slice the root lengthwise, which will facilitate the drying

process. The price ranges from o to lU cents a pound. The best root is said to

come from Belgium, where great care is exerci.sed in its collection and curing.

Burdock root is used as an alterative in blood and skin diseases. The seeds

and fresh leaves are also used medicinally to a limited extent.
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EXPLANATION OF PLATES.

Plate L Fig. 1.—Marginal-fruited shield-feru {Dryopterls marginalis), showing

upper surface of leaf, the lower surface with the " sori," or " fruit dots,""

arranged on the margins, and the erect, chaffy rootstock. Fig. "2.—Skunk-

cabbage (Spathyenia foctidu), showing dowering plant with thick rootstock

and whorl of crowded roots ; unfolded leaf and spathe laid open to show
rounded spadix ; also seedling, and transverse section of rootstock. Fig.

3. Sweet-flag {Acorns calaiims), showing s\A-ordlike leaves, flowering head

produced from the side of the stalk, and long, creeping rootstock. Fig. 4.

—

Bethroot {TriUium ercctum), showing leaves, various views of the flower,

and root. Arrangement of the different parts of the plant is in threes.

Plate IL Fig. 1.—Chamaelirium (Chamaellrium luteum), showing the male

plant. Note the arrangement of the long-stemmed leaves along the entire

stem and the graceful spike of feathery flowers, as compared with the

grasslike basal leaves and the erect flowering spikes of Aletris (fig. 2),

with which it Is often confused. The rootstock of Chamaelirium, with the

slightly curved upward end. is also shown. Fig. 2.—Aletris {Aletris fari-

iiosa).' Note the grasslike leaves at the base of the stem and the erect

spikes of urn-shaped flowers, as compared with the arrangement of the

leaves all along the stem and the drooping plumelike spikes of Chamaelir-

ium (fig. 1), with which Aletris is frequently confused. The rootstock of

Aletris, which is rough and scaly and almost completely hidden by the

fibrous roots, is. unfortunately, not well shown in the illustration. Fig. 3.

—

Wild yam {Dioscorea viUosa), showing part of the vine, with its drooping

clusters of flowers and 8-winged seed capsules: also the long, horizontal

rootstock. Fig. 4.—Blue flag (Iris versicolor), showing sword-shaped

leaves, the flowers, and part of the rootstock.

Plate III. Fig. 1.—Large yellow lady's-slipper {Cypripedium hirsittum), show-

ing plant with its broad, parallel-veined leaves, and curious, baglike flower,

and also rootstock with wavy roots. Fig. 2.—Canada suakeroot (Asariim

canadense). showing, to the right, the flowering plant, and to the left the

fruiting plant, together with the creeping rootstocks. Fig. 3.—Virginia

serpentaria (Aristolochia serpentariu), plant showing seed capsules and

rootstock. Fig. 4.—Soapwort (Saponaria officinalis), showing the upper

flowering portion and seed pods ; also the runners and roots.

Plate IV. Fig. 1.—Oregon grape {Berl)eris aquifoliinu). showing a branch with

the leatherv, holly-like leaves, and clusters of berries. Fig. 2.—Blue cohosh

{Cduiophi/ilion ilialictroides). showing upper portion of the plant, with

flowering head. Fig. 3.—Canada moouseed {Menispermum canadense),

showiug'^a portion of the vine in flower. Fig. 4.—Hydrangea {Hydrangea

arborescens), showing a flowering and fruiting branch.

Plate V. Fig. 1.—Indian-physic {Porteranthus trifoliatus), showing upper

flowering portion, and base of stem with root. Fig. 2.—Wild sarsaparilla

( iralia nudicaulis). showing flowering plant with rootstock. and to the left

a fruiting head. Fig. 3.—Ginseng {Panax qitinquefolium). showing, the

upper portion in flower, and the root. Fig- 4.—Water-eryngo {Eryngiuni

yiiccifolium). showing the long, grasslike leaves, stout-stemmed flowering

iieads, and rootstock.

Plate VI Fig. 1.—American angelica {Angelica atropiirpurea) ,
showing leaves,

fruiting head, and to the right a portion of the stem with broad, expanded

leafstalk Fig 2—Pinkroot {Spioelia marilandica). showing flowering top

and seed capsules. Fig. 3.—Pleurisy-root (Asclepias tiiherosa), showing

flowering top, pods with escaping hairy seeds, and root. Fig. 4.--Comfrey

{f^ymphytum officinale), showing the thick, rough leaves, the clusters ot

flowers, lower portion of plant with root, and sections of root.

Pl\te VII Fig 1.—Stoneroot (CoUinsonia canadensis), showing flowering top

and base of stem with root. Fig. 2.—Queen-of-the-meadow (Eiipatornim

pirrpureum). showing leaves and flowers. Fig. 3.—Elecampane Irnila

/(p/cHiHwO. showing leaves, flowers, and root. Fig. 4.—Echinacea {Braii-

nrria angustifolia). showing flowering plant.

107

68



B'j! 107, Bureau of Plant Industry, U. S. Dept of Agriculture. Plate

Fig. 1

.

-Marginal-fruited Shield-Fern
DRYOPTERIS MARGINALIS'.

Fig. 2.—Skunk-Cabbage Spathyema
FOETIDA*.

Fig. 3.—Sweet-Flag ' Acorus calamus). Fig. 4.—Bethroot 'Trillium erectum
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Bui. 107, Bureau of Plant Industry, U, S. Dept. of Agriculture. Plate III.

Fig. 1.— Large Yellow Lady's-Slipper
(Cypripedium hirsutumi.

Fig. 2.—Canada Snakeroot iAsarum
CANADENSEi.
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Bui. 107, Bureau of Plant Industry, U. S Dept of Agriculture. Plate V.

Fig. 1.— Indian-Physic ' Porteranthus
TRIFOLIATUSi.

Fig. 2.—Wild Sarsaparilla ' Aralia
nudicaulis>.

Fig. 3.—Ginseng i.Panax quinquefolium). Fig. 4.—Water-Eryngo iEryngium
yuccifolium).





Bui. 107, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VI

Fig. 1.—American Angelica 'Angelica
atropurpurea).

Fig. 2.—Pinkroot (Spigelia

marilandica).

Fig. 3.—Pleurisv-Root (Asclepias

tuberosa).

Fig. 4.—Comfrey (Symphytum
officinalei.





Bui. 107, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VII.

Fig. 1.—Stoneroot (Collinsonia
canadensis'.

Fig. 2.—Queen-of-the-Meadow
lEUPATORIUM PURPUREUMi.

Fig. 3.—Elecampane i Inula helenium). Fig. 4.—Echinacea iBrauneria
angustifoliai.
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root. See Aletris 10-20
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Aloe-root. See Aletris 19-20
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Bear's-paw root. .See Male-fern 11-12

Beaumont-root. .See Culver's-root 59-60

Beewort. .See Sweet-flag 16

Beggar's-buttons. .See Burdock .-- 04-65
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Berberis, B. aquifolium, B. nervosa, B. pinnata, and B. repens. Hee Ore-

gon grape .30-37

Bethroot, description 20-21

Birthroot. See Bethroot 2f)-21

wort. Hee Bethroot 20-21

Bitterroot. iiee Indian hemp, black 55-56

Blackroot. See Culver's-root 59-60

wort. See Comfrey 57-58

Blazingstar. See Chamaellrium and Aletris 17-18,19-20

Bloodroot, description 40^1
Blowball. See Dandelion___ 60-(j1

Blueberry-root. See Cohosh, blue 37-38

Bog-onion. Sec Turnip, wild 13-14

Boneset, purple, spotted, and tall. See Queen-of-the-meadow 61-62

Bouncing-bet. See Soapwort 31

Bowman's-root. See Indian-physic; Indian hemp, black; and Culver's-

root 42-43, 55-56, 59-60

Brake, knotty, and sweet. See Male-fern 11-12

Brauneria augustifolia. See Echinacea 63

Brinton-root. See Culver's-root 59-60

Broom, clover, indigo, and yellow. See Indigo, wild 43^44

Brown dragon. See Turnip, wild 13-14

Bruisewort. See Soapwort and Comfrey 31,57-58

Bugbane. See Hellebore. American, and Cohosh, black 18-19.35-36

wort. See Hellebore. American, and Cohosh, black 18-19,35-30

Bumblebee-root. See Bethroot 20-21

Burdock, description 64—65

Butter-dock. Sec Dock, yellow 27-29

Butterfly-weed. See Pleurisy-root 56-57

Button-snakeroot See Water-eryngo 50-51

Cabbage, meadow, and swamp. See Skunk-cabbage 15

skunk, description 15

Calamus. See Sweet-flag .
10

Sec also tinder Flag, blue.

Calomel, vegetable. Sec May-apple 39^0
Canada-root. See Pleurisy-root 56-57

Cancer-jalap. See Pokeweed 29-30

Cane, sweet. See Sweet-flag 10

Cankerroot. See Goldthread 34

wort. See Dandelion 00-01

Cat's-foot. See Snakeroot. Canada 25-20

Caulophyllum and C. thalictroides. See Cohosh, blue 37-38

Centaury, ground. Sec Colombo. American 53-54

Chamaellrium, description 17-18

luteum and C. obovale. See Chamaellrium. description __ 17-18

Sec also under Aletris.

Chandler's-grass. See Couch-grass ^
12-13

Chickentoe. See Crawley-root 24-25

Chimney-pink. See Soapwort 31

Chocolate-flower. See Crane's-bill 44-45

Choctaw-root. See Indian hemp, black 55-50

Cimicifuga and C. racemosa. See Cohosh, black 35-36
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Pago.

Cinnamon-sedge. See Sweet-flag 1<>

Citronella. See Stoneroot 58-59

Clover-broom. See Intiigo, wild 4.3—14

Coakum. See Pokeweed 29-30

Cockle-button. See Burdock 64-(;5

Cobo.sh, black, description 35-3fi

blue, description -'-» 87-.3S

Colicroot. Sec Aletris ; Yam, wild ; and Snakeroot. Canada. 19-20, 21-22, 25-2(i

Collard. See Skunk-cabbage 15

Collection of root drugs lO-ll

Collinsonia and C. canadensis. See Stoneroot 58-59

Colombo, American, description 53-54

Colt's-foot, false, and colt's-foot snakeroot. See Snakeroot, Canada 25-2(;

Comfrey, description 57-.58

Common names of i)lants, confusion 10

Coneflower, pale-puri)le. Sec Echinacea 03

Coonroot. See Bloodroot 40-41

Coptis and C. trifolia. See Goldthread — - 34

Corallorhiza and C. odontorhiza. See Crawley-root 24-25

Coralroot, late, small, and small-flowered. See Crawley-root 24-25

Corn, bear. See Hellebore, American 18-19

crow. See Aletris 19-20

snakeroot. See Water-eryngo 50-51

Cotton, wild. See Indian hemp, black 55-5f;

Couch-grass, description — 12-13

Crane's-bill, description 44-45

spotted, and wild. See Crane's-bill, description 44-45

Crawley. See Crawley-root 24-25

Crawley-root, description 24-25

Crow-corn. See Aletris 19-20

foot. See Crane's-bill 44-45

soap. See Soapwort 31

Cuckold-dock. See Burdock G4-G5

Culver's-physic. See Culver's-root .59-GO

root, description 59-60

Curcuma, Ohio. See Goldenseal 31-33

Cypripedium, C. hirsutum, C. parviflorum, and C. pubescens. See Lady's-

slipper 23-24

Daffydown-dilly. See Bethroot 20-21

Daisy, Irish. See Dandelion 1 '- GO-61

Dandelion, description 60-61

Dealers in root drugs, communication necessary 11

samples to be sent 11

Descriptions of plants furnishing root drugs 11-65

root drugs 11-65

scope of — 11

Devil's-apple. See May-apple 39-40

bit. See Chamaelirium and Aletris 17-18,19-20

bite. See Hellebore, American 18-19

bones. See Yam, wild 21-22

ear. See Turnip, wild 13-14

grass. See Couch-grass 12-13
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Dioscoi'ea, D. villosa, and D. villosa var. glabra. .9ee Yam, wild 21-22

Dishcloth. /S'ce Bethroot . 20-21

Dock, bitter, blunt-leaved, broad-leaved, butter, common, curled, narrow^,

and sour. See Dock, yellow 27-29

cuckold. See Burdock 64-65

elf, and velvet. See Elecampane 62-63

yellow, description 27-29

Dogbane, riverbank, and velvet. See Indian hemp, black 55-56

grass. See Couch-grass 12-13

Doon-head-clock. See Dandelion 60-61

Dovefoot. See Crane's-bill 44-45

Dracontium and D. foetidum. See Skunk-cabbage 15

Dragon, brown, and dragon-turnip. See Turnip, wild 13-14

Dx-agon's-claw. ;S'ee Crawley-root 24-25

Dropwort, western. See Indian-physic 42—43

Dryopteris fllix-mas and D. marginalis. See Male-fern 11-12

Duckretter. See Hellebore, American 18-19

Duck's-foot. See May-apple . 30-40

Durfa-grass. See Couch-grass 12-13

Durfee-grass. See Couch-grass 12-13

Dutch-grass. See Couch-grass 12-13

Earth-gall. See Hellebore, American 18-19

Echinacea angustifolia. See Echinacea, description 63

description 63

Elder, horse. See Elecampane 62-63

Elecampane, description 62-63

Elf-dock. See Elecampane 62-63

wort. See Elecampane 62-63

Eryngium, E. aquaticum, and E. yuccifolium. -See Water-eryngo 50-51

Eryngo. »S'ee Water-eryngo 50-51

Eryngo, water, description 50-51

Eupatorium maculatum and E. purpureum. See Queen-of-the-meadow.

Explanation of plates 68

term " root drugs " 9

Eye-balm. See Goldenseal 31-33

root. See Goldenseal ^ 31-33

Fern, basket, evergreen wood, male shield, and marginal-fruited shield.

See Male-fern 11-12

male, description 11-12

Feverroot. .S'ee Crawley-root :
24-25

Fin's-grass. See Couch-grass 12-13

Five-fingers. See Ginseng 49-50

Flag, blue, description 22-23

See also under Sweet-flag.

lily, and water. -S'ce Flag, blue 22-23

myrtle. See Sweet-flag 1 16

poison. See Flag, blue 22-23

*S'ee fl/.«o iiiuler Sweet-flag.

rattlesnake. See Water-eryngo 50-51

sweet, description 16

See aim under Flag, blue.
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I'ajio.

Flax, mountain. f>ce Snakeroot, Seneca .

4.")-47

Fleur-de-lis, Auieiicau. Sec Flag, blue l - '2'2-'2:',

Flower-tle-hue. American. .Sec Fla;;, blue '22-2:\

Fluctuation in prices of drugs — 11

Fortune-teller, .s'rr Dandelion (jCMU

Frasera, F. carolinensis, and F. waltpri. .sVr Colombo, American r».vr)4

Fuller's-herb. .S'cc Soapwort -'U

Garget. See Pokeweed 2S)-30

Gelsemium and G. sempervirens. Sec .Tasminc. yellow _ r)l-.12

Gentian, yellow. See Colombo, American 53-54

Geranium and G. maculatum. spotted, and wild. See Crane's-bill 44—i.">

Gillenia, G. stipulacea, and G. trifoliata. Sec Indian-pliysic__ 42^.S

Gilliflower, mock. Sec Soapwort 31

CJiiiger, Indian, and wild. Sec Snakeroot. Canada 25-20

Ginseng, American. *SV(' Ginseng, description _— • 49-.50

blue, and yellow. See Cohosh, blue 37-38

description • 49-50

(Joldenseal, description 31-33

(ioldthread, descrii»tion 34

Gowan, horse, and yellow. See Dandelion OO-Gl

Grape, Oregon, description _- 3()-.".7

Rocky Mountain. Sec Oregon grape 3G-.37

Grass, Chandler's, creeping wheat, devil's, dog, durfa, Durfee, Dutch,

Fin's, quack, quake, (|uick, quitch, scutch, twitch, wheat, and

witch. See Couch-grass 12-13

couch, description 12-13

myrtle, and sweet. See Sweet-tlag K!

Gravelroot and Indian gravelroot. See Queen-of-the-nieadow (i\-(V2

Ground-centaury. Sec Colombo, American 5.3-.54

lemon. See May-apple 39—40

raspbeiTy. See Goldenseal 31-3:5

squirrel pea. See Twinleaf 38-39

Gum-plant. -See Comfrey 57-.')S

Hardock. See Burdock 64-()5

Healing-herb. See Comfrey 57-58

Heart-snakei-oot. See Snakeroot, Canada 2.5-2(5

Hedge-pink. See Soapwort 31

Hellebore, American, description 18-19

big, false, green, swamp, and white. See Hellebore, American- 18-19

fetid. See Skunk-cabbage 15

Helmetpod. See Twinleaf 38-39

Helonias, description 17-18

dioica. See Chamaelirium or Helonias, description 17-18

Hemp, American, and Canadian. See Indian hemp, black 55-50

black Indian, description .55-50

Hog-apple. See May-apple 39-40

Holly, mountain. .See Oi-egon grape.: 30-37

Horse-balm and horseweed. .See Stoneroot .58-.59

elder and horseheal. .See Elecampane 02-03

gowan. »See Dandelion 00-01

Horsefly-weed. .See Indigo, wild 4.3-44
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Hurr-bur. See Burdock G4-65

Huskwort. -S'ee Aletris 19-20

Hydrangea arboresceus and wild hydrangea. 8ee Hydrangea, description. 41—42

description 41-42

Hydrastis and H. canadensis. .S'ee Goldenseal 31-33

Indian apple. See May-apple 39-40

balm and Indian shamrock. See Bethroot : 20-21

dye, Indian turmeric, and Indian-paint, yellow. See Goldenseal 31-33

ginger. See Snakeroot, Canada 25-26

gravelroot. See Queen-of-the-meadow 61-G2

hemp, black, description 55-50

hippo. See Indian-physic 42-43

lettuce. See Colombo, American 53-54

paint, red. See Bloodroot . 40-41

. physic, deslbription 42—43

See also Indian hemp, black.

pink. See Pinkroot 52-53

poke. <Sce Hellebore, American 18-19

posy. See Pleurisy-root 56-57

root. See Sarsaparilla, wild 48-49

shoe, yellow. See Lady's-slipper 23-24

turnip. See Turnip, wild ± 13-14

Indigo, American, white wild, and yellow ; indigo-broom and indigo-weed.

See Indigo, wild 43-44

wild, description 4.3^4

Inkl)erry and red inkberry. See Pokeweed 29-30

Introduction to bulletin 9-10

Inul. See Elecampane 62-63

Inula and I. helenium. See Elecampane - 62-63

Ipecac, American, and false. See Indian-physic 42-43

Iris and I. versicolor. See Flag, blue 22-23

Itchweed. See Hellebore, American 18-19

Jack-in-the-pulpit. See Turnip, wild 13-14

Jalap, cancer. See Pokeweed 29-30

Jasmine, Carolina. See Jasmine, yellow 51-52

yellow, description 51-52

Jaundice-root. See Goldenseal 31-33

Jeffersonia and J. diphylla. Sec Twinleaf 38-39

Jessamine, Carolina. See Jasmine, yellow 51-52

yellow, description 51-52

Joe-pye-weed and spotted joe-pye-weed. See Queen-of-the-meadow 61-62

Kidneyroot. See Queen-of-the-meadow 61-62

King-of-the-meadow. See Queen-of-the-meadow 61-62

Knitback. See Comfrey 57-58

Knobgrass. See Stoneroot 58-59

root. See Stoneroot i 58-59

weed. See Stoneroot 58-59

Knotroot. See Stoneroot 58-59
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Lady-by-the-pite. Srr Soapwort •<!

Lady's-slii)i)er. ilescriptioti 2:i-24

large yellow, small yellow, .nul yellow. Sfr L.i(ly"s-sli])iit'r.

descrii)tion !i;{-24

Lai>|)a and L. major. Sec Burdock CA-iiT)

Latherwort. See Soapwort 31

Lemon, ground, and wild. See May-apple 39-40

I.optandra and I., virjiinica. See Culver's-root --. 59-(j0

Lettuce, Indian. Sec Colombo, American 53-54

Licorice, wild. See Sarsai)arilla, wild 48-40

Life-of-man. See Sarsaparilla. wild 48-10

Lily, flag, liver, and snake. See Flag, blue 22-23

wood. See lietliroot 20-21

Liver-lily. See Flag, blue 22-23

London-pride. See Soapwort 31

Lords-and-ladies. Sec Turnip, wild 13-14

Mabonia, trailing. See Oregon grape 3<j-37

Male-fern, description . 11-12

nervine. See Lady's slipper ~- 23-24

sbield-fern. See Male-fern
,

11-12

Mandrake, American, and wild. See May-apple 39-40

Maple, vine. See Moonseed, Canada 40

Marsh-milkweed. See Queen-of-tbe-nieadow Gl-62

turnip. See Turnip, wild 1 13-14

Masterwort. Sec Angelica, American 51

May-apple, description 39-40

Meadow-cabbage. See Skunk-cabbage 15

pride. See Colonil)o. American 53-54

turnip. See Turnip, wild 13-14

Medicinal uses of root drugs 9

Menispermum and M. canadense. See Moonseed, Canada 40

Methods of cleaning and drying root drugs 10

Milkweed, common, orange, swamp, and yellow. See Pleurisy-root 56-57

marsh. See Queen-of-the-meadow 61-62

Sec also Indian hemp, black.

Moccasin-flower, yellow. See Lady's-slipper 23-24

Mock-gilliflowei-. Sec Soapwort 31

Monkey-flower. See Lady's-slipper 23-24

Moonseed, Canada, description ' 40

Motherwort. See Queen-of-the-meadow 61-62

Mountain-flax. Sec Snakeroot, Seneca 45^7
holly. See Oregon grape 36-37

Mouthroot. See Goldthread 34

Myrtle-flag, myrtle-grass, and myrtle-sedge. See Sweet-Sag 1«>

sweet. See Sw^eet-flag 16

Names of plants, confusion ' 10

Nerve-root. See Lady's-slipper 23-24

Nervine, male. See Lady's-slipper 23-24

Nettle-potato. See Stillingia 47-48
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Niggerhead. See Ecbinacea (y.i

weed. See Queen-of-the-meadow (51-02

Nightshade, American. See Pokeweed : 29-30

Noah's-ai-k, yellow. See Lady's-slipper 23-24

Nosebleed. See Betbroot 20-21

Old-maid's-nigbtcap. See Crane's-bill 44-45

pink. See Soapwort 31

man's-root. See Sarsaparilla, wild 4H-Ai)

One-o'clock. See Dandelion GO-(;i

Onion, bog. See Turnip, wild 13-14

Orange-blossom. See Betbroot 20-21

root. See Goldenseal and Pleurisy-root 31,50-57

Oregon grape, description 36-37

Ox-balm. See Stoneroot 58-5!)

Panax quinquefolium. See Ginseng 49-50

Pappoose-root. See Cohosh, blue 37-3S

Parilla, yellow. See Moonseed, Canada 40

I'auson. See Bloodroot 40—41

Pea, ground-squirrel. See Twinleaf 38-39

Pelican-flower. See Serpentaria 2t>-27

Pepper-turnip and wild pepper. Sec Turnip, wild L 13-14

Petty-moiTel. See Sarsaparilla, wild 48-49

Phlox, Carolina, and P. ovata. See under Pinkroot 52-53

woods. See Soapwort 31

Physic-root. See Culver's-root 59-00

Phytolacca, P. americana, and P. decandi'a.. See Pokeweed 29-30

Pigeon-berry. See Pokeweed 29-30

Pink, Boston, chimney, hedge, and old-maid's. See Soapwort 31

Carolina, Indian, and Maryland. See Pinkroot, description 52-53

Pinkroot, Carolina, and East Tennessee. See Pinkroot, description 52-53

description ^ 52-53

Plant names, confusion 10

Plants furnishing I'oot drugs 11-(J5

descriptions 11-05

Plates, explanation 08

Pleurisy-root, description .. 50-57

Pocan. See Pokeweed . 29-30

Pockweed. See Skunk-cabbage 15

Podophyllum and P. peltatum. See May-apple_ 39-40

Poison-flag. See Flag, blue 22-23

See alxo inider Sweet-flag.

Poke and Virginian poke. See Pokeweed 29-30

Indian. See Hellebore, American 18-19

stinking. See Skunk-cabbage 15

Pokeweed, description 29-30

Polecat-weed. See Skunk-cabbage 15

Polygala senega and P. senega var. latifolia. See Snakeroot, Seneca 45-47

Porteranthus stipulatus and 1*. trifoliatus. See Indian-physic 42-43

Potato, nettle. See Stillingia 47^8
Preparation of root drugs for market 10-11
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I'use.

I'rk-es, api)ni.\iiii;ito ranf!;e 11

conditions affectinf? 11

fluctnations . 11

paid to collectors 11

l*ri('st"s-iiintl(\ .Sfrr Turnip, wild l.'{-14

I'uccoon, red. wliite. and puci-oon -root. See Rloodroot -JO-il

yellow. Sec (JoldiMiseal ^{l-3o

I'yrauiid-tiower and pyramid-plant. .SVr roloniho. American 5M-54

Quack-srass. f^cc Couch-grass 112-13

Quake-iirass. Sec Couch-irrass 12-13

l.»ucen-ot-tlie-meadow, description 01-(j2

(Jneen's-delijilit and (pieen's-root. Sec Stillingia 47^8
Quick-grass. Hcc Couch-grass 12-13

(Juillwort. Sec Queen-of-t lie-meadow (51-02

Quitch-grass. aS'cc Couch-grass 12-13

Kahhit's-root. Sec Sarsaparilla. wild 48-49

Kaccoon-herry. See May-apple ^ 31)—10

Kasi)I)crry, ground. Sec (iolden.seal 31-33

Kattlebush. See Indigo, wild 43—44

Kattleroot. See Cohosh, black 35-3G

Kattle-snakeroot. rattletop. and rattleweed. Srr Cohosh, hlack 3r)-3G

llattlesnake-tlag. rattlesnake-master, and rattlesnake-weed. Sec Water
eryngo , 50-51

root. /See Suakeroot, Seneca 45-47

Ited-henjauun. .SVe Bethroot 20-21

berry, .sve Ginseng 40-50

root. .S'ee Bloodroot 40-41

weed. See Pokeweed 20-30

Rheumatism-root. See Yam, wild, and Twinleaf 21-22,38-30

weed. See Indian hemp, black 55-56

llichleaf. See Stoneroot 58-59

Kichweed. .S'ee Cohosh, black, and Stoneroot 35-36,58-59

liiverbank-dogbane. See Indian hemp, black 55-56

Kocky Mountain grape. ,S'ec Oregon grape 36-37

Root drugs, cleaning 10

collection 10-11

dealers, conununlcation necessary 11

samples to be sent 10-11

descriptions 11-65

drying, method 10

time required 10

explanation of term 9

medicinal uses 9

methods of cleaning and drying ' 10

number described 9

official and nonofficial 9

packing for shipment 10

plants furnishing 11-65

preparation for market 10-11
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Root drugs, samples for dealers 10, 11

time for collecting 10

required for drying 10

Ruellia ciliosa. See under Pinkroot 52-53

Rumex, R. crispus, and R. obtusifolius. See Dock, yellow 27-29

Rush, sweet. See Sweet-flag 16

Sampson-root. See Echinacea 63

Sang. See Ginseng 49-50

Sangree-root. See Serpentaria 26-27

Sangrel. See Serpentaria 26-27

Sanguinaria and S. canadensis. See Bloodroot _• 40-41

Saponaria and S. officinalis. See Soapwort 31

Saponary. See Soapwort 31

Sarsaparilla, American, false, and Virginian. See Sarsaparilla, wild 48-49

Texas, and yellow. See Moonseed, Canada — 40

wild, description 48-49

Scabwort. See Elecampane 62-63

Scoke. See Pokeweed 29-30

Scourwort. See Soapwort 31

Scutcb-grass. See Couch-grass 12-13

Sedge, cinnamon, myrtle, and sweet. See Sweet-flag 16

Segg, sweet. See Sweet-flag 16

Seneca-root. See Snakeroot, Seneca 45-47

Senega. See Snakeroot, Seneca 45^7
Serpentaria, description 26-27

Texas and Virginia. See Serpentaria 26-27

Serpentary. See Serpentaria ' 26-27

Seven-barks. Sec Hydrangea 41-42

Sbameface. See Crane's-bill 44-45

Shamrock, Indian. See Bethroot 20-21

Sheepweed. See Soapwort 31

Shield-fern, male, and marginal-fruited. See Male-fern 11-12

Shoofly. See Indigo, wild 43-44

ShotI)Ush. See Sarsaparilla, wild 48-49

Silverleaf. See Stillingia 47^8
Skunk-cabbage, description 15

weed. See Skunk-cabbage 15

Slippery-root. See Comfrey 57-58

Slunkweed. See Queen-of-the-meadow 61-62

Snagrel. See Serpentaria 26-27

Snakebite. See Bloodroot 40-41

lily. -S'ee Flag, blue 22-23

root, black. See Snakeroot, Canada, and Cohosh, black 25-26, 35-36

button, and corn. See Water-eryngo 50-51

Canada, description 25-26

colt's foot, heart, southern, and Vermont. See Snakeroot,

Canada 25-26

rattle. See Cohosh, black 35-36

Red River, Texas, and Virginia. See Serpentaria 26-27

Seneca, description 45^7
Senega. See Snakeroot, Seneca 45-47
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Snakeweed. .S'cc Serpentaria 2(5-27

weed, black. See Snakeroot, Canada ^ 25-2<)

Soaprtiot. Sec Soapwort. (U^sc-ription 31

wort, common. Sec Soapwort, description 31

description 31

Spathyema foetida. See Skunk-cabbage 15

Sitoedwell, tall. Sec Cnlvor's-root _"- 59-&)

!?pic('iierr.v. Sec Sarsapariila, wild 48—i9

Spigelia and S. marilandica. See PInkroot 52-53

Spignet. See Sarsapariila, wild - 48-49

Spikenard. American. California, and small. Sec Sarsapariila, wild 48-40

Squawtlower. Sec Betliroot 20-21

root. See Bethroot ; Cohosh, black ; and Cohosh, blue. 20-21,35-36,37-38

Starbloom. -See Pinkroot 52-53

grass. See Aletris 10-20

wort. Sec Chamaelirium and Aletris 17-18,10-20

wort, drooping. Sec Chamaelirium 17-18

mealy. Sec Aletris . 10-20

yellow. See Elecampane (i2-t»3

Starchwort. See Turnip, wild 13-14

Stick-button. See Burdock (54-65

Stillingia. description :
47-48

sylvatica. See Stillingia, description 47-48

Stoneroot, description 58-50

Stork's-bill. See Crane's-bill 44-45

Sunflower, wild. See Elecampane 62-6."

Swallowwort, orange. See Pleurisy-root 5(J-57

Swamp-cabbage. See Skunk-cal)bage 15

hellebore. See Hellebore. American 18-10

milkweed. See Pleurisy-root 5(>-57

turnip. jSfpc Turnip, wild 13-14

Sweet-betty, and sweet-william, wild. See Soapwort 31

cane, sweet grass, sweet myrtle, sweetroot, sweet rush, sweet sedge,

and sweet segg. See Sweet-flag 16

flag, description 16

See also under Flag, blue.

slumber. See Bloodroot 40-41

Symphytum and S. officinale. Sec Comfrey 57-58

Symplocarpus foetidus. See Skunk-cabbage 15

Taraxacum, T. dens-leonis, T. officinale, and T. taraxacum. See Dande--

lion 60-61

Tetterwort. See Bloodroot 40-41

Tickleweed. See Hellebore. American 18-10

Trillium and T. erectum, ill-scented, purple, and red. See Bethroot 20-21

Trlticum and T. repens. See Couch-grass - 12-13

True-love. See Bethroot 20-21

Trumpet-flower, evening. See Jasmine, yellow 51-52

weed. See Queen-of-the-meadow 61-62

Tuberroot. See Pleurisy-root 5(3-57

Turkey-claw. See Crawley-root 24-25

Turmeric. See Bloodroot 40-41
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Tellow-eye. See Goldenseal 31-33

root. See Goldenseal, Goldthread, and Twinleaf 31-33, 34, 38-39

Yellows. See Lady's-slipper 23-24.

107

o



["Continued from page 2 of cover.]

No. 49. Culture of the Ccutnil Amorifan UuI>Ikm- Tree. . VMY.l. I'rke, 25 cents.

.".0. Wild Uiee: Its Ises and rropajUMtiuii. I'.Xi.".. I'rirc. 10 eouts.

51. Mlsrollaneous Papeis. llHt5. rrit-e, 5 cents.

."2. Witlier-Tip :'nd Other Disea-cs of Citrus Trees and Fruits Cliused by

Colletotricluun (Jla'osjiorioides. 10(14. Price, 15 cents.

53. The Date I'alni. ltJC4. Trice. 20 cents.

54. Persian Gulf Dates. 1903. Price. 10 cents.

55. The Dry Hot of I»otatoes. 1904. Price, 10 cents.

50. Nomenclature of the Apple. 1905. I'rice, 30 cents.

57. Methods T'sed for Controlling Sand Dunes. 1901. Price. 10 <-ents.

.^)8. The Vitality and Germination of Seeds. 1!X)4. Price, 10 cents.

59. Pasture, Meadow, and Forage CroiJ^i in Nebraska. 1904. Price, 10

cents.

00. A Soft Rot of the Calla Lily. 1904. Price, 10 cents.

01. The Avocado in Florida. 1904. Price, 5 cents.

02. Notes on Egyptian Agi-iculture. 1904. Price, 10 cents.

0.3. Investigations cf Rusts. 19(t4. Price, 10 cents.

(54. A Method of Destroying or I'reventing the Growth of Alg:ie and Certain

Pathogenic Bacteria in Water Supi)lies. 1!X)4. Price, 5 cents.

05. Reclamation of Cape Cod Sand Dmies. 1904. Price. 10 cents.

()6. Seeds and Plants Imiiorted. Inventory No. 10. 1905. Price, 20 cents.

()7. Range Investigations in Arizona. 1904. Price, 15 cents.

68. North American Species of Agrostis. 1905. Price, 10 cents.

(59. American Varieties of Lettuce. 1904. Price, 15 cents.

TO. The Connnercial Status of Durum Wheat. l;X)4. Price, 10 cents.

71. Soil Inoculation for Legumes. 1905. I'rice, 15 cents.

72. iliscellaneous I'apers. 1905. I'rice, 5 cents.

73. The Development of Single-Germ Beet Seed. 1905. Price. 10 cents.

74. Prickly Pear and Other Cacti as Food for Stock. 1905. Price. 5 cents.

75. Range INIauagement in the State of Washington. 1.005. Price. 5 cents.

76. Copper as an Algicide and Disinfectant in Water Supplies. 1905.

I'rice. 5 cents.

77. The Avocado, a Salad Fruit from the Ti;opics. 1905. Price. 5 cents.

78. Improving the Quality of Wheat. 1905. Price. 10 cents.

79. The Variability of Wheat Varieties in Resistance to Toxic Salts. 1905.

Price. 5 cents.

80. Agricultural Explorations in Algeria. 1905. Price, 5 cents.

81. Evolution of Cellular Structures. 1905. Price, 5 cents.

82. Grass Lands of the South Alaska Coast. 1905. Price. 10 cents.

83. The Vitality of Buried Seeds. 1905. Price. 5 cents.

84. The Seeds of the Bluegrasses. 1905. I'rice, 5 cents.

85. The I'rinciples of Mushroom Growing. 1905. Price, 5 cents.

86. Agriculture without Irrigation in the Sahara Desert. 1905. Price, 5

cents.

87. Disease Resistance of Potatoes. 1905. Price, 5 cents.

88. Weevil-Resisting Adaptations of the Cotton Plant. 1900. Price, 10

cents.

89. Wild Medicinal Plants of the United States. 1906. Price, 5 cents.

90. Miscellaneous Papers. 1906. I'rice, 5 cents.

91. Varieties of Tobacco Seed Distributed, etc. 1906. Price. 5 cents.

92. Date Varieties and Date Culture in Tunis. 1906. Price. 25 cents.

93. The Control of Apple Bitter-Rot. 1906. Price. 10 cents.

94. Farm Practice with Forage Crops in Western Oregon, etc. 1906.

Price, 10 cents.

9.5. A New Type of Red Clover. 1906. Price, 10 cents.

96. Tobacco Breeding. 1907. Price, 15 cents.

97. Seeds and Plants Imported. Inventory No. 11. 1907. Price, 30 cents.

98. Sov Bean Varieties. 1907. Price. 15 cents.

99. A Quick Method for the Determination of Moisture in Grain. 1907.

Price, 5 cents.

100. Miscellaneous Papers. 1907. Price. 25 cents.

101. Contents of and Index to Bulletins Nos. 1 to 100. [In press.

J

102. :Miscellaneous Papers. 1907. I'rice, 15 cents.

i03. Dry Farming in the Great Basin. 1907. Price, 10 cents.

104. The Use of Feldsitathic Rocks as Fertilizers. 1907. Price. 5 cents.

105. The Relation of the Composition of the Leaf to the Burning Qualities

of Tobacco. 1907. Price, 10 cents.

106. Seeds and Plants Imported. Inventory No. 12. [In press.]

107





U. S. DEPARTMENT OF AGRICULTURE.
BUREAU OF PLANT INDUSTRY- BULLETIN NO. 108.

B. T. GALLOWAY, Chief o/ liurean.

THE COLD STORAGE OF SMAEL FRUITS.

BY

S. H. FULTON,

Formerly Assistant Pomologist, Field

Investigations in Pomoi.,ogy.

Issued September 9, 1907.

WASHINGTON:
GOVERNMENT PRINTING OFFICE.

1 1) ( ) 7

.



BULLETINS OF THE BUREAU OF PLANT INDUSTRY.

The scientilic and 1-ccluiical publications of the Bureau of Plant Industry, which was

organized July 1, 1901, are issued in a single scries of bulletins, a list of which follows.

Attention is directed to the fact that the publications in this series are not for general dis-

tribution. The Superintendent of Documents, Government Printing Office, Washington,

D. C, is authorized by law to sell them at cost, and to him all applications for these bulletins

should be made, accompanied by a postal money order for the required amount or by cash.

No. 1. Relation of Lime and Magnesia to Plant Growth. 1901. Price, 10 cents.

2. Spermatogenesis and Fecundation of Zamia. 1901. Price, 20 cents.

3. Macaroni Wheats. 1901. Price, 20 cents.

4 Range Improvement in Ai'izona. 1902. Price, 10 cents.

5. Seeds and Plants Imported. Inventory No. 9. 1902. [Out of print.]

6. A List of American Varieties of Peppers. 1902. Price, 10 cents.

7. The Algerian Durum Wheats. 1902. Price, 1.5 cents.

8. A Collection of Fungi Prepared for Distribution. 1902. Price, 10 cents.

9. The North American Species of Spartina. 1902. Price, 10 cents.

10. Records of Seed Distribution, etc. 1902. Price, 10 cents.

11. Johnson Grass. 1902. Price, 10 cents.

12. Stock Ranges of Northwestern California. 1902. Price, 15 cents.

13. Range Improvement in Central Texas. 1902. Price, 10 cents.

14. Decay of Timber and Methods of Preventing It. 1902. Price, .55 cents.

15. Forage Conditions on the Border of the Great Basin. 1902. Price, 15 cents.

16. Germination of tlie Spores of Agaricus Campestris, etc. 1902. [Out of print.]

17. Some Diseases of the Cowpea. 1902. Price, 10 cents.

18. Observations on the Mosaic Disease of Tobacco. 1902. Price, 15 cents.

19. Kentucky Bluegrass Seed. 1902. Price, 10 cents.

20. Manufacture of Semolina and Macaroni. 1902. Price, 15 cents.

21. List of American Varieties of Vegetables. 1903. [Out of print.]

22. Injurious Effects of Premature Pollination. 1902. Price, 10 cents.

23. Berseem. 1902. [Out of print.]

24. Unfermented Grape Must. 1902.- Price, 10 cents.

25. Miscellaneous Papers. 1903. Price, 15 cents.

2G. Spanish Almonds. 1902. [Out of print.]

27. Letters on Asriculturc in the West Indies, Spain, etc. 1902. Price, 15 cents.

28. The Mango in Porto R-ico. 1903. [Out of print.]

29. The Effect of Black-Rot on Turnips. 1903.. Price, 15 cents.

30. Budding the Pecan. 1902. Price, 10 cents.

31. Cultivated Forage Crops of the Northwestern States. 1902. Price, 10 cents.

32. A Disease of the White Ash.- 1903. Price, 10 ceuts.

33. North American Species of Leptochloa. 1903. Price, 15 cents.

34. Silkworm Food Plants. 1903. Price, 15 cents..

35. Recent Foreign E.xplorations. 1903. Price, 15 cents.

36. Tlie "Bluing" of the Western Yellow Pine, etc. 1903. Price, 30 cents.

37. Formation of the Spores of the Sporangia of Rhizopus Nigricans and of Phyco-

myces Nitens. 1903. Price, 15 cents.

38. Forage Conditions in Eastern Washington, etc. 1903. Price, 15 cents.

39. The Propagation of the Easter Lily from Seed. 1903. Price, 10 cenls.

40. Cold Storage, with Reference to the Pear and Peach. 1903. Price, 15 cents.

41. The Commercial Grading of Corn. 1S03. Price, 10 cents.

42. Three New Plant Introductions from Japan. 1903. Price, 10 cents.

43. Japanese Bamboos. 1903. Price, 10 cents.

44. The Bitter-Rot of Apples. 1903. Price, 15 cents.

45. Physiological Ro'.e of Mineral Nutrients in Plants. 1903. Price, 5 cents.

46. Propagation of Tropical Fruit Trees, etc. 1903. Price, 10 cents.

47. The D'escription of Wheat Varieties. 1903. Price, 10 cents.

48. The Apple in Cold Siorage. 1903. Price, 15 cents.

49. Culture of the Central American Rubber Tree. 1903. Price, 25 cents.

50. Wild Rice: Its Uses and Propagation. 1903. Price, 10 cents.

51. Miscellaneous Papers. 1905. Price, 5 cents.
. , , <-. n

52. Wither-Tip and Other Diseases of Citrus Trees and Fruits Caused by Coileto-

trichum Glocosporioides. 1904. Price, 15 cents.

53. The Date Palm. 1904. Price, 20 cents.

54. Persian Gulf Dates. 1903. Price, 10 cents.

55. The Dry-Rot of Potatoes. 1904. Price, 10 cents.

[Continued on page 3 of cover.]

lOS









Bui. 108, Bureau of Plant Industry, U. S. Dept. of Agriculture. PLATE I

^

,:W

^

^^:^'

•""I^r

9.^'^oa.-d^-?>T^o-r-C

Strawberries from Colo Storage
A. HOEN 4 CO.. LITH.



U. S. DEPARTMENT OF AGRICULTURE.
BUREAU OF PLANT INDUSTRY— BULLETIN NO. 108.

B. T. GALLOWAY, Chief »/ nunau.

THE COLD STORAGE OF SMALL FRUITS.

BY

LIBRARY
NEW YORK

S. H. FULTON.

Formerly Assistant Pomolocjist, Field

Investigations in Pomology.

Issued Septembeb 9, 1907.

WASHINGTON:
government printing office.

1907.



BUREAU or PLANT INDUSTRY.

Patholof/istand Physiologist, and Chi(]f of Bureau, Beverly T. Galloway.

Pathologist and Physiologist, and Assistant Chief of Bureau, Albert F. Woods.

Laboratory of Plant Pathology, Erwin F. Smith, Pathologist in Charge.

Investigations of Diseases of Fruits, Merton B. Waite, Pathologist in Charge.

Plant Life History Investigations, Walter T. Swingle, Physiologist in Charge.

Cotton and Tobacco Breeding Investigations, Archibald D. Shamel, Physiologist in Charge.

Corn Investigations, Charles P. Hartley, Physiologist in Charge.

Alkali and Drought Resistant Plant Breeding Investigations, Thomas H. Kearney, Physiologist in Charge.

Soil Bacteriology and Water Purification Investigations, Karl F. Kellerman, Physiologist in Charge.

Bionomic Investigations of Tropical and Subtropical Plants, Orator F. Cook, Bionomist in Charge.

Drug and Poisonous Plant Investigations and Tea Culture Investigations, Rodney H. True, Physiologist

in Charge.

Physical Laboratory, Lyman J. Briggs, Physicist in Charge.

Crop Technology Investigations, Nathan A. Cobb, Expert in Charge.

Taxonomic Investigations, Frederick V. Coville, Botanist in Charge.

Farm Maningement Investigations, William J. Spillman, Agriculturist in Charge.

Grain Investigations, Mark A. Carleton, Cerealist in Charge.

Arlington Experimental Farm, Lee C. Corbett, Horticulturist in Charge.

Sugar-Beet Investigations, Charles O. Townsend, Pathologist in Charge.

Western Agricultural Extension Investigations, Carl S. Scofield, Agricnlt\irist in Charge.

Dry Land Agriculture Investigations, E. Channing Chilcott, Agriculturist in Charge.

Pomological Collections, Gustavus B. Brackett, Pomologistin Charge.

Field Investigations in Pomology, William A. Taylor and G. Harold Powell, Pomologists in Charge.

Experimental Gardens and Grounds, Edward M. Byrnes, Superintendent.

Vegetable Testing Gardens, William W. Tracy, sr., Superintendent.

Seed and Plant Introduction, David Fairchild, Agricultural Explorer in Charge.

Forage Crop Investigations, Charles V. Piper, Agrostologist in Charge.

Seed Laboratory, Edgar Brown, Botanist in Charge.

Grain Standardimtion, John D. Shanahan, Expert in Charge.

Subtropical Laboratory and Garden, Miami, Fla., Ernst A. Bessey, Pathologist in Charge.

Plant Introduction Garden, Chico, Cal., August INIayer, Expert in Charge.

South Texas Garden, Broivnsville, Tex., Edward C. Green, Pomologist in Charge.

Cotton Culture Farms, Seaman A. Knapp, Lake Charles, La., Special Agent in Charge.

Editor, J. E. Rockwell.

Chief Clerk, James E. Jones.

Field Investigations in Pomology,

scientific staff.

William A. Taylor, Pomologist in Charge of Fruit Marketing Investigations.

G. Harold Powell, Pomologist in Charge of Fruit Transportation and Storage Investigations.

George C. Husmann, Pomologist in Charge of Viticultural Investigations.

A. V. Stubenrauch, Expert in Fruit Transportation.

H. P. Gould, Pomologist in Charge of Fruit District Investigations.

L. S. Tenny, Pomologist in Fruit Marketing, Transportation, and Storage.

S. H. Fulton,a Assistant Pomologist in Fruit Marketing and Storage Investigations.

S. J. Dennis, Expert in Refrigeration.

H. J. Eustace, Expert in Fruit Storage.

George W. Hosford, Assistant Pomologistin Fruit Marketing, Transportation, and Storage.

Alfred Tournier, Special Agent in Viticultural Investigations.

W. F. Fletcher, Scientific Assistant in Fruit District Investigations.

H. M. White, Scientific Assistant in Fruit Marketing, Transportation, and Storage.

E. F. Cole, Scientific Assistant in Viticultural Investigations.

a Resigned in April, 1906.

lOS

2



LFTTliR OF TRAXSMITTAL.

Unitki) Statks Department of AiiUicuLTURE,

BuHEAi OF Plant Indistky,

Office of the Chief,

W(us/r!n<//rw. IK 6'., Apn'l 12, 1907.

Sir: 1 have the honor to transmit horowitli a manuscript cntith^d

"The Cold Storao-c of Small Fruits" and to recomnuMul that it bo

published as Bulletin No. lOS of the series of this Bureau. This l)id-

letin was prepared by Mr. S. H. Fulton, formerly Assistant Pomolo-

gist in Field Investioations in romolooy. and has been submittinl l)y

Messrs. William A. Taylor and G. Harold Powell, Pomologists in

Charge of Field Investigations in Pomology, with a view to publication.

The subject is an important one to small fruit growers in many

portions of the countr}^, and it is believed that the results of the

investigations set forth will be found useful by suggesting ways of

prolonging the marketing season and thus conducing to a better dis-

tribution of the product, as well as l)}^ indicating some of the risks

that are involved in attempts to hold such products longer than their

inherent physical characteristics permit. The fundamental importance

of careful attention to the details of harvesting, packing, and handling

is emphasized by the results of this work, as well as the necessity of

proper ventilation of rooms and isolation of products in storage houses

to preserve the normal color, texture, and flavor of these delicate

fruits.

The work covered by this report has been done by Mr. Fulton,

while the investigations of the gases that accumulate in packages of

stored fruit and of the efi'ect of oxygen gas upon stored fruit have

been made by Mr. H. C. Gore, of the Bureau of Chemistry, in

cooperation with this Bureau.

The accompanying illustrations are necessary to a full understanding

of the text. ,

Respectfully, B. T. Galloway,
Chief of Bureau.

Hon. James Wilson,

Secretary of Agriculture.

108





CONTENTS.

T'age.

Introduction '

Outline of experiments in sniall-frnit j^torage 10

The influence of soil and climatic conditions on the keeping quality of small

fruits 11

Th«» influence of the time of picking on the keeping quality of small fruits. .

.

12

Storage house temperatures for small fruits 12

The freezing of small fruits in cold storage l-i

The influence of the type of package on the keeping (juality of small fruits ... 14

Composition of the air in different types of packages 15

The influence of the wrapper on the keeping quality of small fruits 17

The influence of oxygen gas on the keeping quality of small fruits IS

The influence on the keeping quality of careful handling and of storing small

fruits soon after picking 19

The length of time small fruits keep in cold storage 20

The behavior of small fruits when withdrawn from cold storage 21

Runmiary 21

Description of jilates - 26

Index 27

108
5



ILLUSTRATIONS.

I'LATES.

Page.

Plate I. Gandy strawberries. A, after twenty-one days in cold storage at a

temperature of 32° F. 7?, after seven monthH in a frozen condition

in storage at a.temperature of 12° F. C, showing discoloration of

the fruit from bruising. D, showing mold forming on a bruised

spot '.

, Frontispiece.

II. Packages and wrappers used on berries in cold storage. Fig. 1.

—

Cartons in which fruit was frozen. Fig. 2.—A bo.x of strawberries

wrapped with japanin paper and one unwrapped. Fig. 3.—Black

raspberries wrapped with japanin paper and unwrapped, packed
in a Hallock crate 26

III. Black mold on strawberries and black raspberries in coid storage.

Figs. 1 and 2.—Black mold on l)lack raspberries. Figs. 3 and 4.

—

Black mold on strawberries 26

108

6



B. P. I.— I'SJ.

THE a)Li) stora(;f. of small fruits.

INTRODUCTION.

The beneficiiil influence of cold storage on fruit growing in America

has not ])eeu shared equally by all branches of the industry. Some

kinds of fruit are better adapted to storing in cold temperatures than

others, and are in active demand through a longer season. Winter

apples and pears can be kept in good condition for long periods in cold

storage, and a large part of the late apple and pear crops of the United

States is now held in cold storage ammally to insure a supply of these

fruits in good condition throughout the winter and spring months.

Upon the other hand, berries and other small fruits are not stored to

nearly so great an extent on account of their highly perishable nature.

The storage of small fruits is a problem somewhat different from

the stomge of the more durable fruits. Winter apples and pears are

usually too hard and innnature when stored to be tit for inunediate con-

sumption. Cold storage insures the safe keeping of these fruits for

long periods, and under proper management brings out their tinest

flavor and quality. The fruits ripen slowly in the low temperature of

the storage house, the acids diminish, the starch changes to sugar if

the transformation is not already completed when the fruit is stored,

and the fine flavor and aroma of the fruit are developed.

In the storage of small fruits the conditions and purposes are differ-

ent. The strawberry, for example, is usually developed to the highest

state of perfection when picked; the quality is not improved by further

ripening, and the fruit needs to be consumed ([uickly. All that can

be hoped for from cold storage is to preserve for a short period the

attractive appearance and fine ffavor of the fruit.

In commercial practice, small fruits are sometimes stored for specu-

lative purposes. The fruit is bought when the market is low; it is

stored until prices advance, and it is then sold at a profit. Owing to

the extremely perishable nature of most of the small fruits, however,

this must be regarded as a hazardous practice. The great bulk of

small fruits held in cold storage is placed there to protect the fruits tem-

porarily from decay until they can be placed in the hands of the con-

sumer. Shipments of small fruits are frequently delayed in transit
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8 THE COLD STORAGE OF SMALL FRUITS.

and reach their destination too late for the early morning market.

There is often little opportunity of disposing of them until the follow-

ing morning, or in case the late arrival occurs on Saturday the fruit

can not be sold until the following Monday morning. \Yithout arti-

ficial refrigeration, the fruit would deteriorate rapidly, and in many

instances would become worthless before it could be sold. Under

these conditions it may be saved by placing it temporarily in cold

storage. An overstocked market sometimes results in the cold storing

of considerable quantities of small fruits when there is a reasonable

prospect for a stronger demand and better prices within two or three

days.

Cold storage is now used for small fruits b}' many canning estab-

lishments. At the height of the season, the fruit is often received

faster than it can be cared for. The surplus is then placed in cold

storage to be held until it can be packed in the cans. Some of the

best equipped canneries in this countrj^ are now supplied with their

own cold-storage facilities.

In some sections, particularly in the Hudson River Valley of New
York, small-fruit growers have built farm storage houses, cooled by

ice or by a mixture of ice and salt, with a view to handling their crops

to better advantage. The berries are placed in these houses as fast as

picked, and held until the output of the day is ready for shipment.

The fruit may be held from one day to the next before shipping, or

even for a longer period if desired in the case of firm-fleshed varieties,

and still reach the market in good condition. It has been found that

berries cooled down before shipping will carry in better condition than

the}^ do when shipped in a warm condition.

Another phase of cold storage of small fruits that is assuming con-

siderable importance is the freezing of the fruit for use by confec-

tioners, bakers, and restaurateurs, the fruit being held in a frozen

condition for use in ice cream, pastries, etc.

In view of the difficulties involved in storing and the long season

during which fresh-picked supplies can be obtained from various sec-

tions of the country, the use of cold storage for small fruits wnll con-

tinue to be restricted mainlv to the preservation of the fruit for a

brief period when otherwise it would be lost. But in this field alone

cold storage serves a very important mission, for in many of the large

cities of the country great quantities of berries are annually stored

for brief periods for one or more of the reasons already stated. In

New York, for example, thousands of crates of berries are some-

times stored in a single day in the cold-storage houses within or near

the produce district.

There is very little information published relative to the cold storage

of small fruits, and such as is available is based primarily upon obser-
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INTRODUCTION. 9

vation of the conditions surroundino- the fruit in the eokl-stonige house.

Little consideration appears to have been oiven the conditions sur-

rounding the growing and handling of the fruit, though these condi-

tions very hirgely determine the behavior of all kinds of fruits in cold

storage. The only record of a systematic test of the keeping of small

fruits in cold storage which has come under our observation is a report

of a series of exi)eriments performed in England in 1898. The results

of this test are given in the Journal of the Board of Agriculture of

Great Britain for June, 1890 (p. 85), under the title ''Cold Storage of

Fruit." Extracts from this article are here given:

The board of ajiritultnre have n-ceived fmin the Kent County council a report by

Mr. W. P. Wrii^ht, F. R. H. S., superinteuilent of horticulture under the technical

education comniittee, upon the result.s of experiments on the cold storage of fruit.

Three cold chambers were used, each fitted with two brine walls or flat tanks placed

in close proximity to the insulated sides of the chamber; through these tanks brine

cooled by a carbonic anhydride refrigerating machine was circulated at any desired

temperature. Each chamber was fitted with tiers of galvanized wire shelves around

the sides, and the fruit was placed on these under three different conditions: (1)

Exposed on the shelves, (2) enveloped in grease-proof j^aper, (3) surrounded or

covered by cotton-wool. It was found that strawl)erries could be kejtt for at lea.st

three weeks in a temperature of 30°, but it was necessary to surround the fruit with

cotton-wool, or, in the case of fruit in sieves, to place a pad of that material over the

top. When this precaution was not taken, the fruit, though sound, became dull and

lost the fresh, inviting ai)pearance which is so important when it is offered for sale.

Black currants kept well for ten days, after which they began to shrivel, but jjlumped

and freshened on exposure to the air so as to be marketal)le. This was especially the

case with black currants that had been stored in market sieves covered with a wad

of cotton-wool. After a fortnight's storage, the temperature was raised from 30° to

32° F., and this seem'ed to give the best results. The experiments with red cur-

rants were an unqualified success, the fruit remaining perfectly sound for six weeks,

and maintaining its freshness when exposed to a normal temperature for sixteen

hours. Cherries covered with wool kept for a month at a temperature of 30°, and

at 36° were not only sound, sweet, and juicy, but fresh and clear. After the fourth

week the fruit began to wrinkle.

The small fruits above mentioned, and particularly strawberries, must, it appears,

be placed in store in advance of dead ripeness ; when fully ripe they will keep for

some time, but lose surface freshness ; the fruit must be sound, and not pecked or

injured in any way. * * *

In concluding his report Mr. AVright observes that, in his opinion, people do not

quickly weary of high-class fruit, and a longer season than at present exists could be

secured for many kinds if the best quality were ensured; but, apart from this, there

are periods within the season of several perishable fruits—black currants, for

instance—when aliility to hold the pickings over, if only for a few days, would mean

securing an enhanced price.

The results of this test agree in general with the results obtained

through the cold-storage experiments of the United States Department

of Agriculture as to length of time small fruits ma}^ be kept in cold

storage.

108



10 THE COLD STORAGE OF SMALL FRUITS.

OUTLINE OF EXPERIMENTS IN SMALL-FRUIT STORAGE.

Since September, 1901, man}' probleDis relating to the cold storage

of fruits have received attention in connection with the field investiga-

tions in pomology of the Bureau of Plant Industry. For three years

of this period the small fruits have been given special attention.

In these experiments the factors atfecting the keeping of small fruits

in cold storage, such as the influence of soil and climatic conditions,

the time of picking, the methods of handling, the types of packages,

wrappers, and the temperatures in the storage house have been under

investio-ation. The effect of cold storage on the flavor and aroma of

the fruit and the behavior of the fruit when withdrawn from storage

have also received consideration.

Subsequent investigations of the Bureau of Plant Industry will bear

upon a number of these problems, and while the principles laid down

in this publication as a result of the tests are believed to be correct,

they may be modified more or less by the additional light afforded by

subsequent experiments. This report, therefore, should be regarded

as preliminary rather than as conclusive and final.

The principal varieties of small fruits used in the experiments are as

follows: Johnson Early, Tennessee, and Gandy strawberries; Early

Harvest and Erie blackberries; Miller, Kansas, and Doolittle rasp-

berries; Lucretia dewberries; Howard Bell cranberries; Versaillaise

currants, and Houghton gooseberries. From eight to twenty-four

16-quart crates of each variety were generally used in each season's

test. These fruits, with the exception of the cranberries, which were

obtained from a New Jersey grower, were furnished by a number

of small-fruit growers in Alexandria and Fairfax counties, Virginia.

The fruit was brought to Washington by wagon, all of the growers

being located within 8 to 10 miles of the storage house, and was stored

from four to eight hours after picking in the cold-storage department

of the Center Market, at Washington, D. C.

The names of the several small-fruit growers from whom fruit was

procured, and the principal varieties furnished by each, areas follows:

Brown, J. K., Alexandria, Va., Versaillaise currants, Houghton

gooseberries, and Early Harvest blackberries.

Durell, E. H., Bell Plain, N. J., Howard Bell cranberries.

Leonard, David, Westend, Va., Gandy and Tennessee strawberries,

and Kansas raspberries.

Sherwood, D. C, Westend, Va., Tennessee strawberries, Doolittle

and Miller raspberries, Lucretia dewberries, and Erie blackberries.

Shreve, R. E. T., Westend, Va., Johnson Early strawberries.

Sprankle, W. T., Falls Church, Va., Early Harvest blackberries.
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Most of the fruit used in these experiments, except the cranberries

and one series of Gand}' strawberries, which were grown upon chiy

soil, was grown upon reddish, gravelly loam soil with cla\' subsoil, at

an altitude of a little more than 100 feet above sea level.

The fruit, with the exception of the cranberries (which were in

barrels and boxes), was packed in the open-slat crates connuonly used

in the middle and southern berr3^-growino- districts, and also for con-

trast in the closer, more compact Ilallock crate used in the berr}'

sections of Michigan and other western States. For the purpose of

testing the elfect of a close package, some of the fruit was also packed
in pai'aflined paper cartons wrapped with a calendered paper jacket.

Two of these packages are shown in Plate II, figure 1. During the

season of 11MJ5 some of these cartons w^ere wrapped in heavy paralliii

paper, the whole being then inclosed in the paper jacket. The eticct

of wrapi)ing Avas also tested })oth by wrapping each box or ])asket sepa-

rately in thin, impervious japanin paper and by wrapping the entire

crate in heavy manila paper.

Upon arrival at the storage house, part of the fruit of a numlxM- of

the pickings was delayed a few hours in the corridors before it was
placed in the storage room, while the remainder was stored at once.

The fruit was stored in two temperatures, namely, 36^ and '32' V.

Samples of each lot were held out of storage to compare with the

cold-stored fruit.

THE INFLUENCE OF SOIL AND CLIMATIC CONDITIONS ON THE
KEEPING QUALITY OF SMALL FRUITS.

These experiments indicate that the character of the soil may influ-

ence the keeping qualit}^ of small fruits to some extent, though the

data along this line are only suggestive. Berries grown to a large

size upon low, moist, clay loam, for example, usually began to break
down more quickly than the same variet}- grown to a somewhat smaller

size upon the moderately dry gravelly loam. No comprehensive
test of the influence of soil types on the keeping of the fruit has been
undertaken.

The keeping quality of small fruits is quickly affected by changes in

climatic conditions. Berries ripening during a period when the sup-

ply of moisture is favorable for the development of sound, healthy
fruit, keep better than the same variety stunted by drought or over-
grown by excessive rainfall. Strawberries of the Tennessee variety
in 1903 kept poorly when picked during a drought at the opening of

the season, but following two days of rainy weather, which supplied
a sufficient amount of moisture, the fruit kept well for seven to ten
days. After eight days of rainy weather, however, the fruit was
overgrown and soft when stored, and after five days in storage was
worthless.
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12 THE COLD STORAGE OF SMALL FRUITS.

Some varieties are much more easily affected by excessive rains than

others. The Tennessee strawberry, for example, will be softened and

rendered almost unmarketable by a rainfall which would not seriously

affect the Gandy variet}^

THE INFLUENCE OF THE TIME OF PICKING ON THE KEEPING
aUALITY OF SMALL FRUITS.

Small fruits designed for cold storage should be picked when well

matured and fully colored, but while still in firm condition. If

harvested in an immature condition the flavor-is poor and insipid, as

immature fruit does not develop properly after picking. This being

the case, small fruits for cold storage should be practically as well

matured when picked as fruit that goes directly to market for imme-

diate consumption.

In the case of nearly all varieties of berries used in the experiments,

three pickings were made for storage, the first early in the season of

the variety, the second at the height of the season, and the third as

late in the season as a good picking could be secured. No difference

in the keeping of the fruit from the several pickings could be detected,

providing the weather and other conditions were uniform throughout

the season of the variet}'

.

STORAGE HOUSE TEMPERATURES FOR SMALL FRUITS.

In these investigations considerable quantities of small fruits have

been stored in duplicate lots in temperatures of both 32-^ and 36" F.

At the lower temperature the fruit has kept in firm condition longer,

was somewhat less affected by mold, and held up equally as well or

better after withdrawal from the warehouse than that stored in a tem-

perature of 36° F. Unless the fruit w^as stored for a period of four

or five days or longer these differences did not become noticeable.

The impression held by many warehousemen and fruit handlers that

low temperatures (32° to 33° F.) are injurious to berries and other quick-

ripening fruits has not been borne out by these investigations. Gandy

strawberries of the crop of 1903 kept twenty-one days in a tempera-

ture of 32° F. and retained their bright, attractive appearance to a

remarkable degree. The condition of the fruit after twenty-one days

in cold storage is shown in Plate I, A. Other varieties have kept

equally.well for a somewhat shorter period. Ko discoloration of the

flesh of any of the varieties has occurred as a result of the lower

storage temperature.

Small fruits are stored in most warehouses at temperatures ranging

from 35° to 40° F. These temperatures give satisfactory results if the

fruit is to be stored not longer than two to three days. If, however,

the fruit is stored for a longer period of time a temperature of about

32° F. will preserve it in better condition.
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THE FREEZING OF SMALL FRUITS IN COLD STORAGE.

In some of the liiru'e cities the practice of freczinj^- small fruits for

tlie purpose of holdiiiu- them indefinitely in a frozen condition to be

used in makinu- ice.cream and pastries has recently come into use to a

limited extent amono- confectioners, bakers, and restaurateurs. Much

of the fruit used for this purpose is bought when the market price

is low, sucli as on Saturday evenings or when the market is olutted.

It is hurried into cold storage and is frozen at a temperature rang-

ino- from about 5^ to 12 F. This fruit is used during the normal

small-fruit season, if necessary, or may be held to prolong the season

for several weeks, or even months in the case of some of the small

fruits. By freezing the fruit a large amount may be kept on hand,

thereby avoiding the danger of a temporary shortage in the supply.

Some restaurateurs who formerly made a practice of packing l)erries

in dry granulated sugar and of holding them at a temperature of 31 to

32° F. have now given up this practice and have adopted the freezing

method.

If the fruit is intended for long preservation it is usually placed in

loosely covered tin cans to prevent evaporation, but if it is to be kept

a short time it is frequently .stored in the ordinary crates in which it

is conveyed to market. In the tests of the Bureau of Plant Industry

of 1904-5 Gandy strawberries were frozen and held at a temperature

of 10° to 14° F. for ten months in the tight paper-wrapped cartons

of paraffined cardboard already mentioned, with very little change in

color and practically no shrinkage. The condition of berries that had

been in storage over seven months in a temperature of 10° F. is

shown in Plate I, B. Berries frozen in open crates at the same time

evaporated and shrunk away fully one-half within a few months.

In June, 1905, strawberries of the Gandy and Tennessee varieties

and Miller and Kansas raspberries were frozen and stored in different

styles of packages in a temperature of 12° F. in a general freezing

room containing meats, poul-try, game, etc. The packages used were

(1) the paper-wrapped paraffined cardboard carton shown in Plate II,

figure 1; (2) the same carton with an additional heavy paraffined paper

wrap over the cardboard, which with the outside paper jacket con-

stituted a triple-thick carton; and (3) the common open slat berry

crate used in this section. This fruit was still normal in appearance on

January 12, 1906, except for a slight fading in the color of the straw-

berries and a slight shrinkage of both strawberries and raspberries in

the open crates. The fruit in the closed packages was plump and

attractive in appearance. The flavor of the fruit of both strawberries

and raspberries in the open crates was not good. Apparently the

fruit had absorbed odors from other articles in the storage room.
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14 THE COLD STORAGE OF SMALL FRUITS.

The flavor of the fruit in the triple box was a little better, but it had

evidentl}^ been tainted through the effect of the carbon-dioxid gas

exhaled by the fruit before it was solidified in freezing. The flavor

of the fruit in the double-wrapped carton, however, which was not so

imi^ervious to the air, was not contaminated, and it retained much of

the sprightliness and flavor of the fresh fruit. This test seems to

indicate that for frozen fruit, as in the case of fruit stored at a tem-

perature above the freezing point, the best resuks can be obtained by

the use of a close package, provided the package is not so tight as to

prevent the escape of the gases given off by the fruit after it is packed

and before it is frozen.

Frozen strawberries for ice cream have been in use in a limited way

by confectioners for some time, while frozen blackcap raspberries,

currants, blackberries, huckleberries, and other small fruits are now

being used successfully for pies and other pastries by a few restaura-

teurs and bakers. A large pie bakery in a central western city is

successfully using frozen blackcaps, gooseberries, ))lackberries, cur-

rants, and huckleberries in large quantities. When made into pies

the flavor of the frozen fruit is said to be practically equal to that of

fresh fruit. Considerable quantities of cherries and damson plums

are also frozen by this company for use in pies. Usually these latter

fruits are put into the pies whole without seeding. Sometimes they

are dipped in cold water to take out the frost and then are pitted.

Frozen cherries and pkmis shrivel somewhat in baking, and are there-

fore not used so successfully as some of the berries. Frozen straw-

berries have not been used for pies to any extent, as they are likely

to soften unduly in baking. Frozen huckleberries and currants can

be easily and successfully held for many months. In 1905 the firm

referred to above froze l-i carloads of huckleberries, using the fruit

in pies for months after the fresh fruit had disappeared from the

markets.

THE INFLUENCE OF THE TYPE OF PACKAGE ON THE KEEPING
aUAL^TY OF SMALL FRUITS.

In these experiments, the Hallock crate commonly used in the berry

districts of Michigan and other Central Western States was tested

in comparison with the open slat crate, with flaring baskets, used

throuo-hout the berrv sections of the Middle and Southern States.

Baskets used in the open-slat crates are shown in Plate III, figures 1

and 3. The Hallock crate holds 16 square quart boxes, made of veneer

with raised bottoms, and is a somewhat tighter package than the slat

crate. A Hallock crate is shown in Plate II, figure 3. The Hallock

box, shown in Plate II, figure 2, is also much tighter than the berry
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Imsket used in the eastern crate. These two crates are the standard

berrv packages for the eastern United States. A series of tests devel-

oped the fact that not enoutiii ditierence in the tightness of the two

packages exists to materially atiect the keeping of the fruit in cold

storage. Practically the same amount of moUl developed in the fruit

in one package as in the other, and neither seemed superior to the

other in atiecting the h^ngth of time the fruit kept.

With a view to testing the effect of a close package upon the keep-

ing of })erries in cold storage, a considerable cpiantity of fruit was

stored in the cartons before mentioned. The carton used holds a little

less than a quart, and is mamifaetured and used by a confectionery

firm for the purpose of preserving pop corn and other confections in a

dry, crisp condition. The package is a very close one, well designed

for protecting the contents from contact with the air. Fruit packed

in these boxes in a dry, firm condition kept well, being nuich less

affected by mold and less tainted by storage-house odors than the fruit

stored in open packages. Fruit that was damp with rain or dew when

packed, however, fermented and turned brown in three or four. days.

A still tighter package, made by wrapping and sealing the paraffined

cardboard carton in a heavy paraffined paper wrap l)(>fore inclosing

it in the outside paper jacket, was tested during the season of r.>05.

This package proved too tight; the fruit softened and had the charac-

teristic bad flavor of fruit confined and smothered in an atmosphere

of carbon dioxid.

COMPOSITION OF THE AIR IN DIFFERENT TYPES OF PACKAGES.

In order to test the comparative tightness of the several packages

and to determine the effect of a close package on the air surrounding

the fruit, a series of chemical tests of the air in the packages was

made in cooperation with Mr. H. C. Gore, assistant chemist, in the

Bureau of Chemistry. Packages of fruit were prepared in the l)erry

field and were placed in cold storage at 36° F. two to four hours later.

The packages used were the double-wrapped and the triple-wrapped

cartons previously described and glass bottles with rubber stoppers.

Within four to ten days after the fruit was stored Mr. Gore analyzed

samples of the gases taken from the several styles of packages.

The method of taking the samples of gas was as follows: A round

hole was punched in one end of the box and a glass tube was immedi-

ately inserted nearly the whole length of the box. This glass tube

was connected with a rubber tube attached to a 6-ounce bottle. The

bottle, rubber tube, and glass tube had been previously filled with water.

By gentle suction a sample of air 60 to 80 cubic centimeters in volume

was drawn from the package and was immediately analyzed. In taking

samples from the bottles the glass tube of water was inserted through
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16 THE GOLD STORAGE OF SMALL FRUITS.

an opening made b}' removing a glass plug from the stopper of the

l)ottle. By these methods of taking the gas samples some admixture

with the outside air is possible, but it was evidently not sufficient to

vitiate the results in a comparative study of this kind. Table I shows

the result of these anah^ses.

Table I.

—

Analyses of <j<is in strawberry packages.

Variety.
Date of
picking.

Gandv

.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Date
of analy-

sis.

Volume of
sample

analyzed.

1905.

June 5
...do...
June 9
...do...
...do...
...do...
June 16
...do...
...do...
...do...

1905.

June 15
....do...

do...
....do...
....do...
....dd...
June 19
....do...
....do...
....do...

1 Cubic
cent iineters.

62.

2

86.0
73.

Character of wrapper.

Double wrapper
....do
....do

100.0
I

do
7s. 2

I

Trif>le wrapper .

100.0 i do.
100.0
86.4
100.0
63.4

Tightlv closed bottles.
.do".

.do

.do

Carbon o.Kvgen

f'ound! 1

^-"'i-

Per rent by
volume.

2.09
1.86
1.49
1.40
9.8
7.16

37.2
36.3
37.6
34.3

Average for tightly closed bottles 36.4

Per cent by
volume.

11.

b

18.6
20.0
18.8
12.8
13.6

0.2

It will be seen from the above table that the samples taken from

the ordinary double-wrapped cartons show a low percentage of carbon

dioxid and a high percentage of oxygen. This indicates that the

double-wrapped package is not very tight, comparatively speaking,

as the amount of carbon dioxid retained increases with the tightness

of the package. The samples taken from the triple-wrapped carton

show much more carbon dioxid and much less oxygen, indicating

that the triple-wrapped package is much tighter than the double-

wrapped package. The samples taken from the tightly stoppered

glass bottles show a still larger percentage of carbon dioxid and an

almost entire lack of oxygen, indicating a high degree of tightness.

In these receptacles practically all of the oxygen in the contined air

was replaced by carbon dioxid, and about 15 per cent in addition

was produced by the fruit.

The flavor of the fruit in the double-wrapped boxes was very good

at the time the gas samples were taken, and the berries were still firm

and sound. In the triple-wrapped box the fruit had softened consid-

erably and had a bad flavor. The fruit in the glass bottles was softer

than that in the triple-wrapped boxes and the flavor was very bad.

The poor flavor, together with the softening of the texture, w-as

undoubtedly due to the smothering of the fruit by the large amount

of carbon-dioxid gas.

A fruit as taken from the tree or plant is a living, breathing organ-

ism. It takes in oxygen and gives oS carbon dioxid. It can not be

held in a tight package in an atmosphere of carbon dioxid exhaled by

the fruit itself without killing it or injuring it severely. This is appar-
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enth" what ocouirccl in the triple-wrapped ciirtoiis and in the o-lass

bottles. However, in the practical aj^plication of a close packa^-e to

fruit storage, sn)othering would not be likely to occur, as a package
tit^hter than the double-wrapped box would rarely, if ever, be used.

Fruit appears to be damaged little, if any, in keeping (juality or in

flavor by the presence of a small amount of carbon dioxid in the air of

the storage room, and only in the presence of a large amount of this

gas does real injury occur. Commercial packages which are generally

used in storing fruit are not sufKciently tight to retain a considerable

amount of carbon dioxid. There might })e some injury in a moderately

close package if the fruit was not stored (\uickly after it was pickinl

and packed. The life processes of the fruit are nuich accelerated at

this time, particularly in warm weather, and under these conditions

enough carbon dioxid might be given ofl' and retained by the package
to injure the quality of the fruit before it was stored. In cold storage,

however, the life processes are retarded quickly by the low tempera-

ture, respiration progresses much more SI0WI3', less carbon dioxid is

given off, and therefore there is less danger of injury from this source.

THE INFLUENCE OF THE WRAPPER ON THE KEEPING QUALITY
OF SMALL FRUITS.

At the present time no tight berry package is manufactured. A few
northern growers are using paper w^ rappers on berry boxes, which is a

step in the direction of a close package. In the tests of the Bureau of

Plant Industry impervious japanin paper was used upon a considerable

quantity of fruit stored, each box being wrapped separateh', Berrj'

boxes wrapped in japanin paper are shown in Plate II, figures 2 and 'A.

The wrapper aided materially in retaining the bright color and attract-

ive appearance of the fruit and prevented the absorption of storage-

house odors to a marked degree. It also retarded to some extent the

appearance of mold. In preventing the tainting from storage-house

odors alone, the moderately tight package or the use of the wrapper
has proved of great value.

During the season of 1905 a test of wrapping crates of strawberries

of the Gandy and Tennessee varieties in heavy manila paper was
made, the entire crate being covered with paper instead of wrapping
the individual baskets. While this treatment did not result in mate-

riail}^ diminishing the amount of mold which developed on the fruit, it

did prove efficient in preventing the tainting of the fruit from storage-

house odors. Berries in adjoining unwrapped packages became so

contaminated with odors from other products in the storage room that

the fruit was quite unpalatable in a few days, while the berries in the

wrapped crates remained entirely free from such contamination.
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18 THE OOLD STORAGE OF SMALL FRUITS.

Aside from the protection atforcled berries by its use, the wrapper

also adds to the attractiveness of a berry box. The idea of rendering-

the package more attractive has probably been the dominating one

with the berry growers who have made use of the wrapper, but, as

previously shown, its usefulness does not end with its esthetic value.

In commercial cold storage, single rooms in storage houses are fre-

quently used for a wide range of commodities during the summer

months. It is not uncommon to find vegetables of various kinds and

even citrus fruits stored in the same room with berries. In a poorly

ventilated I'oom, the odors arising from these products are quickly

absorl)ed by the berries, rendering the flavor of the fruit objectionable.

The fruit lacks wholesomeness, and is therefore objectional)le to the

consumer, though it may be bright in color and of sound physiological

condition.

"

THE INFLUENCE OF OXYGEN GAS ON THE KEEPING QUALITY
OF SMALL FRUITS.

As the keeping quality of the small fruits was injured when they

were stored in an atmosphere containing an excess of carbon dioxid,

some tests were made l)y Mr. Gore to determine the influence of stor-

ing strawberries and raspberries in an atmosphere containing an excess

of oxygen.

The strawberries used for the test were of the Gandy variety. A
few berries were soft when stored, but most of the fruit was firm and

dry. Several boxes were exposed to the usual conditions of the open

package, and several were kept in a large glass bell jar, which closely

fitted a ground glass plate. The air in this jar was then displaced

with oxygen of 90 to 95 per cent purity, and was renewed at intervals

« The factors that influence the wholesomeness of a fruit in cold storage are com-

plex in nature. It is generally supposed that good quality is determined principally

by the length of time the fruit has been stored. The question, however, is more com-

plicated than this. The physical condition and flavor of the fruit at any period in its

storage life may be influenced by the weather conditions surrounding it before it is

stored or by a delay in storing the fruit, both of which may cause it to expend a

large part of its life before it is stored; they may be modified by the relation the

package or wra])per bears to the proper ventilation of the fruit or to the exclusion of

the impure air of the storage house; they may be modified l)y the rapidity of cool-

ing the produce after it is placed in the warehouse, by the relation of the storage-

house temperature to the life processes of the fruit, by the ventilation of the ware-

house, and finally by the effect of the length of time the fruit is in storage on all of

these factors. Until recently little attention has been paid to the factors that affect

the wholesomeness of cold-storage fruits, except the length of time a product is

stored and the temperature in which it is stored in the warehouse. The work of

the Bureau of Plant Industry along fruit-storage lines has emphasized the fact that

the question is much broader than is generally believed and that it needs careful

experimental consideration from several standpoints.—G. H. P.

108



INFLUENCE OF CAREFUL HANDLING ON KEEPING QUALITY. 19

of two to four day.s throut^hout the oxporiment. After tin interval of

sixteen days the jars were opened and the fruit eompared with that

stored in the exposed boxes.

The fruit held in oxygen had a j^ood color and flavor, but had

softened so as to be entirely unmarketable. It was free from black

mold. The fruit held in o[)en boxes had a good color, but a bad flavor,

and it was badly molded. It was unmarketable. The dillerence

between the two lots was al)out that wdiich occurs when the fruit is

stored for the same length of time in open and closed jiackages. No

effect due primarily to the oxygen gas was apparent.

For the raspberry test, Kansas blackcaps were used. The fruit was

in tirst-class condition, dry and firm, when stored. Several boxes

were left under the usual storage conditions, several were kept in a

bell jar in confined air, and several were kept in a bell jar in oxygen,

the gas being frequently renewed. After an interval of thirty-nine

days the fruit was examined. The berries in the open boxes had sunk

down so that they filled the boxes not more than half full. They had

molded badly. The fruit confined inair in thel)ell jarwasingood physi-

cal condition. The berries were dry and free from mold. The flavor,

however, was insipid. The fruit kept in oxygen was also in good

physical condition. The berries w^ere dry and free from mold, l)ut the

flavor was quite insipid. No efl'ect attributa])le to the presence of

oxygen was brought out. As in the case of the strawberries, the bet-

ter condition of the inclosed fruit over that of the exposed fruit was

due apparently to the influence of the close receptacle.

THE INFLUENCE ON THE KEEPING QUALITY OF CAREFUL HAND-
LING AND OF STORING SMALL FRUITS SOON AFTER PICKING.

The most serious troubles with small fruits in cold storage are the

quick loss in flavor when they are stored in impure air, the softening

of the fruit from overripeness, and the molding or decay, especially

of raspberries, strawberries, blackl)erries, dewberries, and currants.

The mold usually appears a few days after the fruit is stored. It is a

fungus called Botrytis vulgaru^ commonly known as black mold.

Molded berries are shown in Plate I, 2>, and in Plate III. It is

especially serious in small fruits that have been handled roughly

and that are not stored soon after picking, k. berry picked in a dry,

sound, firm condition is not often attacked by the black mold.

Overripe berries and berries with the surface bruised nearly always

mold. The mold gains entrance through the bruised or weakened

parts of the fruit, creeping over the berries in the form of a cotton-like

covering or mycelium. It grows luxuriantly in warm temperatures

and slowly in the coldest temperatures in which the fruit can be stored

safely without freezing. It is most troublesome on raspberries.
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20 THE COLD STORAGE OF SMALL FRUlfs.

The most successful method of preventing this trouble is to store

onl}' sound, tirm berries. To prevent the trouble is primarily a prob-

lem of picking and handling. It is necessary that the pickers do not

injure the berries, and that they be handled through every operation

from the crating to the market with enough care to prevent the bruis-

ing of the delicate fruit. A large proportion of the commercial losses

in the shipping and handling of small fruits is the direct result of the

rouoh handlino- which makes them susceptible to mold or decay.

In addition to the loss from mold, the bruised portions of small

fruits quickly discolor in the storage house, as shown in the frontis-

piece, Plate I, 6' and I).

Quick storage or cooling after picking is an equally important

requirement in small-fruit storage. The life processes need to be

checked at the earliest possible moment to prevent overripeness and

to conserve the flavor of the fruit by preventing the giving off and

accumulation of carbon dioxid and the absorption of odors from the

surrounding air. The fruit needs to be cooled quicklv, also, to retard

the growth of the molds already mentioned. If the fruit stands in

the field or in a packing house or at a railroad station for some time

before loading, if it is hot when loaded and is shipped by express or

by freight without ice, if it is not cooled down quickly in the car when

shipped in refrigeration, or if the fruit is held in the market for some

time after arrival it is impossible to place it in cold storage without

the subsequent development of bad flavor, overripeness, and moldy

or decayed fruit.

THE LENGTH OF TIME SMALL FRUITS KEEP IN COLD STORAGE.

The length of time small fruits keep in cold storage depends upon

the variety, the conditions under which the fruits are grown, and the

methods of handling them in picking, packing, shipping, etc. In the

Department tests, with fruit handled under good commercial conditions,

strawberries kept from one to two weeks in good condition so far as

appearances were concerned, but the flavor usually began to deteriorate

after three or four days. Some of the firm-fleshed varieties, like

Gandy, kept even longer than two weeks when picked dry and care-

fully handled, while tender varieties, like Tennessee, went down much

more quickly. Red raspberries usually began to mold after two or

three days in storage. Black raspberries kept in sound condition for

a somewhat longer period. Most varieties of blackberries kept a week,

while some of the firmer fleshed sorts kept several days longer. Dew-

berries behaved similar to blackberries. Currants kept well for two

weeks with slight loss of flavor. Gooseberries retained their normal

appearance and flavor for two to three weeks, iifter which the fruit
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turiKHl rod mul luM-aiiu' unsalulilc. (.'ninhonios kopt throiiuhout I lie

winter aiul were withdrawn the last of April in good conimercial

condition.

These statements are Imsed upon tests with small fruits paeked in

the customary wa}' as for market and stored in a temperature of 32^ F.

Wrapped fruit and fruit stored in moderately tight packages kept for

somewhat longer periods.

THE BEHAVIOR OF SMALL FRUITS WHEN WITHDRAWN FROM
COLD STORAGE.

Small fruits do not hold up long after withdrawal from cold storage

on account of their highly perishable nature. In the tests of the

Bureau of Plant Industry strawberries, raspberries, and Idackberries

which had been stored for several daj-s usually began to break down

within six to sixteen hours after removal from storage, while currants

and gooseberries held up from twelve to twenty-four hours, or even

longer.

Small fruits need to be placed in the hands ot" the consumer as

(piicklv as possiljle after removal from cold storage. If disposed of

(juickly after withdrawal, small fruits which have not been stored too

long or subjected to unfavorable conditions in handling or storing will

be in wholesome condition about as long as fruit in similar condition

of ripeness and soundness that has not been in cold storage.

SUMMARY.

Cold storage has not exerted so important an influence upon the

development of the small-fruit business as upon the growing of apples,

pears, and other tree fruits. Small fruits are not adapted to keeping

for any length of time in cold storage.

Most of the small fruits are held in cold storage to protect them

from deca}^, usually not more than two or three days, luitil they can

be placed in the hands of the consumer.

Nevertheless cold storage is a factor of no small importance in the

handling of the small-fruit crop. Shipments of small fruits reaching

destination too late for the earh' morning market are usuall}' placed

in cold storage until the following morning. Large quantities of

small fruits are stored for two or three days when the markets are

glutted and when prospects are good for an advance in prices. Many
canneries are equipped with cold storage plants for use in preserving

berries and other fruits until they can be utilized. In some sections

small farm storage houses are used in connection with the handling of

small fruits. Small fruits are sometimes stored in a frozen condition
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for weeks and even months for use b}^ confectioners, bakers, and

restaurateurs.

Berries grown to a large size upon low, moist soil usuall}" begin to

break down more quickly in cold storage than the same varieties

grown to a somewhat smaller size upon light, dry soil.

Berries ripening during a period when the supply of moisture is

favorable for a sound, healthy development of fruit keep better than

the same varieties stunted by drought or overgrown on account of

excessive rainfall.

Small fruits designed for cold storage should be picked when well

matured and fulh' colored but while still firm.

There is no apparent difference in the keeping of small fruits from

early, medium, and late pickings.

Small fruits must be handled quickly and with great care in the

field and on the way to the storage house to prevent ripening, the

bruising of the ii"uit, and the development of mold.

Jf the fruit is to be stored for two or three days, a temperature of

36° to 40° F. will ordinarily give satisfactory results, though a tem-

perature of 32° F. is to be preferred. If the storage period extends

over a week or more, a temperature of 30° to 32° F. will be found

more effective.

When frozen for long keeping, small fruits are usually subjected to

a temperature of 5° to 12° F.

Frozen strawberries to be used in ice cream have been in use in a

limited way by confectioners for some time, while frozen raspberries,

currants, blackberries, huckleberries, and other small fruits are now

used successfully for pies and other pastries by a few restaurateurs

and bakers.

Strawberries and raspberries were stored in close paper cartons

lined with paraffined cardljoard. Some of these cartons were made

extra tight by the use of a paraffined paper wrap placed over the card

board liner of the carton. The cartons without the extra wrap pre-

served the fruit in good, sound condition, freer from mold and tainted

less by storage-house odors than fruit stored in open packages. With

the extra wrap the cartons proved too tight; the fruit softened and

had the characteristic bad flavor of fruit confined in an atmosphere of

carbon dioxid.

Wrapping baskets of berries in thin impervious paper aids materially

in retaining the bright color and attractive appearance of the fruit,

prevents the absorption of storage-house odors to a marked degree,

and retards to some extent the appearance of mold.

Strawberries were kept in good condition in cold storage from one

to two weeks; red raspberries, two to three days; black raspberries,
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three to live daj^s; bhu-klxn-iies ami dewberries, from a week to ton

days, and currants, two to three weeks. Cranl)erries kept all winter.

Strawberries, raspberries, and blacklierries whicli have been stored

for several days usually beofin to break down within ten to twelve

hours after removal from storage, while currants and gooseberries

hold up from twelve to twenty-four hours longer.

Upon i-emoval from cold storage small fruits should be placed in the

hands of the consumers as soon as possible.
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I

DESCRIPTION OF PLATES.

Plate I. Frontispiece. Gandy strawberries. A shows the condition of the fruit

after twenty-one days in cold storage at a temperature of 32° F. The fruit was

firm, ]>right, and normal in appearance on withdrawal from the storage house,

but the flavor was gone. B shows the condition of the fruit after more than

seven months in cold storage in a frozen condition at a temperature of 12° F. C
shows the discoloration of the fruit from bruising. B shows mold growing over

a bruised spot.

Plate II. Packages and wrappers used on berries in cold storage. Fig. 1.—Cartons

in which berries were frozen. Fig. 2.—Strawberries wrapped with japanin

paper and a box of unwrapped fruit. Fig. 3.—Black raspberries in a Hallock

crate, unwrapped and wrapped with japanin paper.

Plate III. Black mold on strawberries and black raspberries in cold storage.

Figs. 1 and 2.—Black raspberries showing mold in cold storage. Figs. 3 and -i.
—

Black mold on strawberries in cold storage. The white mycelial threads holding

the berries together and spreading over them are shown.
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Bui. 108, Bureau of Plant Industry, U. S Dept. of Agriculture. Plate II.

fiG. 1.

—

Cartons in which Fruit was Frozen.

Fig. 2.—A Box of Strawberries Wrapped with Japanin Paper and One Unwrapped.

Fig. 3.

—

Black Raspberries Wrapped in Japanin Paper and Unwrapped, Packed in a Hallock Crate.

Packages and Wrappers Used on Berries in Cold Storage.





Bui. 108, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate III

Figs. 1 a\o 2.

—

Black Mold on Black Raspberries.

Figs. 3 and 4.

—

Black Mold on Strawberries.

Black Mold on Strawberries and Black Raspberries in Cold Storage.
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LETTER OF TRAXSMITTAL.

U. S. Department of Agriculture,

Bureau of Plant Industry,

Office of the Chief,

WasMngto7i, D. C, April 19, 1907.

Sir: I have the honor to transmit herewith a technical paper enti-

tled "American Varieties of Garden Beans," preparetl by W. W.
Tracy, jr., Assistant Botanist, Vegetable Testing Gardens, and to

recommend that it be published as Bulletin No. 109 of the series of

this Bureau.

In Bulletins Nos. 21 and 69 of the Bureau of Plant Industry refer-

ence is made to the increasing number of vegetable varieties and to the

need of some established standard of excellence for vegetable types.

The present publication, which is a continuation of the line of work
followed in the bulletins mentioned, is largely the outgrowth of variety

tests carried on at Washington, D. C, and in various places in the

States of Connecticut, New York, Minnesota, Nebraska, Missouri,

California, and Wasliington. Considerable assistance was obtained

by Mr. Tracy from the publications of the State agricultural experi-

ment stations, and many valuable suggestions were offered by seeds-

men and seed growers, several of whom have reviewed the manuscript

of this monograph.

Varieties of garden vegetables are now in such a confused condition

and reports of vegetable trials generall}' are so meager and contradic-

tory that it is usually quite impossible for any but the experienced

seedsman to determine whether a vegetable type, unknown to a par-

ticular community, is really a new type or a sort already cultivated

in some part of the country. Many varieties are probably uninten-

tionally renamed, and much unnecessary experimentation and com-
parison are carried on every year with sorts which are thought to be

distinct, but are really identical.

It is hoped that the illustrations and descriptions included in tliis

bulletin will prove adequate to serve as a standard for the different

bean varieties and that the notes on the practical value and usefulness

of the different sorts, although not yet sufficient to make that part of

the bulletin authoritative, will at least be full enough to make a begin-

ning tow^ard establishing the horicultural status of our bean varieties.

Respectfully,

B. T. Galloway,

Chief of Bureau.

Hon. James Wilson,

Secretary ofAgriculture.
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B. P. I.—282.

/'VAJERICAN VARIETIES OF GARDEN BEANS.

INTRODUCTION.

Next to the potato, the bean is by far the most important vegetable

of this country. Being sold in the United States under more than

400 varietal names and having at least 185 distinct types, it

easily stands first among vegetables in the number of varieties, and

being grown extensively as a field and garden crop, it easily ranks

second in the value of crops produced. Dry beans are a staple farm

product in many sections of the United States, and snap and green

shell beans one of the important green vegetables during the sum-

mer months. One American seedsman sells every year more than

24,000 bushels of seed of garden varieties alone.

BOTANICAL RELATIONSHIP OF BEAN SPECIES.

T^hose plants which are commonly classed as beans include a great

number of different species and genera of the Leguminosa^ family,

the same family to W'hich the garden pea, the sweet pea, the clovers,

and the vetches belong. Of these many species this bulletin deals

only wnth garden beans" or W'ith those species cultivated chiefly as

food for man rather than for fodder, for soiling crops, or for ornamental

planting.

GARDEN SPECIES.

The five species whose varieties are described in this bulletin are as

follows

:

Phaseolus vulgaris, the Kidney bean, one of the hundred or more
species of the genus Phaseolus, is the most varied in type and the

most widely scattered of all the bean species. The total number of

distinct varieties throughout the world is probably at least 500.

Phaseolus lunatus, the Lima bean, is also quite numerous in variety

types, but the total number grown to any extent throughout the

world is probably less than 50.

a See Farmers' Bulletin No. 289, "Beans."
109
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12 AMERICAN VARIETIES OF GARDEN BEANS.

Phaseolus coccineus (P. multifiorus) , known as the Runner bean in

Europe and as the Multiflora or Scarlet Runner bean in America, is

represented throughout the world by perhaps 50 or more distinct

varieties.

Vigna sesquipedalis {Dolichos sesquipedalis) , the Asparagus bean,

one of 30 or more species of the genus Vigna, is a comparatively

unimportant and unknown plant in agriculture and is represented

throughout the world by possibly a dozen distinct varieties.

Vicia faha, the Broad bean, one of the 100 or more species of

the genus Vicia, is represented throughout the world by several hun-

dred distinct varieties. To the same genus also belong Vicia sativa,

commonly known as spring vetch or tare, and Vicia villosa, com-

monly known as hairy or winter vetch.

FIELD SPECIES.

Species not described in this bulletin and which are more impor-

tant as farm crops than as garden vegetables include in America the

following types:

Vigna sinensis, the cowpea,« one of 30 or more species of the

genus Vigna, very closely resembles Vigna sesquipedalis, mentioned

as a garden variety. It is represented by a great number of distinct

types, though only a few have yet found their way into print, the

total number of distinct varieties probably aggregating at least 50.

This species is chiefly used in this country as a forage and soiling

crop.

Glycine hispida, the soy bean,^ one of 15 to 20 species of the genus

Glycme, is represented by possibly 40 distinct varieties. This species

is used in this country almost entirely as a soiling and forage crop,

but it is largely cultivated in Japan and other oriental countries as

food for man.

Mucuna pruriens var. utilis, the Velvet bean, one of 20 to 30 species

of the genus Mucuna, is represented by several distinct varieties and

is useful in the South as a soiling and forage crop.

Canavalia ensiformis, the Jack bean, one of 17 or more species of

the genus Canavalia, is an unimportant plant in agriculture, being

used only to a small extent in the South as a forage and soiling crop.

There seem to be no well-defined varieties of this species in cultiva-

tion.

Dolichos lahlah, the Hyacinth bean, one of 40 to 50 species of the

genus Dolichos, is represented by perhaps 6 or more varieties, all of

a See Farmers' Bulletins No. 89, "Cowpeas," and No. 278, " Leguminous Crops for

Green Manuring;" also Bulletin No. 17 of the Bureau of Plant Industry, "Some

Diseases of the Cowpea."
b See Bulletin No. 98 of the Bureau of Plant Industry, "Soy Bean Varieties."
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PRINCIPLES OF CLASSIFICATION. 13

which are used as ornainental chmbers. The species is of httle j)rac-

tical vahie except for the fact that the seeds are used to a small extent

in the Tropics as food for man,

PRINCIPLES OF CLASSIFICATION.

Garden beans naturally divide themselves primarily into the five

species of wliich American bean varieties consist. So far there have

been no hybrids between the different species of garden beans, audi

all garden varieties belong unquestionably to one or the other of

these five species. Two of these, the Vida faha, or English Broad

bean, represented in this country by about 10 distinct varieties, and

the Vigna sesquipedalis, or Asparagus bean, represented in this coun-

try by one distinct variety, contain so few contrasting types that

they are not separated into classes, but the remaining 3 species are

very readily classified.

Phaseolus vulgaris, the Kidney bean, represented in this country

by 145 distinct varieties, has often been separated by botanists and

horticulturists, principally on the color and shape of the seed. The

objection to such a classification or to any classification based cliiefly

or wholly on a single character is that it often separates varieties

wliich are very similar or identical in other respects and brings

together sorts which are very different in habit of \dne or other qual-

ities. The best classification for Kidney beans seems to be as fol-

lows: (1) Into pole and bush, (2) into green-podded and wax-podded,

(3) into different degrees of brittleness or toughness of pods, and

(4) into various other divisions and subdivisions, based upon habit of

vine, shape of pod, color of seed, or on some other quality peculiar

to each subdivision, these final distinctions depending, as pointed out

in the classification on page 29, upon the c(uality wliich best brings

together identical or similar varieties. Such a classification separates

most of the field from the garden varieties, most of the horticultural

class from those not known as horticultural, most of the Red Valen-

tine class from other varieties, and makes various other characteristic

and useful divisions.

PMseolus lunatus, the Lima bean, is also separated primarily into

pole and bush. In this species the shape of the seed is so very charac-

teristic that both the pole and bush varieties may be divided upon

this character as follows: (1) Into flat, large-seeded sorts typifying

large, wide, somewhat flat pods with large but not glossy leaf; (2) into

flat, small-seeded sorts typifying small, very flat pods with smafl,

glossy leaf; and (3) into tliick, large-seeded sorts typifying thick-seeded

rather than large, flat-seeded sorts, and large dull rather than small

glossy leaves. Other than these divisions, there is no further classi-

fication of Limas wliich has any significance among American sorts.
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14 AMERICAN VARIETIES OF GARDEN BEANS.

Plmseolus multiforus, the Multiflora bean, is represented in this

countn^ by but 4 varieties, the only characteristic class distinction

between them being the pole and bush forms.

HISTORY OF VARIETIES.

Botanists now agree that Phaseolus vulgaris, P. coccineus (P.

multiforus), and P. lunatus are natives of America. It is equally

certain that Vicia faba and Vigna sesquipedalis {Dolichos sesquipe-

dalis) are of Old World origin. For a long time it was not definitely

known whether the different species were of Old or New World

origin, but the discovery of seeds in certain tombs and \vith mum-
mies and on old records has now made their origin more certain. It

is not 3^et positively kno\vn, however, in what particular region

the different species are native nor just where the}^ were first culti-

vated by man. Broad beans were undoubtedly grown by the

ancient Egyptians, and kidney beans of many varieties were certainly

used by the American Indians at the time of the discovery of America.

Lima and Multiflora beans are also known to have been cultivated in

the New World for many centuries and the Asparagus beans to have

been used in China for a very long time. Kidney beans were probablj'^

first carried over to Europe from America about the middle of the

sixteenth century, but did not come into general use on the Continent

imtil near the end of the century, while the Multiflora beans were not

disseminated till a later period.

Of the 185 distinct varieties of beans now cultivated in this country,

only 15 were grown eighty years ago, or, if there were more, they must

have been known by quite different names from those they are known

by to-day. It is interesting to note that prior to 1815 American seeds-

men listed more varieties of Broad beans than at present. The early

settlers were apparently so accustomed to Broad beans in Europe that

they first endeavored to grow them here, and it was only after it was

discovered that the climate of the New England and IMiddle Atlantic

States is unsuited to these beans that their general advertisement was

discontinued. In 1822 Thorburn listed 6 varieties of Broad beans, 8

of bush Kidney, 3 of pole Kidney, 1 of pole Lima, and 2 of the Multi-

flora.

Previous to 1880 nearly all new types of garden beans came from

Europe, but since that time nearly all have had their origin in this

country. The first wax variety grown in America appears to have

been BlackWax Pole, which has been in use at least since 1860, while

Black Wax Bush, introduced from Germany about 1865, was prob-

ably the first wax bush variety. When introduced these beans

were probably not the stringless t^^e that they are to-day, and

owdng to changes which variety types have undergone it seems
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impossible to say when the first stringless variety appeared; it cer-

tainly must have been later than 1860. The highest standard of

quality in snap pods was reached in 1889 \vith Yosemite Wax.

Many varieties of excellent quality have been introduced since that

date and some old varieties improved, which are practically equal to

but do not surpass the Yosemite in quality.

All the Lima varieties grow^n in this country have had their origin

in America. The first bush form of these beans was listed in 1889.

Only during the last twenty-five years has the greatest improvement

been made by American seedsmen and seed growers in bean varie-

ties, but as all these improvements and other historical matters are

mentioned in the varietal descriptions it is not necessary to make

further reference to them here.

RULES FOR DESCRIPTION.

To simplif}^ varietal nomenclature and avoid confusion in variety

descriptions, it is necessary to adopt the following ndes for the use of

names and description of types.

Type names.—After a varietal type is described, it is next neces-

sary to decide which of the many names applied by seedsmen to the

type shall be selected as the one by which the type shall be known.

Generally the name first used should be adopted, but as the original

name sometimes goes out of general use or even disappears alto-

gether from the trade tkis rule is not always practicable. Even
though possible to determine which name was first used, there yet

remains the doubt as to whether the old name represents at the pres-

ent time the same type as when first used. Another type may have

been adopted, as, for example, an improved strain may have appeared

in the old type, and this may have been given a new name and called

a new variety. In course of time seedsmen, in receiving orders for

the old variety, may think it best to fill such orders w^th seed of the

improved strain instead of wnth that of the old tj'pe, which they may
have discarded altogether. This is what seems to have occurred

vrth. Horticultural Bush, so that instead of sending out the old type

nearly all seedsmen now send out Ruby Horticultural Bush, w^hich

was developed from Horticultural Bush.

Confusing Thames.—Some names are undesirable because so similar

to others as to be easily confused with them; others because so

many worded as to be bewildering and inconvenient. In regard to

the latter point, it is generally safe to drop from variety names all

such words as improved, selected, perfected, extra, select, choice,

superior, celebrated, fine, true, and most words in the possessive case.

Source of seed.—^As different seedsmen sometimes recognize quite

different types for the same variety, it becomes important that the
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16 AMERICAN VARIETIES OF GARDEN BEANS.

names of seedsmen be given upon whose samples variety descriptions

are based. It does not seem worth while, however, to publish occa-

sional or temporary errors which occur in supplying seed orders.

Mistakes in variety types are sometimes unavoidable, and the relia-

bility of different seed houses is ascertainable only by a large number

of tests, much larger, in fact, than it is usually profitable to make.

The question of locality for bean varieties has not yet become impor-

tant in the United States. This is largely because most of the seed

at present is obtained from a few well-recognized localities, and also

because it is not yet certainly knowm whether beans coming from

particular localities are really superior to those from other localities.

No mention is therefore made in the following descriptions as to where

the seed samples were grown. Most of the Kidney bush sorts, how-

ever, were probably grown either in New York, Michigan, or Wiscon-

sin, and most of the pole and Lima varieties in California.

Variety forms.—In comparing vegetable varieties a regular order

of description should be followed. Some kind of variety form is nec-

essary to avoid omission of the qualities on which information is

desired, as well as to make reports orderly, precise, and comparable

with those of other experimenters.

VARIETY FORMS FOR BUSH KIDNEY BEANS.

The characters referred to in the variety descriptions of this bul-

letin are explained here in the same order in which they are fol-

lowed in the descriptions of the variety types. In addition to these

general characters, there are some others peculiar to one or several

varieties which are not mentioned, but are discussed in the descrip-

tions of the varieties possessing them. Following each character

are generally given the terms used to express its variation. Where

no such degrees are noted there is either no great variation in the

character or else the varieties are too numerous and irregular to

admit of a concise expression of the same.

Size of plant (very large, large, large-medium, medium, small-

medium, small, very small).—Size of plant is largely indicative of

season and productiveness, and ranges from varieties so large that,

like the California field sorts, they require a distance of 32 inches or

more between rows to varieties so small that, like the small garden

varieties, they require but half the distance of the field sorts, and

even then do not fill the rows as completely. The variations for

strictly garden beans range from Hodson Wax, for the large sorts, to

Taylor's Green Pod, for the very small kinds.

Habit of pUnt (very erect, erect, somewhat spreading, spreading,

very spreading) .—Erectness refers to the tendency of plants to grow

upright, stiff, and rigid, instead of drooping, spreading, and develop-
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VARIETY FORMS FOR BUSH KIDNEY BEANS. 17

ing many runners. It is a habit which is not always tlie same at all

stages of growth, some varieties, like Burpee's Stringless Green Pod,

being very erect when young, but burdened with fruit-laden branches

and drooping when old. For tliis reason it is necessary to select one

stage of a plant's growth at which to describe this peculiarity. The

most typical stage and the one adopted in the following descriptions

is the time just before the plant comes mto full bearing. Variations

in habit range from Red Valentine for very erect sorts to Navy Pea

and other field varieties for very spreading kinds.

Thid-ness of plant stems (very slender-stemmed, slender-stennned,

somewhatslender-stemmed,somewhattluck-stenmied,thick-stenuned,

very tliick-stenuned).—Tliis character is generally correlated with

appearance, size, and shape of the leaves, those plants havhig large,

coarse, and wide leaves, like Canadian Wonder and Burpee's \Miite

Wax, generally being thick-stemmed, and those plants ha^ang small,

smooth, narrow leaves, like Refugee and Red Valentine, generally

being slender-stemmed.

Numher of runners (without runners, occasional runners, moder-

ate number of runners, many runners, etc.).—Some vari( ties, besides

having runners as described above, often develop dioo})ing branches

and long fruit spurs, which, though generally not to be classed as

runners, sometimes develop into real runners, as is shown by Ten-

nessee Green Pod and Emperor William. Late Refugee and Navy

Pea are examples of decidedly spreading bush sorts, and Golden

Wax and Round Yellow Six Weeks of varieties absolutely free from

runners.

Color of plant stems and branches.—Except Blue Pod Butter,

Black Turtle Soup, Lightning, and some varieties having black seed,

all beans cultivated in America are green tlu'oughout the plant. As

explained below- , the solid dark-leaved sorts are separated into vari-

ous shades of green, but their stems and branches are referred to by

no other term than green. Only the first two of the above-named

varities are colored to any extent, and, wliile the above black-seeded

sorts are commonly classed as green-stemmed, they will be found,

upon close examination, to be slightly tinged on the main stem, at

nodes of branch-es, and on the flower stalks.

Season of husJi varieties (very early, or less than 46 days; early,

46 to 48 days; early-intermediate, or 49 to 51 days; intermediate, or

52 to 54 days; intermediate-late, or 55 to 57 days; late, or 58 to 60

days; very late, or more than 60 days).—In the above estimates, as

well as in the variety descriptions, earliness unless otherwise noted is

based upon the time when snap pods are first usable and not when

seeds are first dry and ready for thrashing. Although strictly green

shell and field sorts are seldom used as snaps, it nevertheless seems
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18 AMERICAN VARIETIES OF GARDEN BEANS.

desirable to always give the season of the snap pod stage so as to have

at least one period at wliich all varieties are compared, wliile the

season of the other periods need be given only in varieties where

green shell and dry beans are more important than snap pods. Some
field sorts which produce snap pods much later than some garden

varieties would, if judged upon a snap-pod basis alone, be classed as

late, when in reality they ripen their crops of seeds much earlier than

some so-called early garden varieties. The reason for some garden

varieties being early as snaps but late as dry beans is explained by the

large amount of flesh or pulp in many round-podded garden sorts,

wliich requires for such pods a long time to dry, whereas the pods of field

varieties, consisting, as they do, of thin, tough walls, ripen very quickly

when once the pods start to dry. The season of green shell beans is

not stated in the descriptions, but can be easily ascertained by adding

8 to 10 days to the snap-pod stage, and for field varieties and flat-

podded garden sorts, such as Lightning and Tennessee Green Pod,

from 6 to 8 days to the same period.

Length of hearing ijeriod (very short, short, moderate, long to

moderate, long, very long).—This quality is closely related to season,

the early varieties generally being shorter lived than the late sorts and

without continuous-growing fruit-bearing runners and branches.

The harvesting of an entire crop at a few pickings is sometimes

desired by market gardeners, but for home and general use a longer

period of available snap and green-shell pods is more desirable.

Productiveness (very light, light, light to moderate, moderate,

heavy to moderate, heavy, very heavy).—This character is closely

correlated with season, size, and vigor, the earlier, smaller, and less

vigorous varieties of the extremely early garden class generally being

less productive than the late, large, coarse-growing kinds. An aver-

age }aeld of dry seed for very light croppers, such as Valentine Wax, is

8 bushels, and for very heavy croppers, such as Late Refugee, 14

bushels to the acre. The former has been knowm, however, to pro-

duce as high as 18, and the latter as high as 40 bushels to the acre.

The yield of field varieties is considerably more than that of the

garden sorts, claims of 60 bushels being sometimes made, though the

average for the whole country is only about 12 bushels to the acre.

Size of leaves (very large, large, medium, small, very small).—As

the size of the leaves in the bean plants depends so largely upon the

position of the leaves on the plant, and as there is but little difference

between varieties in the average size of leaves, this quality is generally

of little aid in identification. There are, however, a few thick-stemmed

sorts, like Giant Forcer, which have very uniformly large leaves, and

a few slender-stemmed running sorts, hke Crystal Wax, w^hich have

very uniformly small leaves.
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Color of leaves (very dark green, dark green, medium green, light

green, very light green, grayish green, etc.).—Except Blue Pod But-

ter and Black Turtle Soup, all bush varieties cultivated in the United

States have sohd groon leaves, the de])th of color varying from very

dark green, as in Triumph of Frames and other green-seeded sorts, to

very light green, as in Bountiful. Some varieties, like Late Refugee

and the California field sorts, are peculiar on account of a distinct

grayish green color.

Shape of leaves (narrow across leaflets, medium in width across leaf-

lets, wide across leaflets).—Most bean varieties are so similar in the

shape of their leaves that this character is referred to in the following

descriptions only when the shai)e is imusual. as in Red Valentine and

Refugee Wax, which have narrow, j)()inte(l leaflets, and in IMue Pod

Butter and Black Turtle Souj), which have extremely broad leaflets.

Some varieties are peculiar for being wadest across the base of the

leaflets; others, in being widest across the middle portion.

Surface of leaves (very smooth, smooth, somewhat rough, rough,

very rough).—Most bean varieties are generally so alike in leaf sur-

face, and this character changes so much from very smooth in well-

grown plants to very rough in poorly grown ones, that the smooth-

ness and roughness of leaves is not often of assistance in identification.

In the following descriptions, therefore, it is referred to only in excep-

tional cases, such as in Best of All, wliich has very uniformly rough

leaves, and in Crystal Wax and Rogers's Lima Wax, which have very

uniformly smooth leaves.

Length of petiole (short, medium, long).—The length of the stem of

bean leaves depends largely upon the location of the leaves on the

plants and is usually of but little aid in identification. Varieties like

Hodson Wax, with narrow leaflets, generally have very long petioles,

while those with broad leaflets, like Best of All, generally have short

ones.

Color ofhlossoms (pink, light pink, very hghtpink, shell pink, etc.).

—

Except Blue Pod Butter and Lightning, all bush varieties cultivated

in this country bear flowers which are either white or some shade of

pink. The flowers of some varieties change or wilt to light primrose

when old, but are white in color when young and are so classed in the

descriptions.

Uniformity in size of snap pods (very uniform, uniform, somewhat

variable, variable, very variable).—Most varieties are quite uniform

in the size of their pods, but sometimes, even on the same plant, the

size of pods is quite variable. This is especially true with varieties

like Boston Favorite which have been neglected in selection.

Length of snap pods (very short, short, short medium, medium,

long, medium long, very long).—wSnap pods range in length from 7

J

inches, as in Canadian Wonder, to 3J inches, as in Snowflake.
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StraigJitness of snap pods (very straight, straight, moderately

straight, moderately curved, much curved).—Some stringy pods,

Uke Long Yellow Six Weeks, curve at the middle only; some string-

less ones, Hke Round Pod Kidney Wax, are scimiter curved; other

stringless pods, Hke Grenell's Stringless Green Pod, curve at their

extreme tip end only; some, both of the stringless and stringy types,

hke Wardwell's Kidney Wax and Day's Leafless Medium, curve back-

ward at the extreme stem end only; and some others, hke Navy Pea,

Longfellow, and Improved Goddard, are straight from end to end.

In making comparisons of these pecuharities, it should be remem-

bered that poorly gro^\Ti pods are generally more curved than well-

grown ones.

Cross sections of snap pods (very flat, flat, oval flat, oval, oval

round, round, round broad, very broad, or double barreled).—Varie-

ties described as round or fleshy are generally the most tender, wliile

those described as flat are usually most full of fiber and even when

without string and tough parchment, as in Warren Bush, are at least

harder in texture and require longer to cook than those composed

more largel}" of soft fleshy pulp. Some sorts, like Snowflake, are flat

at the snap stage, but become almost round at the green shell period,

wliile others, hke Refugee, change but little. Some varieties, hke

Emperor Wilham, are decidedly too flat to be attractive as snaps,

wdiile others, like Yosemite, are so broad as to resemble two pods

grown together.

Color of snap pods (very dark green, dark green, medium green,

light green, very light green, light yellow, medium yellow, deep yellow,

etc.).—Many varieties are brilliantly splashed at the green-shell

stage, but nearly all varieties listed by American seedsmen are either

solid green or solid yellow at the snap pod stage, the only exceptions

being Blue Pod Butter, Black Turtle Soup, and a few, hke Refugee

Wax, which are faint red or purplish splashed at the snap pod stage,

and some black-seeded varieties wliich are reddish streaked along the

sutures and at the stem end. Golden Refugee and Crystal Wax,

which are silvery green in color, are classed by some as green-podded

and by others as wax-podded.

Brittleness of snap pods (very brittle, brittle, somewhat brittle, some-

what tough, tough, very tough).—Some varieties, like Pencil Pod

Black Wax, are so brittle that they break when bent very little, while

others, like Davis Wax, must be cut and can not be readily broken

unless gathered when very young and undersized.

Stringiness of snap pods (stringless, inappreciabh' stringy, shghtly

stringy, of moderate string, of strong string, or very strong string).

—

String in bean pods is used to designate the strip of inedible tough

fiber at the dorsal and ventral sutures of many pods. Its presence

usually indicates toughness and poor quality, but not always, as is
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well shown by Red ^^alentine, which, although stringy, is one of the

tenderest and most fleshy of all yarieties.

Fiber w snap pods (none, inappreciable, small, moderate, much).

—

Fiber in bean pods is used to designate the tough layer of parchment

present to a greater or less degree in the walls of all pods at the green-

shell stage, but absent or inappreciable at the snap-pod stage of some

varieties.

Quality of snap pods (very good, good, good to medium, medium,

poor to medium, poor, very poor).—Quality in snaj) pods of American

kidney beans is largely a (juestion of tenderness, fleshiness, and free-

dom from fiber and, unlike English Broad beans and other species,

hardly at all a matter of flavor. Contrary to general opinion, as good

a quality of snaj) pods can be selected from the green-podded as from

the wax-podded varieties.

Freedom froin anthracnose, rust, and other diseases.—Resistance to

disease depends so largely upon conditions that only by a very large

number of tests can an exact statement on disease resistance be

obtained. In some favorable seasons all the varieties in the tests of

the Department of Agriculture were free from disease; in other years

nearly all were more or less afl'ected ; while in still other years some-

times the early and sometimes only the late sorts were afl'ected. In

some seasons the conditions favoring the spread of disease do not

come till the early sorts are past injury ; in other years these injurious

conditions may exist only during the period of the earl}^ varieties. It

seems also that diseases may be carried in the seed and that the pres-

ence of anthracnose and rust are due merely to accidental or tempo-

T&ry infection of particular lots of seed rather than to a continuous or

inherent tendency of certain varieties to disease. As the results of tests

of disease resistance made by the Department of Agriculture were

somewhat irregular and incomplete, the notes made in tliis bulletin on

freedom of varieties from anthracnose can not be said to apply regu-

larly to all sections of the country.

Dorsal and ventral sutures.—These are terms used in botany to

denote the lines of dehiscence in seed pods, the ventral suture signifjang

the line along which the seeds of a pod are attached and the dorsal

suture the opposite line of dehiscence. Morphologically speaking, a

seed pod consists of one or more transformed folded leaves, that of the

bean pod being analogous to a single leaf the margins of which have

folded inward and grown together so as to produce seeds at their line

of union.

Length of pod point (very long, long, medium, short medium, short,

very short).—The pod point or spur of bean pods varies in length from

very long, as in Longfellow and Bountiful, to very short, as in Eureka

and Wardwell's Kidney Wax.
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StraigJitness of pod point (straight, slightly curved, moderately-

curved, much curved, twisted, etc.).—The shape of pod points is often

an indication of stringiness. Pod points which are twisted, irregu-

larly curved, blunt at the end, or depressed at their juncture with the

pod indicate very little or no string, while pod points which are regu-

larly tapering and stiff indicate a more or less strong string.

Size of pod clusters.—Under uniformly favorable conditions the size

'of pod clusters is a helpful and reliable aid to the identification of vari-

eties; but, as the Department trials have not usually been perfect

enough to develop this character, no reference is generally made to it

in the following descriptions. Barteldes's Bush Lima, Tennessee

Green Pod, Wonder of France, and Burpee's Stringless Green Pod are

examples of varieties bearing a large number of pods to the cluster.

Position of pod clusters (well below foliage, mostly below foliage,

equally above and below foliage, mostly above foliage, well above foli-

age).—Quite a number of European sorts, as well as a few domestic

kinds, such as Lightning, have numerous, thick, strong-stemmed

clusters, bearing nearly all their pods well above the plant; other

varieties, mostly of the slender, running type, like Refugee, bear nearly

all their pods well under the foliage.

Color of greeu shell pods.—Most green-colored pods gradually lose

their original green color and become almost as faded and yellow at the

green-shell stage as are the wax sorts at this stage. For this reason

the color of pods at the green-shell stage is not useful in identifying

and describing varieties unless splashing or tingeing appears or some
change occurs other than the usual fading of the pod. This splashing

or tingeing, whenever it does appear, is generally some shade of purple

or red and usually indicates splashed or colored seed.

Depressions between seeds (much depressed, moderately depressed,

slightly depressed, full).—Tennessee Green Pod and most other vari-

eties with seeds very much separated in the pod have their pod walls

much depressed or sunken between the seeds; others, like Yosemite

Wax and Stringless Green Pod, are so sharply constricted between the

seeds that their pods appear as though they had been drawn tight by
a thread and separated into sections; while still other varieties, like

Refugee and certain round-podded sorts, are full or only slightly

depressed between the seeds.

Length in inches of green shell piods.—The measurements given in

the following descriptions are those of average-sized pods from well-

grown plants. Exceptionally large pods may be one-third longer

than the lengths named and unusually poor pods but two-thirds of

these lengths.

Number of seeds in green shell pods.—Six is the usual number of

seeds for most varieties and conditions, ten being the largest ever

found in pods of bush beans at Washington, D. C. If plants be well
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jjrown no American variety of Kidney bean contains less tlian four

seeds.

Position of seeds in green shell pods (very crowded, crowded, fairly

close, somewhat separated, fairly separated, much separated).—The

position of seeds in. a bean pod varies from the tiojhtly crowded con-

dition of Red A'alentine to the much separated condition of Rogers's

Lima Wax and Tennessee Green Pod.

Ease of thrashing dry pods (very easily thrashed, fairly easy to

thrash, somewhat hard to thrash, hard to thrash).—Ease of thrashin«:;

is largely determined by the amount of fiber in bean pods. Thin-

walled, tough-podded field varieties seldom wrinkle or shrivel tightly

about the seed or break up into sections when thrashed, as do many
of the fleshy-podded garden varieties.

Size of dry seeds (very small, small, small-medium, medium, large-

medium, large, very large).—Of kidney beans the small-seeded varie-

ties, like Navy Pea, produce about 2,200 seeds to the pint, the medium-

seeded varieties, like Golden Wax, about 1,100, and the large-seeded

varieties, like Improved Goddard, about 550. Bush Multiflora,

Scarlet Runner, and Wliite Dutch Runner produce about 250, Hen-

derson's Bush Lima about 1,100, Burpee's Bush Lima about 320,

and Dreer's Bush Lima about 450 seeds to the pint. Although the

size of the seed is generally quite uniform in the same variety and

varies but little from the illustrations given in this bulletin, they are

nevertheless often affected by unusual seasons, locations, and soil con-

ditions, those grown in very poor soil and during dry seasons often

being but half the size of those grown in unusually damp locations

and seasons.

Length of dry seeds (extremely slender, slender, medium, somewhat

short, short, very short).—The shape of dry seed is a fairly constant

feature which varies but little with season and conditions. Some
kidney sorts, like Ruby Horticultural Bush, are almost as broad as

long, while others, like Longfellow, are several times greater in length

than in cross section.

Cross sections of dry seeds (very flat, flat, flat-oval," oval, round-

oval, round).—The shape of the cross section of seeds is a fairly

constant varietal feature and is usually an indication of the shape of

the pods.

Ends of dry seeds (very rounded, rounded, rounded to truncate,

truncate, decidedly truncate).—The shape of the ends of seeds depends

largely upon the position of the seeds in the pod, those which are

very crowded in the pod being generally square at the ends, while

those which are well separated in the pod are usually rounded at the

ends.
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Curvature at eye of dry seed (much incurved, incurved, almost

straight, straight, rounded or full, very well rounded or full).—Seeds

vary in shape at the eye from the very incurved condition of French

Flageolet to the very rounded or full condition of Wliite Marrow.

Color of dry see^s.—Because different varieties of beans vary more

in the color of seeds than is the case with other vegetables, there is less

opportunity for substitution with bean varieties than there is with

varieties of other vegetables. In exceptional soils and seasons, the

amount of splashing and mottling may vary more or less from that

shown in the plates of this bulletin. Golden Wax, for example, may

in certain soil and seasons show very little white color, while under

other conditions four-fifths of the surface of the seeds may be white.

As no complete chart of colors is at present published in this country,

it has been necessary to adopt as the standard for the description of

colors the French publication edited by Henri Dauthenay and known

as Repertoire de Couleurs.

VARIETY FORMS FOR POLE KIDNEY BEANS.

Pole Kidney beans are described in nearly the same terms as bush

Kidney beans, the exceptions being as follows:

Climhing JiaUt (good, fair, poor).—Pole beans, instead of being

described as erect in habit, are classified according to their ability to

take hold of and twine about poles or other supports. Some varie-

ties, such as Golden Champion and many of the Horticultural class,

at first appear to be spreading bush sorts and do not at once take

readily to climbing, but when once started nearly all American varie-

ties climb readily to poles or to any other suitable supports.

Branching Jiahit (much branched, moderately branched, little

branched).—This character, which is not included in the description

of bush varieties, is of some use in defining pole sorts to express an

open slender growth, like Kentucky Wonder, or dense spreading

growth, like Virginia Cornfield.

Season of snap pods for pole varieties (very early, or less than 57

days; early, or 57 to 60 days; early-intermediate, or 61 to 64 days;

intermediate, or 65 to 68 days; intermediate-late, or 69 to 72 days;

late, or 73 to 76 days; very late, or more than 76 days).—Sometimes

very early varieties, like White Creaseback and Golden Champion,

produce pods before the runners appear; and when plants are checked

in growth, especially those of the Horticultural class, they often

show the same tendency. ' Six to ten days are required for different

varieties of pole beans to develop from the snap into the green shell

stage.
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VARIETY FORMS FOR LIMA BEANS.

Most of tlu' terms used to describe pol Kidiu v unci bush Kidney
varieties are also applicable to pole Lima and bush Lima varieties,

respectively. The exceptions are that season in Limas is judged at

the green-shell stage, and since Lima pods are neither usable nor

characteristic at the snap-pod stage no description is necessary of

them at that j)oriod, while color is described by merely stating the

shade of green in leaf and pod.

Season of hush Lima varieties (very early, or less than 75 days;

early, or 75 to 78 days; intermediate, op 79 to 81 days; late, or 82

to 84 daj^s; very late, or over 84 days).—Both pole and bush Lima
varieties seem more subject to delay in season through cold, wet

weather and other unfavorable conditions than Kidney beans.

Reports on season in Limas tlierefore differ greatly, and though the

above-mentioned ])eriods are applicable to most conditions, they

nevertheless vary from one to thre(> weeks longer and sometimes

from a week to 10 days shorter than stated here.

Season of pole Lima varieties (very early, or less than 80 days;

early, or 80 to 83 days; intermediate, or 84 to 86 days; late, or 87

to 83 days; very late, or over 90 days).—As previously stated, this

quality is subject to great variation in Limas. In pole varieties an

additional source of variation arises from certain stray pods which

ripen early but are too few in number and too spasmodic in season

to be a real indication of earliness.

SUMMARY OF DESIRABLE VARIETIES.

The following lists represent a cursory review of some of the

important decisions stated in the variety descriptions of this bul-

letin. Such lists as these are, of course, subject to many limita-

tions, as all experienced gardeners will appreciate. Many varieties

not suited for general use, but admirabl}^ adapted to special soils,

markets, and conditions, are not uicluded in these lists, and others

just as suitable as the sorts named but differing from them in imma-
terial respects arc also omitted. Standard varieties and sorts rep-

resenting considerable range in type have generally been selected, the

object being to avoid as far as possible those sorts which are but

little known and also those which represent very similar character-

istics.

Desirable hush varieties for home use.—For green-colored snaps:

Giant Stringlcss Green Pod, Red Valentine, Late Refugee, Warren
Bush. For j^ellow-colored snaps: Maule's Nameless Wax of 1906,
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Pencil Pod Black Wax, Keeney's 'Rustless Golden Wax, Refu-

gee Wax, Burpee's Kidney Wax. For combination of snaps and

green shell in a single variety: Ruby Horticultural Bush, Warren

Bush. For Lima beans: Wonder Bush, Dreer's Bush, Wood's Pro-

lific Bush. For Kidney green shell beans : Improved Goddard, Ruby
Horticultural Bush, Tennessee Green Pod.

Profitable hush varietiesfor marlcet.—For green-colored snaps: Hod-

son Green Pod, Late Refugee, Black Valentine, Extra Early Refu-

gee, Giant Stringless Green Pod, Red Valentine. For yellow-colored

snaps: Hodson Wax, Keeney's Rustless Golden Wax, Golden Wax,
Davis Wax, Refugee Wax, Bismarck Black Wax. For Lima beans:

Wonder Bush, Wood's Prolific Bush, Dreer's Bush. For Kidney

green shell beans: Improved Goddard, Ruby Horticultural Bush.

The above sorts were selected without reference to whether the

quality is good or bad, the most importance being given to produc-

tiveness, attractiveness, hardiness, and shipping qualities.

Desirable pole varieties for home use.—For green-colored snaps:

Black Kentucky Wonder, Burger's Stringless, Kentucky Wonder,

Lazy Wife Pole. For yellow-colored snaps: Golden Carmine-Podded

Horticultural, Golden Cluster Wax, Indian Chief. For combination

of snaps and green shell beans in a single variety: Lazy Wife, Black

Kentucky Wonder, Golden Carmine-Podded Horticultural. For

Lima beans: Henderson's Ideal, Wood's Improved Pole Lima,

Dreer's Pole Lima. For Kidney green shell beans: Lazy Wife,

Childs's Horticultural, London Horticultural, Golden Carmine-Podded

Horticultural.

Profitable pole varieties for marlcet.—For green-colored snaps: Wliite

Creaseback, Black Kentucky Wonder, Lazy Wife, Scotia. For yellow-

colored snaps:- Indian Chief, Kentucky Wonder Wax, Golden Carmine-

Podded Horticultural. For Lima beans: Henderson's Ideal, Wood's

Improved Pole Lima, Dreer's Pole Lima, Leviathan. For Kidney

green shell beans : London Horticultural, Childs's Horticultural, Wor-

cester Mammoth, Dutch Case Knife.

Most largely grown garden hush varieties.—Of green-colored Kidney

sorts Red Valentine is by far the mosi largely planted, followed

next by Late Refugee, Burpee's Stringless Green Pod, Giant String-

less Green Pod, Extra Early Refugee, and Mohawk. None of the

wax sorts are as extensively planted as the more popular green-

podded sorts. The most largely grown of the class are Improved

Golden Wax, Golden Wax, Wardwell's Kidney Wax, German Black

Wax, Davis Wax, and Currie's Rustproof Wax. The most popular

Lima varieties are Burpee's Bush Lima, Henderson's Bush Lima,

and Dreer's Bush Lima.

Most largely grown field varieties.—Navy Pea, commonly known to

the produce trade as Marrow Pea, is by far the most popular
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varietv; fi)ll()vvino; it arc the Modiuuis, rcprescntiHl by Biirlingaiue

Modium, Day's Leafless Medium, and others of local or trade names.

^Miite Marrow and Red Kidney probably rank third and fourth.

Most largely groirn garden pole varieties.—Of the green-colored kid-

ney sorts Kentucky Wonder is by far the most largely grown. After

it come London Horticultural, Lazy Wife, WTiite Creaseback, and

Dutch Case Knife. None of the wax sorts are planted as exten-

sively as the more popular green-colored sorts. The most largely

gro\\Ti of the class are probably Indian Chief and Golden Cluster

Wax. The most largely grown Limas are King of Garden Pole,

Large ^^liite Pole, and Small AMiite Pole.

Most productive garden hush varieties.—For green-colored snaps:

Hodson Green Pod, Galega, Golden Refugee, Late Refugee, Byer's

Bush. For yellow-colored snaps: Hodson Wax, Refugee Wax,

Keeney's Rustless Golden Wax, Speckled Wax. For Lima beans:

Wonder Bush, Dreer's Bush, Wood's Prolific Bush, or Burpee's Bush,

depending upon conditions. For Kidney green shell lieans: Im-

proved Goddard, Boston Favorite, Warren Bush, Marblehead Horti-

cultural, Wliite Kidney.

Most productive pole varieties.—For green-colored snaps: Powell's

Prolific, Scotia, Black Kentucky Wonder, Lazy Wife, London Horti-

cultural. For yellow-colored snaps: Indian Chief, Andulusia Wax,

Golden Cluster Wax. For Lima beans : King of Garden, Dreer's Pole,

or Wood's Improved Pole, depending greatly upon conditions. For

Kidney green shefl beans: London Horticultural, Lazy Wife, Dutch

Case Knife.

Bush varieties of good quality.—For green-colored snaps: Burpee's

Stringless Green Pod, Giant Stringless Green Pod, Knickerbocker,

Henderson's Full Measure, Red Valentine, Warren Bush. For yel-

low-colored snaps: Yosemite Wax, Pencil Pod Black Wax, German

Black Wax, Refugee Stringless Wax, Maule's Nameless Wax of 1906.

There is so little difference in quality between Kidney varieties at the

green and dr}^ shell stages and tastes vary so greatly as to what is good

quality at these stages that it seems quite impossible to say which

varieties are best in quality for green shell and baking beans. The

horticultural varieties are, how^ever, generally classed in America as the

best for green shell beans. For baking beans certain varieties of the

so-called field beans are preferred by different nationalities, as, for

instance, persons of Spanish descent generally prefer the Red Kidney,

the California field varieties, or other kinds to which they have been

accustomed, while Americans usually prefer the Marrow or Pea vari-

eties, and Swedish people the Brown Swedish varieties to which they are

accustomed. Opinions differ greatly regarding the quality of Lima

beans, but Dreer's Bush is generally given first place; Burpee's Bush,
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or some other large, flat-seeded sort, second place, and Henderson's

Bush, or some other small, flat-seeded sort, third place.

Pole varieties of good quality.—More than half the green-podded

varieties and all the wax-podded pole sorts, except Golden Champion,

are of good quality as snaps. Burger's Stringless probably stands

first, after which comes Lazy Wife, then Arlington Cranberry, Golden

Carmine-Podded Horticultural Wax, Golden Cluster Wax, and Ken-

tucky Wonder Wax. The remarks already made on the cjuality of

green and dry shell beans of bush varieties apply also to pole sorts.

Earliest and latest hush varieties for snaps.—For earliest green-colored

snaps: Warwick, Bountiful, Taylor's Green Pod, Xe Plus Ultra, and

Grenell's Stringless Green Pod. For earliest yellow-colored snaps:

Challenge Black Wax, Valentine Wax, Golden Wax, Improved Golden

Wax, Currie's Rustproof Wax. For latest green-colored snaps :

Galega, Hodson Green Pod, Late Refugee, Golden Refugee, Byer's

Bush. For latest yellow-colored snaps: Hodson Wax, Speckled

Wax, Burpee's White Wax, Refugee Wax.

Earliest and latest pole varieties for snaps.—Earliest green-colored

snaps: White Creaseback, Burger's Stringless, Kentucky Wonder,

Arlington Red Cranberry. For earliest j^ellow-colored snaps: Golden

Champion Pole, Kentucky Wonder Wax, Golden Carmine-Podded

Horticultural. For latest green-colored snaps: Powell's Prolific,

Wliite Sickle, Scotia, London Horticultural. For latest yellow-

colored snaps: Indian Chief, Mont d'Or, Andulusia Wax.

Disease-resistant varieties.—As already explained, disease resistance

in bean varieties is subject to great variation. For this reason, advice

on selection can be given along general lines only, the most impor-

tant being that large, vigorous-growing, stringy, tough-podded, green-

podded, and field varieties are generally less subject to disease than

correspondingly small, frail-growing, stringless, brittle-podded, wax-

podded, and garden varieties. Conspicuous exceptions occur in all

these groups; for example, the tough-podded Davis Wax has of late

years been more subject to rust and anthracnose than many tender-

podded wax varieties, and the green-podded Longfellow more sus-

ceptible to disease than many tenderer podded sorts of less vigor.

Little-known hut desirahle varieties.—Green-podded bush: Hodson

Green Pod, Byer's Bush, Warren Bush, Henderson's Full Measure,

Golden Refugee. Wax-podded bush : Hodson Wax, Maule's Nameless

Wax of 1906, Keeney's Rustless Golden Wax, Burpee's Kidney Wax,

Bismarck Black Wax, Golden Crown. Bush Lima : Wonder Bush,

Wood's Prolific Bush. Green-podded pole : Black Kentucky Wonder,

Scotia, Burger's Stringless, Powell's Prolific, White's Prolific. Wax-

podded pole: Golden Carmine-Podded Horticultural, Kentucky Won-

der Wax. Pole Lima: Henderson's Ideal, Le\4athan, Wood's Im-

proved Pole.

109



CLASSIFICATION OF VARIETIES. 29

CLASSIFICATION OF VARIETIES.

Vicinfaba (English Broad lioans). Leaves pinnate, the terminal loallet wanting or

represented In- a nidinienlary tendril; seeds with hiluni extending over at least

qne-fifth circumference of seed; plants erect Broad Windsor.

Vigna sesqaipalalis (Yard Long or Asparagus bean). Leaves pinnately trifoliate, the

terminal leaflet present; seeds with hilum extending over less than one-tenth cir-

cumference of seed; flowers with keel not .'spirally twisted; plants climbing or

trailing, never erect Yard Long.

Phasfohis coccineus (Multiflora beans). Leaves pinnately trifoliate, the terminal

leaflet present; seed with veining almost imperceplihle; flowers large, or at least

1\ inches across wings, and with keel spirally twisted; roots tuberous-rooted or

thickened.

Plants 1iu.sh Aroostook Bush Lima, Bartledes's Bush Lima.

Plants pole Scarlet Runner, White Dutch Runner.

PhaseoUis liinatm (Lima beans). Leaves pinnately trifoliate, the terminal leaflet

present; seeds with more or less pronounced veining and flat to oval-flat; flowers

.small or not over | inch across wings; roots fibrous; pods not edible at any stage of

development.

Plants bush.

Seeds flat and large Burpee's Bush Lima, Wonder Bush Lima.

Seeds flat and small Henders.)n"s Bush Lima. Wood's Prolific Bush,

Willow-Leaved Bush, Jackson Wonder Bush.

Seeds thick and large Dreer's Bush Lima.

Plants pole.

Seeds flat and large Leviathan Pole. Seiberts Pole. Extra Early

Jersey Lima, Large White Lima, King of Garden,

Henderson's Ideal, Ford's Mammoth, Salem

Mammoth, Mottled Lima, Long-Podded Lima.

Seeds flat and small Small Wliite Lima, Willow-Leaved,

Wood's Improved, Florida Butter.

Seeds thick and large Dreers Pole.

Phaseolus vulgaris (Kidney beans). Leaves pinnately trifoliate, the terminal leaflet

present; seeds with more or less pronounced veining, mostly round but sometimes

flat through cross section; flowers small or not f inch across wings; roots fibrous;

pods edible, at least when young.

Plants bush.

Pods more or less green in color at snap stage.

Fully developed snap pod brittle, or at least readily breaking when bent.

Pods more or less flat Bountiful, Grenell's Stringless

Green Pod, Ruby Horticultural, Yellow Cranberry,

W^arren Bush, Low's Champion.

Pods varying from oval to round in cross section.

Plants decidedly spreading or with semirunners Golden

Refugee, Refugee, Yankee Winter.

Plants erect, or at least devoid of semirunners.

Pods stringless or nearly so Burpee's Stringless

Green Pod, Giant Stringless Green Pod, Hender-

son's Full Measure, Knickerbocker, Garden Pride,

Taylor's Green Pod, Round Yellow Six Weeks.
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Phaseolm vulgaris (Kidney beans)—Continued.

Plants bush—Continued.

Pods more or less green in color at snap stage—Continued.

Fully developed snap pod brittle, etc.—Continued.

Pods varying from oval to round in cross section—Continued.

Plants erect, or at least devoid of scmirunners—Continued. .

Pods with more or less pronoimced string Red
Valentine, WTiite Valentine. Cream Valentine,

Extra Early Refugee. Byer"s Bush. Longfellow,

Best of All, Giant Forcer, Thorbum's Prolific

Market.

Fully developed snap pods more or less tough or not readily breaking

Avhen bent, but sufficiently free from fiber to be in general use as snaps

rather than as green or dry shell beans.

Plants very spreading or with semirunners Gralega,

Hodson Green Pod.

Plants erect or at least devoid of semirunners.

Plants purplish tinged and seeds light ecru Blue

Pod Butter.

Plants green and seeds sea-green Triumph of Frames,

Wonder of France.

Plants solid green and seeds black, brown, or other than sea-

green or light ecru Long Yellow Six Weeks,

Xe Plus Ultra. Veitch"s Forcing, Vienna Forcing,

China Red Eye, Mohawk, French Mohawk, Black

Valentine.

Fully developed snap pods decidedly tough and so full of fiber as to be

in more general use as green and dry shell beans than as snaps.

Plants very spreading or with semirunners.

Plants thick-stemmed; green shell pods oval-fiat and purple in

color Black Turtle Soup.

Plants thick-stemmed; green shell pods very flat and green in

color (except Lightning, which is sometimes tinged with

brownish purple) Emperor Williajn,

Earliest Market. Everbearing, Lightning, Ten-

nessee Green Pod.

Plants thick-stemmed; green shell pods changing to oval or

nearly so and green in color ^Tiite Mairow,

Improved Yellow Eye. Eureka.

Plants slender-stemmed; g^een shell pods changing to oval or

nearly so and green in color Snowflake, Navy,

Prolific Tree. Day's Leafless.

Plants erect or at least devoid of semirunners. except Boston Fa-

vorite.

Seeds of solid white color Early Aroostook, French

Flageolet. \\Tiite Kidney, Vineless Marrow.

Seeds of solid brownish or violet shades Red Kidney,

Canadian Wonder, Vick's Prolific Pickler, Brown

Swedish.

Seeds splashed with violet, red, or similar colors with gen-

erally a pale buff as the predominating color Improved

Goddard. Boston Favorite, Marblehead Horticul-

tural, Crimson Beauty, Warwick, French Kidney.
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Phaseolus vulgaris (Kidney beans)—Continued.

Plants bush —Continued,

Pods more or less yellow at snap stage.

Fully developed snap pods more or les.^ brittle or breaking readily

when bent.

Pods more or less flat.

Plants with creepins; semirunners Rogers's Lima Wax.
Plants with drooping semirunners Keeney's Rust-

less Golden Wax.
Plants erect or devoid of semirunners Golden

Wax, Improved Golden Wax, Wardwell's Kidney
Wax, Henderson s Market Wax, Burpee's Kidney
Wax, Black-Eyed Wax, Burpee's White Wax,
Leopard Wax.

Pods round or nearly so.

Plants decidedly spreading and with semiranners Crystal

Wax, Refugee.

Plants more or less erect or at least devoid of semirunners.

German Black Wax, Prolific Black Wax, Chal-

lenge Black Wax, Bismarck Black Wax, Pencil

Pod Black Wax, Round Pod Kidney Wax, Liv-

ingston's Hardy Wax, Ycsemite Wax, Double-

Barrel Wax, Maule's Butter Wax, Maule's Name-
less Wax of 1906, Golden Crown Wax, Jones's

Stringless Wax, Valentine Wax, Monarch Wax,
Golden Beauty, Speckled Wax.

Fully developed snap pods somewhat tough or not breaking readily

when bent Davis Wax, Scarlet Flageolet Wax, Purple

Flageolet Wax, Allan's Imperial Wax, Horti-

cultural Wax. Currie's Rustproof Wax, Detroit

Wax, Golden-Eyed Wax, Hodson Wax.
Plants pole.

Pods more or less green at snap stage.

Fully developed pods more or less brittle or readily breaking when bent.

Pods more or less flat at snap stage Arlington

Red Cranberry, Extra Early Horticultiu-al, Lazy
Wife, London Horticultural, Red Cranberry,

AMiite's Prolific, Worcester Mammoth.
Pods round or nearly so at snap stage Black

Kentucky Wonder, Burger's Stringless, Kentucky
Wonder, Powell's Prolific, Scotia Pole, Tennessee
Wonder, White Creaseback, White Sickle.

Pods more or less tough as fully developed snaps or not readily breaking
when bent.

Seeds white Dutch Case Knife, Early

Giant Advance, Royal Corn, Virginia Cornfield.

Seeds colored Brockton Pole,

Childs's Horticultural, Concord Pole, Missouri

Wonder, Southern Prolific, Speckled Cut Short.

Pods more or less yellow in color at snap stage.

Pods always wide and flat Golden Carmine-Podded
Horticultural, Golden Cluster Wax, Sunshine

Wax, Kentucky Wonder Wax, Landreth's Wax.
Pods wide and flat only at snap stage Andalusia

Wax, Indian Chief, Mont d'Or Wax.
Pods always round through cross section Golden Champion Wax.
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ARTIFICIAL KEY TO VARIETIES.

The following key, arranged on the dicliotomous system, now
largely adopted by botanists, is devised to enable the student to

determine the variety name of any bean listed by American seeds-

men. An examination of the numbers on the left will show that

these numbers run from 1 to 111 in pairs and that the descriptions

in each one of tliis set of numbers are in opposite or contrasting

characters; also that at the right of these descriptions is given

sometimes a variety name and sometimes a number referring to a simi-

lar number on the left of the page. To trace out a particular variety,

like Currie's Rustproof, for instance, the student, beginning at 1, is

referred in regular order to 2, 3, 6, 21, 48, 49, 54, 55, and finally to

56, where the name sought is given on the right.

In order to make this key compact, the descriptions are necessarily

quite short, and in case of the color of seeds it has seemed desirable to

disregard the minute, almost imperceptible colored area about the eye

of some seeds and describe them as of a solid color, although they are

not so described in the formal descriptions, or at least the minute col-

ored area around the eye is given some mention.

1. Seeds with very large hilum, or eye, extending over at least one-fifth circumfer-

ence of seed Broad Windsor and other English Broad varieties.

1. Seeds with very small hilum, or eye, extending over not more than one-

twentieth circumference of seed 2

2. Fully developed pods less than one-fourth inch in diameter and at least 14

inches in length (leaf, pod, and habit resembling cowpea) Yard Long Pole.

2. Fully developed pods over one-fourth inch in diameter at widest portion and less

than 14 inches in length (leaf, pod, and habit not resembling cowpea) 3

3. Flowers large, or at least 1^ inches across wings; roots inclined to be

thickened (Multiflora varieties) 4

3. Flowers small, or not over five-eighths inch across wings; roots never thick-

ened, always fibrous (Lima and Kidney varieties) 6

4. Plants bush Aroostook Bush Lima, Barteldes^s Bush Lima.

4. Plants pole 5

5. Seeds white White Dutch Runner.

5. Seeds 'violet-black, mottled with bluish violet Scarlet Runner.

6. Pods never fleshy or edible even when very young (Lima beans) 7

6. Pods more or less fleshy and always edible when very young (Kidney beans) . . 21

7. Plants bush 8

7. Plants pole 12

8. Seeds yellowish, splashed with pansy violet Jackson Wonder Bush.

8. Seeds entirely white 9

9. Pods thick and seeds very crowded in pod Dreer's Bush.

. 9. Pods flat and seeds somewhat separated in pod 10

10. Leaflets extremely narrow or lanceolate Willow-Leaved Bush.

10. Leaves not extremely narrow or lanceolate 11

11. Leaves very glossy and seeds small Wood's Prolific Bush, Henderson's Bush.

11. Leaves not very glossy and seeds large Burpee's Bush, Wonder Bush.
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12. Seeds mottlod 13

12. Seeds entirely white 14

13. Seeds mottled with brownish black Florida Butter.

13. Seeds mottled with plum violet Mottled Pole.

14. Leaflets extremely narrow or lanceolate Willoic-Lcaicd Pole.

14. Leaflets not extremely narrow nor lanceolate 15

15. Leaves very glossy Small White Pole, Wood's Improved Pole.

15. Leaves not very glossy 16

16. Pods thick and seeds very crowded in pod Drccr's Pole.

16. Pods flat and seeds somewhat separated in pod 17

17. Pods uniformly much twisted Long-Podded Pole.

17. Pods not uniformly much twisted 18

18. Pods large or very large 19

18. Pods medium or large-medium 20

19. Variety early Leviathan.

19. Varieties late Henderson's Ideal, Ford's Mammoth. King of Garden.

20. Varieties intermediate or later in season Large White Pole, Salem Pole.

20. Varieties early in season Extra Early Jersey Pole, Seibert's Pole.

21. Plants pole 22

21. Plants l)ush 48

22. Pods yellow (wax varieties) 23

22. Pods green 31

23. Seeds entirely white 24

23. Seeds not entirely white • 25

24. Pods decidedly flat Golden Cluster Wax.

24. Pods rounded Andalusia Wax.

25. Seeds distinctly splaslunl 26

25. Seeds not distinctly splashed 27

26. Seeds light yellow, splashed with red Golden Carmine-Podded Horticultural.

26. Seeds maize yellow, splashed with dark hazel Landreth's Wa,r.

27. Pods flat or nearly so at green shell stage 28

27. Pods rounded or nearly so at green shell stage 29

28. Seeds maroon to chocolate brown Kentucky Wonder Wax.

28. Seeds purplish brown Sunshine Wax.

29. Variety early in season Golden Champion.

29. Varieties intermediate-late or late in season 30

30. Seeds madder brown or pansy violet Mont d'Or.

30. Seeds bluish black Indian Chief.

31. Seeds entu'ely white - 32

3\. Seeds not entirely white 37

32. Varieties late-intermediate or earlier in season 33

32. Varieties late or very late in season >. 35

33. Pods very flat Dutch Case Knife, Early Giant Advance.

33. Pods not very flat 34

34. Pods stringless Burgers Stringless.

34. Pods stringy White Creaseback.

35. Pods stringless - Lazy Wife.

35. Pods stringy 36

36. Pods round or nearly so White Sickle.

36. Pods oval-flat to flat Royal Corn, Virginia Cornfield.

37. Seeds of at least two well-defined colors 42

37. Seeds of but one well-defined color 38

38. Variety very early in season Kentucky Wonder.
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38. Varieties late-intermediate or later in season 39

39. Pods round PoivelVs Prolific. Southern Prolific (round type).

39. Pods oval-flat to very flat 40

40. Seeds entirely black Black Kentucky Wonder.

40. Seeds solid plum violet or solid fawn 41

41. Pods stringless Arlington Red Cranberry.

41. Pods stringy Red Cranberry, Southern Prolific {flat type).

42. Seeds pale buff, splashed with reddish purple or purplish red (Horticultural

beans) 43

42. Seeds not pale buff and not splashed with reddi.sh purple or purplish red 44

43. Pods stringless Extra Early Horticultural,

London Horticultural, Worcester Mammoth.

43. Pods stringy Brockton Pole, Childs'.^ Horticultural.

44. Pods round, or nearly so, at snap stage Scotia, Tennessee Wonder.

44. Pods flat at snap stage 45

45. Seeds round 46

45. Seeds flat or flat-oval 47

46. Seeds largely white with light buff around eye Concord Pole.

46. Seeds dingj^ gray dotted with purplish red Speckled Cut Short.

47. Seeds putty color with golden bronze-green stripes White's Prolific.

47. Seeds pinkish drab with tan brown stripes Missouri Wonder.

48. Pods yellow (wax varieties) 49

48. Pods green 76

49. Seeds entirely white 50

49. Seeds not entirely white 54

50. Pods silvery yellow or silvery white Crystal Wax.

50. Pods not silvery yellow or sUvery white 51

51. Pods stringy 52

51

.

Pods stringless 53

52. Seeds small and plants spreading Rogers's Lima Wax.

52. Seeds large-medium and plants erect Davis Wax.

53. Pods flat Burpee's White Wax.

53. Pods round Jones's Stringless, Golden Crown.

54. Seeds entirely black 55

54. Seeds not entirely black 58

55. Pods stringy 56

55. Pods stringless 57

56. Pods round or nearly so Bismarck Black Wax.

56. Pods flat Currie's Rustproof.

57. Pods double-baiTeled and very variable in size Yosemitc Wax.

57. Pods not double-ban-eled and not very variable in size Challenge Black Wax,

German Black Wax, Pencil Pod Black Wax, Prolific Black Wax.

58. Seeds of at least two well-defined colors 62

58. Seeds of but one well-defined color 59

59. Pods oval-round to double-barreled 60

59. Pods flat 61

60. Pods verj^ broad or double-barreled Double-Barrel Wax.

60. Pods oval-round Golden Beauty.

- 61. Seeds straw yellow Henderson's Market Wax.

61. Seeds plum violet or blackish p\uple. . . Scarlet Flageolet Wax, Purple Flageolet Wax.

62. Seeds evenly mottled or colored throughout 63

62. Seeds not evenly mottled or colored throughout 68
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63. Pods flat and tough Hodson Waa\ Horticultural Wacc, Mohawk Wax.

63. Pods round and brittle 64

64. Variety very early antl plants small Valentine Wax.

64. Varieties later than early-intermediate and plants large 65

65. Pods stringy 66

65. Pods stringless 67

66. Seeds l^luish black, mottled with pale buff Refugee Wax.

66. Seeds reddish buff, splashed with reddish purple Speckled Wax.

67. Seeds bluish black, mottled with pale buff Refugee Stringless Wax.

67. Seeds chocolate lirown, mottled with maize yellow Livingston's Hardy Wai:.

68. Pods stringy Golden-Eyed Wax. Detroit Wax, Allan's Imperial Wax.

68. Pods stringless (iO

69. Seeds with less than one-tentli surface solid white Leopard Wax.

69. Seeds witli over three-tenths surface solid white 70

70. Seeds of a solid color around eye 71

70. Seeds mottled with at least two well-defined colors around eye 73

71. Pods oval or oval-flat through cross section Black-Eyed Wax.

71. Pods round through cross section 72

72. Seeds black at eye Round Pod Kidney Wax.

72. Seeds golden bronze or pansy violet at eye Maule's Nameless, Monarch Wax.

73. Pods roimd to double-barreled Maule's Butter.

73. Pods oval to flat 74

74. Plants spreading Keeney's Rxstless Golden Wax.

74. Plants erect 75

75. Seeds round and proportionally short Lnproved Golden Wax, Golden Wax.

75. Seeds flat and proportionally long. . WardivelVs Kidney Wax, Burpee's Kidney Wax.

76. Seeds entirely white 77

76. Seeds not entirely white 83

77. Pods stringless Garden Pride.

77. Pods stringy 78

78. Pods round or nearly so at snap stage 79

78. Pods flat at snap stage 80

79. Plants spreading in habit and late Yankee Winter.

79. Plants very erect in habit and early White Valentine.

80. Seeds flat or flat-oval through cross section Earliest Market,

Everbearing, Emperor William.

80. Seeds oval to round through cross sect ion 81

81. Plants erect . . . .Early Aroostook, French Flageolet, Vineless Marrow, White Kidney.

81. Plants more or less spreading 82

82. Seeds large for field beans White Marrow.

82. Seeds very small to medium for field beans Day's Leafless Medium,

Navy Pea, Prolific Tree, Snowflake.

83. Seeds entirely black 84

83. Seeds not entirely black 86

84. Seeds and plants decidedly purplish tinged Black Turtle Soup.

84. Seeds and plants not perceptibly purplish tinged 85

85. Variety early-intermediate in season Black Valentine.

85. Variety very late in season Thorhurn's Prolific Market.

86. Seeds of but one well-defined color 87

86. Seeds of at least two well-defined colors 98

87. Pods oval to round at snap stage 88

87. Pods flat to very flat at snap stage 90
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88. Seeds entirely purplish brown Knickerbocker.

88. Seeds not entirely purplish brown - - - 89

89. Seeds burnt umber or sea green in color Burpee's Stringiest

Green Pod, Triumph of Frames.

89. Seeds medium ecru, l^rown ocher. or straw yellow in color Cream Valentine,

Giant Stringless Green Pod, Round Yellou: Six Weeks, Taylor's Green Pod.

90. Pods with inappreciable string 91

90. Pods with more or less pronounced string 92

91. Seeds carmine-violet or blackish violet Low's Champion, Warren Bush.

91

.

Seeds straw yellow in color Yellow Cranberry, Bountiful.

92. Seeds sea green in color when dry Wonder of France.

92. Seeds not sea green in color when dry 93

93. Pods and plants decidedly purplish tinged. Blue Pod Butter.

93. Pods and plants not decidedly purplish tinged 94

94. Plants very spreading 95

94. Plants erect or very erect 96

95. Variety early-intermediate Tennessee Green Pod.

95. Varieties very late Bayo, Pinks, Red Mexican.

96. Varieties early or very early -tVe Plus Ultra,

Veitch's Forcing, Long Yellow Six Weeks.

96. Varieties not early or very early 97

97. Seeds plum violet or garnet brown Canadian Wonder,

Red Kidney, VicFs Prolific Pickler.

97. Seeds greenish yellow or brown ocher Brown Swedish, Eureka.

98. Seeds colored near eye only, remaining portion white 99

98. Seeds evenly splashed or colored throughout 100

99. Pods stringless GreneWs Stringless.

99. Pods stringy ^'^^on' Eye,

Improved Yellow Eye, China Red Eye, Vienna Forcing.

100. Pods round or oval-round at snap stage ' 101

100. Pods flat at snap stage 105

101. Seeds splashed with reddish shades Bed Valentine,

Best of All (late type), Longfellow.

101. Seeds not splashed with reddish shades 102

102. Seeds largely pale buff in color and sparingly splashed with medium fawn.

Giant Forcer.

102. Seeds not largely pale buff in color and not splashed with medium fawn 103

103. Plants very spreading Golden Refugee, Late Refugee.

103. Plants erect 104

104. Seeds chocolate brown splashed with maize yellow. . . Herulerson' s Full Measure.

104. Seeds purple-violet or bluish black, splashed with pale buff Byer's Bush,

Extra Early Refugee.

105. Leaves and stems decidedly purplish tinged Lightning.

105. Leaves and stom.s wholly green lOG

106. Seeds splashed with reddish shades and pale buff 107

106. Seeds not splashed with reddish shades and pale ])uff -• HO

107. Pods stringless -^"^i/ Horticultural.

107. Pods stringy 108

108. Plants very erect Warwick, Improved Goddard, Crimson Beauty.

108. Plants more or less spreading 109

109. Variety very late Hodson Green Pod.

109. Varieties intermediate or late-intermediate Boston Favorite,

Best of All {flat type).
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110. Plants very spreading Galega.

1 10. Plants erect or very erect HI

111. Variety early Mohawk.

111. Varieties intermediate to very late French Kidney,

French Mohavk, Marblehead Horticultural.

VARIETIES CLASSED AS DISTINCT.

The description of the bean varieties of this bulletin is most con-

veniently undertaken by describincj first those kinds which are dis-

tinct or known by well-defined characters. After these types are

described the subsidiary sorts, or kinds which are practically duplicates

or synonyms of the distinct varieties may next be discussed by ref-

erence to the distinct sorts, stating in what respect, if any, they difter

from the standard tj^ies.

In the following list the dilTerent sorts are grouped according to

species and subdivided according to habit, whether pole or bush, or

whether green or yellow in color of snap pods. Some of the varieties

classed as subsidiary undoubtedly come from the same lots of seed

as do some of the distinct sorts and are therefore unquestionably

identical with them. In other cases, they are undoulitedly selected

and harvested separately, and though often of different origin from

the distinct sorts, they nevertheless sometimes so closely resemlde

them as to be either practically identical for all ordinary purposes, or

to be classed as merely superior or deteriorated strains. There are no

hard and fast rules for making a list of distinct varieties, and the fol-

lowing list can not therefore be said to be an absolute one. The more

specialized gardening becomes, the closer are drawn the distinctions

between varieties. It can not be expected that seedsmen and experi-

menters should agree in every- case as to when newly discovered t}-pes

are sufficiently different from recognized sorts to justify naming them as

new varieties, or as to the time when enough change has been made

in stocks of existing varieties 'to justify^ classing them as distinct.

Practically all the distinct varieties now listed by American seeds-

, men are included in the following hst. The only omissions are cer-

tain field varieties known only to the produce trade and certain

garden varieties of local name not listed by American seedsmen.

After the variety name is given the number of seedsmen listing the

variety in 1906, and following this are given the seedsmen from whom

the seed was obtained and upon whose samples the descriptions are

largely based.

ENGLISH BROAD BEANS (VICIA FABA).

This species is a comparatively unimportant one in American gar-

dens and but httle attention is paid in this country to variety types

of this bean. The ten or more so-called kinds listed by American
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seedsmen are not always represented by the same tA-pes from year

to year, as they are in England, and for this reason no attempt is

here made to describe the varieties Hsted by American seedsmen.

The species is very different from Phaseolus lunatus and P. vulgaris

not only in seed, pod, and habit of growth, but in general usefulness

and value as well. Throughout Europe this bean is largely used as

food for man and the plants are extensively grown for stock feedmg.

In Canada also the plants are gro\m to some extent for farm purposes,

but generally are unsuited to the hot drj^ climate of most parts of the

United States. They may possibly prove profitable in western Wash-

ington,where cMmatic conditions are similar to those of England, or they

may prove a success in other parts of the Pacific coast, in Colorado, or in

the South during winter. They are growm to a small extent in all these

places, but their use has not yet become large in any part of this country.

Under the varietal name of Broad Windsor the species is sold in America

by 54 seedsmen. This name, however, is more commonly used .in the

United States to designate the whole class of English Broad beans

rather than a distinct varietal tj^je, as in England. Seed of the

t}^e commonly sold in this country as Broad Windsor is represented

on Plate III, 28. Illustrations of pods and plants are showm in Enghsh

seed catalogues, in Bailey's Encyclopedia of Horticulture, and in most

other works on vegetable varieties.

ASPARAGUS, OR YARD LONG, BEANS (VIGNA SESaUIPEDALIS).

This species, which is variously listed in this country as Yard Long,

French Yard Long, Asparagus Pole, Cuban Asparagus Pole, French

Asparagus Pole, Japanese Asparagus Pole, and Long-Podded Doli-

chos, is an unimportant species in the garden and on the farm. There

appear to be about a dozen distinct varieties in existence throughout

the world, but in this country practically but one sort is in cultiva-

tion. Under the varietal name of Yard Long or Asparagus Pole the

species has been hsted by American seedsmen at least since 1845.

The vine, pod, and leaf are very similar to the common co\\T)ea, and

the plant should more properly be classed with that vegetable rather

than with garden varieties. Some seedsmen, however, recommend

the plant for its dry seeds and snap pods, put it is really no more

serviceable for this purpose than the common cow^jea, which is so

much used as snaps, green shell, and dry shell beans throughout the

South. Its chief interest to amateurs is mainly on account of its

very long pods, which often measure 3 feet or more in length, its

climbing habit, and its very large growth of vine. Ripe seeds of the

type commonly sold in this country are shown on Plate II, figure 1.
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MULTIFLORA, OR RUNNER, BEANS (PHASEOLUS COCCINEUS).

This species, which has sometimes ])een called Phaseolus inulti-

florus by botanists, is commonly known in this country as Miiltiflora

and in Enj^land as Runner beans. The species is a very important

one in Eno;lish gardening, and is represented by many varieties, but

in this country practically but four sorts are in cultivation, divided

into pole and bush forms.

BUSH VARIETIES.

The bush forms of the ]\lultiflora beans are comparatively new and

but little growm. Those described below tend strongly to revert to

the pole form and are more or less trailing in habit and never strictly

dwarf, like some of the more erect bush varieties of kidney beans.

AROOSTOOK BUSH UMA.

Listed by 1 seedsman. Seeds tested: Jorrard, 1905, 1906.

Description.—Plant large-medium, very thick stemmed, spreading, with many

drooping fruit branches and sometimes many runners, green throughout, very early

for Lima or Multitlora class, late compared to Kidney varieties, long in bearing, lightly

productive. Leaf very large, medium green, fairly smooth. Very floriferous. Flow-

ers white, extremely large, being several times the size of those of Kidney varieties,

10 to 25 blossoms borne on numerous prominent flower stalks but only a few flowers

setting pods. Snap pods varying greatly in size, medium in length, much curved,

fiat, very dark green, of very rough surface. l)rittle, stringy, of moderate fiber, fair as

to quality, free from anthracnose. Point of pods very short, thick, and curved.

Green shell pods borne on numerous large clusters high above foliage, never colored

or splashed, about 4| inches long, each containing 3 to 5 seeds well separated in pod.

Dry seeds very large, thickened, roundish oval through cross section, mostly well

rounded at ends, almost straight at eye, very smooth and glossy, solid white, veining

absent or indiscernible.

Comparison.—IAttle known and planted. Not strictly a Lima, at least not belonging

to the same species as the common bush Lima, being rather a bush form of WTiite Dutch

Runner. Decidedly the earliest variety of the Multiflora class. Ripening several

weeks before the true bush Limas it is claimed to be a gi-eat acquisition, especially at

the extreme North, where bush Limas do not always give full crops. Where right con-

ditions prevail, such as in the eastern part of Washington State, it may prove a valuable

substitute for Limas, but in most parts of our country it is very unreliable in both earli-

ness and productiveness and its real value is not yet exactly known. Decidedly the

earliest of the Multiflora class and resembling Barteldes's Bush Lima more than any

other variety, differing principally in earlier season and smaller size. Seeds fully as

large and of nearly as good quality as the true Limas and pods excellent as snaps.

Confusing name.—Early Aroostook Field, a very different type of bean.

History.—Introduced in 1905 1)y the George W. P. Jerrard Company, who state that

the seeds came from a customer.

Illustrations.—Jiry seeds are similar to Barteldes's Bush Lima (PI. IV, 25); cross

sections of partially developed pods, to Wliite Dutch Runner (PI. V, 32 and 33); and

green shell pods, to \\Tiite Dutch Runner (PI. XVIII, 1). differing principally in

larger and flatter shape.
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BARTELDES'S BUSH LIMA.

No longer listed by American seedsmen. Seeds tested: Denver Seed and Floral

Company, 1905.

Description.—Plant very large, thick stemmed, with many long drooping fruit

branches, generally with only few runners, wholly green, early for a Multiflora variety,

very late compared to Kidney beans, long in bearing period, generally unproductive

in niost parts of the country but heavily productive in certain soils and climates.

Leaf very large, dark green, fairly smooth. Exceedingly floriferous. Flowers white,

extremely large, several times larger than in Kidney varieties, 12 to 30 blossoms borne

on each of the numerous prominent flower stalks but only few flowers setting pods.

Snap pods varying greatly in size, generally long, much curved, flat, very short, very

dark green, of very rough surface, brittle, stringy, of moderate fiber, fair as to quality,

free from anthracnose. Green shell pods borne on large clusters well above foliage,

never colored or splashed, about 5| inches long, and usually containing 4 or 5 seeds

well separated in pod. Dry seeds very large, thickened, flatfish oval through cross

section, mostly well roimded at ends, straight at eye, very smooth and glossy, solid

white,' veining absent or indiscernible.

Comparison.—Little known or planted. Grown mostly in California, Colorado, and

other parts of the West, where it seems to do well. Not strictly a Lima, being rather

a bush form of Wliite Dutch Runner and similar to Aroostook Bush Lima previously

described, differing principally in larger vine, seed, and pod, greater productiveness,

and later season. Under right conditions, it gives green shell pods considerably before

White Dutch Runner Pole or the true bush Limas, but season and productiveness are

very uncertain in most parts of this country and its real usefulness is not yet fully

known. Its green shell beans are almost equal to Limas and its snap pods much supe-

rior to the tough Kidney varieties such as Black Valentine and Davis Wax. Prof.

L. H. Bailey states the roots are not always fleshy like those of White Dutch Runner

and therefore not truly perennial, though probably, with some selection, fleshy roots

and a perennial type could be obtained and perpetuated in such climates as southern

California. An earlier strain of this variety has recently appeared as Bush Multiflora.

Synonyms.—California Butter (of Haines, Lee, etc.), Mexican Bush Lima.

History.—First introduced about 1890 by F. Barteldes & Co., who state that the seed

came from Colorado. The variety was tested in 1886 by L. H. Barley, who gives

a full description of it in Bulletin No. 87 of the Cornell University Agricultural

Experiment Station.

Illustrations.—Dry seeds are illustrated on Plate IV, 25; cross sections of partially

developed green shell pods resemble White Dutch Runner (PI. V, 32 and 33), as also

the green shell pods (PI. XVIII, 1), differing principally in larger size and flatter

shape.

POLE VARIETIES.

The important varieties of this species are all of the pole form, the

value of the bush forms being not yet fully established. For a com-

plete description of existing pole varieties the student should con-

sult English seed catalogues.

SCARLET RUNNER POLE.

Listed by 106 seedsmen. Seeds tested: Buckbee, 1900; Thorbimi, 1901, 1902, 1905.

Description.—Vine of very large growth, of fair climbing habit, moderately branched,

very thick stemmed, much tinged with purple at stems, very long in bearing, mod-

erately productive. Leaf of medium size, very dark green, with under side of veins
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much tinged with purple. Flower stalks very large and numerous. Blossoms bril-

liant scarlet in color, extremely large, very ornamental, about twice the size of those of

Kidney varieties, and with 20 to 40 on each (lower stalk, but only few setting pods.

Snap pods uniform and long-medium in size, much curved, fiat, very dark green, often

purplish tinged along sutures, of very rough surface, brittle, of very hard flesh, stringy,

of moderate filler, of fair (juality, entirely free from anthracnose. Point of pod very

short, thick, and curved. Green shell pods full on outside between seeds, decidedly

purplish tinged at sutures, about 6| inches long, and containing five seeds somewhat
separated in pod. Dry pods easy to thrash. Dry seeds very large, of medium length,

fiattish oval through cross section, generally well rounded at ends, usually larger at

one end than at the other, mostly straight at eye, violet-black in color except mottled

with l)hiish violet at back and ends.

Comparison.—Little known or cultivated in this country, but largely grown through-

out Europe, being used for green A\g\\ beans the same as Limas, which can not be

successfully grown in the cool climate of England and other European countries.

A great many varieties are known to the seed trade, but in the United States only Scarlet

Riuiuer and White Dutch Runner are in use. Both varieties are wholly different in

appearance and growth of vine from other American beans and hardly recognizable

as edible to most Americans, though, nevertheless, they make excellent snaps. They
succeed especially well in California, where they are said to give a larger and more

continuous sup])ly of snap jkhIs than any other variety. Highly recommended for

trial not only for edible pods but also as an ornamental climber.

Histoi-y.—Grown in this country at least since 1800, and one of the first cultivated

varieties.

Illustrations.—Seeds are same size and shape as White Dutch Runner (PI. IV, 28);

snap pods same as \\liite Dutch Runner (PI. XVIII, 1); cross sections of immature

green shell pods also resemble same variety (PI. V, 32 and 33).

WHITE DUTCH. RUNNER POLE.

Listed by 40 seedsmen. Seeds tested: Burpee, 1903; Thorburn, 1897, 1901, 1902,

1905.

Description.-—Same as given for Scarlet Runner, except stems and pods are solid

green and blossoms and seeds solid white in color.

Comparison.—Usefulness and value about the same as explained for Scarlet Runner.

Sj/nonj/ms. —Childs's Extra Early Pole Lima, Isbell's Perfect Pole Lima.

History.—One of the oldest existing varieties. Listed by American seedsmen at

least since 1825.

Illustrations.—Dry seeds are illustrated on Plate IV, 28; cross section of imma-
ture green shell pods on Plate V, 32 and 33, and snap pods on Plate XVIII, 1.

LIMA BEANS (PHASEOLUS LUNATXJS).

This species is more extensively cultivated in the United States

than in any other country, though there are many forms in use

throughout South America and in tropical countries which are not

known in the United States. Nearly all foreign sorts are merely

local varieties and owing to the fact that they usually have colored

seeds, which are not popular in this country, and are also too late in

season to be stiitable for our climate they are not referred to in the

following descriptions. The species is usually divided by American
seedsmen into pole and bush varieties, as follows:
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BUSH VARIETIES.

The bush varieties of the Lima bean are now used extensively

throughout the United States and in some locahties have replaced

to a considerable extent the pole varieties, which were the only forms

known until the introduction of Henderson's Bush Lima in 1889.

Burpee's bush lima.

Listed by 136 seedsmen. Seeds tested: Burpee, 1897, 1898, 1900, 1901, 1904; May,

1897; Thorburn, 1901, 1904.

Description.—Flant large, thick stemmed, erect to somewhat spreading, with occa-

sional runners, always with many outspreading branches, late-intermediate in season,

long in bearing, heavily productive. Leaf very large, dark green. Flowers white.

Green shell pods dark green, of smooth surface, moderately curved, flat, uniform in

size, very large for dwarf Limas, medium for pole Limas, very wide, about 4^ inches

long, and generally containing 3 or 4 seeds somewhat separated in pod. Point or spur

of pod absent or insignificant. Pods borne in clusters of moderate size well up from

ground and well toward center of plant. Quality of green shell beans excellent.

Dry seeds very large but proportionally short in length, very flattish through cross

section, generally well rounded, usually larger at one end than at other, incurved at

eye, very distinctly veined, white with slight greenish tinge.

Comparison.—This variety and Henderson's Bush are at present by far the most

largely grown bush Limas, though each will probably in time be replaced by other

more desirable sorts, the former by Wood's Prolific Bush, and the latter by Wonder

Bush. Unsurpassed for productiveness, high quality, and immense, handsome,

showy pods and seeds, or about equal in these respects to Wonder Bush and Wood's

Prolific Bush, but not adapted to as many conditions or as generally serviceable as

Henderson's Bush and Wood's Prolific Bush. Too late for maturing full crops at the

extreme north and more subject to mildew than the glossy-leaved or small-seeded

sorts. Most like Wonder Bush, differing principally in larger growth, more spread-

ing habit, and later season.

<Sj/non.?/ms.—Elliott's Bush Lima, Large White Bush Lima, Mammoth Bush Lima,

Willet's Bush Lima.

ffistor?/.—Introduced in 1890 by W. Atlee Burpee & Co., who state the variety

originated with Ashur Palmer, of Keunett Square, Pa. It is said to have come from

a single Inish plant found about 1884 in a field of King of Garden Pole Lima on Mr.

Palmer's farm.

Illustrations.—Green shell pods are illustrated on Plate XXI, 2; cross section

of green shell pod and of dry seed is similar to Large White Pole (PI. V, 31, and

PI. Ill, 22, respectively).

dreer's bush lima.

Listed by 68 seedsmen. Seeds tested: Burpee, 1898, 1900, 1903; Dreer, 1906.

Description.—Plant large, very coarse branched, very spreading, almost creeping

in habit, with many runners lying flat on the ground, late, long in bearing, heavily

productive. Leaf very large, of a peculiar grayish green color, with a smooth but not

glossy surface. Flowers white. Green shell pods medium green, of smooth surface,

straight, somewhat turned back at stem end, uniform in size, large-medium for dwarf

Limas, small for pole Limas, very thick through cross section, about 2| inches long,

usually containing S or 4 seeds tightly crowded in pod, decidedly rigid at ventral

suture. Point or spur of pod absent or insignificant. Pods borne in moderate-sized

clusters close to ground. Quality of green shell beans excellent. Dry seeds large,
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very short, alinost as wide as long, flattish oval ihrongh cross section, truncate or

rounded at ends, generally larger at one end than at other, straight or rounded at eye,

very distinctly veined, white with slight greenish tinge.

Camparison.—One of the three most largely grown as well as the latest in season

of the hush Linias and the only l>ush variety of the potato or thiok-seeded class. Often

considered as lirst in productiveness and quality, l>ut experiments vary gn-atly, many

tests giving first place to Dreer's Bush. Succeeds especially well on light soil and

in dry seasons. Probably a somewhat more reliable cropper than Burpee's Bush but

not as sure or as generally serviceable as Wood's Prolific Bush, while pods are too

close to the ground to be easily gathered and vines more subject to mildew than the

small-seeded, glossy-leaved sorts. Verj^ different in habit from other bush Limas.

LTulike Burpee's Bush principally in having shorter, much thicker pods and seeds,

more spreading habit, and narrower, more grayish green leaves. Seeds, pods, and

leaves same as Dreer's Pole except larger.

Synonyms.—Challenger Bush Lima, Dallas Bush Lima, Kumerle Bush Lima, Potato

Bush Lima, Salzer's Bush Lima, Thorburn's Bush Lima.

History.—Introduced in 1891 by Henry A. Dreer and derived from the same stock

as Kumerle or Thorburn's Bush, which was introduced two years previous to Dreer's

Bush.

Illustrations.—Dry seed, green shell pod, cross section of green sh<>ll jiod, and leaf

are similar to Dreer's Pole. (PI. II, 23; PI. XXII, 3; PI. V, 3(5; and PI. XXIV, 7,

respectively.)

Henderson's bush lima.

Listed by 136 seedsmen. Seeds tested: Burpee, 1900, 1901; Ferry, 1903; Fish,

1903, 1904; Henderson, 1905; May. 1897; Thorburn, 1901.

Dcsrrij)t in)}.—Fhmt small for a bush Lima, slender stemmed, very erect, bushy,

without runners or decidedly spreading Ijranches, very early, long in bearing, heavily

to moderately productive. Leaf small, very dark, glossy green in color, very smooth,

very stiff, moderately wide across leaflets. Very floriferous. Flowers white. Green

shell pods rich, dark green, of smooth surface, straight, very uniform in size, very

small, very flat, moderately wide, about 2f inches long, containing 3 or 4 seeds well

separated in pod. Point or spur of pod very small or almost absent. Pods borne in

numerous large clusters well above plant and well toward center. Quality of green

shell beans fair to good. Dry seeds large, proportionally short, decidedly flattish

through cross section, rounded or slightly truncate at ends, larger at one end than at

other, almost straight at eye, very distinctly veined, solid creamy white.

Comparison.—One of the two most largely grown bush Limas and decidedly the ear-

liest of the true Lima class. As sure a cropper as any, making crops in extremely

dry or wet weather and under other adverse conditions where Burpee's Bush and

Dreer's Bush are often failiu:es. Unusually free from mildew, almost as hardy as

Jackson Wonder, and an especially good variety on light soils. As it endures extr.emely

hot sun much better than the larger seeded sorts it has always been a favorite in the

South, while in the extreme North it matures good crops where late varieties often

fail to do so. The quality of its green shell beans is not generally considered equal to

that of Burpee's Bush or Dreer's Bush, but the difference is not so great as is usually

claimed, some people, in fact, having little choice between the three varieties. Most

like Wood's Prolific Bush, differing principally in smaller growth, a few days earlier

season, smaller seeds, and smaller pods without twisting from side to side. Pods simi-

lar to Willow-Leaved Bush and Jackson Wonder and except for smaller size the same

as those of Small Wliite Pole.

Synonyms.—Carolina Bush Lima, Sieva Bush Lima, Small White Bush Lima.

.ffisfor?/.—Introduced in 1889 by Peter Henderson & Co., and described by them

as having originated from a single plant found in the vicinity of Lynchburg, Va.,
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about 1883. In 1885 the variety passed into possession of T. W. Wood & Sons, wlio

sold the entire stock in 1887 to Peter Henderson & Co.

Illustrations.—The dry seed is similar to Small "\Miite Pole Lima (PI. IV, 27), as

also are the cross section, green shell pod, and leaf (PI. V, 34; PI. XXI, 5; and PI.

XXIV, 5, respectively), all differing principally in larger size.

JACKSON WONDER BUSH LIMA.

Listed by 7 seedsmen. Seed tested: Burpee, 1898, 1901; Hastings, 1905; Thor-

burn, 1897.

Description.—Plant large-medium in size, somewhat slender stemmed, productive

of many erect fruit stems, quite spreading in habit, often producing many runners,

early-intermediate in season, long in bearing, heavily productive. Leaf of medium
size, very dark, glossy green in color, very smooth, very stiff, with long, narrow,

pointed leaflets. Very floriferous. Flowers white. Green shell pods of a rich, dark

green color, of very smooth surface, straight, very flat, very uniform in size, small-

medium, moderately wide, about 8| inches long, and containing 3 or 4 seeds much
separated in pod. Point or spur of pod very small or almost wanting. Pods borne

prominently above foliage and in very large clusters. Quality of green shell beans

fair to good. Dry seeds of medium size, proportionally short, very fiattish through

cross section, truncate or rounded at ends, decidedly larger at one end than at other,

straight at eye, flesh yellowish in color, freely splashed with pansy violet, sometimes

almost solid pansy violet.

Comparison.—Little known and planted. Cultivated mostly in the South. The

hardiest of all bush Limas and about as sure a cropper as Henderson's Bush, from

which it differs in larger vine, greater productiveness, larger pods, and large seeds of

different color. Possesses all the good qualities of the small-seeded sorts, but never

popular because of objectionable runners and colored seeds. Vine much more spread-

ing than Burpee's Bush, but not creeping in habit like Dreer's Bush. Leaf indis-

tinguishable from that of Willow-Leaved Bush and pods also resembling same variety,

differing principally in slightly narrower, longer shape and seed of larger size.

Synonym.—Steckler's Calico Bush Lima.

History.—Introduced in 1891 by several American seedsmen and said to have origi-

nated in the vicinity of Atlanta, Ga.

Illustrations.—Dry seeds are illustrated on Plate II, 22; gi-een shell pod and cross

section of same are similar to Small WTiite Pole (PI. XXI, 5, and PI. V, 34, respec-

tively): leaflets are about twice as wide as those of Willow-Leaved Pole (PI. XXIII,

2), approaching more the shape of Henderson's Bush.

WILLOW-LEAVED BUSH LIMA.

Listed by 3 seedsmen. Seeds tested: Burpee, 1900, 1901; May, 1904, 1905.

Description.—Plant very small for a Inish Lima, somewhat slender stemmed, very

erect, bushy, without runners or decided spreading Ijranches, very early, long n

bearing, heavily to moderately productive. Leaf of medium size, of very dark, glossy

green color, very smooth, very stiff, and with very long, narrow, pointed leaflets; the

leaves, however, are very irregidar in form, often approaching the broad shape of Hen-

derson's Bush Lima. Very floriferous. Flowers white. Green shell pods of dark

green color, of smooth surface, straight, very flat, very uniform in size, moderately

wide, small for a bush Lima, about 2| inches long, and containing 3 or 4 seeds much

separated in pod. Point or spur of pod very small or almost absent. Pods borne on

numerous large clusters well above plant and well toward the center. Quality of

green shell beans fair to good. Dry seed large, proportionally short, decidedly flat
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through cross st'ciion, rounclcd or ^lighily truncali' at riuls, larger at one than at other,

almost straight at eye, very distinctly veined, solid creamy white.

Comparison.—Little known and planted. Cultivated mostly in the South. Of

nsi'fuliu'ss .similar to Henderson's Bush, but apparently les.s productive and hardy.

More like that variety than any other, differing principally in shape of leaves, decidedly

smaller vine, and slightly larger and proportionally narrower pods, which are same as

those of Willow-Leaved Pole except smaller.

//is^or?/.— Introduced in 1001 l)y W. Atlee Burpee ct Co., as Burpee's Willow-

Leaved Bush.

Synonyms.—Burpee's Willow-Leaved Bush Lima, Southern Willow-Leaved Sewee

Lima.

Illustrations.—'Dry seed is similar to Small White Pole (PI. IV, 27); green shell pod

and cross .section of .same to Small White Pole ( PI. XXI, 5, and PI. V, 34, respectively);

and leaf to Willow-Leaved Pole (PI. XXIII, 2).

WONDEn BUSH LIMA.

Listed by 24 seedsmen. Seeds tested: Dreer, 1905, 190G; Feriy, 1902, 1904; Fish,

1904.

Description.—Plant large, thick stemmed, erect, compact, with few drooping

branches, but without real runners, intermediate in season, long in bearing, heavily

productive. Leaf very large, dark green. Flowers white. Green shell pods dark

green, of smooth surface, moderately curved, flat, very uniform in size, wide, very

large for dwarf Limas, medium for pole Limas, about 4J inches long, usually containing

3, sometimes4, seeds well separated in pod. Point or spurof pod absent or insignificant.

Pods borne in clusters of moderate size, well up from ground and well toward center of

plant. Quality of the green shell beans excellent. Dry seeds very large, proportion-

ally short, very flattish through cross section, larger at one end than at other, incurved

at eye, very distinctly veined, whit<' with slightly greenish tinge.

Comparison.—New and valuable but as yet not extensively cultivated. The best

of large-seeded bush Limas for general cultivation, and largely replacing the old type

of Burpee's Bush Lima, some seedsmen, in fact, having discarded the old type alto-

gether, selling only this improved strain. Differs from its parent principally in

earlier season, more bushy, compact hal)it, and (>ntire freedom from runners. Although

not quite as large or as vigorous in vine, its pods and seeds are fully as large and

numerous as those of its parent.

History.—Introduced in 1898 as Dreer's Wonder Bush by Henry A. Dreer, who

writes that the variety is a selection of Burpee's Bush and was first discovered on Long

Island.

Synonyms.—Burpee's Quarter Century Bush Lima, Dreer's Wonder Bush Lima,

Quarter Century -Bu-sh Lima.

Illustrations.—Dry seed and cross section of green shell pod are similar to Large

White Pole (PL III, 22, and PI. V, 31, respectively); green shell pods same exactly

as Burpee's Bush (PI. XXI, 2).

wood's prolific bush lima.

Listed by 18 seedsmen. Seeds tested: Burpee, 1901; Wood, 1904, 1905.

Description.—Plant of medium size, somewhat slender stemmed, very erect and

bushy, without runners or decided spreading branches, early, long in bearing, heavily

productive. Leaf small for a bush Lima, very dark, glossy green, very smooth, mod-

erately wide across leaflets. Very floriferous. Flowers white. Green shell pods

dark green, of smooth, surface, very uniform in shape, straight at back and front but

often curling from side to side, of medium size, moderately wide, very fiat, about 3^
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inches long, and containing 3 or 4 seeds well separated in pod. Point or spur of pod

very small or almost absent. Pods borne in large, numerous clusters well above plant

and well toward its center. Quality of gi-een shell beans fair to good. Dry seeds

large, proportionally short, decidedly flattish through cross section, rounded or slightly

truncate at ends, larger at one end than at other, almost straight at eye, vsry distinctly

veined, solid creamy white.

Comparison.—New and as yet not extensively cultivated, but probably will in time

largely replace the old Henderson's Bush, as the objectionable small seed and pod of

that variety have been much enlarged in this valuable sort. Excepting for being a

few days later, all the excellent qualities of the Henderson's Bush have been fully

retained or perceptibly increased. Vine somewhat larger and more vigorous than

Henderson's Bush and pods straighter and slightly curling from side to side. Pods

same as Wood's Improved Pole except smaller.

Synonyms.—Henderson's Improved Bush Lima, King's Improved Bush Lima,

Prolific Bush Lima, St. Louis Seed Co.'s Improved Bush Lima, Tucker's Prolific Bush

Lima.

History.—Introduced in 1899 by T. W. Wood & Sons, who state that it is a sport from

HendeTson's Bush and was obtained from a farmer near Richmond, Va.

Illustrations.—Dry seeds are similar to Wood's Improved Pole (PI. IV, 26); green

shell pod and cross section of same to Wood's Improved Pole (PL XXI, 4, and PL
V, 35, respectively); leaf to Small White Pole (PL XXIV, 5).

POLE VARIETIES.

The pole sorts described below represent as great variation in

season and productiveness of plant and of color, shape, and size of

pod as do the bush varieties. All are of American origin.

dreer's pole lima.

Listed by 58 seedsmen. Seeds tested: Burpee, 1900; Dreer, 19Q|6; Henderson,

1902; Johnson & Stokes, 1904, 1905; *May, 1897; Thorburn, 1901.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, very late, very heavily productive, long in bearing. Leaf very large,

dark green, smooth, of narrower and more pointed leaflets than the large, flat-seeded

sorts. Flowers white. Green shell pods medium green, straight, generally turned

back at stem end, uniform in size, large, wide, exceedingly thick, ridged along ventral

suture, about 3| inches long, and usually containing 4 or 5 seeds A-ery crowded in pod.

Point or spur of pod absent or insignificant. Quality of green shell beans excellent.

Dry seeds large, almost as wide as long, flattish oval through cross' section, rounded or

truncate at ends, generally larger at one end than at other, straight or rounded at eye,

very distinctly veined, white with slight greenish tinge.

Comparison.—One of the most largely grown pole Limas and the only potato-seeded

variety of the class. More largely planted in the East and North than in the South

and West. Excellent for home or garden, and next to the small-seeded sorts the most

certain cropper and often the most productive. Generally described as the best in

quality, but tastes differ greatly in deciding quality in Limas and the difference be-

tween Lima varieties in this particular can not be said to be important. Pod and leaf

very similar to Dreer's Bush Lima, differing principally in larger size and later season.

Synonyms.—Challenger Pole Lima, Elliott's Improved Pole Lima, Noll's Ideal

Potato Pole Lima, Potato Pole Lima, Shotwell's Pole Lima, Walter's Prolific Pole Lima.

History.—Introduced in 1875 by Henry A. Dreer, who writes that the variety was ob-

tained about 1857 from H. Kimber, of Kimberton, Pa. The old stock of Dreer's Pole

109



LIMA BEANS. 47

is now probably extinct, the largor-poddod Challenger having been substituted for the

original type introduced by Heiuy A. Dreer.

Illustrations.—Dry seeds, leaf, green shell pods, and cross section of green shell pod

are illustrated on Plate II, 23, Plate XXIV, 7, Plate XXII, 3, and Plate V, 36, respec-

tively.

EXTRA EARLY JERSEY POLE LIMA.

Listed by 71 seed.sraen. Seeds tested: Burpee, 1!)00; Henderson, 1902; Johnson &
Stokes, l!t04-1906; May, 1897; Thorburn, 1901.

Description.—Vine of very large growth, of good climbing hal)it, much branched,

thick stemmed, early, heavily to moderately productive, moderate to long in bearing

period. Leaf very large, dark green. Plowers white. Green shell pods dark green,

moderately curved, fairly uniform, of medium si/.e, wide, flat, aliout 1 inches long, and

usually containing 3 or 4 seeds somewhat separated in pod. Point or spur of pod absent

or insignificant. Quality of green shell beans excellent. Dry seeds very large, almost

as wide as long, very flattish through cro.ss section, generally well rounded at ends,

usually larger at one end than at other, incurved at eye, very di.stinctly veined, white

with slight greenish tinge.

Comparison.-—X well-known standard variety, being perhaps one of the six most

largely grown pole Limas. Althougli generally satisfactory for home or market, it can

not be recommended very highly because Seibert's Pole and Leviathan Pole are so

much better for every purpase for which this variety is usually recommended. Most

like Seibert's Lima, differing principally in smaller pods, smaller seeds, and less pro-

ductive vines. Often misrepresented l)y inferior and mixed stocks in same way as

described for King of Garden.

Syywnyms.—Bliss's Extra Early Pole Tiima and probably several more whose identifi-

cation has not as yet been positively determined.

History.— Introduced alwut 1883. Same as the variety known at that time as Bliss's

Extra Early. Introduced in 1878 by the late firm of B. K. Bliss & Sons.

Illustrations.—Dry seeds are similar to Large White Pole Lima (PL III, 22); green

shell pods to Burpee's Bush Tvima and Seibert's Pole Lima (PI. XXI, 2 and 3); and
cross section of pod to Large White Pole Lima (PI. V, 31).

FLORIDA BUTTER POLE LIMA.

No longer listed by American seedsmen. Seeds tested: Hastings, 1905.

Description.—Trials too poor to make full description of type, but vine and pod evi-

dently of same character as those of the small-seeded Limas, differing principally from

most of this class in later season and larger growth. Pods borne in remarkably large

clusters, curled from side to side, and almost as large as those of Wood's Improved Pole

Lima. Dry seeds medium in size for a I.,ima, almost as wide as long, flattish through

cross section, truncate or rounded at ends, invariably straight at eye, milky white,

blotched with brownish black at back and one end.

Comparison.—I^ittle known and planted. Apparently suitable only for the South,

where it is said to be the most prolific of all Limas and an especial favorite of certain

Florida farmers. Further trials are necessary before positively stating its real useful-

ness and value.

History.—Probably of southern origin. Apparently last listed by American seeds-

men in 1901, in which year it was catalogued by H. B. Hastings & Co. Possibly

same as one of the speckled Limas listed by American seedsmen eighty or more
years ago, but since dropped from seed lists.

Illustrations.—Dry seeds are illustrated on Plate II, 21; green shell pods are similar

to Wood's Improved Pole Lima (PI. XXI, 4) and cross section of pod to Wood's
improved Pole Lima (PI. V, 3-5).
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Listed by 27 seedsmen. Seeds tested: Fish, 1903; Jolmson & Stokes, 1902, 1904-

1906; Thorburn, 1897; Vaughan, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, very heavily productive, long in bearing. Leaf very large, dark

green. Flowers white. Green shell pods dark green, straight, inclined to curl from

side to side, somewhat depressed between seeds, fairly uniform in size, very large, of

good width, distinctly narrow compared with other Limas, about 6 inches long, and

usually containing 5 or 6 seeds somewhat separated in pod. Point or spur of pod

absent or insignificant. Quality of green shell beans excellent. Dry seeds very large,

almost as wide as long, very flattish through cross section, generally well rounded at

ends, usually larger at one end than at other, incur\-ed at eye, very distinctly veined,

white with slight greenish tinge.

Comparison.—A well-known standard variety, being perhaps one of the six most

largely grown pole Limas. Longest podded of all Limas excepting Long-Podded Pole.

Same as King of Garden in general usefulness and value, differing jmncipally in longer,

proportionally narrower, and straighter pods with more tendency to curl from side to

side. Much misrepresented by inferior and mixed stocks in same way as described for

King of Garden.

History.—Introduced in 1893 by Johnson & Stokes, who write that the variety origi-

nated with James Ford, a market gardener of Philadelphia, Pa.

Illustrations.—Dry seeds and cross section of green shell pods are similar to Large

White Pole Lima (PI. Ill, 22, and PI. V, 31, respectively); green shell pods resemble

King of Garden (PL XXII, 1).

Henderson's ideal pole lima.

Listed by 1 seedsman. Seeds tested: Henderson, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, very heavily productive, long in bearing. Leaf very large, dark

green. Flowers white. Green shell pods dark green, very straight, flat, very uni-

form in size, very large, about 5J inches long, and usually containing 5 or 6 seeds well

separated in pod. Point or spur of pod absent or insignificant. Quality of green shell

beans excellent. Dry seeds very- large, almost as wide as long, very flattish through

cross section, generally well rounded at ends, usually larger at one end than at other,

incurved at eye, very distinctly veined, white with slight greenish tinge.

Comparison.—New and as yet little known and planted. For combination of large,

straight, handsome pods, large seed, and great productiveness, this variety is superior

to any other sort. It is the best of all Limas for main crop, and although merely an

improvement over King of Garden, it is so distinctly superior to present type of that

variety as to deserve a new name. Its superiority is especially noticeable in its

straighter pods and freedom fromihe many undersized, curved, twisted, and imper-

fectly shaped pods such as aje commonly found in most stocks of King of Garden.

History.—Introduced in 1906 by Peter Henderson & Co.

nhistrations.—Dry seeds and cross section of green shell pods are similar to Large

White Pole Lima (PI. Ill, 22, and PI. V, 31, respectively), and green shell pods to

King of Garden (PI. XXII, 1).

KING OF GARDEN POLE LIMA.

Listed by 122 seedsmen. Seeds tested: Burpee, 1897, 1900; Feiry. 1906; Fish,

1903; Johnson & Stokes, 1902, 1904, 1906; Thorburn, 1901, 1904, 1905.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, late, very heavily productive, long in bearing. Leaf very lai^e,
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dark groon. Flowers white. Green shell pods dark preen, slightly curved, flat,

unifonn in size, wide, very large, about 5} inches long, and usually containing 4 to

() seeds j^ouH'what separated in pod. Point or spur of pod al)sent or insignificant.

Quality of green shell beans excellent. Dry seeds very large, almost as wide as

long, very flattish through cross section, generally well rounded at ends, usually

larger at one end than at other, incurved at eye, very distinctly veined, white with

slight greeni.^ih tinge.

Comparison.—More largely grown than any other pole Lima. For combination of

large, handsome pods, large seed, and great productiveness, this variety is surpassed

only by Ford's Mammoth and Henderson's Ideal. Like many others of the standard

pole Limas, it is- often misrepresented by inferior and mixed stocks, much of the seed

which is now sold as King of Garden being neither jjlanted nor selected especially for

seed, but bought of farmers who originally had sown the seed for the produce trade.

The cheaper seed of the Lewis variety, so largely planted in southern California as a

field bean, and inferior stocks of King of Garden and other varieties are thus often

disposed of by so-called seed growers. More like Large White Lima and Henderson's

Ideal than any other pole Lima, differing from former principally in later season and

larger vine, pod, and seed.

-S'j/riowyrds.—Schwill's Monstrous Pole Lima, and probably several more whose

identification has not yet been positively determined.

7/,-^/f„.,, —Introduction in 1880 by Frank S. Piatt. Developed by selection from

Large White Pole Lima.

Illustrations.—A green shell pod is illustrated on Plate XXII, 1; dry seed and

cross section of pod are similar to Large WTiite Pole Lima (PI. Ill, 22, and PI. V, 31,

respectively).

LARGE WHITE POLE LIMA.

Listed by 134 seedsmen. Seeds tested: Burpee, 1897, 1900; Ferry, 1906; Johnson

& Stokes, 1900; IMay, 1897; Thorburn. 1901. 1905.

Description.—ViriQ of very large growth, of good climbing habit, much branched,

thick stemmed, intermediate in season, heavily productive, long in bearing. Leaf

very lai^e, dark green. Green shell pods dark green, moderately curved, flat, uni-

form in size, very wide, large-medium, about 4^ inches long, and usually containing

3 to 5 seeds somewhat separated in pod. Point or spur of pod absent or insignificant.

Quality of green shell beans excellent. Dry seeds very large, almost as wide as long,

very flattish through cross section, generally well rounded at ends, usually larger at

one end than at other, incurved at eye, very distinctly veined, white with slight

greenivsh tinge.

Comparison.—^exi to King of Garden, the most largely grown of all pole Limas.

Excellent for either home or garden and suitable for all sections of the country. Not

quite so large or so handsome as King of Garden and Henderson's Ideal, but a good

all-round sort and always attractive and salable. Often misrepresented by inferior

and mixed stocks in same way as King of Garden. Intermediate between Extra

Early Jersey and King of Garden in season, productiveness, and size of pod and seed.

Synonyms.—May's Champion Pole Lima and probably several more whose identifica-

tion has not as yet been positively determined.

History.—'^&me has been in common use in this country for over one hundred years,

though the type has probably not always been the same as the present one.

Illustratio7is.^Dry seeds and a cross section of a green shell pod are illustrated on

Plate III, 22, and piate V, 31, respectively. Green shell pods are similar to Burpee's

Bush Lima (PI. XXI, 2).
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LEVIATHAN POLE LIMA.

Listed by 6 seedsmen. Seeds tested: Henderson, 1902, 1904, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, green throughout, early, heavily productive, of moderate to long bear-

ing period. Leaf very large, dark green. Flowers white. Green shell pods dark

green, very straight, flat, very uniform in size, wide, v-ery large, about 5^ inches long,

and usually containing 4 to 6 seeds somewhat separated in pods. Point or .spur of pod

absent or insignificant. Quality of green shell beans excellent. Dry seeds very large,

almost as wide as long, very flattish through cross section, generally well rounded at

ends, usually larger at one end than at other, incurved at eye, very distinctly veined,

white with slight greenish tinge.

Comparison.—New and as yet little known or planted. Decidedly larger, straighter,

and more handsome than either Seibert's Pole or Extra Early Jersey Pole, decidedly

the earliest of the large-seeded sorts, and by far the best extra early large-seeded

Lima. Excellent for either home or market. Most like Henderson's Ideal, differing

principally in smaller, fewer seeded, and proportionally narrower pods, earlier sea-

son, arid less vigorous and productive vines.

History.—Introducd in 1900 by Peter Henderson & Co., who write that the variety

came from Bergen County, X. J.

Illustrations.—A green shell pod is illustrated on Plate XXII, 2. Dry seed and

cross section of pod are similar to Large White Pole Lima (PI. Ill, 22, and PL V, 31,

respectively).

LONG-PODDED POLE LIMA.

Listed by 1 seedsman. Seeds tested : Childs, 1905, 1906.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, green throughout, very late, lightly productive, long in bearing.

Leaf very large, dark green. Flowers white. Green shell pods dark green, moder-

ately curved, flat, much inclined to curl and twist from side to side, varying consider-

ably in size, very wide, very large, about 6 inches long, and usually containing 4 to 6

seeds somewhat separated in pod. Point or spur of pod absent or insignificant. Qual-

ity of green shell beans excellent. Dry seed very large, almost as broad as long, very

flattish through cross section, generally well rounded at ends, usually larger at one end

than at other, incurved at eye, very distinctly veined, white with slight greenish tinge.

Comparison.—Little known and planted. Interesting for immense size of pods,

which are often larger than those of any other variety, but so unproductive and pods so

twisted, curly, and unattractive that variety is of little practical value. Pod and vine

most like King of Garden, differing principally in productiveness and in curly, twisted

pods.

History.—Introduced in 1905 by John Lewis Childs, who writes that the variety

was developed by A, Vander Veer, of Queens, X. Y.

niustrations.—Dry seed and cross section of pod are similar to Large White lol'

Lima (PI. Ill, 22, and PI. V, 31, respectively>; green shell pod is about as long and

wide as King of Garden (PI. XXII, 1).

MOTTLED POLE LIMA.

No longer listed by American seedsmen. Seeds tested: Sample obtained from an

unknown fruit peddler in Washington, D. C, during summer of 1904.

Description.—Vine of very large growth, of good climbing habit, much branched,

thick stemmed, green throughout, intermediate-late in season, heavily productive,

long in bearing. Leaf small for a Lima, very dark green, smooth, almost as glossy

and stiff as the small-seeded Limas, moderately wide across leaflets. Flowers white.
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Green shell pods medium green with slight suggc-stion of veining and mottling, espe-

cially near dorsal and ventral sides, of somewhat coarse svirface, moderately curved,

very flat, often much depressed between seeds, uniform in size, wide, much narrowed

at stem end, large-medium, about 3| inches long, and rarely containing more than 3

seeds, always much separated in pods. Point or spur of pod very small or almost

absent. Pods honw in large clusters. Quality of green shell beans excellent. Dry

seeds very large, almost as wide as long, very flattish through cross section, rounded

or truncate at ends, straight or incurved at eye, white with plum-violet splashing.

Comparison.—Litila known and planted. Interesting because of l)rilliantly

splashed seeds, but apparently of no practical value except possibly for hardiness.

Pods often imperfectly shaped, very flat for a large-seeded sort, and decidedly unat-

tractive in cnliir and smooth surface. Most like Large White Pole Lima, but differing

greatly in color, texture, smaller size, and greater flatness of both seed and pod, and

in decidedly smaller, darker green, smoother, and more glossy loaves, which approach

in color, size, and texture those of Small Wliite Pole Lima.

i/i.s/o/i/.—Probably same as one of the large-seeded spotted Limas catalogued by

seedsmen about LSfiS and still found growing in private gardens in the Soutliern

States.

Illustrations.—Dry seeds are illustrated on Plate III, 25, and green shell pods on

Plate XXI, 1.

SALEM MAMMOTH POLE LIMA.

Listed by 5 seedsmen. Seeds tested: Johnson & Stokes, 1905, 190G.

Description.—Vine of very large growth, of good cliinl)ing hal)it, much branched,

thick stemmed
,
green throughout, late, heavily productive, long in bearing. Leaf

very large, dark green. Flowers white. Green shell pods dark green, much curved,

flat, uniform in size, very wide, large-medium, about 4 inches long, and usually con-

taining 3 seeds somewhat separated in pod. Point or spur of pod absent or insignifi-

cant. Quality of gi-een shell beans excellent. Dry seeds very large, almost as broad

as long, flattish through cross section, but decidedly thicker than other large-seeded

sorts, generally well rounded at ends, usually larger at one end than at other, incurved

at eye, very distinctly veined, white with slight greeni.sh tinge.

Comparison.—Except for being grown extensively in parts of New Jersey, this

variety is little known or planted throughout the country. Its value lies in the large

size of its seed, which average larger than those of any other variety. Its pods are

peculiar for their gre'kt width and curved shape, but are few seeded and short in

length, the size of seeds seemingly being attained at expense of size of pods and num-

ber of seeds. Most like Large White Pole Lima, differing principally in greater

width, thickness, and curvature of pod, and larger, fewer seeds.

History.—Listed by Johnson & Stokes at least since 1882, and apparently intro-

duced by them. Said to have originated in Salem County, N. J.

Illustrations.—Seeds and cross section of pod are similar to Large White Pol6 Lima

(PI. Ill, 22, and PI. V, 31, respectively); and green shell pods to Burpee's Bush

Lima (PL XXI, 2), differing principally in being much thicker.

seibert's pole lima.

Listed by 61 seedsmen. Seeds tested: Ferry, 1904, 1906; Fish, 1903; Ford, 1904;

Gregory, 1897; Johnson & Stokes, 1902, 1904; Livingston, 1904, 1905.

Description.—Yine of large growth, of good climbing habit, much branched, thick

stemmed, green throughout, early, heavily productive, long in bearing. Seed very

large, dark green. Flowers white. Green shell pods dark green, moderately curved,

flat, inclined to curl and twist from side to side, uniform in size, wide, large-medium,

about 4\ inches long, and usually containing 3 or 4 seeds somewhat separated in pod.
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Point or spur of pod absent or insignificant. Quality of green shell beans excellent.

Dry seeds very large, almost as broad as long, very flattish through cross section, gen-

erally well rounded at ends, generally larger at one end than at other, incurved at eye,

very distinctly veined, white with slight greenish tinge.

Comparison.—A well-known standard variety and one of the six mo.>=t largelj' grown

pole Limas. Larger seeded and possibly sometimes more productive than Leviathan

Pole, but pods not nearly as large, straight, handsome, or as early in season. Next to

Leviathan it is the best of the extra early large-seeded sorts. Most like Extra Early

Jersey Lima, differing principally in earlier season and larger, wider pods often

twisted from side to side.

History.—Introduced in 1895 by D. M. Ferry & Co. and originated in Ohio by a Mr.

Seibert.

Illustrations.—Green shell pods are illustrated on Plate XXI, 3; seeds and cross

section of pod are similar to Large White Pole Lima (PI. Ill, 22, and PI. V, 31,

respectively).

SMALL WHITE POLE LIMA.

Listed by 43 seedsmen. Seeds tested: Burpee, 1900; Ferry, 1906; Fish, 1903;

Rice, 1905; Thorburn, 1905.

Description.—Vine of large-medium growth, of good climbing habit, much branched,

somewhat slender stemmed for a Lima, green throughout, very early, moderately to

heavily productive, long in bearing. Leaf small, very dark green, very smooth, very

glossy, very stiff, moderately wide across leaflets. Very floriferous. Flowers white.

Green shell pods of a rich, dark green color, of very smooth surface, straight, very flat,

very uniform in size, moderately wide, very small, about 3 inches long, and usually

containing 3 or 4 seeds decidedly separated in pods. Point or spur of pod very small

or almost absent. Pods borne on large, numerous clusters. Quality of green shell

beans fair to good. Dry seeds small for a Lima, almost as broad as long, decidedly flat

through cross section, rounded or slightly truncate at ends, larger at one end than at

other, almost straiglit at eye, very distinctly veined, of a solid creamy white color.

Comparison.—One of the most largely grown pole Limas. Extensive ly planted in

the South, where all the stiff glossy-leaved types succeed best. As sure a cropper as

any other pole variety, ranking among pole Limas where Henderson's Bush does

among the bush sorts. Where small pods and seeds are objectionable, it will gener-

ally be foimd that Wood's Improved Pole is more satisfactory than this variety. Most

like Wood's Improved Pole Lima, differing principally in earlier season, smaller vine

and pod, and almost total absence of curled or twisted pods. Pods same as Hender-

son's Bush Lima except larger.

Synonyms.—Adam's Everbearing Cluster Butter Pole Lima, Carolina Pole Lima,

Carolina Sewee Pole Lima, Frost Pole Lima, Saba Pole Lima, Sewee Pole Lima, Sieva

Pole Lima, Small Carolina Pole Lima.

History.—Name has been in use in this country at least since 1830 and the type was

one of the first cultivated Limas. Known at various times as Frost, Carolina, Sieva,

Sewee, Saba, Sivy, Civet, Sky, West Indian, Butter Beans, and Bushel Beans.

Illustrations.—Dry seeds, cross section of pod, green shell pods, and leaf are illiis-

trated on Plate IV, 27, Plate V, 34, Plate XXI, 5, and Plate XXIV, 5, respectively.

WILLOW-LEAVED POLE LIMA.

Listed by 6 seedsmen. Seeds tested: Hastings, 1904; Johnson & Stokes, 1897;

Rice, 1905; Schwill, 1905; Steckler, 1904.

Description.—Vine of medium growth, of good climbing habit, much branched,

slender stemmed for a Lima, green throughout, very early, moderately productive,

long in bearing. Leaf of medium size, very dark green, very smooth, very stiff, very
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glossy, and of very long, extremely narrow, pointed leaflet.s. l>iit leaf tv-pe not well fixed

in shape, the leaflets often l)eing quite wide and approaehing in shape those of Small

White Pole Lima. Very floriferous. Flowers while. Green shell ptxls of a rich, dark

green eolor. of \ery smooth surface, straight, very flat, vi-ry uniform in si/e, moder-

ately wide, very small, about ^ inches long, and usually containing :] to 4 seeds

decidedly separated in pod. Point or spvir of rod very small or abseiU. Pods borne

on large numerous clusters. Quality of green shell beans fair to good. Dry seeds

large, nearly as broad as long, decidedly flat through cross section, rounded or slightly

truncate at ends, larger at one end tlian at other, almost straight at eye, very distinctly

veined, of a solid creamy white color.

Coni/>amon.— Little known and planted. Cultivated mostly in the South. Inter-

esting on ac-count of the peculiar shape of its leaves, but apparently of no superior

value or at least generally less productive and hardy than Small White Pole Lima,

from which it differs in appearance principally in shape of leaves, decidedly smaller

vine, and slightly longer and proportionally narrower pod, which are same as those of

Willow-Leaved Bush Lima except larger.

Synonym.—Southern Willow-Leaved Sewee Pole Lima.

History.—IiUroduced in 1891 by W. Atlee Burpee A Co.

Illustrations.—A leaf is illustrated on Plate XXIII, 2; seeds are similar to Small

White Pole Lima (PI. IV, 27), as also are the green shell pods (PL XXI, 5).

wood's improved pole lima.

Listed by 1 seedsman. Seeds tested: Wood, 1904-190(5.

Desaiption.—Vini' of large growth, of good c-limbing habit, much branched, slender

stemmed for a Lima, green throughout, early, heavily productive, long in bearing.

Leaf small-medium, very dark green, very smooth, very glossy, very stiff, moderately

wide across leaflets. Very floriferous. Flowers white. Green shell pods of a rich,

dark green color, of very smooth surface, straight, very flat, often inclined to curl from

side to side, very uniform in size, moderately wide, very small, about 3| inches long,

and usually containing 3 or 4 seeds much separated in pod. Point or spur of pod very

small or almost absent. Pods borne on large, numerous clusters. Quality of green

shell beans fair to good. Dry seed small-medium in size for a Lima, almost as broad

as long, very flat through cross section, rounded or slightly truncate at ends, larger at

one end than at other, almost straight at eye, very distinctly veined, of a solid creamy

white color.

Comparison.—Little known and planted. The best of the small-seeded pole Limas,

possessing not only all the good qualities of the small-seeded sorts, but superior in being

larger podded, more vigorous, and productive. Most like Small White Lima, differing

principally in larger, straighter pods having a tendency to curl from side to side.

Pods same as Wood's Prolific Bush except smaller.

Synonyms.—King's Improved Pole Lima, Nichol's Medium Butter Pole Lima'.

History.—Introduced by T. W. Wood & Sons, by whom it has been listed at least

since 1893.

niustralions.—Dry seeds, green shell pods, and cross section of same are illustrated

on Plate IV, 26, Plate XXI, 4, and Plate V, 35; leaf is similar to White Pole Lima

(PI. XXIV, 5).

KIDNEY BEANS (PHASEOLUS VULGARIS.)

This species, wliicli is the common cultivated bean of all the North

and South American countries, is represented by more distinct varie-

ties than any other species cultivated in American gardens. It is com-
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monly divided into green-podded bush, wax-podded bush, green-

podded pole, and wax-podded pole varieties.

BUSH GREEN-PODDED.

This is the most important class of the Kidney beans and the only

one which is grown to any extent as a field crop. Being so largely cul-

tivated for its dry seed, the class naturally contains more tough-podded

varieties than the wax-podded class, though many of the varieties are

fully as good in quality and, taken as a whole, the varieties are even

more extensively used as snaps than are the wax-podded kinds.

BEST OF ALL BUSH.

Listed by 43 seedsmen. Seeds tested: Burpee, 1897; Ferry, ]900; Keeney, 1904-

1906; Rice, 1905, 190(5; Steckler, 1904, 1905; Thorburn, 1901, 1902.

Description of late or tnie type.—Plant large, spreading extensively over ground, with

heavy, thick-stemmed, drooping branches, without real runners, wholly green, very

late, long in bearing, heavily to moderately productive. Leaf very large, dark green,

wide across leaflets, and of very rough surface. Flowers light pink. ' Snap pods some-

what variable in size, very long, straight, oval-round through cross section, often

twisted or bent, medium green, brittle, stringy, of small fiber, of good quality, fairly

free from anthracnose. Point of pod short and either slightly curved or straight.

Green shell pods borne mostly below foliage, sometimes sparingly splashed with light

red, fairly full on outside between seeds, rarely with undeveloped seeds, generally

regular in shape, about 7^ inches long, and usually containing 6 to 8 seeds crowded in

pod. Dry pods easy to thrash. Dry seeds medium in size and length, roundish oval

through cross section, rounded or truncate at ends, nearly straight at eye, of pale buff

color, freely splashed with purplish red.

Description of early or flat-podded type.—Flant large, slightly spreading, with occa-

sional outstretched branches but without real runners, thick stemmed, wholly green,

intermediate in season, of moderate bearing period, heavily to moderately productive.

Leaf large, dark green, wide across leaflets, and of rough surface. Flowers light pink.

Snap pods varying greatly in size, long-medium, slightly curved, flat, medium green,

tough, very stringy, of much fiber, poor in quality, free from anthracnose. Point of

pod small and either straight or slightly curved. Green shell pods borne both above

and below foliage, moderately splashed with light red, much depressed between seeds,

often containing undeveloped seeds, frequently imperfect in shape, about 5§ inches

long, and usually containing 3 to 6 seeds somewhat separated in pod. Dry pods easy

to thrash. Dry seeds medium in size and length, oval through cross section, rounded

at ends, straight at eye, pale buff freely splashed with purplish red.

Comparison of late and early types.—Well known. Init not one of the twenty most

largely grown bush sorts. Formerly a gi-eat favorite in New Orleans and other southern

markets. Most stocks of present day are badly mixed, the true fleshy-podded type

having degenerated into a smaller, flatter podded bean, somewhat resembling a short

imperfect Mohawk, but so tough as to be of little value for snaps and so unattractive as

to be quite unsalable for green shell beans. The original fleshy-podded type is one of

the longest and most showy of the bush varieties and excellent as snaps and green shell

beans for either home or market, Init not as reliable or as generally useful as Byer's

Bush or Refugee. Very similar to Giant Forcer, differing in no important respect

except in color of seed, while it differs from Longfellow principally in thicker, longer,

more curved, shorter pod point, and in having seeds of different color and shape.
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Synonyvis of late type.—Breck's String and Shell, Sion House Forcing, Sutton's

Dwarf Forcing.

Syrionyins of early /{//)«'.—Earliest Green Pod, Isbell's Earliest, Shipper's Favorite.

i/isfory.—Originated in Germany, and first listed in this country about 1876.

///)/s/ra/io??s.—Dry seeds of late type are shown on Plate I, 17; those of early type

on Plate I, 18; snap pods of late type on Plate XI, 3; green shell pods of early type

resemble in shape and size the short pods often found in Boston Favorite (PI. XIV, 4),

differing principally in being smaller and narrower; cross section of snap pod of late

type is about as wide as Black Valentine iPl. V, 14). but much larger in size; cross

section of snap pod of early type is similar to Mohawk (Pl.V, 17).

BLACK TURTLE SOUP FIKLD.

Listed by 4 seedsmen. Seeds tested: Dreer, 1905; Moore and Simon, 1904.

Description.—Flant verj-- large, very spreading, with low-growing branches and run-

ners of more or less creeping habit, very thick stemme*!, and dark jnu-ple in color, late

in season as snaps and Held beans, of very long bearing period . very heavily productive.

Leaf large, very dark green, varying to solid dark purple when old, very wide across

leaflets, of rough surface. Flowers pink. Snap pods uniform in size, long, slender,

curved, flat, dark green, tinged with dark Iduish purple, very tough, very stringy, of

much liber, very poor in quality, very free from anthracnose. Point of pod medium

in length and slightly curved. Green shell pods borne well below foliage, of coarse

surface, varying in color from dark green to solid dark purple, depressed between

seeds, about 5if inches long and usually containing 7 to 9 seeds fairly close in potl.

Dry pods very easy to thrash. Dry seeds very small, proportionally short, flattish

oval through cross section, rounded or truncate at ends, straight or slightly incurved

at eye, solid black in color.

Co77i/)ariso>i.—Strictly a field variety and gi-own to a small extent in parts of Califor-

nia and New York for the foreign population and for seaboard use, being especially

adapted for latter purpose because of its ability to withstand moisture better than most

other sorts. Dry l>eans are quite different in flavor and (juality from other varieties

grown in this country and are in some demand for use in making certain kinds of soups.

Pods decidedly too tough for snaps, too dull purple in color, too small seeded for green

shell beans, and vines too late, coarse-growing, and spreading in habit for general cul-

tivation. Pods similar in color to Blue Pod Butter and in shape more resemljling the

flat-podded type of Southern Prolific Pole than any bush variety, differing principally

in shorter, narrower pods more curved at tip end.

Synonyms.—Black Spanish, Tampico, Turtle Soup.

History.—Cultivated in this country at least since 1845.

Illustrations.—Dry seeds are shown on Plate III, 17; snap pods on Plate XIII, 4;

cross section of snap pods is similar to the flat-podded type of Southern Prolific (PL

V, 2), differing principally in flatter shape.

BLACK VALENTINE.

Listed by 26 seedsmen. Seeds tested: Henderson, 1902; Keeney, 1904-1906; Tait,

1905; Thorburn, 1905.

Description.—Plant large-medium, fairly erect, with occasional drooping branches

but without real runners, thick stemmed, green throughout, slightly purplish tinged

at nodes of stem and flower branches, early intermediate in season, of moderate bear-

ing period, moderately to heavily productive. Leaf medium in size, narrow across

leaflets, medium green in color. Flowers pink. Snap pods very uniform, long,

straight, almost round, dark green, tough, very stringy, of much fiber, of p(jor quality,

fairly free from anthracnose. Point of pod long, slightly curved. Green shell pods
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generally borne well above foliage, never colored or splashed, full on outside between
seeds, about 6 inches long and usually containing_6 seeds crowded in pod. Dry pods
easy to thrash. Dry seed small-medium, proportionally long, roundish oval through
cross section, rounded or truncate at ends, straight at eye, solid black in color.

Comparison.—Extensively grown by market gardeners in parts of the South but not

one of the twelve most largely grown varieties of the United States. Being unsur-

passed in hardiness, excellent for shipping, and one of the mo.st uniformly productive,

reliable, and handsome podded varieties, it is often the most profitable bean for market
gardeners but because of being exceedingly tough and stringy it never gives satis-

faction to the consumer; and here in America, where snaps are gathered so much later

than is customary in Europe, the use of varieties such as these for snaps should be dis-

couraged by seedsmen. Because of small black seed and narrow pods, it is also unde-
sirable for green shell beans. Most like Longfellow, differing principally in color of

seed and tougher, flatter, more perfectly formed pods. Similar to Red, Valentine
only in earliness and shape of leaves.

Synonym

.

—King of Earlies.

Confusing riames.—Brown-Speckled Valentine, Cream Valentine, Giant Valentine,

Red Valentine, White Valentine, all of which are very different from Black Valentine.

History.—Present type is claimed to have come from Europe and to have been first

introduced in 1897 by Peter Henderson & Co., although it has not yet been proved
that it is different from the Black Valentine listed about 1850 and afterwards dropped
by American seedsmen.

Jllnstrations.—Dry seeds are shown on Plate III, 20; snap pods cm Plate IX, 4, and
a cross section of snap pod is shown on Plate V, 14.

BLUE POD BUTTER.

Listed by 3 seedsmen. Seeds tested: Burpee, 1901, 1902, 1905; Rogers, 1904.

Description.—Plant medium in size, erect, without runners or spreading branches,
thick stemmed, more or less purplish tinged, especially at nodes and flower stems,

early-intermediate in season, of short bearing period, lightly productive. Leaf
medium in size, dark green, varying to solid dull bluish purple, very wide across leaf-

lets, and of slightly rough surface. Flowers purple. Snap pods uniform in size, long,

straight, flat, dark green, varyingly tinged with bluish purple, somewhat tough, stringy,

of moderate fiber, of poor to medium quality, fairly free from anthracnose. Point of

pod long and straight or slightly curved. Green shell pods borne both above and
below foliage, generally solid bluish purple in color, somewhat depressed between
seeds, about 6J inches long and usually containing 6 or 7 seeds, somewhat separated in

pod. Dry pods easy to thrash. Dry seeds of medium size, proportionally long, flat-

tish oval through cross section, truncate or rounded at ends, generally slightly incurved
at eye, solid light ecru in color with minute brownish area around eye.

Confusing name—Blue Pod Field, which is of a very different t\7)e from Blue Pod
Butter.

Comparison.—Little known or planted and grown only by amateurs, to whom it is

interesting because of its peculiar blue color. Often thought to be of good quality, but
really quite tough and full of fiber, and being also unproductive and too dull purple in

color for market use it possesses no real practical value. Habit of vine about same
as Davis Wax and pods similar in size and shape to Allan's Imperial Wax.

History.—Introduced in 1888 by W. Atlee Burpee & Co., who state that the variety

came from Germany.

Illustrations.—Dry seeds are shown on Plate III, 15; snap pods on Plate XI, 4; leaf

on Plate XXIV, 4; cross section of t^nap pod is similar to Detroit Wax (PI. V, 16),

differing principally in being larger.
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BOSTOX FAVORITE.

Listod by 30 seedsmen. Seeds tested: Gregory. 1905; Rogers, 1904.

Description.—Plant very large, very .<!preading with moderate number of runners,

thick stemmed, green throughout, late-intermediate in season, long to moderate in

bearing ])eriod, heavily productive. Leaf medium in size, medium green in color;

flowers light pink, snap pods varying greatly in size and shape, generally long,

occasionally short, slightly curved, flat, medium green, tough, stringy, of much liber,

of poor (juality, very free from anthracnose. Point of i)od medium in length and

either straight or slightly curved. Green shell pods borne mostly below foliage,

abundantly splashed with l)rilliant red, much depressed on outside V)etween seeds,

about (ig inches hjng and usually containing 5 or seeds somewhat separated in pod.

Dry pods easy to thrash. Dry seeds large, very long, oval through cross section,

invariably much rounded at ends, generally straight at eye, pale buff in color freely

splashed with purplish red.

Comparison.—Largely planted in all parts of the United States, especially in New
England, but not one of the twelve most largely grown bush sorts. Too tough and

stringy for snaps and suita])le only for green shell beans, though on account of the

large proportion of undersized and imperfect pods it is much inferior for this use to

Improved Goddard which it closely resembles, differing principally in more spreading

habit, later season, and smaller, more unevenly shaped pods.

Synonyms.—Breck's Dwarf Horticultural, Goddard.

History.—Introduced in 1885 by the former Aaron Low Seed Company.

Illustrations.—Dry seeds are shown on Plat(^ I, 2(j; green shell pods on Plate XIV, 4.

BOUNTIFUL.

Listed by 31 seedsmen. Seeds tested: Henderson, 1900-1902, 1905; Keeney,

1904-190(;; Rogers, 1906.

Description.—Plant large-medium, fairly erect when young, but often drooping

when fully grown, without ruimers or decided spreading branches, somewhat thick

stemmed, green throughout, very early, of moderate bearing period, heavily to mod-

erately productive. Leaf medium in size, very light green in color. Flowers light

pink. Snap pods uniform in size, very long, generally curved only at tip end, flat,

very light green in color, brittle, stringless, of inappreciable fiber, of good (juality,

somewhat subject to anthracnose. Point of pod extremely long, slender, and slightly

curved or straight. Green shell pods borne both above and below foliage, never col-

ored or splashed, slightly depressed between seeds, about 6| inches long and usually

containing 6 to 8 seeds fairly close in pod. Dry pods generally easy to thrash. Dry

seeds medium in size, slender, roundish oval through cross section, truncate or rounded

at ends, straight or slightly incur\^ed at eye, solid straw yellow in color, sometimes

shading to coppery yellow, always with minute brownish area around eye.

Comparison.—Well known but not one of the twelve most largely grown bush varie-

ties. Rapidly gaining in popularity and largely replacing I^ong Yellow Six Weeks, to

which it is much superior in quality, besides earlier and having larger, straighter pods.

Because of fine quality, it makes an excellent sort for home gardening, and being, with

the possible exception of Grenell's Stringless Green Pod and Hodson Green Pod, the

largest, most handsome, and even shaped of the flat, green-podded bush sorts, is excel-

lent also for market use. Of same usefulness as Grenell's Stringless Green Pod and

more like it in appearance than any other, differing in no important respects except in

color of seed, in season, and in light green foliage.

Synonyms.—Breck's Boston Snap, Sutton's Plentiful (of English seed houses).

History.—Introduced in 1899 by Peter Henderson & Co. , who state the variety came

from D. G. Burlingame, of Genesee, N. Y.
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Illustrations.—Snap -pods And cross section of same are shown on Plate XIII, 1, and

Plate V, 9. respectively; new and old seed are same color, shape, and size as Long Yel-

low Six Weeks (PI. Ill, 18).

BROWN SWEDISH FIELD.

Listed by 2 seedsmen. Seeds tested: Isbell, 1905; Northrup, King, & Co., ,1905,

1906.

Descri'ption of round-podded type.—Plant large-medium in size, very erect, without

runners or spreading branches, somewhat thick stemmed, green throughout, interme-

diate in season as snaps, early as field beans, long in bearing period, heavily produc-

tive. Leaf medium in size, medium green in color. Flowers light pink. Snap pods

uniform in size, short-medium, straight, oval-flat through cross section, l^ecoming

round at green shell stage, light green, very tough, very stringy, of much fiber, poor in

quality, free from anthracnose. Point of pod short and slightly curved. Green shell

pods borne both above and below foliage, never colored or splashed, much depressed

between seeds, about 5| inches long, and usually containing 5 or 6 seeds crowded in

pod. Dry pods easy to thrash. Dry seeds of medium size, proportionally short,

roundish through cross section, truncate or rounded at ends, generally larger at one end

than at other, rounded or flat at eye. solid brownish ocher in color except minute

brownish area around eye.

Description of fiat-podded type.—This type is larger in vine, a little later in season,

often inclined to spread and send out runnerlike branches, and with pods and seeds

much larger and flatter than above type.

Comparison of round and fiat podded types.—This name is somewhat loosely applied

to a number of brown-colored beans brought over to this country by Swedish immi-

grants and grown to a limited extent in the Northwest, where there is a demand

for them among the foreign population. All are strictly dry shell varieties and too

tough and stringy for good snaps, while as green shell beans they are too small seeded

and too narrow podded to compare well with such green shell varieties as Improved

Goddard. The round-podded type here described is most like China Red Eye, dif-

fering principally in color and shape of seed and in shorter, straighter, more oval

pods, while the flat-podded type is most like Long Yellow Six Weeks, differing prin-

cipally in color of seed, in smaller, narrower pods, and in larger, more spreading vines.

History.—N&me appears to have been first recognized in seed catalogues about

1890 by Northrup, King & Co., although probably in use among produce trade some

time before this date.

Illustrations of round-podded type.—Dry seeds are shown on Plate II, 3; snap pods

are of similar shape to Round Yellow Six Weeks (PI. XIII, 5), differing principally

in being flatter and with seeds less crowded in pod.

Illustrations of fiat-podded type.—Dry seeds are same in color as the round-podded

type described above and similar in shape to Long Yellow Six Weeks (PI. Ill,

18); snap pods are also similar in vshape to Long Yellow Six Weeks (PL X, 1), dif-

fering principally in being narrower and shorter; cross sections of snap pods are

similar to Mohawk (PI. V, 17\ differing principally in smaller and flatter shape.

Burpee's stringless green pod.

Listed by 156 seedmen. Seeds tested: F. W. Bolgiano, 1903; Burpee, 1897,

1899-1902, 1906; Dibble, 1905; Ferry, 1902; Keeney, 1904-1906; Philipps, 1903;

Rogers, 1904; Thorburn, 1901, 1902; Vaughan, 1903.

Description.—Plant large-medium, very erect when young, with a few shoots high

above plant, but more or less drooping or spreading when fully grown; without run-

ners, thick stemmed, green throughout, early, of moderate bearing period, heavily

to moderately productive. Leaf medium in size, medium green in color. Flowers
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light pink. Snap pods somewhat variable in size, long, generally more or less sciini-

ter curved, sharply constricted between seeds as thou'jjh drawn tight by a thread

and separated into sections, round, dark green, extremely brittle, absolutely string-

less, without fiber, of very good quality, somewhat subject to anthracnose. Point of

pod medium in length, variable in shape, and either straight, curled, or twisted.

Green shell pods l)orne mostly above foliage, never appreciably colored or splashed,

very much depressed between seeds, about 5 inches long, and usually containing

6 seeds very crowded in pod. Dry pods hard to thrash. Dry seeds medium in size

and length, roundish through cross section, truncate or rounded at ends, straight at

eye, sliver from pod occasionally attached to eye, solid burnt umber in color.

Comparison.—One of the five most largely planted green-podded varieties and

popular because of general reliability, hardiness, productiveness, and tenderness;

also unsurpassed for home use, adapted to all sections of the country, and though

largely grown by market gardeners it is not always regular enough in shape to make

a good appearance on the market, generally containing a larger percentage of imperfect

pods than Red Valentine, Extra Early Refugee, and most others of its class. Some

complaint also has been made within the last three years of its susceptibility to rust

and anthracnose. Similar to Giant Stringless Green Pod, Henderson's Full Meas-

ure, and Knickerbocker, differing principally from the first-named sort in color of

seed, a few days earlier season, shorter, thicker, and more curved pods, and shal-

lower constrictions between seeds.

Synonyms.—Bell's Prolific Green Pod, McKenzie's Matchless Green Pod, Muzzy's

Stringless Green Pod.

Confusing names.—Grenell's Stringless Green Pod, Giant Stringless Green Pod,

Jones's Stringless Green Pod, all of which are very different from Burpee's Stringless

Green Pod.

History.—Introduced in 1894 by W. Atlee Burpee & Co., and originated by N. B.

Keeney & Son, of Leroy, N. Y.

Illuslrotions.—Snap pods and cross section are shown on Plate IX, 3, and Plate V,

13, respectively.

byer's bush.

Listed by 1 seedsman. Seeds tested: Childs, 1904, 1905; Thorburn, 1901, 1902.

Description.—Plant large, very erect when young, but somewhat drooping when

fvdly developed, somewhat thick stemmed, green throughout, late, of long bearing

period, heavily productive. Leaf medium in size, medium green in color, narrow

across leaflets, of smooth and remarkably glossy surface, of very long petiole. Flow-

ers pink. Snap pods uniform in size, long, very straight, round, medium green, of

exceedingly smooth and glossy surface, extremely brittle, stringy, of inappreciable

fiber, of good quality, fairly free from anthracnose. Point of pod very long and

curved. Green shell pods borne both above and below foliage, sparingly purplish

splashed, full on outside between seeds, about 5| inches long, and usually containing

5 or 6 seeds crowded in pod. Dry pods generally easy to thrash. Dry seeds of

medium size, slender, roundish through cross section, straight at eye, truncate or

rounded at ends, chiefly solid violet-purple, but always more or less splashed and

mottled with pale buff.

Comparison.—Little known or planted, but one of the most hardy and productive

of snap beans, producing remarkably uniform, straight, handsome pods of beautiful

glossy green color, far surpassing Red Valentine and Burpee's Stringless Green Pod

in all these respects and being almost as productive as Refugee. ' Too late in season to

be suitable for some uses and not quite free enough from fiber to make the best snaps.

Market gardeners are advised to give the variety a trial, as it may in some cases

prove more profitable with them than Refugee or other late sorts. More like Giant
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Stringless Green Pod than any other, differing principally in more regularly shaped

pods without deep depressions between seeds, without imperfectly defined ends,

and in p(>culiar glossy green color.

History.—Apparently first listed in 1899 by John Lewis Childs, who writes that the

seed was ol)tained from a Mr. Byer, of Tennessee.

Illustrations.—Snap pods are shown on Plate XII, 1; dry seeds are indistinguish-

able from Refugee (PI. Ill, 5); cross sections of snap pods are similar to Burpee's

Stringless Green Pod (PI. V, 13).

CANADIAN WONDER.

Listed l)y 21 seedsmen. Seeds tested: Bridgeman, 1901; Cox, 1902; Fish, 1903;

Kendel, 1901; Sharpe, 1904; Simmers, 1905; Thorburn, 1905; Tilton, 1901.

Description.—Plant very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing, very heavily productive.

Leaf large, dark green, and of somewhat rough surface. Flowers light pink. Snap

pods somewhat variable in size, very long, curved, flat, of very rough, coarse surface,

dark green, very tough, very stringy, of much fiber, of poor quality, very free from

anthracnose. Point of pod long and slightly curved. Green shell pods borne both

above and below foliage, never appreciably colored or splashed, depressed on outside

between seeds, about 8J inches long and usually containing 6 to 8 seeds somewhat

separated in pod. Dry pods easy to thrash. Dry seeds large, long, very flattish oval

through cross section, rounded or truncate at ends, straight or incurved at eye, solid

plum-violet in color.

Comparison.—A well known but not extensively planted variety. Used both as a

field and garden bean and, with the possible exception of Prolific Pickler, the longest

podded, largest in growth of vine, and one of the most showy of the bush sorts for

exhibition purposes. If picked very early the young pods are not only suitable as

snaps but are as large in size as most sorts are when picked at the customary stage, but

unless picked extremely early the pods will be fully as tough and as unsuitable for

snajas as most field varieties. Excellent as green shell l)eans. More like Prolific

Pickler than any other and next most like Red Kidney, differing principally in longer

pod, later season, and larger vine.

Synonym

.

—Rose

.

History.—Of uncertain origin and introduction. Listed by American seedsmen at

least since 1884, when it was known as Rose Bean.

Hlustrations.—Dry seeds are shown on Plate III, 27; snap pods on Plate X, 2; leaf

on Plate XXIV, 6.

CHINA RED EYE.

Listed by 43 seedsmen. Seeds tested : Buckbee, 1897; Burpee, 1897, 1901; Keeney,

1904-1906; Thorburn, 1897, 1901.

Description.—Plant medium in size, very erect, without runners or spreading

branches, somewhat slender stemmed, green throughout, early, of moderate bearing

period, heavily to moderately productive. Leaf medium in size, light green in color.

Flowers white. Snap pods very uniform in size, medium in length, straight, oval

through cross section, light green in color, tough, very stringy, of much fiber, of poor

quality fairly free from anthracnose. Point of pod small-medium and straight. Green

shell pods borne both above and below foliage, never appreciably splashed or colored,

depressed ])etween seeds, about bh inches long, and usually containing 5 or G seeds

crowded in p(jd. Diy pods easy to thrash. Dry seeds medium in size and length,

roundish oval through cross section, rounded or truncate at ends, invarialily straight

at eye, white at sides and back and dark purplish red with pale buff marking around

eye and ends.

109



KIDNEY BEANS. 61

Comparison.—A standard varioty of th(> Ignited States, but not one of the twelve

most largely grown liush sorts. Formerly one of the principal garden varieties, but

now largely re]ilaeed by ])etter sorts. Decidedly too tough podded for good snaps, l)ut

on account of hardine.'^s, reliability, and uniform, attractive jnxls it is still growni in

some sections both for snaps and green shell beans. General usefulness and value

about the same as Mohawk, Long Yellow Six Weeks, and Improved Y(41ow Eye,

while in appearance of pod it is most like Round Yellow Six \\'eeks and Improved

Yellow Eye, differing from the former principally in color and shape of seed, and

longer, slenderer pods, which are quite stringy.

History.—One of the oldest of existing American sorts and cultivated in this country

at lea.st since 1800.

Illustrations.—Dry seeds are shown on Plate I, 15, and snap pods on Plate XI, 2.

CREAM VALENTINE.

Listed by 1 seedsman. Seeds tested: Henderson 1897, 1902, 1903, 1905.

Description.—Plant mediimi in size, very erect, without runners or spreading

branches, somewhat slender stemmed, green throughout, early, of moderate b(>aring

period, moderately productive. Leaf medium in size, medium green in color, and very

narrow across leaflets. Flowers white. Snap pods uniform in size, of medium length,

curved, round-broad through cross section, deeply crease!)acked, medium green,

extremely brittle, stringy, of inappreciable fiber, of good quality, fairly free from

anthracnose. Point of pod long and slightly curved. Green shell pods borne ex-

tremely high on plant and mostly above foliage, never splashed or colored, some-

what depressed on outside between seeds, about 4| inches long and usually containing

5 or 6 seeds very crowded in pod. Dry pods hard to thrash. Dry seeds medium in

size, slender, roundish through cross section, decidedly truncate at ends, straight at

eye, irregular in shape, twisted, depressed or bulged out in places, solid medium ecru

in color, with minute brownish yellow area around eye.

Comparison.—Little planted and unimportant. Differs from Red Valentine only

in color of seed and less in being productive.

Confusing names.—Black Valentine, Browii Speckled Valentine, Giant Valentine,

Red Valentine, Wliite Valentine, all of which are very different from Cream Valentine.

History.—Introduced in 1897 by Peter Henderson & Co., who write that the

variety originated in Genesee County, N. Y.

Illnstrations.—Seeds are shown on Plate III, 14; snap pods are same as represented

for Red Valentine (PL VII, 3); cross sections of snap pods are similar to Burpee's

Stringless Green Pod (PL V, 13); differing principally in smaller size and broader

shape.

CRIMSON BEAUTY.

Listed by 1 seedsman. Seeds tested: Ford, 1904, 1905.

Description.—Plant large, very erect, with long stem holding plant well up from

ground, without runners or spreading branches, thick stemmed, green throughout,

early-intermediate in season, long to moderate in bearing period, heavily to moder-

ately productive. Leaf medium in size, medium green in color. Flowers light pink.

Snap pods very uniform in size, long, very straight, flat, dark green, of much fiber,

tough, very stringy, of poor quality, free from anthracnose. Point of pod medium

in length and slightly curved. Green shell pods borne Ijoth above and below foliage,

abundantly splashed with brilliant red, moderately depressed between seeds, about

6| inches long and usually containing G. seeds fairly close in pod. Dry pods easy to

thrash. Dry seeds large, oval through cross section, generally well rounded at ends,

generally straight at eye, pale buff in color, freely splashed with purplish red.
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Comparison.—Little known and planted, and although a good green shell bean of

similar value and usefulness to Improved Goddard it is inferior to that variety in

size of pods and productiveness of plants, but because of much earlier season it may
sometimes be more useful to market gardeners. The variety may be aptly called

an "Extra Early Improved Goddard."

History.—Introduced in 1896 by Ford Seed Company, who write that the variety

originated with E. D. Gibson, of Ashburnham, Mass., and that it is a cross between

Dwarf Horticultural and a wax variety.

Illustrations.—Dry seeds are shown on Plate I, 28; green shell pods are similar to

Improved Goddard (PI. XIV, 3), differing principally in smaller size and averaging

straighter or at least rarely curved back at stem end as is common in Improved

Goddard; cross sections of snap pods are similar to Mohawk (PI. V, 17), differing

principally in larger size and flatter shape.

day's leafless medium field.

Listed by 7 seedsmen. Seeds tested: Johnson & Stokes, 1897.

Description.—Plant very large, very spreading, of many runners, slender stemmed,

green throughout, late as snaps and field beans, long in bearing period, very heavily

productive. Leaf small, medium green. Flowers white. Snap pods uniform in

size, short, generally much curved back at stem end, very fiat, changing to oval at

green shell stage, very square at tip, very light green, very tough, very stringy, of

much fiber, of very poor quality, very free from anthracnose. Point of pod short

and straight. Green shell pods borne mostly below foliage, never splashed or colored,

depressed between seeds on outside of pod, about 4f inches long, and usually con-

taining 6 or 7 seeds crowded in pod. Dry pods very easy to thrash. Dry seeds small,

short, roundish oval through cross section, rounded or slightly truncate at ends, full

or rounded at eye, solid white.

Comparison.—Strictly a field variety and wholly unsuited for use as snaps or green

shell beans. Seeds intermediate in size between the large seeds known to produce

trade as marrows and the small seeds known as pea beans. Generally known in the

wholesale markets as mediums.

History.—First listed by seedsmen about 1898 and said to have originated with

N. H. Day, of Honeoye Falls, N. Y.

Illustrations.—Dry seeds are shown on Plate IV, 6; green shell pods and cross

sections resemble Navy Pea» (PI. XIII, 3, and PI. V, 3, respectively), differing

principally in being much more curved back at stem end, much flatter, and much
larger.

EARLIEST MARKET.

Listed by 1 seedsman. Seeds tested: Griffith & Turner, 1905, 1906.

Description.—Plant large, very spreading, with moderate number of runners and
drooping branches, somewhat thick stemmed, green throughout, early-intermediate

in season, long in bearing, lightly to moderately productive. Leaf medium in size,

dark green in color, of smooth and glossy surface. Flowers white. Snap pods variable

in size, very long, slightly curved, very flat, medium green, tough, stringy, of much
tough fiber, of poor to medium quality, free from anthracnose. Point of pod moder-

ately long and curved. Green shell pods borne in large clusters well above foliage,

never splashed or appreciably colored, much depressed between seeds, about 6|

inches long and usually containing 6 or 7 seeds well separated in pod. Dry pods

very easy to thrash. Dry seeds large-medium, proportionally short, flatfish through

cross section, generally well rounded at ends, straight or incurved at eye, generally

regular in shape, but sometimes slightly bulged out in places, solid white.

Comparison.—Little known and planted. Most successful at the South. Profit-

able only for green shell beans, its pods being too flat, tough, and unattractive for use
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as snaps, and although its white seeds are very desiral)le for l)akins:j as well as for green

shell, still it has never heen found ])rolit;d)le as a Held l)ean. Its sui)erior merits, if

any, arc earliness and large si/.e of seed, being similar in the fornier respect to Emperor

William, but not nearly as large seeded nor producing such uniformly large, wide,

handsome pods, besides having smaller, more spreading vine, smaller leaves, more

runners, and more fruit spurs projecting high above plant. Next to Emperor William

the variety is most like Tennessee Green Pod in appearance as well as in general

usefulness and value.

Synonym.—Schwill's Quick Crop.

//is/o/v/.—Named in 1895 by Grifiith ct Turner, by whom it was formerly listed as

First in Market. Probably same as Landreth's First in Market, introduced in 1883

by D. Landreth & Sons.

Illustrations.—Dry seeds are similar to Emperor William ( PI. IV, 19) ;
green shell pods

and cross section of snap pods resend)le Dutch Case Knife Pole (PI. XX, 1 and PI. V,

28, respectively), differing principally in smaller and narrower shape.

EARLY AROOSTOOK FIELD.

Listed by 1 seedsman. Seeds tested: Jerrard, 1905, i90(i.

Description.—Plant medium in size, erect, genenlly withoui runners or .'Spreading

branches, somewhat thick stemmed, early as snaps and licid beans, of short bearing

period, heavily to moderately productive. Leaf medium in size, medium green in

color. Flowers white. Snap pods very uniform in size, long-medium, curved at mid-

dle, flat, light green, tough, very stringy, of much lil)er, of poor quality, free from

anthracnose. Point of pod long and curved. Green shell pods borne both above and

below foliage, never colored or splashed, depressed on outside between seeds, about

5| inches long, and usually containing (> seeds fairly close in pods. Dry pods very easy

to thrash. Dry seeds medium in size, roundish through cross section, slender, trun-

cate or rounded at ends, generally slightly incurved at eye, solid white.

Comparison.—Little known or planted, but claimed to be valuable as an extra early,

white-seeded field bean for northern latitudes like Aroostook County, Me., where the

seasons are short for growing late varieties of field beans. Fairly productive, hardy,

and possibly a good sort for southern latitudes, but too tough podded to be generally

recommended for snaps and not equal as green shell beans to most garden varieties

nor to large-seeded field sorts, such as White Kidney and Canadian Wonder. Most

like Long Yellow Six Weeks, differing principally in color and smaller size of seed,

earlier season, and smaller, narrower pods.

Confusing na?ne.—Aroostook Bush Lima, a very different type of bean.

ffi^/orj/.—Introduced about 1893 by George W. P. Jerrard Company.

Illustrations.—Dry seeds are shown on Plate IV, 10; snap pods are similar in shape

to Long Yellow Six Weeks (PI. X, 1), differing principally in smaller and narrower

shape.

EMPEROR WILLIAM.

Listed by 6 seedsmen. Seeds tested: Burpee, 1901; Holmes, 1905; Mitchell, 1905,

1906; Rawson, 1902; Wernich, 1905.

Description.—Plant large, spreading, very low growing in habit, with many out-

stretched branches and occasional runners, green throughout, thick stemmed, inter-

mediate in season, long in bearing, moderately productive. Leaf large, dark green,

wide across leaflets, and of very rough surface. Flowers white. Snap pods somewhat

variable in size, very long, slightly curved, very flat, light green, somewhat tough,

stringy, of much fiber, poor to medium in quality, free from anthracnose. Point of pod

moderately curved and long. Green shell pods borne in large, numerous clusters high

above foliage, never appreciably colored or splashed except for black lines along
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sutures, much depressed on outside between seeds, about G| inches long and usually

containing 6 or 7 seeds much separated in pod. Dry pods very easy to thrash. Dry

seeds large-medium, proportionally short, flattish through cross section, rounded at

ends, straight or incurved at eye, generally regular in .shape, but sometimes slightly

bulging out in places, solid white except an occasional minute area of faint yellow

around eye.

Comparison.—A favorite in Europe and advertised in this country for a long time,

but never very popular. Its large white seeds are much liked by some gardeners for

green shell beans, but it seems to have never become generally cultivated in America

because spreading in habit and too tough, flat podded, and unattractive as snaps.

AMiite Kidney is far more profitable for dry beans, and is generally more satisfactory for

green shell beans also. Most like Earliest Market in appearance and general useful-

ness, and next most like Tennessee Green Pod.

Synonyms.—Dwarf Case Knife, First in Market.

History.—P^irst listed in this country about 1880 and described at that time as a new

German variety.

Illustrations.—Dry seeds are shown on Plate IV, 19; green shell pods and cross

section of snap pods are similar to Dutch Case Knife Pole (PI. XX, 1, and PI. V, 28,

respectively), differing principally in smaller size.

EUREKA FIELD.

Listed by 1 seedsman. Seeds tested: Ford, 1904, 1905.

Description.—Plant medium in size, erect, with occasional spreading branches, but

without real runners, thick stemmed, green throughout, late as snaps, early-intermedi-

ate as field beans, of mf)derate bearing period, lightly to moderately productive. Leaf

medium in size, medium green in color. Flowers pinkish white. Snap pods uniform

in size, short, slightly curved, very flat, light green, very tough, very stringy, of much
fiber, of poor quality, fairly free from anthracnose. Point of pod very short and

straight. Green shell pods borne both above and below foliage, never colored or

splashed, much depressed between seeds, about 4f inches long, and usually containing

5 or 6 seeds somewhat separated in pod. Dry pods very easy to thrash. Dry seeds

small-medium, proportionately short, roundish through cross section, invariably well

rounded at ends, decidedly larger at one end than at other, invariably rounded or full

at eye, solid light greenish yellow in color.

Comparison.—This little-known and little-planted variety is a strictly green and dry

shell bean of no real merit except for the interesting light yellow color of its dry seed.

Its pods are decidedly too tough and stringy for good snaps, while for green or dry shell

beans the variety is less productive than any other field sort and generally bears a

larger percentage of imperfect pods. Most like Vineless Marrow, differing principally

in color of seed and smaller pods with peculiar, short, well-defined pod point borne at

center end of pod.

Synonyms.—Genter's Sulphur, California Cream Beans, Sulphur-Colored Bean.

History.—Introduced in 1893 by Ford Seed Company, who state the variety came

from Mr. Goulding, of Portage County, Ohio, in whose family it has been for a long

time, but the tj-pe has been doubtless known to many people at least since 1870.

Illustrations.—Dry seeds are shown on Plate I, 2; green shell pods are quite unlike

any of following illustrations, but perhaps most resemble Red Kidney (PI. XIV, 1),

differing principally in color of seed, and shorter, better filled, narrower, and more

regularly shaped pods with shorter, better defined pod point.
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KVKUnEARING.

Listed by 1 seedsman. Seeds tested: Burpee, 1900. 1001; Denison, 190:^,; Thur-

burn, 1901, 1902, 1905, 190().

Description.—Plant large, very spreading, low growing, almost creeping in habit,

of many runnei-s. thick stemmed, green throughout, very late, very long in bearing,

heavily productive. Leaf medium in size, very dark gi'een in color. Flowers white.

Snap jxkIs varying greatly in size, long, curved, flat, medium green in color, exceed-

ingly tough and stringy, of much hard iiher, of very poor quality, very free from an-

thracnose. Point of pod medium in length and either straight or slightly curved.

Green shell pods generally borne on nuuierous thick stems high al.)ove foliage, never

splashed or appreciably colored, very mmli depressed on outside between seeds,

(>ften vacant seeded, about b} inched long, and usually containing 5 or seeds some-

what separated in \wd. Dry pods very easy to thrash. Dry seeds medium in size

and length, flatfish oval through cross section, mostly well rounded at ends, incurved

at eye, solid white.

Comparison.—This very unusual and little ])lanted variety seems to be of but

limited value for this country, but in Franc-e, where snap pods are gathered very young
and undersized, it may be one of the best garden varieties. Its pods consist of almost

as much fiber as any variety cultivated in America and are decidedly too tough as

snaps for American conditions, while for green sh(41 l)eans it is too narrow podded,

too irregular in shape, and too unattractive for a profitable market variety. Its use,

if any, seems to be for dry beans, as its seeds are pure white and its plants productive

in right locations. The different stocks seem to vary greatly in size, shape, and season,

and princi]);vlly for this reason it has not l)een much grown, even for dry beans. Quite

different from other American sorts, but perhaps as much like Earliest Market as any,

the pods differing principally in being smaller, narrower, more curved, deeper de-

pressed lietween seeds, and more uneven and ill shaped, while vines are coareer and
more spreading, with fruit spurs more numerous and projecting more prominently

above foliage.

History.—Introduced in 1899 by W. Atlee Burpee & Co., who describe it as of

French origin.

Illustrations.—Dry seeds are shown on Plate IV, 9; snap pods and cross section of

same are similar to Lightning (PI. XIII, 2, and PI. V, 20, respectively), differing prin-

cipally in color, and longer, narrower pods, approaching more the shape of the flat-

podded tj-pe of Southern Prolific (PL XVI, 1).

EXTRA EARLY REFUGEE.

Listed by 113 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1899-1901, 1903;

Keeney, 1904, 1906; Rawson, 1901; Rice, 1906; Rogers, 1904, 1905; Thorbiu-n, 1901,

1902; Vaughan, 1901.

Description.—Plant medium in size, very erect, without runners or spreading

branches, very compact, of well-rounded form, somewhat thick stemmed, green

throughout, early, of moderate bearing period, heavily to moderately productive.

Leaf medium in size, light green in color, nan-ow across leaflets. Flowers pink.

Snap pods uniform in size, of medium length, curved, round through cross section,

deeply creasebacked, light green, brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthracnose. Point of pod long and ciu'ved. Green shell

pods borne both above and below foliage, sparingly splashed with light purple, quite

full on outside between seeds, about 5 inches long, and usiially containing 5 or 6 seeds

crowded in pod. Dry pods moderately hard to thrash. Dry seeds of medium size,
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slender, roundish through cross section, truncate or rounded at. ends, straight at eye,

bluish black splashed and mottled with pale buff, sometimes almost solid bluish

black.

Coviparison.—One of the twelve most largely grown bush sorts. A good shipper

and of fine appearance on the market and, though not as tender as Burpee's Stringless

Green Pod or as fleshy as Red Valentine, it nevertheless makes good snaps for home
use, but it is too small podded for satisfactory green shell beans. Similar to Late

Refugee only in color of seed and shape of pod, the season being much earlier and

vine much more bushy than that variety. Of usefulness similar to Red Valentine

and more like it than any other, differing principally in more compact and lower grow-

ing vines, and somewhat longer, more slender pods, which become slightly splashed

at gi'een shell stage.

Sijnonymfi.—Best of All, Early Market Bush, Bolgiano's Early May Queen, Early

May Queen, Excelsior Refugee, May Queen, Page's Extra Early.

Confusing names.—Golden Refugee, Refugee, Late Refugee, Silver Refugee, Mc-
Kinley Refugee, Galega Refugee, all of which are very different types from Extra Early

Refugee.

ZWstor?/.—Introduced in 1888 by J. M. Thorbui-n & Co.

Illustrations.—Seeds are shown on Plate III, 6; snap pods on Plate VII, 2; cross

sections of snap pods are similar to Refugee (PI. V, 12), differing principally in thicker

shape.

FRENCH FLAGEOLET.

Listed by 1 seedsman. Seeds tested: Vincent, 1905, 190fi.

Descriptoon.—Plant large, very erect, without runners or spreading branches, thick

stemmed, green throughout, intermediate-early in season, long in bearing, heavily

productive. I^eaf large, medium green, of somewhat rough surface. Flowers white.

Snap pods uniform in size, very long, moderately curved, oval-flat through cross sec-

tion, very light green, very tough, very stringy, of much fiber, of very poor quality,

free from anthracnose. Point of pod extremely long and curved. Green shell pods

borne equally above and below foliage, never splashed or colored, moderately de-

pressed between seeds, about 6 inches long, and usually containing 5 or 6 seeds fairly

close in pod. Dry pods very easy to thrash. Dry seeds large, long, oval through cross

section, generally well rounded at ends, generally much incurved at eye, solid white.

Comparison.—Little known and planted and real value not yet fully established,

but, being the longest podded of the early sorts and the only white-seeded, large-

podded variety which is early in season, it might sometimes seem to be a useful

variety. Possibly valuable as a field bean for northern latitudes where seasons are

short for maturing late varieties or for green shell beans or for snap pods to be used in

shipping. LTnless picked earlier than is customary in America its pods are not satis-

factory as snaps for home use and are fully as tough as ^^^lite Kidney and other field

sorts. Most like Canadian Wonder, differing principally in color and shape of seed,

earlier season, smaller vine, and shorter, narrower pods.

History.—A very old name of obscure origin.

Illustrations.—Dry seeds are shown on Plate IV, 21; snap pods are similar to Cana-

dian Wonder (PI. X, 2), differing principally in being considerably naiTower and

shorter.

FRENCH KIDNEY FIELD.

Listed by 2 seedsmen. Seeds tested: Johnson & Musser, 1905.

Description.—Plant very large, very erect, without runners or spreading branches,

very thick stemmed, green throughout, very late as snaps, late as field beans, long in

bearing, heavily productive. Leaf large, medium green, and of rough surface.
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Flovvoi-s light pink. Snap pods somewhat vaiial)h^ in sizo, long, very characteris-

tically curved back at middle of pod, oval-flat through cross section, dark green, of

very rough and coarse surface, very tough, very stringy, of much hard fiber, of very

poor quality, free from anthracnose. Point of pod very long, curved, gradually taper-

ing. Gri'cn shell pods l)onie equally above and below foliage, sometimes sjiaringly

splashed with purplish red, moderately depressed between seeds, about (i inclies long,

and usually containing 5 or 6 seeds somewhat separated in pod. Dry pods very easy

to thrash. Dry seeds large, slender, oval through cross section, generally well

rounded at ends, very straight at eye, light garnet brown, splashed with crimson-

violet .

Comparison.—Little known and planted in this country. Of similar usefulness

to French Mohawk and Red Kidney, tlu" pods differing from latter princijially in nar-

rower shape, l)ackward curving at middle, and splash(>d color of both seed and jwds.

Hktonj.—An old name of obscure origin.

Illustrations.—Dry seeds are shown on Plate I, 24; green shell pods are as much
like those of Red Kidn(>y (PI. XIV, 1) as any of the illustrations here shown, differing

principally in being narrower and curved back at middle of pod.

FRENCH MOHAWK.

Listed by 1 seedsman. Seeds tested: Johnson & Musser, 1900.

Description.—Plant very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing, very heavily productive.

Leaf very large, medium green, and of rough surface. Flowers pink. Snap pods uni-

form in size, very long, slightly curved, oval through cross section, medium green,

very tough, very stringy, of much fiber, very poor in quality, free from anthracnose.

Point of pod long and curved. Green shell pods borne equally above and below

foliage, splashed with reddish purple, moderately depressed between seeds, about 7|

inches long and usually containing 7 or 8 seeds somewhat separated in pod. Dry

pods very easy to thrash. Dry seeds large-medium, slender, oval through cross sec-

tion, truncate or rounded at ends, straight at eye, deep bluish black in color, sparingly

splashed with pale buff.

Comparison.—Little known and cultivated in this country. On account of remark-

ably straight pods and, perhaps, because of other qualities which have not yet been

brought out in our limited trials, tliis variety may, in some cases, prove superior to

Canadian Wonder and other varieties of this class. Suitable for both field and garden

use and of satisfactory quality as snaps if picked younger than is customary with other

varieties. Similar to 'Mohawk and Canadian Wonder, differing from former jirinci-

pally in larger, coarser vines, later season, and longer pods, and from latter in straighter,

narrower pods and splashed color of seed.

History.—Named in 1904 by Johnson & Musser, but previously listed by them as

Rapp's Favorite, under which name it was introduced in 1900.

Illustrations.—Dry seeds are shown on Plate III, 8; snap pods are similar to

Mohawk (PI. XII, 4), differing principally in much larger size and longer pod point;

also similar to Canadian Wonder (PI. X, 2), differing principally in being straighter,

narrower, and shorter.

GALEGA.

No longer listed by American seedsmen. Seeds tested: Thorburn, 1903, 1905.

Description.—Plant very large, very spreading, with many runners and drooping

branches, slender stemmed, green throughout, very late, very long in bearing, very

heavily productive. Leaf small, light grayish green, very narrow across leaflets,

very smooth, and of very long petiole. Flowers. pink. Snap pods uniform in size,

109



68 AMEEICAN VAEIETIES OF GARDEN BEANS.

very long, straight, oval-fiat through cross section, dark green, somewhat tough,

stringy, of moderate fiber, of poor to fair quality, quite free from anthracnose.

Point of pod straight and medium in size. Green shell pods borne mostly below

foliage, splashed with reddish purple, quite full on outside between seeds, about GJ

inches long, and usually containing 7 seeds crowded in j^od. Dry pods very easy to

thrash. Dry seeds of medium size, somewhat slender, oval through cross section,

generally rounded at ends, straight at eye, bluish black in color, fairly splashed with

pale buff.

Coi7}])arison.—This variety, which has never been popular in America, has now

almost gone out of cultivation. On account of extremely late season it is of very

limited value, although unsurpassed among strictly garden varieties for productive-

ness, large growth of vine, and uniformity in size and shape of its very large, straight,

handsome pods. Similar in general usefulness and value to Hodson Green Pod and

more like it in appearance than any other, differing principally in larger, slenderer

stermned plants, with straighter, shorter, thicker, proportionally narrower pods.

Differs from Refugee principally in color of seed, larger, later vine, and longer, flatter,

tougher pods.

Synonym.—Galega Refugee.

History.—Listed by American seedsmen under this name at least since 1880. Prob-

ably a very old type.

Illustrations.—Dry seeds are shown on Plate III, 7; leaf on Plate XXIV, 1; snap

pods are more like those of Mohawk (PI. XII, 4) than any of illustrations, differing in

narrower but considerably longer shape, besides being splashed at green shell stage.

GARDEN PRIDE.

No longer listed by American seedsmen. Seeds tested: Jones, 1903-1905; Keeney,

1906; Vaughan, 1904, 1905.

Description.—Plant small-medium, slightly spreading, without runners or decided

spreading branches, somewhat slender stemmed, green throughout, early-interme-

diate in season, of moderate bearing period, moderately productive. Leaf medium

in size, light green in color. Flowers white. Snap pods uniform in size, medium in

length, scimiter curved, oval-round through cross section, light green in color, brittle,

stringless, without filler, of good quality, somewhat subject to anthracnose. Point of

pod long, imperfectly defined, generally curved. Green shell pods borne equally

above and below foliage, never splashed or colored, slightly depressed on outside

between seeds, about 5 inches long, and usually containing 6 seeds crowded in pod.

Dry pods hard to thrash. Dry seeds of medium size, somewhat slender, roundish

through cross section, rounded or truncate at ends, almost straight at eye, sliver from

pod occasionally attached to eye, solid white except sometimes minute area of faint

yellow around eye.

Comparison.—Little known and planted. Of usefulness similar to Red Valentine

and Burpee's Stringless Green Pod, and although not quite so productive it has some

value over others of its class because of pure white seed. Vine similar to Bountiful,

differing principally in less spreading hal)it, while pods are almost same in appearance

as Jones's Green Pod but easily distinguished from it by the very light yellowish green

of its green shell pods.

Hintory.—Introduced in 1903 by the originator, A. N. Jones, of Leroy, N. Y.

Ilhistrafions.—Dry seeds are shown on Plate IV, 11 ; snap pods resemble Extra Early

Refugee (PI. VII, 2), differing principally in stringlessness, larger size, flatter shape,

lighter green color, and peculiar scimiter curvature of pod, which is decidedly curved

inward at extreme tip end and decidedly curved backward at extreme stem end.
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GIANT FORCER.

Listed by 1 seedsman. Seeds tested: Dreer, 190G.

Description.—Pl&nt very large, spreading extensively over ground with heavy,

thick-stenuned, drof)ping l)ran(hes, but without ri'al runners, wholly green, very late,

long in bearing, heavily to moderately productive. Leaf very large, dark green, wide

across leaflets, and of very rough surface. Flowers light pink. Snap pods somewhat

variable in size, very long, straight, oval-round through cross section, nu'dium gri'en

in color, l)rittle, stringy, of small fiber, of good quality, fairly free from anthracnose.

Point of pod short and slightly curved or straight. Green shell pods borne mostly

below foliage, sparingly splashed with faint red, full on outside between seeds, about

7J inches long, and usually containing fi to 8 seeds crowded in pod. Dry jxxls some-

times hard to thrash. Dry seeds small-medium, short, generally larger at one end than

at other, roundish oval through cross section, well rounded at ends, straight or rounded

at eye, pale buff in color, sparingly splashed with medium fawn.

Comparison.—New and as yet planted only in an experimental way. Recom-

mended l>y introducers as excellent for forcing, but as Department trials of this variety

have so far been incomplete it is not possible at this time to state its real \aluc in this

and other respects. Excepting for smaller size and different color of seed it seems to

be similar in appearance and general us(>fulness to the late type of Best of All, but

imlike that variety the stocks are pure and even.

History.—Introduced in 1906 by Henry A. Dreer.

Ilhtstrations.—Snap pods are similar to Best of All (PI. XI, 3).

(IIANT STRINOLESS GREEN POD.

Listed by 78 seedsmen. Seeds tested: Burpee, 1901, 1903; Keeney, 1903, 1904,

1906; Philipps, 1903; Rice, 1903; Thorburn, 1901, 1902.

Description.—Plant large-medium, very erect when young, with a few shoots high

above plant, Init upon approaching maturity becoming somewhat weighed down

and spreading with many outstretched branches, without real runners, somewhat

thick stemmed, green throughout, early-intermediate in season, of moderate bearing

period, heavily to moderately productive. Leaf medium in size, medium green in

color. Flowers light pink. Snap pods somewhat variable in size, very long, gener-

ally more or less scimiter curved, sharply constricted between seeds as if drawn tight

by a thread and separated into sections, round, deeply creasebacked, -dark green,

extremely brittle, absolutely stringless, totally without fiber, of very good quality,

somewhat suljject to anthracnose. Point of pod medium in length, variable in shape,

either straight, curled, or twisted. Green shell pods borne mostly above foliage, never

appreciably colored or splashed, very much depressed between seeds, about 6 inches

long, and usually containing 6 or 7 seeds tightly crowded in pod. Dry pods hard to

thrash. Dry seeds of medium size, slender, roundish through cross section, truncate

or rounded at ends, straight at eye, solid brownish ocher in color except minute brown

area around eye.

Comparison.—One of the most largely grown garden varieties. Except for differ-

ence in color of seed, it is sometimes hardly distinguishable from Burpee's Stringless

Green Pod and possesses about the same merits and has the same fault of uneven pods

described for that variety. For home use there is little to choose between the two

varieties but for market use there exists considerable difference of opinion as to which

variety is the most profitable. A few days later in season, and pods a little longer,

proportionally slenderer, straighter, and more deeply constricted between seeds than

Burpee's Stringless Green Pod. Also similar to Knickerbocker and Henderson's

Full Measure.
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Synonyms.—Bell's Griant Stringless Green Pod, English Stringless, Giant Valentine,

Mammoth Stringless Green Pod, Norwood Giant Stringless.

Confusing names.—Jones's Green Pod, Grenell's Stringless Green Pod, both very

different t}T)es.

History.—Introduced in 1898 by Johnson &. Stokes as Giant Stringless Green Pod
Valentine.

Illustrations.—Dry seeds are shown on Plate III, 24; snap pods and cross section of

same are similar to Burpee's Stringless Green Pod fPl. IX, 3, and PI. V, 13, respec-

tively).

GOLDEN REFUGEE.

Listed by 4 seedsmen. Seeds tested: Thorburn, 1902, 1905.

Description.—Plant very large, very spreading, with many runners and drooping

branches lying loosely over the ground, thick stemmed, green throughout, very late,

very long in bearing, very heavily productive. Leaf small, very light gi-ayish green,

very narrow across leaflets, very smooth, and of very long petiole. Flowers pink.

Snap pods very uniform in size, medium to long, slightly curved, round through

cross section, silvery green in color, brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthracnose. Point of pod long and curved. Green shell

pods borne well below foliage, occasionally splashed with reddish purple, quite full

on outside between seeds, about 5| inches long, and usually containing 6 seeds

crowded in pod. Dry pods moderately hard to thrash. Dry seeds small-medium,

proportionally slende*-, roundish through cross section, rounded or truncate at ends,

generally flat at eye, chocolate brown freely splashed with maize yellow.

Comparison.—Department trials have not been extensive enough to determine real

value of this little known and planted variety, but it seems to be of usefulness similar

to Refugee and perhaps of special value on account of the unusual color of its pods,

which are almost as silvery white as those of Crystal Wax. Differs from Refugee

principally in being a few days earlier, of lighter colored foliage, smaller vine, and

shorter pods; also thought by some to be less productive and hardy.

Synonyms.—McKinley Refugee, Silver Refugee.

Confusing names.—Refugee, Late Refugee, Galega Refugee, Extra Early Refugee,

all of which are very different from Golden Refugee.

History.—Apparently first introduced in 1884 by J. M. Thorburn & Co.

Illustrations.—Leaf is shown on Plate XXIV, 3; snap pods and cross section of same

are similar to round-podded type of Refugee (PI. XII, 3, and PI. V, 12, respectively).

grenell'.s stringless green pod.

Listed by 2 seedsmen. Seeds tested: Grennell, 1903-1905.

Description.—Plant large-medium in size, erect when young, slightly spreading

when old, without runnel's or decided spreading branches, somewhat thick stemmed,

green throughout, early, of short bearing period, moderately to heavily productive.

Leaf medium in size, light green in color. Flowers white. Snap pods uniform in

size, very long, curved at tip end only, very flat, light green, brittle, stringless, of

inappreciable fiber, of good quality, somewhat subject to anthracnose. Point of pod

extremely long, slender, slightly curved. Green shell pods borne both above and

below foliage, never colored or splashed, slightly depressed on outside between seeds,

about 6| inches long, and usually containing 6 to 8 seeds fairly close in pod. Dry
pods generally easy to thrash. Dry seeds large-medium, medium in length, generally

well rounded at ends, oval through cross section, generally straight at eye, solid white

except small area of medium hazel around eye.

Comparison.—Little known or planted. A good all-round, green-podded sort of

similar usefulness to Bountiful and more like it in appearance than any other, differing
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in no important respects except in color of seed, a few days later season. lf)no;er, flatter,

more curved pods, and more erect vines.

Confusing 7iamfs.—Burpee's Stringless Green Pod, Giant Stringless Green Pod,

Jones's Stringless Green Pod, all of which are very different from Grenell's Stringless

Green Pod.

//iA<o/i/.—Introduced in 1905 by J. Bolgiano & Son and originated by W. H. Grenell,

of Pierrepont Manor, N. Y.

Illustrations.—Dry seeds are .shown on Plate III, 4; snap pods and cross section of

same are similar to Bountiful (PI. XIII, 1. and PI. V. 9, respectively).

Henderson's full measure.

Listed by 1 seedsman. Seeds tested: Henderson, 1900.

Description.—Plant large-medium, very erect when young, with f(^w shoots high

above plant, but ujxin approaching full development becoming weighed down and

spreading with many out.str(>tched branches, without real runnei-s, somewhat tliick

stemmed, green throughout, early-intermediate in season, of moddrate bearing period,

heavily to moderately productive. Leaf medium in size, medium green in color.

Flowers light pink. Snap pods somewhat variable in size, very long, generally more

or less scimiter curved, sharply constricted between seeds as if drawn tight by a thread

and separated into sections, round, deeply creasebacked, dark green, extremely

brittle, absolutely stringless, totally without fiber, of very good quality. Point of

pod medium in length, variable in shape, either straight, curled, or twisted. Green

shell pods borne mostly above foliage, never appreciably colored or splashed, very

much depressed between seeds, about 6 inches long, and usually containing 6 to 8

seeds very crowded in pod. Dry pods hard to thrash. Dry seeds of medium size,

very slender, straight, roimdish through cross section, rounded or truncate at ends,

uniformly straight at eye, chocolate brown freely splashed and mottled with maize

yellow.

Comparison.—This new and as yet little known and cultivated variety has not yet

been tested long enough to make an accurate comparison with other varieties, but it

is evidently very similar in appearance to Giant Stringless Green Pod and of similar

usefulness and value.

Ms<ori/.—Introduced in 1906 by Peter Henderson & Co., and described by them as

a cross between Yosemite Wax and Late Refugee.

Illustrations.—T>ry seeds are about same shape and size as Longfellow (PI. I, 20);

snap pods and cross section of same are similar to.Burpee's Stringless Green Pod (PI.

IX, 3, and PI. V, 13, respectively), differing principally in larger size and straighter

shape.

HODSON GREEN POD.

Listed by 1 seedsman. Seeds tested: Clark, 1905; Keeney, 1906.

Description.—Plant very large, without decided runners, but with many out-

stretched branches lying loosely over ground, thick stemmed, wholly green, very

late, long in bearing, very heavily productive. Leaf medium in size, of very narrow

and pointed leaflets, medium green in color. Flowers light pink. Snap pods uniform

in size, very long, almost straight, flat, medium green, very tough, very stringy, of

much fiber, poor to medium in quality, quite free from anthracnose. Point of pod

long and straight or slightly curved. Green shell pods borne mostly below foliage,

never appreciably splashed or tinged, about 7i inches long, and usually containing

6 to 8 seeds crowded in pod. Dry pods very easy to thrash. Dry seeds large-medium,

slender, roundish oval through cross section, generally .well rounded at ends, straight

or slightly incurved at eye, purplish red freely splashed with pale buff.
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Comparison.—New and as yet little known and planted. Differs from Hodson

Wax only in color of pod and, like that variety, is too tough for home use, but, its

pods being extremely large, very handsome, and ex'cellent shippers and the plant

usually the most productive, strongest, and rankest grower of all the green-podded

bush sorts, it makes a good market gardener's sort for late crops. More like Galega

than any other of the green-podded varieties, differing principally in earlier season

and larger, flatter pods.

History.—Introduced in 1906 by O. W. Clark & Son, who state the variety was

found in a field of Hodson Wax.

Illustrations.—Dry seeds are same as Hodson Wax (PI. I, 19); snap pods and cross

section of same are similar in shape to Currie's Rustproof Wax (PI. VIII, 1, and' PI.

V, 10, respectively), differing principally in being longer and much flatter.

IMPROVED GODDARD.

Listed by 7 seedsmen. Seeds tested: Ferry, 1898, 1900-1902, 1904, 1905.

Description.—Plant large, very erect, with long stems holding plant well up from

ground, without runners or spreading branches, thick stemmed, green thi-oughout,

late-intermediate in season, long to moderate in bearing period, heavily productive.

Leaf medium in size, mediimi green in color. Flowers light pink. Snap pods very

uniform in size, very long, straight, flat, dark green, tough, very stringy, of much

fiber, of poor quality, fi-ee from anthracnose. Point of pod medium in length and

either straight or slightly cm-ved. Green shell pods borne both above and below

foliage, abundantly splashed with brilliant red, moderately depressed between seeds,

about 7 inches long, and usually containing 6 seeds fairly close in pod. Dry pods

easy to thrash. Dry seeds large, very long, oval through cross section, invarial)ly

much rounded at ends, generally straight at eye, pale buff in color, freely splashed

with purplish red.

Comparison.—One of the lesser grown varieties of the country and much less planted

than the old Goddard or Boston Favorite, although much superior to it in earliness

and uniformly large, straight, handsome pods. Decidedly the best all-round strictly

green shell bean and the best, largest, and most handsome show variety for green shell

beans, as well as the most productive of the Horticultural class, but unsuitable for

snaps or for field culture. Most like Crimson Beauty, differing principally in produc-

tiveness, later season, and larger pods.

Sistory.—Introduced in 1897 by D. M. Ferry & Co., and described as a selection

from Boston Favorite or Goddard.

Illustrations.—Green shell pods are shown on Plate XIV, 3; seeds are about same

as Boston Favorite (PI. I, 26); cross sections of snap pods are similar to Mohawk

(PI. V, 17), differing principally in considerably flatter shape and larger size.

IMPROVED YELLOW EYE.

Listed by 11 seedsmen. Seeds tested: Schlegel & Fottler, 1905.

Description.—Flant large, very spreading, with many runners lying loosely over

ground, thick stemmed, gi-een throughout, intermediate-early, long bearing, moder-

ately productive. Leaf medium in size, medium green in color. Flowers pinkish

white. Snap pods are somewhat varial:)le in size, long-medium, slightly curved, very

flat, liecoming roundish at green shell stage, light gi-een, very tough and stringy, of

much fiber, of poor quality, free from anthracnose. Point of pod medium in length

• and either straight or slightly cm-ved. Green shell pods borne mostly below foliage,

never splashed or colored, much depressed between seeds, about 5f inches long, and

usually containing 5 or 6 seeds fairly close in pod. Dry pods easy to thrash. Dry

seeds of medium size, ])roportionally short, roundish through cross section, truncate

or rounded at ends, often larger at one end than at the other, straight or rounded at
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eye, solid white, except brownish oclire around eye covering about one-fourth of area

of bean.

Comparison.—One of the minor fiehl varieties of the country and formerly more
largely gi-own than at present. Of about same usefulness as White Marrow and next

to Yellow Eye more like it in appearance than any other, differing i)riiicipally in

color and smaller size of seed antl shorter, narrower, better filled i)ods. Like \\'hite

Marrow, its pods are too tough in texture and too Irregular in shape to make good
snaps, but are satisfactory for green shell beans.

History.—Listed by seedsmen in this country at least since 1880.

Illustrations.—Dry seeds are shown on Plate II, 12; green shell pods are similar to

Red Cranberry Pole (PL XVIII, 3), differing principally in smaller size and flatter

shape.

KNICKERBOCKER.

Listed by 1 seedsman. Seeds tested: Henderson, 1902, 1905, 190(5.

Description.—Plant large-medium, very erect when young with few shoots high

above plant, but, upon approaching maturity, becoming somewhat w^Mghed down and
spreading witli many outstretched l)ranches, without real runners, somewliat thick

stemmed, green throughout, early-intermediate in season, of moderate bearing period,

heavily to moderately productive. Leaf medium in size, medium green in color.

Flowers light pink. Snap pods somewhat variable in size, very long, generally more
or less scimiter curved, sharply constricted between seeds as if drawn tight I)y a thread

and separated into sections, round, deeply creasebacked, dark gi-een, extremely brit-

tle, absolutely stringless, totally without fiber, of very good quality, somewhat sul)ject

to anthracnose. Point of pod medium in length, variable in shape, straight, curled,

or twisted. Green shell pods borne mostly above foliage, never apprecialjly colored

or sj^lashed, very mucli depressed between seeds, about inches long, and usually

containing G to 8 seeds tightly crowded in pod. Dry pods hard to thrash. Dry .seeds

large-mediiun, slender, roiuidish tlu'ough cross section, truncate or rounded at ends,

straight or slightly incurved at eye, solid purplish brown in color.

Comparison.—This little known and little planted variety has not yet been tested

sufficiently by this Office to determine its real value but it appears to be of alxnit .same

usefulness as Giant Stringless Green Pod, the young pods being hardly distinguishable

from those of that variety and the sort differing in no important respect except in color

of seed and freedom from flattish pods.

History.—Introduced in 1902 by Peter Henderson & Co., who write that the variety

came from Genesee County, N. Y.

Illustrations.—Dry seeds are shown on Plate I, 23; snap pods and cross section of

same are similar to Burpee's Stringless Green Pod (PI. IX, 3, and PI. V, 13, respec-

tively), differing principally in being longer and straighter.

LATE REFUGEE.

See Refugee.

LIGHTNING.

Listed by 1 seedsman. Seeds tested: Thorburn, 1902, 1905, 1906.

Description.—Plant medium in size, very spreading with many long creeping

branches but with only occasional runners, very thick stemmed, more or less purplish

tinged at stems and branches, especially at nodes and on fruit spurs, very early, of

short bearing period, lightly productive. Leaf medium in size, very dark gi'een, often

tinged with brownish pm'ple, very wide across leaflets and of rough surface. Flowers

white with, pink blotch at upper end of standard and wings extending half way
down petals in distinct streaks. Snap pods variable in size, short, variously curved
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and bent, very flat, medium green in color, very tough, very stringy, of much fiber,

of very poor quality, quite free from anthracnose. Point of pod medium in length,

gradually tapering, moderately curved. Green shell pods home high above foliage on

numerous, thick flower stalks and well toward center of plant, dark green, often

splashed and tinged with l^rownish purple, very much depressed between seeds, often

vacant seeded, about 5 inches long, and usually containing 5 or 6 seeds well separated

in pod. Dry pods very easy to thrash. Dry seeds large-medium in size, medium in

length, flattish oval through cross section, rounded or truncate at ends, incurved at

eye, somewhat irregular in shape, often bulged out on one side, creamy white in color

variously striped with greenish gray to deep putty, largely white in some seeds, largely

greenish gray in others.

C'o?7)pfl/"ison.—Little known and planted, and of very little value. Apparently suit-

able only for extra-early green shell beans and, though the earliest of all for this use,

it rarely proves as profital)le even for this purpose as Ruby Horticultural, Warwick,

or Crimson Beauty. Its plants are unproducjtive and unreliable, its green shell pods

small, twisted, ill shaped, and unattractive, while snap pods are decidedly too tough

in texture even for market. About as flat-podded as Emperor William, more spread-

ing than Navy Pea, and less productive than most garden sorts.

Synonyvi.—Feejee (of ai)out 1875).

jFfisiory.—Apparently flrst named in 1901 by J. M. Thorburn & Co.

Illustrations.—BrJ seeds are shown on Plate III, 12, and snap pods and cross section

of same on Plate XIII, 2, and Plate V, 20, respectively.

LONGFELLOW.

Listed by 52 seedsmen. Seeds tested: Denison, 1903, 1904; Henderson, 1897, 1900,

1902, 1905; Keeney, 1904, 190G; Rogers, 1906; Thorburn, 1901, 1902.

Description.—Plant large-medium, generally more or less spreading and weighed

down with heavy outstretched branches, but always without real runners, thick

stemmed, green thrioughout, intermediate in season, of moderate bearing period, gen-

erally moderately productive. Leaf large, dark green, wide across leaflets, of some-

what rough surface. Flowers pinkish white. Snap pods variable in size, very long,

very straight, round, dark green, brittle, stringy, of slight fiber, of good quality, espe-

cially suliject to anthracnose. Point of pod extremely long, imperfectly defined,

gradually tapering, variously shaped, either straight, twisted , or much curved. Green

shell pods borne equally above and below foliage, never appreciably colored or

splashed, full on outside between seeds, about 6f inches long, and usually containing

6 seeds very crowded in pod. Dry pods generally easy to tin-ash. Dry seeds of

medium size, very slender and straight, roundish through cross section, rounded or

truncate at ends, uniformly very straight at eye, dingy brownish red freely splashed

with pale buff.

Comparison.—One of the lesser grown varieties of the country. Often the best for

market gardeners to grow as snaps Ixit too narrow podded for satisfactory green

shell beans and somewhat too tough and stringy for home use. Much liked in parts

of the South and especially attractive because of long, straight pods, no other round-

podded variety being straighter than this one. Although productive in favorable

localities, this variety, under unfavorable conditions, succumbs more quickly to

anthracnose than any other, and unless a good growth is obtained there is likely to

be a considerable" numl:»er of undersized and imperfectly shaped pods which are

abruptly lient, deeply depressed between seeds, and incompletely filled; but whether

the growth be good or poor the pods always show coarse, tapering ends, no other

variety having such a long and imperfectly defined pod jxiint. Most like Black Val-
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entinc in iipi>oaranri' and gcm'ral usefulnes,", differing principally in lator, darker

gi-een. ct)ar»t>r growing,' plants. roundcT, darker green jxhIs and seed of different eolor.

5?/no«.;/»is.—Emerald Beauty. Emperor of Ru.«.sia. French Market, French Lead

Pencil. French Stringles.<, Perfettly Straight Round Pod, Steckler's Perfectly Straight

Round Pod, Sutton's Perfection.

/7/*7on/.—Introduced in 1S05 by Peter Henderson ct Co.. and dc-ii-rihed as of Euro-

pean origin.

Ill listrations.—Dry seeds are shown on Plate I. '20; snap pods on Plate IX. J; cross

sections of snap pods are aljout as broad as the round-poddeil type of Refugee

(PI. V, 12).

LONG YELLOW SIX WEEKS.

Listed by 160 seedsmen. Seeds tested: lUiist, 1001; Denis<m, lOO:^; Feny. 1?M)(';

Henderson, liXll; Keeney, 1!)()5, lOOd; May, 1897; Rogers. 190(1; Schlegel & Fotller,

1901; Thorburn, 1897, 1901-1903; Vaugluin, 1901.

Description.—F\ant medium i-n size, very erect, without runners or spreading

branches, somewhat thick stemmed, green throughout, early, of inodc-ratt" bearing

period, heavily to moderately ]m)ductive. Leaf medium in size, light green in color.

Flowers light pink. Sua]) jhuIs very uniform in size, long, generally curved at middle,

flat, light green, tough, very stringy, of moderate to strong fiber, poor to fair in quality,

fairly free from anthracnose. Point of pod long and either straight or slightly curved.

Green shell pods borne both above and below foliage, never colored or splashed,

slightly depressed between seeds, about inches long, and usually ct)ntaining 6 seeds,

fairly close in pod. Dry pods very easy to thrash. Dry ^seeds of medium size,

slender, roundish oval through cross section, truncate or rounded at ends, straight or

slightly incurved at eye, solid straw yellow in color, sometimes shading to coppery

yellow, always with minute brownisli area around eye.

Comparison.—This variety, whicli is extensively grown in all parts of the country,

has been a standard sort for over seventy years and is to-day one of the five most largely

grown green-podded garden varieties. Being an unusually line shipper, hardy,

reliable, fairly productive. hand.some,.and of even shape, it is one of the best for

market gardening, but its pods are too tough to be of good quality as snaps for home

use, Bountiful being decidedly preferable for private gardens. Pods more like those

of Bountiful than any other, differing principally in being smaller, tougher, curved

at middle instead of tip end, while vines are darker green, smaller, and less spreading

in habit.

Synonym.—Pride of Newton.

History.—One of the oldest of the present-day sorts. Listed by J. M. Thorburn &

Co., at least since 1822.

lllustralions.—Seeds are shown on Plate III, IS; snap pods on Plate X, 1; cross sec-

tions of snap pods are similar to Bountiful (PI. V, 9).

low's champion.

Listed by 31 seedsmen. Seeds tested: Farquhar, 1905; Rawson, 1902; Rogers, 1904.

Description.—Plant very large, generally erect, without runners or decidedly

spreading Iwanches, very thick stemmed, green throughout, late-intermediate in

season, long in bearing, moderately to heavily productive. Leaf medium in size,

dark green in color, of glossy surface, wide across leaflets. Flowers light pink. Snap

pods uniform in size, medium long, extremely wide, straight, flat, dark green, brittle,

of inappreciable string, of slight fiber, of good quality, fairly free from anthracnose.

Point of pod short, straight, and generally projecting from middle end of pod. Green
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shell pods borne mostly below. foliage, never appreciably splashed or colored, mod-

erately depressed between seeds, about 5^ inches long, and usually containing; 6 or

7 seeds very crowded in pod. Dry pods generally easy to thrash. Dry seeds large-

medium, proportionally short, roundish oval through cross section, truncate or rounded

at ends, larger at one end than at other, rounded or full at eye, solid deep carmine-

violet.

Comparison.—One of the lesser grown varieties of the country. Particularly useful

as snaps and green shell beans for home or market, no other variety, except possibly

Warren Bush and Ruby Horticultural Bush, combining these two uses so perfectly.

The texture of its thick pod walls, which are fully as free from fiber as most of the

round-podded sorts, is quite different from that of the soft, fleshy-podded varieties,

and its pods are preferred l)y some for snaps to such varieties as Red Valentine. As

green shell beans it is unsurpassed in size and shape of both pod and seed, but has

not the advantage of white seed like White Kidney nor of beautifully splashed pods

like Ruby Horticultural and Improved Goddard. Especially useful as snaps because

fit for this purpose for so. long a time. More like Warren Bush than any other, differ-

ing in no important respect except color of seed. Next most like Rul>y Horticultural

in appearance, general usefulness, and value. Pods of very similar shape to Lazy

Wife Pole.

Sijnonym.—Dwarf Red Cranberry.

^is/o/-?/.—Introduced in 1884 by the former Aaron Low Seed Company.

Illustrations.—Snap pods are about same shape and size as Warren Bush (PI. IX, 2).

MARBLEHEAD HORTICULTURAL.

Listed by 2 seedsmen. Seeds tested: Ferry, 1900, 1902; Gregory, 1897, 1905.

Dfsc?-i>/ion.—Plant medium in size, very erect, without runners or spreading

branches, thick stemmed, gi-een throughout, intermediate in season, long to moder-

ate in bearing period, moderately productive. Leaf large, dark gi-een, wide across

leaflets, of smooth surface. Flowers pink. Snap pods uniform in size, long, straight,

flat, dark green, somewhat tough, very stringy, of much fiber, of poor to medium qual-

ity, fahly free from anthracnose. Point of pod medium in size, slightly curved.

Green shell pods borne both above and below foliage, splashed with dull reddish pur-

ple, moderately depressed between seeds, about 5| inches long, and usually containing

6 seeds fairly close in pod. Dry pods easy to thrash. Dry seeds large-medium in size,

proportionally short, roundish oval through cross section, truncate or rounded at ends,

straight at eye, pale buff in color, generally sparingly splashed with violet-purple but

with occasional seeds almost solid violet-purple.

Comparison.—Little known and planted. Satisfactory as snaps for market garden-

ing, especially in New England, where Horticultural varieties of all kinds succeed

well. Too tough and stringy as snaps for home use. Principally planted for green

shell beans, but even for this purpose it will rarely prove as valuable as Improved

Goddard, being smaller podded, less productive, and less attractive. Most like Crim-

son Beauty in appearance as well as in general usefulness and value, and resembling

also Ruljy Horticultural Bush.

ilis^ori/.—Introduced in 1882 by Jas. J. H. Gregoiy & Son, who wi'ite the variety

was obtamed from a Mr. Dodge, of Beverly, Mass.

Illustrations.—Dry seeds are shown on Plate II, 24; green shell pods are as much

like Improved Goddard (PL XIV, 3) as any of illustrations, differing in color of splash-

ing and in smaller, narrower pods.
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MOHAWK.

Listed l.v 121 .siH'dsim-n. Seeds testeil: Burpee, 1901, 1906; Ferry, 1899, 1900, 1903

Keeney, 1904-190(5; May, 1897; Riee, 1905. 190(5; Thorbuni, 1901, 1902.

Discriplion.—Plant large, very ereet, without runners, but sonietinies drooping and

spreading when old, thick stemmed, green tliroughout, early, of moderate bearing

period, heavily to moderately productive. Leaf large, dark green, wide across leaf-

lets. Flowers light pink. Snap pods variable in length, long, straight, oval-flat

tlnough croi^s section, medium green, tough, very strmgy, of much hber, of poor

(iuality, moderately free from anthracnose. Point of pod medium in length and

straight. Green shell pods bonie equally above and below foliage, sparingly splashed

with reddish purple, about fi^ inches long, and usually containing (> seeds crowchnl in

pod. Dry pods easy to thrash. Dry seeds large-medium, long, oval through cross

section, truncate or rounded at ends, straight at eye, dark dull violet splashed with

pale buff, sometimes almost solid dark dull violet.

Comparison.—\ standard garden variety iji this country since 1840 and to-day still

one of the ten most largely grown busli sorts. Being a line shipper, extremely hardy,

productive, and -producing long, straight, handsome pods, it is generally a profitable

variety for market gardening, but is decidedly too tough and stringy as snaps for home

use. As a green shell bean it is not nearly so large seeded, handsome, or desirable

as Improved Goddard or Ruby Horticultural. Similar in appearance and general

usefulness to French Mohawk and Long Yellow Six Weeks, differing from latter prin-

cipally in color of seed, in straighter, flatter, tougher, darker green, splashed pods, and

larger, coarser vines.

Synomjms.—Brown Six Weeks, North Star.

History.—Culti\Sited in this country at least since 1820.

Illustrations.—Drj' seeds are shown on Plate III, 10; cross section of snap pods on

Plate V, 17; snap pods on Plate XII, 4.

NAVY TEA FIELD.

Listed by 67 seedsmen. Seeds tested: Ferry, 1902, 1905; Johnson & Stokes, 1897.

Description.—'PUni large, very spreading, with many runners lymg loosely over

ground, slender stemmed, green tliroughout, late for garden snaps, early as a field bean

of short bearing period, very heavily productive. Leaf very small, medium green,

smooth. Flowers white. Snap pods very uniform in size, very short, straight, flat,

becoming almost round at the green shell stage, very light green in color, very tough,

very stringy, of much fiber, very poor in quality, free from anthracnose. Point of pod

short and straight. Green shell pods borne mostly below foliage, never colored or

splashed, moderately depressed on outside between seeds, about 3| inches long, and

usually containing 6 seeds crowded in pod. Dry pods very easy to thrash. Dry seeds

very small, very short, or almost as wide as long, roundish oval through cross section,

generally well rounded at ends, full or rounded at eye, solid white.

Cornparison.—This variety, represented by many local names and strains and com-

monly known in the produce trade as Marrow Peas, is the principal field variety of the

United States. It is wholly unsuited for use as snaps and gi-een shell beans and is

grown only for its dry seeds, its total plantings far excelling tlwse of all garden varieties

combined. Similar to Snowflake Pea and Prolific Tree, differing from former princi-

pally m later season, flatter pods, larger vine, and larger, rounder seed, and from

latter principally in earlier season and smaller vine and pod.

Synonyms.—In certain local markets and with many seedsmen this variety is

regarded as identical with Banner Leafless, Bismarck Great German Soup, Boston Pea,
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California Branch, Calil'ornia Pea, California Tree, California Wonder, Early Minne-

sota, June Bush, Marrow Pea, Mountain, Prizewinner, Salzer's Tree, bvit sometimes

Day's Leafless Medium, White Man-ow, and other field sorts are also used for these

varieties.

History.—Listed by American seedsmen under this name at least since 1872.

Illustrations.—Dry seeds are shown on Plate IV, 2; cross section of snap pods on

Plate V, 3; and green shell pods on Plate XIII, 3; leaf is similar to Snowflake (PI.

XXIII, 5).

NE PLUS ULTRA.

Listed by 5 seedsmen. Seeds tested: Burpee, 1901; Denison, 1903; Farquhar,

1904, 1905; Thorburn, 1897, 1900-1902; Weeber & Don, 1906.

Description.—Plant small-medium in size, very erect, without runners or spreading

branches, somewhat slender stemmed, green tlrroughout, very early, short in bearing

period, moderately productive: Leaf medium in size, medium green in color, smooth.

Flowers light pink. Snap pods very uniform, long, slightly curved, oval-flat through

cross section, light green, very tough, very stringy, of much fiber, of poor quality,

free from anthracnose. Point of pod long and straight. Green shell pods borne both

above and below foliage, never colored or splashed, slightly depressed between seeds,

about 5| inches long and usually containing about 6 seeds fairly close in pod. Dry
pods very easy to thrash. Dry seeds of medium size, long, roundish oval through

cross section, solid brownish ocher in color except minute brown area around eye.

Comparison.—Little known or planted in this country, but a standard variety in

Europe, where it is largely used for forcing in greenhouses. In America its usefulness

is about same as described for Long Yellow Six Weeks, and pods and vines are more
like that variety than any other, differing principally in productiveness, earlier season,

and smaller, narrower, straighter, tougher pods. Also similar to Vienna Forcing.

Considerable difference exists in stocks of this variety, the type here described being

that of iHe earlier, narrower podded strain, which seems to be more 'generally rec-

ognized than the one which is about same as Long Yellow Six Weeks.

History.—Brought over from England about 1880.

Ulustrations.—Snap pods and cross section are similar to Vienna Forcing (PI. XII,

2, and PI. V, 5, respectively).

PROLIFIC TREE FIELD.

Listed by 24 seedsmen. Seeds tested: Farquhar, 1902; Hastings, 1905; Johnson &
Stokes, 1897.

Description.—Plant very large, very spreading, with many runners lying loosely

over ground, slender stemmed, green throughout, very late as snaps and field beans,

very long in bearing, very heavily productive. Leaf very small, medium green.

Snap pods very uniform in size, short, straight, flat, becoming almost round at green

shell stage, very light green in color, very tough, very stringy, of much fiber, very

poor in quality, very free from anthracnose. Point of pod short and straight. Green

shell pods borne mostly below foliage, never colored or splashed, depressed on

outside between seeds, about 4^ inches long, and usually containing 6 or 7 seeds

crowded in pod. Dry pods very easy to thrash. Dry seeds small, very short, or

almost as wide as long, roundish oval through cross section, generally well rounded at

ends, full or rounded at eye, solid white.

Comparison.—A standard field variety of the United States. Wholly unsuited for

snaps and green shell beans and grown only for dry seed. More like Navy Pea than

any other, differing principally in larger vines, pods, seeds, and much later season.

Synonym.—Mexican tree and many other names of local origin are often applied to

this variety, but as is common in field beans these names are very loosely used and

often applied to several different types of field varieties.
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nistonj.—Name has l)oeii in use ainoii^' American seedsmen al least since 1882.

Illiisfrutions.—Dry see<ls, cross sectit)n of snap pods, and j;reen shell jxxla are similar

to Navy Pea (PI. IV, 2. PI. V. 3, and PI. XIII, 3, respectively); leaf is similar to

Snowflake (PI. XXTTI. b).

HKl) KinXEV FIELD.

Listed by 25 seedsmen. Seeds tested: (ireirory. 1!H)2; rirenell. 1003.

Drsrr/p^'on. -Plant very larjje, erect, without runners or decidedly spreading

branches, thick stemmed, green throughout, very late as garden snaps, intermediate

as field beans, of long bearing period, heavily to moderately productive. Leaf large,

medium green. Flowers light pink. Snap pods somewhat variable in size, long,

straight, flat, dark green, very tough, very stringy, of much liber, of poor quality, free

from anthracnose. Point of pod medium in length and straight. Green shell pods

borne both above and below foliage, never appreciably splashed or colored, much
depressed on outside between seeds, about G inches long, and usually containing 5

seeds fairly close in pod. Dry pods very easy to thrash. Dry seeds large, long, flattish

oval through cross section, generally well rounded at ends, straight or slightly incurved

at eye, solid purplish brown in some stocks and garnet brown in others.

Comparison.—A standard field variety and grown almost exclusively for dry beans

but excellent also as green shell. Grown mainly for export to West Indies and South

America and used in New Orleans and in other sections where there are people of

Spanish descent. Decidedly too tough podded for use as snaps. Like all field beans

this variety is generally bought by seedsmen on the open market and rarely Cf)ntracted

for and specially selected as are the garden varieties. For this reason the variety

varies greatly in type, especially in color of seed. Most like WTiite Kidney, differing

in no important respect except in color of seed.

History.—A very old sort listed by American seedsmen under that name at least

since 1875, but this tj^pe was evidently known to farmers long before that date.

Illustrations.—Green shell pods are shown on Plate XIV, 1, seeds on Plate I, 25.

RED VALENTINE.

Listed 1)y 188 seedsmen. Seeds tested: F. Bolgiano, 1903; Buckbee, 1897; Burpee,

1897, 1901, 1903, 1906; Denison, 1903; Cleveland, 1903; Dibble, 1903; Farquhar,

1901; Ferry, 1900, 1901, 1903, 1904; Heiskell, 1903; Keeney, 1903-1906; May, 1897;

Philipps, 1903; Rice, 1906; Rogers, 1904-1906; Schlegel & Fottler, 1901; Sioux, 1905;

Thorburn, 1901, 1902.

Description.—Plant medium in size, very erect, without runners or spreading

branches, slender stemmed, green throughout, early, of moderate bearing period,

heavily to moderately productive. Leaf medium in size, medium green in color,

very narrow across leaflets. Flowers white. Snap pods uniform in size, of medium
length, curved, round -broad through cross section, deeply creasebacked, medium
green, extremely brittle, fairly stringy, of inappreciable fiber, of good quality,' fairly

free from anthracnose. Point of pod long, slightly curved. Green shell pods often

borne on long stems very high on plant, never splashed or colored, somewhat

depressed between seeds, about 4| inches long, and usually containing 5 or 6 seeds

very crowded in pod. Dry pods hard to thrash. Dry seeds of medium size, propor-

tionally long, roundish through cross section, truncate or rounded at ends, straight at

eye, irregular in shape, often twisted or bulged out in places, purplish red splashed

with pale buff.

Comparison.—A standard variety since 1865 and to-day the most extensively

planted and generally listed of all garden beans. Popular with market gardeners

because so early and reliable and the favorite with home gardeners on account of excel-

lent quality and other good features. Fully as tender, as fleshy, and as long in condi-
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tion for use as most of the absolutely stringless varieties. Pods too small for good green

shell beans and plant generally less productive than Refugee and Byer's Bush. Of

same general usefulness and value as Burpee's Stringless Green Pod ard Extra Early

Refugee, differing from the latter principally in color of seed, taller vine, more open

habit, and more fleshy pods. Differs from Cream Valentine and ^^^lite Valentine only

in color of seed and greater productiveness. Quite different from Black Valentine in

color of seed, smaller vine, and thicker, tenderer pods.

Synonyms.—Buckbee's Early Wonder Bush, Buist's Early Lightning Valentine,

Early "Wonder Bush, Lightning Valentine, Wood's Earliest Red Valentine.

Confusing names.—Black Valentine, Brown-Speckled Valentine, Cream Valentine,

Giant Valentine, WTiite Valentine, all of which are very different from Red Valentine.

History.—Known in this country at least since 1845. The present day type is quite

different from the flat-podded type in common use previous to 1870.

Illustrations.—Dry seeds are shown on Plate 1, 13; snap pods on Plate VII, 3; and

leaf on Plate XXIII, 6; cross sections of snap pods are similar to Burpee's Stringless

Green Pod (PL V, 13), differing principally in smaller size.

REFUGEE.

Listed by 115 seedsmen. Seeds tested: F. Bolgiano, 1903; Burpee, 1901; Farquhar,

1901; Ferry, 1899-1901, 1903; Grenell, 1905; Haskell, 1903; Keeney, 1904-1906; Liv-

ingston, 1901: Maule, 1905; Philipps, 1903; Rogers, 1904; Thorburn, 1901, 1902.

Description of round-podded type.—Plant very large, very spreading, with many
semirunners and drooping branches lying loosely over ground, slender stemmed,

green throughout, very late, very long in bearing, very heavily productive. I^eaf

small, light grayish green, very narrow across leaflets, of smooth sm-face, of very long

petiole. Flowers pink. Snap pods imiform in size, medium long, slightly cvu-ved,

round, medium green, brittle, stringy, of inappreciable liber, of good quality, fairly

free from anthracnose. Point of pod long and curved. Green shell pods Ijorne well

below foliage, splashed with reddish purple, .quite full on outside between seeds, about

5| inches long, and usually containing 6 seeds crowded in pod. Dry pods, mod-

erately hard to thrash. Dry seeds of medium size, slender, roundish through cross

section, truncate or rounded at ends, straight at eye, mostly violet-purple, but always

more or less splashed with pale buff.

Description offlat-podded type.—Same as above except pods are flattish oval in shape,

somewhat tough, more stringy, and of fair quality.

Comparison of round-podded type.—One of the five most largely grown bush sorts, and

the only late snap bean planted to any extent in this country. Largely grown by

southern gardeners for northern shipment and more extensively used by canners than

any other variety. One of the most hardy, reliable, and productive of all snap beans,

the only late, round-podded sorts comparing with it in these respects being Golden

Refugee and Byer's Bush. Too nan-ow podded for good green shell beans. M'ore like

Golden Refugee than any other, differing i^rincipally in color of seed, larger vine, a

few days later season, and darker colored pods. Differs from Extra Early Refugee

principally in greater productiveness, later season, larger vine, and longer, straighter

pods.

Comparison of flat-podded type.—Now largely replaced by the improved strain

described above, which, because of its rounder, tenderer, and less stringy pods, is

generally regarded as by far the best strain.

Synonyms.—Brown-Speckled Valentine, Thousand to One, Late Prolific Refugee.

Confusing names.—Extra Early Refugee, Golden Refugee, Galega Refugee,

McKinley Refugee, Silver Refugee, all of which are very different from Refugee.
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Ilislonj.—Ont' of tlio oldest varieties cultivated in IhiscDiuUiy. Listed by J. M.
Thorburn ct Co. since 1822.

Illastralioiis.—Dry seeds of round-poddeil type are shown on Plate III, 5; snap
pods of round type are shown on Plate XII, 8; cross sections of snap pods of round
and flat-podded types on Plate V, 1 1 and 12, respectively.

ROUND YELLOW SI.V WEEKS.

Listed by 35 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900; Keeney, 1904,

190«; Rogers, 1904.

Description.—Plant small-medium in size, very erect, bushy, compact, without run-

ners or spreading branches, slender stemmed, green throughout, early-intermediate in

season, of moderate l)earing period, moderately productive. Leaf medium in size,

light green in color, and of smooth surface. Flowers light pink. Snap pods very uni-

form in size, medium in length, straight, oval through cross section, becoming round at

green shell stage, light green in color, brittle, of inappreciable string, of small fiber, of

good quality, fairly free from anthracnose. Point of j)od short and either slightly

curved or straight. Green siiell pods borne ecjually above ami below foliage, never
appreciably colored or splashed, nuieli depressed between seeds, about 4^ inches long,

and usually containing 5 or (5 seeds tightly crowded in pod. Dry jjods moderately hard
to thrasli. Dry seeds s:nall-:nediu!n, proportionally short, roundish through cross sec-

tion, generally well rounch-d at ends, flat at eye, sliver from pod commonly attached to

eye, solid straw in color, s:)metinies tinged with coppery yellow, but always with
minute dark brownish area around eye.

Comparison.—This secondary garden variety is too small seeded and short podded
to make good green shell beans, and is decidedly lacking in vigor and productiveness

for profitable field beans, l)ut is excellent as early snaps for either home or market, being

specially valuable becaus of its n liability, liardiness. high quality, and uniform size

and shape of jjods. ]\Iore like Tayl)r's (ireen Pud than any other, and next most like

China Red Eye, differing principally in earlier season, peculiarly well rounded habit

of growth, and rounder, shorter, stringlcss pods.

History.—Grown in this coiuitry at least since I8G5.

Illustrations.—Dry seeds are shown on Plate I. 4; snap pods on Plate XIII, 5.

RUBY HORTICULTURAL BUSH.

Listed by only 3 seedsmen under this name and by 101 under name of Dwarf
Horticultural. Seeds tested: Rogers, 1904.

Description.—Plant medium in size, of very erect, well rounded, compact form,

without runners or spreading branches, thick stemmed, wholly green, early, of mod-
erate bearing period, fairly productive. Leaf large, dark green, unusually wide across

leaflets. Flowers light jnnk. Snap pods uniform in size, medium in length, slightly

curved, flat, becoming almost round at green shell stage, dark green, brittle, stririgless,

of inappreciable fiber, of mediuni quality, quite free from anthracnose. Point of pod
short and straight. Green shell pods borne both above and below foliage, freely

splashed with Ijrilliant red, moderately depressed between seeds, al)out 5i inches long,

and usually containing 6 seeds tightly crowded in pod. Dry pods sometimes hard to

thrash. Dry seeds large-medium, .proportionally short, oval through cross section,

generally truncate at ends, rounded or full at eye, pale buff in color, freely splashed

with purplish red.

Comparison.—One of the standard variety types of thejcountry, l^ut generally known
and sold under name of Dwarf Horticult ural. Excellent as snaps or green shell beans for

home or market, no other variety, except possibly Low's Champion and Warren Bush,
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combining these two uses so perfectly. Superior to above varieties in earliness and

beaulifully splashed pods, but not nearly so productive nor so long in bearing. Most

like :yiarblehead Horticultural in appearance, differing principally in earlier season

and smaller, stringless, reddish splashed pods with smaller, more compact vine.

<S?/?iOH?/?>is.—Carmine-Podded Horticultural Bush, Dwarf Horticultural, Early Car-

mine-Podded Horticultural, Speckled Cranberry Bush.

Histon/.—Introduced in 1888 by James J. H. Gregory & Son as Early Carmine-

Podded Horticultural Bush, which name was sul:)stituted 1)y seedsmen a few years

later for Ruby Horticultural Bush, by which the t>T)e is now best known.

Illustrations.—Dry seeds are shown on Plate I, 7; leaf on Plate XXIII, 7; while snap

pods are similar in shape to Mohawk (PI. XII, 4), differing principally in being shorter

and proportionally wider: green shell pods are splashed similar to and are almost as

wide as Improved Goddi rd (PI. XIV, 3).

SXOWFLAKE FIELD.

Listed by 4 seedsmen. Seeds tested: Gregory, 1897; Johnson & Stokes, 1897;

Keeney. 1904-190G.

Description.—Flant large, very spreading, with many runners lying loosely over

ground, slender stemmed, green throughout, intermediate in season as snaps, very

early as field beans, short in bearing period, h(-avily productive. Leaf very small,

medium green, and of smooth surface. Flowers white. Snap pods very uniform in

size, very short, straight, flat, becoming almost round at green shell stage, very light

green, very tough, very stringy, of much fiber, of very poor quality, very free from

anthracnose. Point of pod short and straight. Green shell pods borne mostly below

foliage, never colored or splashed, depressed on outside between seeds, about 3|

inches long, and usually containing 6 or 7 seeds crowded in pod. Dry pods very easy

to thrash. Dry seeds very small, proportionally short, roundish oval through cross

section, generally well rounded at ends, full or rounded at eye, solid white.

Comparison.—Strictly a field variety. Planted only for dry beans and wholly un-

suited for use as snaps and green shell beans. Very similar to Xa\'y Pea and of same

general usefulness ancl value, differing only in smaller seeds, earlier season, nan-ower

pods, and smaller, less productive vine. Except California Small 'NMiite, the smallest

seeded of the field beans.

History.—Introduced in 1888 by James J, H. Gregory & Son.

Illustrations.—Dry seeds are shown on Plate IV, 1 ; leaf on Plate XXIII, 5 : cross sec-

tion of snap pods and gi-een shell pods are similar to Navy Pea (PL V, 3, and PI. XIII,

3, respectively), differing principally in flatter shape.

t.wlor's green pod.

Listed by 1 seedsman. Seeds tested: Wood, Stubbs, & Co., 1905.

Description.—Plant very small, very erect, bushy, compact, low growing, of well-

rounded form, always without runners and spreading branches, somewhat slender

stemmed, green throughout, very early, of moderate bearing period, lightly to moder-

ately productive. Leaf small, smooth, dark green. Flowers light pink. Snap pods

very uniform in size, medium in length, straight, oval-round through cross section, but

becoming round at green shell stage, light green in color, brittle, inappreciably stringy,

of slight fiber, of good quality, free from anthracnose. Point 6i pod short and either

straight or slightly curved. Green shell pods borne equally above and below foliage,

never appreciably colored or splashed, much depressed on outside between seeds,

about 4| inches long, and usually containing 5 or 6 seeds very tightly crowded in pod.

Dry pods moderately hard to thrash. Dry seeds small-medium, proportionally short,

roundish through cross section, well rounded at ends, larger at one end than at other,
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rounded or flat at cyo, mostly straw yellow in color, but varying to coppery yellow,

always with minute lirownish area aroimd eye.

Com parison.—This little known and planted variety is of same general usefulness

and value as described for Round Yellow Six Weeks and so similar in appearance as

often to be thought identical. Its pods are somewhat flatter, a little shorter, and a few

days earlier in season, while the plants are smaller, lower growing, and more compait

in habit than any variety of American origin.

iristo?-!/.—Introduced in 1902 by Wood, Stubbs, & Co., who state the variety orig-

inated in Oldham County, Ky., with a Mr. Oldham.

Ilhistralions.—Dry seeds are shown on Plate I, 3; snap pods are very similar to

Round Yellow Six Weeks (PI. XIII, 5), differing principally in being slightly shorter

and flatter.
^

TENNESSEE GREEN POD.

Listed by 2 seedsmen. Seeds tested: Kerry, 1904-190G; Schwill, 1905.

Description.—Tlant large, very spreading, witli many semirunners and drooping

branches, very thick stemmed, green throughout, early-intermediate in season, long

. in l)earing, heavily to moderately i)roductive. Leaf large, very dark gi'een, very wide

across leaflets, and of rough surface. Flowers white. Snap pods somewhat variable

in size, long, moderately curved, often much bent to one side, very flat, deeply

depressed at dorsal suture, very angular or narrowed at ventral suture, medium green,

somewhat tough, stringy, of moderate fiber, of poor to medium quality, free from

anthracnose. Point of pod moderately long and curved. Green shell pods generally

borne well above foliage on thick fruit spurs, never splashed or appreciably colored

except for black lines along sutures, very much depressed between seeds, much thicker

at ventral than at dorsal side, about fij inches long, and usually containing 7 seeds

much separated in pod. Dry pods fairly easy to thrash. Dry seeds of medium size,

proportionally short, oval through cross section, generally well rounded at ends,

straight at eye, solid dark hazel in color.

Comparison.—This little known and planted variety is much liked in Tennessee and

the South, and is said to grow very well at the North. Although especially recom-

mended as a green shell bean, it may be used also for snaps, as its pods are thicker and

more tender than Emperor William and other flat-podded varieties of its class. Un-

suited for field culture because of colored seed, coarse growth, and less productive-

ness and hardiness than strictly field varieties. Most like Emperor William, differing

principally in color of seed, narrower pods, more spreading vine, and with fruit stalks

more prominently above foliage. Pods peculiar for being more sunken between seeds

than is the case in any other variety.

Synonyms.—Field's First Early, Brown Bunch.

History.—Introduced in 1904 by D. M. Ferry & Co., but known in the South some

time before that date, especially near Knoxville, Tenn.

Illustrations.—Dry seeds are shown on Plate III, 19; cross sections of green shell

pods on Plate V, 29 and 30; and green shell pods on Plate XIV, 2.

thorburn's prolific market.

No longer listed by American seedsmen. Seeds tested: Thorburn, 1897, 1903, 1904;

Weeber & Don, 1902.

Description.—Flant large, very spreading, with moderate number of runners and

long branches lying loosely over ground, somewhat thick stemmed, green thro^ughoiit,

very late, of very long bearing period, very heavily productive. Leaf small, narrow,

pointed, dark green. Flowers pink. Snap pods variable in size, very long, curved,

oval-round through cross section, dark green, tough, stringy, of moderate fiber, of fair
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quality, fairly free from anthracnose. Point of pod very long and moderately curved.

Green shell pods borne mostly below foliage, never appreciably splashed or colored,

full on outside between seeds, about 7 inches long, and usually containing 6 or 7 seeds

fairly close in pod. Dry pods easy to thrash. Dry seeds large-medium, very slender,

flattish oval through cross section, rounded or truncate at ends, incurved at eye, solid

black in color.

Comparison.—This little known variety has been grown to a small extent in this

country, l>ut has always proven so uneven and impure, so late in season, and so gener-

ally unsuited to American climate that it has now mostly gone out of cidtivation. Its

pods vary greatly in shape, some being as round and long as the late type of Best of All,

and others as flat and short as Mohawk. The greater portion of pods, however, are

similar in appearance to Galega, differing principally in being rounder, longer, more

irregular in shape, smaller in vine, less productive, and less reliable.

History.—Introduced from Germany about 1894 by J. M. Thorburn & Co.

Ilhistrations.—Snap pods are shown on Plate XI, 1; dry seeds do not closely resem-

ble any of illustrations, ])ut are about same color as Black Valentine (PI. Ill, 20).

TRIUMPH OP FRAMES.

Listed by 7 seedsmen. Seeds tested: Dreer, 1905, 1900; Thorbm-n, 1897, 1901, 1902.

Description.—Plant small, short stemmed, very erect, compact, and dense in habit,

without runners or spreading ])ranches, somewhat slender stemmed, green through-

out, intermediate in season, of moderate to long bearing period, heavily to moderately

productive. Leaf of medium-small size, very dark green, wide across leaflets, and

of rough surface. Flowers white. Snap pods uniform in size, of medium length,

much curved, oval-round through cross section, much narrowed and occasionally

twisted at stem end, very dark green, very tough and stringy, of much filjer, of very

poor quality, very free from anthracnose. Point of pod of medium size very slender,

moderately curved. Green shell pods borne on numerous stiff clusters prominently

above foliage, never splashed but always remaining more or less greenish in color, very

full between seeds, about 5^ inches long, and usually containing 5 or 6 seeds fairly close

in pod. Dry pods very easy to thrash. Dry seeds of medium size, slender, flattish

oval through cross section, rounded or truncate at ends, generally straight at eye,

solid sea green in color.

Comparison.—Little known or planted in this country, but a great favorite in Europe

for forcing in greenhouses. Highly esteemed by some because of its green-colored

seeds, which, after being soaked and cooked, retain their green color almost as well as

fresh beans from the garden. In this country, however, there is but a small demand
for this class of dried beans, and since snap pods are rarely gathered as young and under-

sized as is customary in Europe, this variety will be found too tough and stringy for

outdoor culture as snaps. Unless plants are pulled a little before thoroughly ripe

and dry and unless care is taken to protect the pods from sun and rain during the

curing period, the dry seed, instead of being clear green in color, will bleach and fade

almost to solid white. Most like Wonder of France, differing principally in rounder,

better filled, and more attractive pods, which are peculiar for their extremely dark

green color and very narrowed stem end.

History.—A foreign sort first listed by American seedsmen about 1894.

Illustrations.—Snap pods are shown on Plate VIII, 4; cross section of snap pod

on Plate V, 4.

veitch's forcing.

No longer listed by American seedsmen. Seeds tested: Thorburn, 1905, 1906.

Description.—Plant small, very erect, bushy, close jointed, dense in habit, without

runners or spreading branches, green throughout, early, long to moderate in bearing

period, moderatelj'' productive. Leaf small, medium green. Flowers light pink.
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Snap pods uniform in pize, of medium length, much curved, oval-flat through cross

section, much narrowed at stem end, dark green in color, very tough and stringy, of

much hard fil>cr, of p«t()r <iuality. fairly frci^ from anthracnose. Point of jiod medium

in si/c, very slender, moderately curved. Green shi-ll jxxls home in luiincnms clus-

ters prominently above foliage, never colored or splashed, full on outside between

seeds, about 5 inches long, and usually containing 5 or 6 seeds fairly close in pod. Dry

pods easy to thrash. Dry seeds small, slender, flattish oval through cross section,

truncate or rounded at ends, straight or slightly incurved at eye, solid l)rownish terra

cotta in color.

Comparison.—Little known or planted in this country, lint used in England for

forcing in greenhouses and recommended by some American seedsnu'U for this pur-

l)o.se. Decidedly too narrow podded and small seeded for good green shell l)eans and

too tough podded as snaps for outdoor growing in America. Of usefulm^ss and valut>

similar to Vienna Forcing and Ne Plus Ultra; also like them in gcni'val appearance.

Pods of similar shape to Wonder of France and Triumph oi Frames.

History.—M^ English sort of recent introduction. Not listed after 1905 by J. M.

Thorburn & Co., who seem to ))( the only seedsmen who have ever listed the variety

in this country.

Illastratio}is.—Snap pods and cross sections are similar to Triumph of Frames (PI.

VIII, 4, and PI. V, 4, respectively), differing principally in folor of seed and in

lighter green and decidedly flatter pods.

vick's prolific pickler.

Listed by 1 seedsman. Seeds tested: Vick, 1905.

Description.—Flunt very large, very erect, without runners or spreading branches,

thick stemmed, green throughout, very late, long in bearing period, very heavily

productive. Leaf large, dark green, and of somewhat rough surface. Flowers light

pink. Snap pods variable in size, very long, very curved, flat, of very rough and

coarse surface, dark green, very tough, very stringy, of much hard fiber, very poor in

quality, free from anthracnose. Point of pod long and slightly curved. Green shell

pods borne both above and below foliage, never appreciably colored or splashed,

much depressed between seeds, about Sf inches long, and usually containing 7 or 8

seeds somewhat separated in pod. Dry pods easy to thrash. Dry seeds large, long,

very flattish oval through cross section, truncate or rounded at ends, straight or

incurve<l at eye, solid plum violet in color.

Comparison.—This little known and planted variety is similar to and of same use-

fulness as Canadian Wonder, differing from it in no important respects except color of

seed and larger, more curved pods.

Syno7iyms.—Gunkler, Prolific Pickler.

Eistory.-lntrodxiced in 1895 by James Vick's Sons, and said to have been brought

from Germany by gardeners near Rochester, N. Y., by whom it is known as Gunkler.

Illustrations.—Dry seeds are shown on Plate III, 23; green shell pod and leaf

resemble Canadian Wonder (PI. X, 2, and PI. XXIV, 6, respectively), differing

principally in longer and more curved pods.

VIENNA FORCING.

Listed by 1 seedsman. Seeds tested : Thorburn, 1900-1903, 1905, 1906.

Descnplion.—Vlant small-medium in size, very erect, close jointed, compact, with-

out runners or spreading branches, somewhat thick stemmed, green throughout, very

early, of short bearing period, moderately productive. Leaf medium in size, medium

green in color. Flowers light pink. Snap pods very uniform in size, long, slightly

curved, oval-flat through cross section, light green, very tough, very stringy, of much

fiber, of poor quality, free from anthracnose. Point of pod long and straight. Green

109



86 AMERICAN VARIETIES OF GARDEN BEANS.

shell pods borne both above and below foliage, never colored or splashed, slightly

depressed between seeds, about 5| inches long, and usually containing about 6 seeds

fairly close in pods. Dry pods very easy to thrash. Dry seeds of medium size, slender,

oval through cross section, truncate or rounded at ends, generally straight at eye, solid

white except small area of brownish ocher around eye.

Comparison.—Little known or planted in this country, but used in Eiirope for forcing

in greenhouses and recommended by American seedsmen for this purpose. Unless

gathered at an extremely young stage, as is customary in Europe, this variety will prove

unsuited as snaps for outdoor growing in America. Too narrow podded, small seeded,

and unproductive for satisfactory green shell beans. Of same general usefulness and

value as Xe Plus Ultra, the pods of the two varieties being hardly distinguishable

except for eolor of seed, smaller vine, and more compact, bushy habit.

History.—A German variety of recent introduction.

Illustrations.—Dry seeds are shown on Plate III, 2; snap pods on Plate XII, 2; and
cross section of snap pod on Plate V, 5.

VIXELES.S M.\RROW FIELD.

Listed by 1 seedsman. Seeds tested : Burpee, 1901; Ferry, 1900, 1902, 1905.

Description.—Plant large, erect, without runners or spreading branches, thick

stemmed, wholly green throughout, late as garden snaps, intermediate as field beans,

long to moderate in bearing period, heavily productive. Leaf large, medium green.

Flowers white. Snap pods somewhat variable in size, long-medium, slightly curved,

very flat, light green, very tough, very stringy, of much fiber, of poor quality, free from

anthracnose. Point of pod medium in size and either straight or slightly curved.

Green shell pods borne both above and below foliage, never splashed or colored, much
depressed between seeds, about 5| inches long, and usually containing 5 or 6 seeds

fairly close in pod. Dry pods very easy to thrash. Dry seeds of medium size, some-

what short, roundish oval through cross section, invariably well rounded at ends, much
larger at one end than at other, rounded or straight at eye, solid white.

Comparison.—A strictly field variety and suitable for green shell beans, l)ut decid-

edly too tough for use as snaps. The variety may be described as an erect form of the

common White Marrow, differing from it in no important respect except for freedom

from runners and in late season. Of about same habit as Red Kidney.

History.—Grown to a limited extent in western New York, but never brought promi-

nently before public until listed by D. M. FeiTy & Co. in 1897.

niustrations.—Dry seeds are shown on Plate IV, 14; green shell pods are more like

Red Kidney (PL XIV, 1) than any of the bush varieties here illustrated, differing prin-

cipally in being smaller and more curved or approaching the shape of Concord Pole

(PI. XX, 2).

WARREN BU.SH.

Listed by 11 seedsmen. Seeds tested: Farquhar, 1905; Iowa Seed Company, 1902;

Rogers, 1904, 1906.

Description.—Plant very large, generally erect, without runners or decided spreading

branches, very thick stemmed, green throughout, late-intermediate in season, long

bearing, heavily productive. Leaf medium in size, dark green in color, of glossy sur-

face, wide across leaflets. Flowers light pink. Snap pods uniform in size, long-

medium, straight, flat, dark green, brittle, of inappreciable string, of small fiber, of

good quality, free from anthracnose. Point of pod short, straight, and generally borne

from middle end of pod. Green shell pods borne mostly below foliage, never appreci-

ably splashed or colored, moderately depressed between seeds, about 5h inches long,

and usually containing 6 or 7 seeds very crowded in pod. Dry pods generally easy to

thrash. Dry seeds large-medium, proportionally short, roundish oval through cross
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section, generally well rounded at. entls, larger at one end than at other, round or full

at eye, solid blackish violet in color.

Comparison.—One of the lenser grown varieties of the country and of same usefulness

and value as Low's Champion, differing from it in no imi)ortaiit respi-et except for an

immaterial difference in color of seed.

flwton/.—Introduced about 1884 by several American seedsmen and oiiginated by

David Warren, of Essex County, Mass.

Illuslralions.—Dry seeds are shown on Plate II, 11, and snap pods on Plate IX, 2.

WARWICK.

Listed by 3 seedsmen. Seeds tested: Henderson, 1900, 190o; Thorburn, 1901, 1902.

Deseriptio7i.—Plant medium in size, very erect, without runners or spreading

branches, somewhat thick stemmed, green throughout, very early, of short bearing

period, lightly to moderately productive. Leaf medium in size, medium green in

color. Flowers light pink. Snap pods uniform in size, medium in length, straight,

flat, light green, tough, very stringy, of much fd^er, i)oor in quality, free from anthrac-

nose. Point of pod medium in length, and either slightly rmxed or straight. (Jreen

shell pods borne equally above and below foliage, sparingly splashed with light red,

moderately depressed between seeds, about 5^ inches long, and generally containing 5

or 6 seeds crowded in pod. Dry pods easy to thrash. Dry seeds medium in size, pro-

portionally medium in length, roundish oval through cross section, truncate or rounded

at ends, rounded or straight at eye, purplish red sparingly splashed with pale buff,

sometimes almost solid purplish red.

Coviparison.—This little known and planted variety is sometimes valuable because

of its extreme earliness, but is of no superior value in other respects. It gives snap

pods before any other green-podded variety, preceding by a few days Bountiful and

Red Valentine, while as green shell beans it is second in earliness to Lightning. Its

pods are, however, somewhat too tough to be satisfactory for home use and too short

and small seeded to make attractive green shell beans. Variety is also deficient in

productiveness and length of bearing period. Of similar usefulness to China Red Eye

and more like it in appearance than any other. LTnlike that variety, it is too unpro-

ductive and of too small growth to be suitable for field ])eans and differs further in

color of seed and smaller, flatter, straighter, splashed pods.

Sisior?/.—Introduced about 1890 by Peter Henderson & Co., who state the variety

came from England.

Illustrations.—Bvy seeds are shown on Plate I, 14; snap pods are similar in shape

to China Red Eye (PI. XI, 2), differing principally in that pods are shorter, flatter,

and straight at stem end.

WHITE KIDNEY FIELD.

Listed l)y 53 seedsmen. Seeds tested: Keeney, 1906; Thorburn, 1897, 1901, 1903,

1905.

Description.—Plant very large, erect, without runners or decidedly spreading

branches, thick stemmed, green throughout, late as snaps and field beans, of long bear-

ing period, moderately productive. Leaflarge, medium green. Flowers white. Snap

pods somewhat variable in size, long, straight, flat, light green, very tough, very stringy,

of much fiber, of poor quality, free from anthracnose. Point of pod medium in length

and straight. Green shell pods borne both above and below foliage, never splashed

or colored, much depressed on outside between seeds, about 6 inches long, and usu-

ally containing 5 seeds fairly close in pod. Dry pods very easy to thrash. Dry seeds

large, slender, oval through cross section, generally well rounded at ends, straight or

slightly incurved at eye, solid white.
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Comparison.—A well-known field variety grown to a limited extent in most of the

bean-growing sections of the country. Excellent for green shell beans, l>ut decidedly

too tough for snaps. Except in color of seed the variety is almost the same as Red Kid-

ney. Resembles Vineless Marrow in size and shape of seed.

Synonym

.

—Royal Dwarf Kidney.

History.—Cultivated in this country at least since 1825 and one of the oldest cul-

tivated varieties.

Ilhistratiom.—Dry seeds are shown on Plate IV, 22; green shell pods are similar to

Red Kidney (PI. XIV, 1).

WHITE MARROW FIELD.

Listed by 85 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900, 1902; Keeney,

1904, 1905; Thorburn, 1897, 1901, 1905.

Description.—Plant very large, very spreading, with many runners lying loo.sely

over ground, thick stemmed, green throughout, late as garden snaps, intermediate in

season as a field bean, of moderate liearing period, heavily to moderately productive.

Leaf medium in size, medium green in color. Flowers white. Snap jjods somewhat
variable in size, long-medium, slightly curved, very flat, changing to somewhat oval

at green shell stage, light gi'een, very tough, very stringy, of much fiber, of poor quality,

free from anthracnose. Point of pod medium in length and either straight or slightly

curved. Green shell pods borne mostly below foliage, never sj^lashed or colored,

much depressed between seeds, about 5f inches long, and usually containing 5 or 6

seeds fairly close in pod. Dry pods very easy to thrash. Dry seeds of medium size,

proportionally short, roundish through cross section, invariably well rounded at ends,

much larger at one end than at other, rounded or full at eye, solid white.

Comparison.—A standard field variety in all the bean-gi'owing sections of the coun-

try, the total plantings of the variety exceeding those of any strictly garden vari-

ety. Suitable for green shell beans, but too tough, stringy, and imperfect in shape for

good snaps. More like Vineless Marrow than any other, differing principally in more

spreading habit and later season.

Synonyins.—Dwarf White Cranberry, Great Western.

Eistory.—A very old variety, cultivated in this country at least since 1825.

Illustrations.—Dry seeds are shown on Plate IV, 15; green shell pods are more like

those of Red Kidney (PL XIV, 1) than any of the bush varieties here illustrated, differ-

ing principally in being smaller and more curved, or approaching more the shape of

Concord Pole (PL XX, 2).

WHITE VALENTINE.

Listed by 8 seedsmen. Seeds tested: Rice, 1903, 1905; Thorburn, 1897.

Description.—Plant medium in size, very erect, absolutely without runners or spread-

ing branches, slender stemmed, green throughout, early, of moderate bearing period,

moderately productive. Leaf medium in size, medium green in color, very narrow

across leaflets, smooth. Flowers white. Snap pods uniform in size, of medium length,

curved, round-broad through cross sectien, deeply creasebacked, medium gi-een, ex-

tremely brittle, stringy, of inappreciable fiber, of good quality, fairly free from anthrac-

nose. Point of pod long and slightly curved. Green shell pods borne high on plant

and mostly above foliage, never colored or splashed, somewhat depressed between

seeds, about 4| inches long, and usually containing 5 or 6 seeds very crowded in pod.

Dry pods hard to thrash. Dry seeds of medium size, proportionally long, roundish

through cross section, truncate or rounded at ends, straight at eye, generally irregular

in shape, often twisted or bulged out in places, solid white in color

Comparison.—Although seemingly possessing the good qualities of Red Valentine

and having in addition the advantage of white seed and gi-eater earliness, this variety
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has never been largely grown in this country. The reason of its unpopularity is said

by some gn)Wers to be the low germination of its seed and its lack of jjroductivcness,

l»ut these facts have not yet Ix-en dt'uionstrated in Depart nit-iit (rials. Dilfcrs in

appearance from Red Valentine in color of seed and possibly in lighter green pods.

Synonyms.^—Union White Valentine.

Con/using names.—Black Valentine, Brown-Speckled Valcnliiic, Cream Valentine/

Giant Valentine, Red Valentine, all very different from \\ hite Valentine.

History.—First listed by American seedsmen about 1870.

lUiistratums.—Dry seeds and .^nap pods are similar to Red Valentine (PI. I, 13, and
PI. VII, ;i, respectively), differing only in color of seeds; cross sect ions of snap pods are

similar to Burpee's Stringlcss Green Pod (PI. V, 13), differing principalh- in being

smaller.

WONDER OK FRANCE.

Listed l)y 7 seedsmen. Seeds tested; Faniuhar, 1905; W'eeber t^ Don, lOOtJ.

Description.—Plant large-medium, erect, of somewhat dense growth, wit hout runners

or spreading branches, somewhat thick stemmed, green throughout, early, of long to

moderate Ix-aring period, heavily to moderately prodiictive. Leaf medium in size,

very dark green, wide across leaflets. Flowers white. Snap jjods uniform in size,

medium in length, moderately curved, flat, much narrowed at stem end, occasionally

twisted, crften bent to one side, very dark green, very tough and stringy, of inuch (il)er,

of very poor quality, very free from anthracnose. Point of ]M>d very sleiKh-r, medium
in length, moderately curved. Green .shell pods borne on numerous stiff clusters

prominently above foliage, never splashed, always more or less greciiisli tinged,

slightly depressed between seeds, al)Out 5^ inches long, and usually containing 5 or 6

seeds fairly close in pod. Dry pods easy to thrash, generally greeni.^h in color. Dry
seeds medium in size, slender, flattish oval through cross section, rounded or truncate

at ends, generally straight at eye, solid sea green in color.

Comparison.—Little known or cultivated in this country, but well known in Europe,

where it is valued in same way as described for Triumph of I'^rames. More like that

variety than any other, but, because of more spreading habit and less uniform shape, it

is not generally as desirable or as handsome for snap pods.

Synonyms.—Green Gem, Green-Seeded Flageolet.

History.—Of French origin and first listed by American seedsmen alx)ut 1880.

Hlustrations.—Snap pods and cross sections are similar to Triumph of Frames (PL
VIII, 4, and PL V, 4, respectively), differing principally in ]>eing much flatter, more
twisted, bent, and irregular in shape.

YANKEE WINTER.

Listed by 1 seedsman. Seeds tested: Salzer, 1904, 1905.

Description.^Vld.nt very large, very spreading, with many runners lying loosely over

ground, slender stemmed, green throughout, late, long in bearing period, moderately

productive. Leaf very small, medium green. Flowers white. Snap pods uniform

in size, short, curved, roundish to rectangular in cross section, of very irregular surface,

very deeply creasebacked at both dorsal and ventral sutures, very light green, some-

what tough, stringy, of moderate fiber, of fair quality, quite free from anthracnose.

Point of pod medium in length and slightly curved. Green shell pods borne mostly

below foliage, never appreciably colored or splashed, full on outside between seeds,

about A\ inches long, and usually containing 6 seeds fairly close in pod. Dry pods

easy to thrash. Dry seeds very small, proportionally short, roundish oval through

cross section, generally well rounded at ends, straight at eye, solid white.
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Comparison.—This little known and planted variety is one of the most interesting

beans on trial, its pods being remarkable for their fleshiness, rectangular shape, and

deeply creasebacked form, while the vines, although like a field bean in habit of

growth, produce pods which are as suitable for snaps as many strictly garden beans.

It is not yet known, however, whether the variety possesses any real value. It ie cer-

tainly much inferior as a field bean to Navy Pea and other standard sorts and of no value

for green shell beans. Its use, if any, seems to be for snap pods for home use. More

like Navy Pea than any other, differing principally in fleshiness, shape of pods, and

smaller vine. Stocks generally much mixed, especially with Navy Pea.

History.—Introduced in 1901 by John A. Salzer Seed Company, who state the variety

came from New England.

Illustrations.—Cross section of snap pod is shown on Plate V, fi; snap pods on

Plate X, 4; dry seeds are similar to "White Creaseback (PI. IV, 7), differing principally

in much smaller size.

YELLOW CRANBERRY.

Listed by 5 seedsmen. Seeds tested: Rogers, 1906; Schlegel & Fottler, 1905.

Description.—Plant large, generally erect, without runners or spreading branches,

thick stemmed, giTen throughout, late-intermediate in season, long in bearing, heavily

productive. Leaf medium in size, dark green in color, of glossy surface, wide across

leaflets. Flowers light pink. Snap pods uniform in size, long-medium, curved, oval

through cross section, light green in color, brittle, of inapprecial)le string, of small

fiber, of good quality, free from anthracnose. Point of pod medium in size and slightly

curved. Green shell pods borne mostly below foliage, never appreciably colored or

splashed, moderately depressed on outside between seeds, about 5 inches long, and

usually containing 6 or 7 seeds crowded in pod. Dry pods easy to thrash. Dry seeds

medium in size, proportionally short, roundish through cross section, invariably well

rounded at ends, larger at one end than at other, rounded or full at eye, sliver from pod

sometimes attached to eye, solid straw yellow in color, occasionally tinged in places

with coppery yellow, but always with minute dark brownish area around eye.

Comparison.—This very old garden variety, which has now largely gone out of

cultivation, is sometimes thought to be same as Long Yellow Six Weeks, but the true

type as sold by careful seedsmen is a later variety and similar to Long Yellow Six Weeks
only in color of seed, besides being an all-round variety, and suitable as either snaps

or green shell beans for home or market, but not especially valuable in any other respect.

Of about same usefulness as Warren Bush and similar to it in appearance, having the

same habit of vine, but earlier in season and with shorter, narrower pods and differ-

ently colored seed.

History.—Cultivated in this country at least since 1820.

Illustrations.—Dry seeds are shown on Plate I, 5j snap pods are similar in shape

to Round Yellow Six Weeks (PI. XITI, 5), differing principally in being flatter and

larger, or approaching more the shape of Warren Bush (PL IX, 2).

BUSH WAX-PODDED.

As already explained, tliis class of Kidney beans is used almost

exclusively for snaps and rarely are the different varieties grown in

large fields solely for their dry seeds. Wax beans are of comparatively

recent development and the varieties are rapidly increasing in

number.
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Allan's imperial wax.

Listed by 4 seedsmen. Seeds tested: Allan, 1904, 1905; Kendel, 1905.

Description.—Plant medium size, erect, somewhat tliick stemmed, without runners,

wholly green, early-intermediate in season, of moderate hearins^ period, heavily to

moderately productive. Leaf large, medivun green. Flowers white. Snap pods

very uniform in size, long, uniforndy slightly curved at middle, flat, light yellow in

color, usually more or less greenish tinged, occa-'^ionally almost .solid light green, tough,

very stringy, of much liber, poor to medium in quality, fairly free from antliracnose.

Point of pod long and straight or slightly curved. Green shell pods borne e(iually

above and l)elow foliage, never colored or splashed, slightly depressed between .seeds,

about (\\ inclies long, and usually containing seeds fairly close in pod. Dry ])ods

very easy to thrash. Dry seeds large-medium in size, medium in length, oval througli

croas section, truncate or rounded at ends, generally straight at eye, white with golden

brown area around eye, covering about one-sixth of bean.

Comparison.—Little known and planted. Exceedingly hardy, sure cropping, and

bearing large pods of uniformly tine shape, ])ut decidedly too stringy and tough for

home use and often unattractive for market purposes because of tendency to be green-

ish tinged. No other wax variety except Golden-Eyed Wax is so often gi-een in color.

Most like Golden-Eyed Wax, differing principally in seed, gi-eater productiveness, and

much larger, more perfect pods; also similar to Scarlet Flageolet Wax and Davis Wax.

Synonyvi.—Salzer's Earliest Wax.

Con/H.^in? ^^^'^^^•"~T"iP*^^i'i'^^ ^^^iit*^'''^f*^*^^*^ ^"^^ Jones's Imperial Wax are v(;ry

different varieties from Allan's Imperial Wax.

History.—Listed in 1891 by Vaughan Seed Company, and originated by John H.

Allan Seed Company.

Illustrations.—Ripe seeds are .«hown on Plate III, 3; snap pods on Plate VI, 4; cross

sections of snap pods are similar to Detroit Wax (PI. V, Ki), differing principally in

larger size and flatter shape.

BISMARCK BLACK WAX.

Listed by 5 seedsmen. Seeds tested: Buist, 1905; Keeney, 1904, 1905; Thorburn,

1903.

Description.—Plant medium in size, erect, without runners, somewhat thick

stemmed, green throughout except generally slightly purple tinged in places on

branches and flower stalk, especiallj' at their nodes, early-intermediate in season, of

moderate bearing period, heavily to moderately productive. Leaf medium in size,

medium green in color. Flowers pink. Snap pods uniform in size, long to medium
in length, round, moderately curved, medium yellow, brittle, stringy, of inappreci-

able fiV)er, of fair quality, fairly free from antliracnose for a wax variety. Point of

pod long and slightly curved or straight. Green shell pods rarely appreciably colored,

full on outside between seeds, about 5| inches long, and usually containing G seeds

crowded in pod. Dry pods fairly easy to thrash. Dry seeds medium in size, medium
in length, roundish through cross section, rounded or truncate at ends, straight at eye,

solid black in color.

Coviparison.—Where quality is not important this little known and planted variety

is the best of the round wax-podded beans for market gardening, but for home use or

where quality is essential it is too stringy and tough podded to be generally recom-

mended. Its superior qualities are reliability, hardiness, freedom from disease, and

beautiful even color and shape. In these respects it is superior to German Black Wax
and fully equal to such flat-podded sorts as Currie's Rustproof and Horticultural Wax.
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Pods are more like German Black Wax than any other, differing principally in

stringiness, toughness, greater size, longer pod jjoint, and very even curvature at

middle of pod, while vine is of about same habit as Davis Wax.
History.—Introduced in 1890 by Robert Buist Seed Company, who state the

variety came from Germany.

Illustrations.'—Snap pods are shown on Plate VII, 1; cross sections of snap pods

are similar to Refugee (PL V, 12).

BLACK-EYED WAX.

Listed by 7 seedsmen. Seeds tested: Portland, 1906.

Description.—Plant large-medium, very erect, somewhat thick stemmed, without

runners, wholly green, early, of short bearing period, moderately productive. Leaf

medium in size, medium green in color. Flowers white. Snap pods uniform in

size, of medium length, slightly curved, oval through cross section, deep yellow in

color, brittle, stringless, without filler, of good quality, somewhat subject to anthrac-

nose. Green shell pods borne mostly above foliage, never splashed or colored, full

on outside between seeds, about 4| inches long, and usually containing 5 or 6 seeds

crowded in pod. Dry pods somewhat hard to thrash. Dry seeds medium in size and

length, roundish oval through cross section, rounded or truncate at ends, generally full

at eye, white with black area around eye and one end covering one-sixth of bean.

Comparison.—Very common fifteen years ago, but now almost gone out of cultiva-

lion. Excellent for home or market and one of the liest for early planting. Except

for being a few days earlier in season, the variety is of same usefulness as Golden Wax
land differs from it principally in color of seed, and shorter, more 'curved pod, longer

pod point, and larger, more open vine.

History.—Introduced in 1887 by Peter Henderson & Co. and W. Atlee Burpee & Co.

Illustrations.—Cross sections of snap pods are similar to Keeney's Rustless Golden

Wax (PI. V, 18), differing principally in being somewhat smaller and proportionally

thicker; snap pods resemble Golden Wax (PI. VI, 2).

Burpee's kidney wax.

Listed ])y 1 seedsman. Seeds tested: Burpee, 190G.

Description.—Plant large, without runners, but generally drooping with fruit-laden

branches and spreading when fully grown, thick stemmed, green throughout, inter-

mediate in seasons, of moderate to long bearing season, heavily to moderately produc-

tive. Leal large, medium green, wide across leaflets, of rough surface. Flowers white.

Snap pods uniform in size, very long, straight, oval-flat through cross section, medium
yellow in color, brittle, stringless, without fiber, of excellent quality, fairly free from

anthracnose. Point of pod long and much curved. Green shell pods borne equally

al:)ove and below foliage, never splashed or apprecialjly colored, full on outside

between seeds, about 6 inches long, and usually containing 7 seeds very crowded in

pod. Dry pods often hard to thrash. Dry seeds large-medium, proportionally long,

oval through cross section, rounded or truncate at ends, straight or incurved at eye,

white, with mottling of pansy violet and maize yellow around eye and ends, generally

covering one-sixth of bean.

Comparison.—Owing to incomplete trials, it seems impossible to give, at this time,

the real usefulness and value of this new and as yet little known or cultivated variety.

It is apparently a very valuable acquisition and possil)ly a great improvement over any

of its class. Its pods are straighter, more even, more handsome, and of as good quality

as either Wardwell's Kidney Wax or Round Pod Kidney AVax, and claimed by the

introducer to be as early as and far more productive than the former, while in shape the

pods are not quite as flat but fully as long as those of the latter.
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//(.s7on/.—Introduccfl in l!)()(i hy \V. MU-v Burpee it Co.

Jlliislraliom.—Dry seeds are similar (<> Wardwell's Kidney Wax (PI. II, 17), dil'ler-

ing ])rin<ipally in being less colored around eye; cross sections of snap pod resenilile

Mohawk (PI. V, 17); snap pods resemble Horticultural Wax (PI. VI, 3), differing prin-

cipally in being longer.

Burpee's white wax.

Listed by 1 seedsman. Seeds tested: Burpee, 1005, 190G.

Dcscriplion.—Plant large, of a dense, low, well-rounded habit, sometimes with heavy
drooping branches, l)ut never with real runners, very thick stemmed, wholly green,

late, long in bearing, moderately to heavily productive. Leaf large, medium green,

wide across leaflets,, rough at surface. Flowers white. Snap pods uniform in size,

long, straight, very flat, medium y(>llow, often tinged with green, very ]>rittle, string-

less, of inapprecialile fiber, of good (juality, fairly free from antliracnose. Point of

pod short and curved. Green shell pods borne mostly below foliage, considerably

depressed on outside between seeds, about 5| inches long, and usually containing (i seeds

fairly separated in pod. Dry pods generally easy to thrash. Dry seeds large-medium,

proportionally short, oval through cross section, well rounded at ends, straight or

rounded at eye, solid white except minute area of yellow around eye.

Comparison.—New and as yet little known or planted. General usefulness and
value not fully established; at least some reports state the variety to be very unre-

liable in season, productiveness, hardiness, and uniformity in size of pods, and others

that it is superior to Davis or Wardwell's Kidney W'ax for either market or home use.

Its late season and fine quality are generally undisputed, and also its handsome
appearance and productiveness when conditions are exactly favorable for a good
growth. Similar to the old White Wax formerly listed by seedsmen, but of present

day sorts it is as much like ^^'ardwel^s Kidney Wax as any.

History.—Introduced in 1905 by W\ Atlee Burpee & Co., and originated by N. B.

Keeney it Son, of Leroy, N. Y.

Illustrations.—Dry seeds are shown on Plate IV, 17; snap pods resemble Wardwell's
Kidney Wax (PI. X, 3), differing principally in being straighter, thicker, wider, and
with longer pod point; cross sections of snap pods resemble Detroit Wax (PI. V, IG),

differing principally in being larger, thicker, and wider.

CHALLENGE BLACK WAX.

Listed by 44 seedsmen. Seeds tested: Ferry, 1900, 1902, 1904, 1905; Rogers, 1904,

1906; Gregory, 1898; Thorburn, 1897, 1901, 1902.

Description.—Plant very small, erect, somewhat thick stemmed, without runners or

spreading l)ranches, green throughout except generally slightly jjurple tinged in

places on liranches and flower stalks, especially at their nod(>s, very early, very short

in bearing period, generally lightly productive. Leaf medium in size, medium green

in color. Flowers pink. Snap pods somewhat variable in size, of medium t'o short

length, generally much curved, roundish oval through cross section, medium yellow,

very brittle, stringless, without fiber, of excellent quality, somewhat subject to

anthracnose. Point of pod small-medium and either straight or slightly curved.

Green shell pods borne mostly above foliage, never splashed or appreciably colored

except sometimes a little purple at sutures near stem end, full between seed on outside

of pod, about 4| inches long, and usually containing 5 or 6 seeds crowded in pod. Dry
pods very hard to thrash. Dry seeds medium in size and length, roundish through
cross section, rounded or truncate at ends, straight at eye. sliver from pod occasionally

attached to eye, solid Ijlack in eolor.

Comparison.—A well-known standard variety though probably not one of the

twelve most largely grown bush sorts. Being earlier than any other wax bean and
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probal)ly earlier than any of the green-podded sorts, it often becomes very useful to

market gardeners; Init for home jjlanting or for general use it not only lacks in produc-

tiveness and long bearing period but is also not nearly so reliable a cropper, so hardy,

or so large and handsome podded as Prolific Black Wax, Pencil Pod Black Wax,

and many others. In general usefulness and value, the variety is almost the same as

Valentine Wax; but in appearance of vine and pod it is most like German Black Wax,

differing principally in having much smaller pods and plants, in being much earlier

in season, ^nd less productive and shorter in bearing period.

History.—Introduced in 1891 by D. M. Feny & Co. and said to have originated

with Rogers Brothers, of Chaumont, N. Y., fi'om a single plant found in a lot of beans

imported from Germany.

Illustrations.—Snap pods and cross section are similar to Prolific Black Wax (PI.

VII, 4, and PI. V, 8, respectively), differing principally in smaller size.

CRYSTAL WAX.

Listed by 18 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900, 1902, 1904-1906;

Rogers, 1904; Wood, 1905.

Description.—Plant large-medium, low growing, very spreading in habit, of many

runner-like branches lying loosely over ground, slender stemmed, green tlu-oughout,

late, of moderate to long bearing period, moderately productive. Leaf small, medium

green, wide across leaflets, of smooth surface. Flowers white. Snap pods somewhat

variable in size, very short, cm-ved, round or roundish rectangular through cross sec-

tion, very deeply creasebacked, whitish or grayish green, brittle, stringy, of small

fiber, of good quality, fairly free from anthracnose. Point of pod small-medium,

straight or slightly cm-ved. Green shell pods borne mostly well below foliage, gener-

ally more or less tinged with purple, never distinctly splashed, of very loose, flabby

pod walls, about 3f inches long, and usually containing 6 seeds well separated in pod.

Dry pods extremely hard to thrash. Dry seeds very small, proportionally short,

roundish oval through cross section, generally well rounded at ends, straight at eye,

solid white.

Comparison.—Although known for a long time, this variety has always remained

one of the lesser grown sorts. Its lack of popularity is due not only to its late season,

spreading habit, and extremely small pods ])ut also to its uneven and mixed char-

acter, nearly all stocks containing pods varying in shape from round to flat and plants

very similar to or identical with Na^y Pea. Of little practical value to gardeners

but interesting to amateurs on account of peculiarly silvery or grayish white pods, no

other variety except Golden Refugee having pods at all like it in color. The vine

is similar in habit to Refugee and pods are somewhat the shape of Refugee AVax,

though much shorter. Seeds so closely resemble Navy Pea that suljstitutes of cheaper

seed are made by unscrupulous growers.

Synonyms.—Silver Wax, Cabbage Wax (of T. W. Wood & Sons), Silver Bean, Ice

Bean.

History.—First listed by seedsmen in this coiintry about 1886.

Illustrations.—Seeds are shown on Plate IV, 3; cross section of snap pod on Plate

V, 7; snap pods are similar in shape to Yankee Winter (PI. X, 4), differing principally

in being much smaller and less rectangular through cross secti(.)n; leaf is similar to

Snowflake (PI. XXIII, 5).

currie's rustproof wax.

Listed by 95 seedsmen. Seeds tested: Carrie, 1904, 1905; Ferry, 1900; Keeney,

1904, 1905; Philipps, 1903; Rogers, 1904, 1906; Sioux City, 1905; Thorbm-n. 1900,

1902; Wood, 1903; Young and Halstead, 1904.
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Description.—Plant medium in size, very erect, somewhat thick stemmed, without

runners or spreading l)ranclies, green throughout except generally slightly purplish

tinged in places on branches and flower stalks, especially at their nodes, very early,

short in bearing period, moderately to heavily productive. Leaf of medium size,

medium green in color. Flowers pink. Snap pods very uniform in size, long, straight,

flaltisli oval through cross section, light yellow, somewhat tough, very stringy, of

much liber, poor to medium in quality, somewhat subject to anthracnose. Point of

pod medium in size and straight. Green shell pods borne mostly above foliage,

never splashed or appreciably colored except for slight purplish color at stem ends,

slightly depressed on outside ])etween seeds, about 6 inches long, and usually con-

taining G seeds crowded in pod. Dry pods easy to thrash. Dry seeds medium in

size, proportionally long, oval through cross section, generally rounded at ends,

straight at eye, solid black in color.

Comjyari^on.—One of the five most largely grown wax sorts and in some .-^iCi'lons

planted to the exclusion of almost every ol^xcr variety. Being early, productive,

reliable, a fine shipper, and uniformly straight and handsome podded, it is a standard

market gardener's sort in all parts of the country but is too tough and stringy foi- a

good home variety. Of similar usefulness to Davis Wax, differing principally in

color of seed and few days earlier season.

Synonyms.—Admiral T(>go, California Black Wax, California Rustpro^r Wax,

Currie's Black Wax, EMorado Wax, Mill's Rustproof Wax.

History.—Introducfu about 1885 by Currie Brothers, who write the variety came

from a single plant f-a;nd near Milwaukee in a field of Golden Wax.

Illustraticms.—Ripe seeds are shown on Plate II, 27; snap pods on Plate VIII, 1, and

crosf section of snap pod on Plate V, 10.

U.VVIS WAX.

Listed by 150 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900, 1904; Keeney,

1904-190ti; May, 1897; Rogers, 1904, 190G; Thorburn, 1901, 1902.

Description.—Plant large-medium, very erect, somewhat thick stemmed, without

runners, wholly green, early, of short bearing period, moderately productive. Leaf of

medium size, medium gi-een in color. Flowers white. Snap pods very uniform in

size, very long, straight, flat, light yellow, tough, very stringy, of much fiber, of poor to

medium quality, somewhat subject to antlu-acnose. Point of pod long, slightly

curved. Green shell pods borne mostly alx)ve foliage, never colored or splashed,

slightly depressed on outside between seeds, about 7 inches long, and usually contain-

ing 6 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-medium, slen-

der, roundish through cross section, generally well rounded at ends, generally straight

at eye, solid white, except minute area of yellow around eye.

Comparison.—One of the five most largely grown wax sorts and extensively planted

in all parts of the country. Strictly a market gardener's variety and unsurpassed for

shipping and uniformity in size and shape of pods, and, except for Hodson Wax, fully

as handsf)me as any of the wax varieties. Especially useful because of white seeds, but

too tough podded and stringy for home use. Once regarded as enormously productive

and very disease resistant, but during the last few years much complaint has been

heard of poor crops and diseased plants, its plantings for several years having fallen off

greatly, especially in the South. Except for difference in color of seed, the variety is

as much like Currie's Rustproof as any, differing principally in longer and flatter pods,

larger vine, and a few days later season; also reseml)les Scarlet Flageolet Wax.

Synonyms.—Elgin White Wonder Wax, Prolific Everbearing Rustproof Wax, Tail's

White Wax, Ventura Wonder Wax.
History.—Introduced in 1895 by D. M. 'Ferry & Co. and Wm. Henry Maule. Origi-

nated liy Mr. Eugene Davis, of Grand Rapids, Mich.
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Illustrations.—Ripe seeds are shown on Plate IV, 13; leaf on Plate XXIII, 8; snup

pods and cross section of same resemble Carrie's Rustproof Wax (PI. VIII, 1, and PI.

V, 10, respectively), both differing principally in larger size and flatter shape.

DETROIT WAX.

Listed by 28 seedsmen. Seeds tested: Ferry, 1899, 1900, 1904, 1905; Thorburn,

1901, 1902.

Desaiption.—Plant small, very erect, somewhat thick stemmed, wholly green,

early, short in bearing period, lightlyto moderately productive. Leaf medium in size,

medium green in color, wide across leaflets, of smooth surface. Flowers white. Snap

pods uniform in size, medium in length, straight, oval through cross section, often

tinged with gi'een, especially in poorly grown plants, tough, stringy, of moderate fiber,

of medium quality, fairly free from anthracnose. Point of pod short-medium and
straight. Green shell pods borne mostly above foliage, never splashed or colored, full

on outside between seeds, about 5^ inches long, and usually containing 6 seeds crowded
in pod. Dry pods fairly easy to thrash. Dry seeds medium in size, iDroportionally

short, oval through cross section, rounded or trvmcate at ends, flat or rounded at eye,

white with mottling of bluish black and maize-yellow around eye and ends, covering

about one-fourth of bean.

Comparison.-—Generally known but not extensively cultivated, at least not one of

the twenty most largely planted sorts. Too stringy and tough jjodded for a good home
variety and too short in l^earing period and too unproductive for a good all-round sort,

but a fairly good market garden variety for very early crops. Because a better shipper,

a more certain cropper, more hardy, and more disease resistant, it is suj^erior as a market
gardening variety to Improved Golden Wax. Almost equal to Davis Wax and Currie's

Rustproof Wax for market gardening. More like Improved Golden W^ax than any
other, differing principally in little larger vine, a few days later season, and flatter,

larger, stringy pods of much fiber, but resembling it in compact, well-rounded hal)it

and peculiarly smooth, widened, rather small leaflets.

History.—Introduced about 1885 by D. M. Ferry & Co.

Illustrations.—Ripe seeds are shown on Plate 11,6; cross section of snap pod on Plate

V, 16; snap pods are similar in shape to Improved Golden Wax (PL VI, 1.)

DOUBLE-B.\RREL WAX.

Listed by 1 seedsman. Seeds tested: Landreth, 1905, 1906.

Description.—Plant large-medium in size, of a compact, bushy, well-rounded habit,

without runners, rarely with drooping branches, thick stemmed, green throughout,

late-intermediate in season, long to moderate in bearing period, moderately pro-

ductive. Leaf large, medium green. Flowers pinkish white. Snap pods fairly uni-

form in size, long-medium, fairly straight, always broad through cross section, some-
times decidedly double barreled, often sharply constricted on outside between seeds,

deep yellow in color, without greenish tingeing, extremely brittle, absolutely string-

less, without fiber, of excellent quality, somewhat subject to anthracnose. Point of

pod long-medium, thick, fairly regular in shape, slightly curved. Green shell pods
borne mostly below foliage, depressed on outside between seeds, about 5| inches long,

and usually containing 5 or 6 seeds very crowded in pod. Dry pods very hard to thrash.

Dry seeds medium in size, proportionally short, roundish through cross section, gener-

ally well rounded at one end and larger and decidedly truncate at other, straight at

eye, distinct line or ridge at back, sliver from pod occasionally attached to eye, solid

brownish ocher in color except minute brown area around eye.

Comparison.—Little known and planted. Fully equal to Yosemite in quality and
excellent for home gardening, but decidedly too tender, too variable in shape, and too
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poor a shipper for market use. Most like Maule's Butter Wax, differing principally in

color of seed, greater productiveness, larger, straighter, more uniform pods, and more

compact vines, and therefore generally to be regarded as a nnich better variety.

History.—Introduced in 1901 by D. Landrelh Seed Company.

Illustrations.—Dry seeds are shown on Plate II, 4; snap pods resemble Yosemite

Wax (PI. VIII, 2), differing principally in being almost straight and much shorter,

decidedly smaller, less double liarrelcd, and with much sliallower constrictions

between seeds; cross sections of snap pods also reseml^le same variety (PL V, 21

and 22).

GERMAN BLACK WAX BUSH.

Listed l)y 109 seedsmen. Seeds tested: Henderson, 1902; Johnson & Stokes, 1905;

Keeney, 1905; Rogers, 1906.

Description.—Plant medium in size, erect when young, generally borne down with

fruit-laden l)ranches when fully grown, without runners, thick stemmed, grocn through-

out except generally slightly purplish tinged in places on branches and flower stalks,

especially at their nodes, early in season, of moderate bearing period, heavily to mod-

erately productive, somewhat subject to anlhracnose. Leaf medium in size, medium

green in ccjlor. Flowers pink. Snap pods uniform in size, nu'dium in length, gener-

ally more or less scimiter curved, round, medium yellow in color, very brittle, string-

less, without fiber, of excellent quality, somewhat subject to anthracnose. Point of

pod medium in length and either straight or slightly cm-\'ed. Green .shell pods borne

equally above and below ft)liage, never appreciably colored, except iov sliglit streaks of

red along sutures at stem end, full on outside between seeds, about 4| inches long, and

usually containing 6 seeds very crowded in pod. Dry pods exceedingly hard to thrash.

Dry seeds medium in size and length, roxmdish through cross section, rounded or trun-

cate at ends, straight at eye, sliver from pod occasionally attached to eye, solid l:)lack

in color.

Comparison.—One of the 5 most largely grown wax-podded varieties. Excellent

for home or market. Especially useful because of high quality and general productive-

ness and reliability, not however as handsome and not usually as productive and reli-

able as Pencil Pod Black Wax nor so universally liked by experienced gardeners as

Prolific Black Wax, while Golden Crown Wax is also considered superior by some

because of its solid white seeds. Most like Prolific Black Wax, differing principally

in somewhat later season, deeper yellow color, less tendency to reddish color at stem

end of pod, larger leaves, and much coarser vines.

Synonyms.—Fuller's Black Wax, Fuller's Ringleader Black Wax. Griswold's Ever-

bearing Wax, Salzer's Round-Podded Wax.

History.—First grown in this country about 1865, and probaljly the first of the wax-

podded bush varieties.

Hlustrations.—Snap pods and cross section are similar to Prolific Black Wax (PI.

VII,4, andPl. V, 8).

GOLDEN BEAUTY WAX.

Listed l)y 1 seedsman. Seeds tested: Darch &. Hunter, 1902, 1904-1906.

Description.—Plant medium in size, of compact, well-rounded, bushlike habit,

without runners or spreading branches, rather thick stemmed, green throughout, late-

intermediate in season, of moderate bearing period, fairly productive. Leaf small-

medium, of a peculiarly grayish green color, wide across leaflets, unusually flat, of

remarkably smooth surface. Flowers white. Snap pods very uniform in size, short-

medium, moderately cui-ved, oval-round through cross section, medium yellow in

color, brittle, stringless, without fiber, of good quality, somewhat subject to anthracnose.

Point of pod short-medium, decidedly curved. Green shell pods borne well above
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foliage, occasional branches remarkably high above plant, never splashed or colored,

moderately depressed on outside between seeds, about 4| inches long, and usually

containing G seeds crowded in pod. Dry pods sometimes hard to thrash. Dry seeds

small, short, roundish oval through cross section, generally well rounded at ends, gen-

erally larger at one end than at other, rounded or full at eye, solid brownish ocher in

color except minute brownish area around eye.

Comparison.—Little known and planted. A very handsome and excellent variety

of same general usefulness as Golden Wax and more like it than any other. Worthy

of extended trial, as in some conditions it proves superior to Golden Wax in hardi-

ness and productiveness, and in the attractive, clear yellow color of its pods without

the green tinge so often appearing in that variety

History.—Introduced about 1890 by the John H. Pearce Seed Company, now suc-

ceeded by Darch & Hunter.

Illustrations.—Cross section of snap pod resembles Keeney's Rustless Golden Wax
(PL V, 18), differing principally in smaller and more oval shape; snap pods resemble

Golden Wax (PI. VI, 2), differing principally in shorter, more curved, not quite as

flat pods and decidedly curved and somewhat longer pod point; leaf also resembles

Golden Wax (PI. XXIV, 2).

GOLDEN CROWN WAX.

Listed by 6 seedsmen. Seeds tested: Jones, 1904, 1905; Thorburn, 1901, 1902.

Description.—Plant medium in size, erect when young, generally borne down with

fruit-laden branches when fully grown, without runners, thick stemmed, wholly

green, early in season, of moderate bearing period, fairly productive. Leaf of medium
size, medium green. Flowers white. Snap pods uniform in size, medium in length,

generally more or less scimiter curved, round, medium yellow, very brittle, stringless,

without fiber, of excellent cpiality, somewhat subject to anthracnose. Point of pod

medium in length and straight or slightly curved. Green shell pods borne equally

above and below foliage, never colored or splashed, full on outside between seeds,

about 4| inches long, and usually containing 6 seeds very crowded in pod. Dry
pods hard to thrash. Dry seeds medium in size, somewhat slender, roundish through

cross section, truncate or rounded at ends, almost straight at eye, sliver from pod

occasionally attached to eye, solid white, except minute area of yellow around eye.

Comparison.—Little known and planted, but on account of perfectly white seeds

and absolute freedom from fiber and string, it makes an excellent sort for home or

market, no other variety except Jones's StringlessWax possessing all of these qualities.

Its dry seeds are readily salable for Imking beans; its snap pods are straighter and more

handsome than German Black Wax and Jones's Stringless but not equal in these

respects to those of Maule's Nameless Wax of 1906 and Round Pod Kidney Wax. Next

to Jones's Stringless Wax, it is perhaps as much like German Black Wax as any, dif-

fering principally in color of seed and straighter, better filled pods.

History.—Introduced in 1899 by the originator, A. N. Jones, of Leroy, N. Y., and

said to be a cross between Yosemite Wax and Ivory Pod Wax.
Illustrations.—Dry seeds are shown on Plate IV, 12; snaj) pods and cross sections of

same are similar to Prolific Black Wax, (PI. VII, 4, and PI. V, 8, respectively), differ-

ing principally in greater size and straightness, and lighter yellow color of pods.

GOLDEN-EYED WAX.

Listed l)y 07 seedsmen. Seeds tested: Buckbee, 1897; Burpee, 1901, 1905; Ferry,

1899, 1900; Keeney, 1906; Rawson, 1897; Rogers, 1904, 1906; Thorburn, 1901, 1902:

Wood, 1897.

Description.—Plant medium in size, very erect, somewhat thick stemmed, without

runners, wholly green, early, short in bearing period, moderately productive. Leaf
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modiiim in sizo, li<jht fjroon in color. Flowers whito. Snap pods very uniform in size,

long to medium, slightly curved, flat, light yellow, generally more or less greenish

tinged, occasionally almost solid light green, tough, very stringy, of much fdjer, poor

to medium in quality, fairly free from anthracnose. Pfiint of pod long and either

etraiglit or slightly curved. Green shell pods borne equally above and l^elow foliage,

never colored or splashed, slightly depressed between seeds, al)Out 5J inches long,

and usually containing 6 seeds fairly close in pod. Dry pods easy to thra.sh. Dry

seeds medium in size, prf)portionally long, oval through cross section, rounded or trun-

cate at ends, generally straight at eye, solid white in color except small area of Ijrown-

ish ocher around eye.

Comparison.—'^'eW known but not one of the twenty most largely grown varieties of

the country. Decidedly too stringy and tough podded for home use, and often

unsuited for market because of green-tinged pods. As descriljed under Allan 's Imperial

Wax, this variety is not as well suited for market as some others; but of the two varie-

ties Allen's Imperial Wax is by far the better, being much more productive, larger

podded, more vigorous in growth, and having differently colored seed.

Synonyms.—Bolgiano's Sunshine Bush Wax, Sunshine Bush Wax.

History.—Introduced in 1889 by the.late Aaron how, of Essex, Mass., and originated

by a Mr. Bartlett of Oshawa, Ontario, Canada.

lUiLstrations.—Ripe seeds are .shown on Plate III, 1; .snap pods resemble Allan's

Imperial Wax (PL VI, 4), differing principally in smaller size; cro.ss secticmsof snap

pods resemble Detroit Wax (PI. V, 16), differing principally in flatter shape.

GOLDEN W.\X.

Listed by 81 seedsmen, besides 90 listing Improved Golden Wax and 26 listing Rust-

proof Golden Wax. Seeds tested: Buckbee, 1897; Burpee, 1897; Hendenson, 1901;

Farquhar, 1901; Keeney, 1906; Mcf'lure, 1903; Rogers, 1904, 1906; Schlegel & Fottler,

1901.

Description.—Plant small, very erect, somewhat thick stemmed, without runners,

wholly green, very early, short in bearing period, lightly to moderately productive.

Leaf medium in size, medium green in color, wide across leaflets, of smooth surface.

Flowers white. Snap pods uniform in size, medium in length, straight, oval through

cross section, d6ep yellow in color, often tinged with green, especially in poorly grown

plants, somewhat brittle, stringless, of slight fiber, of good cjuality, somewhat subjeA

to anthracnose. Point of pod short and straight or slightly curved. Green shell pods

borne mostly above foliage, never splashed or colored, full on outside between seeds,

about 5 inches long, and usually containing 5 or 6 seeds crowded in pod. Dry pods

easy to thra.sh. Dry seeds medium in size and length, roimdish oval through cross sec-

tion, rounded or truncate at ends, flat or rounded at eye, white in color with mottling

of dark violet and maize yellow around eye generally covering aljout one-half of bean.

Comparison.—A standard wax bean in all sections of the country, the plantings of

the variety, together with those of Improved Golden Wax, being larger than those of

any other single wax variety. A few days earlier than Improved Golden Wax, but

according to Department reports not more subject to rust and anthracnose as sometimes

claimed. Both varieties stand about equal as the best all-round and most reliable of

the extra early wax sorts, both are suitable fer either home or market, of nearly as good

quality as the very best, generally fair shippers, and except for the gi-eenish tinge,

which sometimes appears under certain growing conditions, both are of handsome

appearance, but for general crops both varieties are too short in season and much less

productive than Keeney 's Rustless Golden Wax or Pencil Pod Black Wax. Golden

Wax differs from Improved Golden Wax principally in longer, nari'ower pods, smaller

vine, and larger, lighter, mottled area around eye of dry seed.
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Synonyms.—Ferry's Golden Wax, Isbell's Golden Butter, York State Wax.

History.—Introduced in 1876 by D. M. Ferry & Co. as Feriy's Golden Wax. Prob-

ably the same as the variety known about 1874 as York Dwarf W"ax.

Illustrations.—Snap pods are shown on Plate VI, 2; a leaf is illustrated on Plate

XXIV, 2; cross section of snap pod is similar to Keeney's Rustless Golden Wax (PL V,

18), differing principally in smaller and more nearly oval shape.

Henderson's market wax.

Listed by 1 seedsman. Seeds tested: Henderson, 1902, 1904, 1905.

Description.—Plant large-medium, generally erect or occasionally spreading, some-

what thick stemmed, without runners, wholly green, early-intermediate in season, of

moderate bearing period, heavily productive. Leaf of medium size, medium green.

Flowers pinkish white. Snap pods uniform in- size, long-medium, slightly cm-ved,

oval through cross section, medium yellow, somewhat brittle, very slightly stringy,

of inappreciable fiber, medium in quality, fairly free from anthracnose. Point of

jDod medium in length and straight or .slightly curved. Green shell pods borne equally

above and below foliage, never colored or splashed, full on outside between seeds,

about 6 inches long, and usually containing 6 or 7 seeds crowded in pod. Dry pods

fairly easy to thrash. Dry seeds medium in size, proportionally short, roundish oval

through cross section, truncate or rounded at ends, straight at eye, solid straw yellow

in color, sometimes shading to copper yellow, always with minute brownish area

aroimd eye.

Comparison.—This little known and planted variety .is an excellent all-round sort

of same general usefulness and value as Wardwell's Kidney Wax. Its pods are slightly

flatter, and distinctly straighter and longer in point than that variety, and though not

so free from fiber, its plants are fully as productive and hardy, and possibly more cer-

tain croppers. Pods are less tough and stringy than Horticultural Wax, but similar

in shape.

History.—Introduced in 1902 by Peter Henderson & Co.. who write the seed came

from Genesee County, N. Y.

Illustrations.—Dry seeds are shown on Plate II, 9; snap pods are similar to Horti-

cultural Wax (PI. VI, 3), differing principally in slightly more curved, narrower,

and longer shape; cross sections of snap pods resemble Detroit Wax (PI. V, 16).

HODSON WAX.

Listed by 8 seedsmen. Seeds tested: Harvey, 1902; Keeney, 1906; Young &
Halstead, 1904, 1905.

Description.—Plant very large, without decided runners but with many out-

stretched branches lying loosely over the ground, thick-slemmed, wholly green, very

late, long in bearing season, very heavily productive. Leaf of medium size, of very

narrow and pointed leaflets, medium green. Flowers light pink. Snap pods uniform

in size, very long, almost straight, flat, medium yellow, very tough, very stringy,

of much fiber, poor to medium in equality, unusually free from anthracnose. Point

of pod long and straight or slightly curved. Green shell pods borne mostly below

foliage, never colored nor splashed, moderately depressed on outside between seeds,

about 7i inches long, and usually containing 6 to 8 seeds crowded in pod. Dry pods

easy to thrash. Dry seeds large-medium, slender, roundish oval through cross .sec-

tion, generally well rounded at ends, slightly incurved at eye, purplish red freely

splashed with pale buff.

Comparison.—New and as yet little known or cultivated but meeting with great

favor in many sections of the country, especially in the South, where it has uniformly
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proved to be the best and most reliable late wax sort for market gardeners, far surpass-

ing all others in produetiveness, hardiness, and large, handsome pods. In the extreme

North its season is too late fof the varii'ty t<i be generally grown, while for home use

its jhkIs are decidedly too tough, even tougher, if anything, than Davis Wax. Ex-

cept for color, its pods are same as Hodson Green Pod. Of the wax sorts its pods are

most like Davis Wax, differing principally in their larger size and the mottled color

of the seeds which rc^semble those of Red Valentine, but larger and longer.

Jlintorij.—Introduced in 1902 l)y Harvey .Seed Company, who state the varitjty

came from a customer in whose possession it hail ))een for a number of years.

JUiistraiions.—Dry seeds are shown on Plate I, 19; snap pods and cross section of

same resemble in shape those of Currie's Rustproof (PI. VIII, 1, and PI. V, 10, respec-

tively), both differing principally in much lavLrer size and flatter shape.

HOKTICL LTIKAL WAX.

Listed by 2 seedsmen. Seeds tested: Keeney, 1906; Rawson, 1903, 1905.

Description.—Plant large-medium in size, fairly erect, somewhat thick stemmed,

without runners, green throughout, early-intermediate in season, of moderate Ijearing

period, fairly to heavily productive. Leaf medium in size, medium green in color.

Flowers pinkish white. Snap pods uniform in size, long-medium, straight, flattish

oval through cross section, rich yellow, tough, stringy, of much filler, poor to medium
in quality, unusually free from anthracnosc. Point of pod long and slightly curved

or straight, (been shell pods borne equally above and below foliage, never colored

or splashed, full on outside between seeds, about 5| inches long, and usually con-

taining fi or 7 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-

medium, proportionally short, oval through cross section, truncate or rounded at ends,

straight at eye, purplish red, freely streaked with pale ])uff.

Comparison.—Although little known or planted, this is a much better variety for

most purposes than similar sorts, such as Allan's Imperial Wax, Golden-Eyed Wax, and
Detroit Wax. It surpasses all of these in uniformly handsome appearance, relial)ility,

and productiveness, and, next to Allan's Imperial Wax, is the largest in size of pods.

Strictly a market gardeners' bean, for which purpose it competes with Currie's Rust-

proof and Davis Wax, but pods are too tough for home use. Most like Allan's Im-

perial Wax, differing principally in color of seed and smaller, straighter, narrower

pods, which are very similar to those of Henderson's Market Wax, while the seed is

of almost same color as Red Valentine, but shorter and rounder in shape.

History.—Introduced in 189G by W. W^. Raw.Sf)n & Co., who state it is a cross between
Golden Wax and Dwarf Horticultural.

Illustrations.—Dry seeds are shown on Plate I, 16; snap pods on Plate VI, 3;

cross sections of snap pods are similar to Detroit Wax (PI. V, 16).

IMPROVED GOLDEN WAX.

Listed by 90 seedsmen, besides 81 listing Golden Wax, and 23 listing itustproof

Golden Wax. Seeds tested: Rogers, 1904, 1906; Thorburn, 1901, 1902.

Description.—Plant small, very erect, somewhat thick stemmed, without runners,

wholly green, very early, short in bearing period, lightly to moderately productive.

Leaf medium in size, medium green in color, wide across leaflets, smooth at surface.

Flowers white. Snap pods uniform in size, medium in length, straight, oval through

cross section, deep yellow in color, often tinged with green, especially in poorly grown
plants, somewhat brittle, stringless, of little fiber, of good quality, somewhat subject

to anthracnose. Point of pod short and straight. Green shell pods borne mostly

above foliage, never splashed or colored, full between seeds on outside of pod, about
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4| inches long, and usually containing 5 or 6 seeds crowded in pod. Dry pods easy

to thrash. Dry seeds medium in size, ])roportionally short, roundish oval through

cross section, generally rounded at ends, slightly larger at one end than at other,

rounded or full at eye, white with mottling of pansy violet and maize yellow around

eye and ends, covering about one-fourth of seed.

Comparison.—General usefulness and value same as described for Golden Wax
and, although exchanges of varieties can lie made without objection, the two stocks

should never be mixed if an even and satisfactory growth is to be obtained. After

Golden Wax this variety is most like Detroit Wax, differing principally in l:)eing

stringless, without fiber, less flat podded, and earlier in season.

Synonyim.—Golden- Jersey Wax, Green's Golden German Wax, Grenell's Improved

Golden Wax, Grenell's Paistproof Wax, New York Golden Wax, Rustproof Golden

Wax.
iJisfory.—Introduced about 1884. Originated by W. H. Grenell, of Pierrepont

Manor, N. Y.

Illustrations.—Ri\)e seeds are shown on Plate II, 5; snap pods on Plate VI, 1;

cross section of snap pods are similar to Keeney's Rustless Golden Wax (PI. V,

18), differing principally in smaller size and more oval shape.

Jones's stringless wax.

Listed by 38 seedsmen. Seeds tested: Breck, 1905; Ferry, 1903; Jones, 1903, 1904;

Thorlxu-n, 1901, 1902.

Description.—?\\i.nt medium in size, erect when young, generally borne down with

fruit-laden branches when fully mature, without runners, thick stemmed, wholly

green, early in season, moderate in bearing period, fairly productive. Leaf of medium

size, medium green in color. Flowers white. Snap pods of uniform size, medium

in length, generally more or less scimiter curved, round, medium yellow, very brittle,

stringless, without fiber, of excellent quality, somewhat subject to anthracnose.

Point of pod medium in length and either straight or slightly curved. Green shell

pods borne equally above and below foliage, never colored or splashed, full on

outside between seeds, about 4| inches long, and usually containing 5 or 6 seeds very

crowded in pod. Dry pods hard to thrash. Dry seeds medium in size, somewhat

slender, roundish through cross section, truncate or rounded at ends, almost straight

at eye, sliver from pod occasionally attached to eye, solid white, except minute area

of yellow around eye.

Comparison.—'Littla known or cultivated. Of same general usefulness and value

as Jones's Stringless Wax and sometimes hardly distinguishable from it, but careful

tests have shown that Golden Crown is straighter and larger podded, somewhat more

productive, more even and pure, and generally the better variety of the two. Also

similar to German Black Wax, differing principally in seed and lighter yellow pods

which have no tendency toward reddish tingeing at stem end of green shell pods.

Synonyms.—Rdjxmiowdi's Luscious Stringless Wax, Imperial White-Seeded Wax.

jg-jstory.—Introduced in 1898 by several American seedsmen. Originated by A. N.

Jones, of Leroy, N. Y., who states the variety was obtained by crossing Yosemite

Wax with a white seedling of Ivory Pod Wax.

Illustrations.—Dry seeds are very similar to those of Golden Crown Wax (PL IV,

12), differing principally in being smaller than illustrations; snap pods and cross

section of same are similar to Prolific Black Wax (PI. VII, 4, and PI. V, 8, respec-

tively).

keeney's rustless golden wax.

Listed by 35 seedsmen. Seeds tested: Burpee, 1901: Ferry, 1900; Keeney, 1904-

1906; Livingston, 1905; Thorburn, 1901, 1902.
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Dcscriplinti.-Vlant largo, very spread i up, wilh inanylniig, droopinp:, almost niDner-

liko hranclu's lying loosely ovor ground, slender stemmed, green throughout, inter-

mediate in season, very long in bearing period, heavily productive. Leaf small,

grayish green in color, very smooth, generally short in length of petiol(>. Flowers

white. Snap pods somewhat variable in size, medium in length, straight, oval-flat

through cross section, medium yellow, very brittle, stringless, of inappreciable liber,

of good quality, unusually free from anthracnose. Point of pod short-medium, and

either straight or sliglitly curved. Green shell pods generally borne well below

foliage, never colored or si)lashed, full on outside between seeds, about 5| inches

long, and usually containing 5 or (i seetls crowded in pod. Dry pods easy to thrash.

Dry seeds medium in size and length, roundish oval through cross section, rounded

or truncate at ends, flat or rounded at eye, white in color, with mottling of dark

violet and maize yellow around eye generally covering about one-half of bean.

Co»(/3fl/('.son.—(Jenerally known among seedsmen but not extensively cultivated by

gardeners. Although bearing uniformly handsome pods, and being more disease

resi.stant, hardier, and more productive than any other wax l)ean of good quality, this

variety has failed to become popular only because of its runner-like habit. In the

young plants this peculiarity is almost as pronounced as in pole beans, but it ceases to

develop after the plant sets pods and never becomes a sericms obstacle to cultivation,

while pods are fully as free from dirt and as well removed from the wet ground as most

of the more erect sorts. Habit of vines similar to Refugee, and pods resemble Golden

Wax more than any other, differing principally in being larger and wider. Seeds

similar to Golden Wax, diftering principally in larger size and flatter shape. Leaves

quite different from other varieties and characterized by peculiarly smooth surface,

grayish green color, and small size.

///s/o/?/.— Introduced in 1895 by several American seedsmen. Originated by N. B.

Keeney & Son, of Leroy, N. Y., by whom it is described as a sport from Golden Wax.

Illustrations.—Cross section of a snap pod is shown on Plate V, 18; leaf on Plate

XXIII, 1; snap pods resemble Golden Wax (PI. VI, 2).

LEOPARD WAX.

Listed by seedsmen. Seeds tested: Leonard, 1905, 1906.

Description—F\ant large-medium, very bushy and dense when young, generally

burdened with fruit-laden l)ranches and spreading when fully grown, very thick

stemmed, green throughout, late-intermediate in season, of moderate to long bearing

period, heavily to moderately productive. Leaf large, very dark green, of rough

surface. Flowers light pink. Snap pods uniform in size, long-medium, moderately

curved, flat, becoming roundish at green shell stage, light yellow in color, brittle,

stringless, of inappreciable fiber, of good quality, fairly free from anthracnose. Point

of pod short and slightly curved. Green shell pods borne mostly below foliage, never

splashed or appreciably colored, full on outside between seeds, about 5^ inches long,

and usually containing 5 or 6 seeds crowded in pod. Dry pods sometimes hard to

thrash. Dry seeds large-medium, proportionally short, roundish oval through cross

section, well rounded at ends, generally larger at one end than at other, rounded or full

at eye, violet or bluish black in color except small area of white along back and one

end.

Co7npariso7i.—Little known or planted. As Department trials of this variety were

incomplete it is not possible to give its general usefulness and value at this time, only

to state that it appears to be of same class as Burpee's White Wax and more like that

variety than any other. In shape of pod it resembles a large, wide, immensely thick,

Golden Wax.

F?"s/orv.^Introduced in 1905 by S. F. Leonard, who writes the seed came from a

customer in Indiana.
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Illustrations.—Seeds are shown on Plate II, 7; cross sections of snap pods resemble

Keeney's Rustless Golden Wax (PI. V, 18), differing principally in larger size; snap

pods resemble Golden Wax (PI. VI, 2), differing principally in being more curved

and mucli larger in thickness and width.

Livingston's hardy wax.

Listed by 1 seedsman. Seeds tested: Livingston, 1906.

Description.—Plant large, without runners, but generally drooping with fruit-laden

branches and spreading when fully grown, thick stemmed, green throiighout, inter-

mediate in season, of moderate to long bearing period, heavily to moderately produc-

tive. Leaf large, medium green, wide across leaflets, and of rough surface. Flowers

light pink. Snap pods somewhat variable in size, very long, generally decidedly

scimiter curved, round, deeply creasebacked, medium yellow, extremely brittle,

absolutely stringless, wholly without fiber, of excellent quality, fairly free from

anthracnose. Point of pod long, very curved, often irregular in shape. Green shell

pods borne equally above and below foliage, never splashed or appreciably colored,

full on outside between seeds, about 6 inches long, and usually containing 7 seeds very

crowded in pod. Dry pods very hard to thrash. Dry seeds large-medium in size,

proportionally long, roundish through cross section, truncate or rounded at ends,

straight at eye, sliver from pod occasionally attached to eye, chocolate brown freely

mottled and splashed with maize yellow.

Comparison.—New and as yet little known or cultivated. Same usefulness and
value as Pencil Pod Black Wax and Round Pod Kidney Wax, differing from them in

no important particular except color of seed.

History.—Introduced in 1906 by Livingston Seed Company, and originated by
N. B. Keeney & Son, of Leroy, N. Y.

Illustrations.—Dry seeds are about the shape of Round Pod Kidney Wax (PI. Ill,

9); cross section of snap pods resemble Prolific Black Wax (PI. V, 8), differing princi-

pally in much larger size; snap pods are about same in shape and size as Pencil Pod
Black Wax (PI. VIII, 3).

maule's butter wax.

Listed by 6 seedsmen. Seeds tested: Keeney, 1904.

Description.—Plant mediinn in size, somewhat spreading, generally with long,

heavy, drooping branches, without real runners, thick stemmed, green throughout,

late-intermediate in season, moderate in bearing period, lightly to moderately pro-

ductive. Leaf large, medium green. Flowers white. Snap pods somewhat variable

in size, medium in length, generally decidedly scimiter curved, always broad, decid-

edly double barreled through cross section, sharply constricted on outside between
seeds, appearing as if drawn tight by a thread and separated in sections, deep yellow

in color, extremely brittle, absolutely stringless, without fiber, of excellent quality,

somewhat subject to anthracnose. Point of pod short, very thick, generally irregular

in shape, slightly curved. Green shell pods borne mostly below foliage, depressed

on outside between seeds, about 5 inches long, and usually containing 5 seeds very

crowded in pod. Dry pods very hard to thrash. Dry seeds medium in size, propor-

tionally short, roundish through cross section, generally well rounded at ends, straight

at eye, white, except small mottled area of pansy violet and maize yellow around

eye.

Compari.'ion.—Little known or planted. Decidedly too tender for shipping and too

variable in shape and size of pods to make a good appearance on the market, but excel-

lent for home use or where tenderness, fleshiness, and the best quality are the desirable
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poiiils. llr-soinhh's Double Haird Wax, hut much superior to it in length, straighl-

ness, uniformity of jwds, and in hardiness and productiveness of plant, differing also

in color of seed, in less perfect }X)d point, and deeper depressions between seeds.

After this variety it most resembles Yosemite Wax.

//w/o/f/.—Introduced in 1889 by Wm. Henry Maule, who states the variety origi-

nated with X. H. Keeney & Son, of Leroy, N. Y.

///i/,s<r«/ions.— Dry seeds are shown on Plate II, 18; cross section of snap pod on

Plate V, 24; while snap pods reseml)le Yosemite Wax (PI. VIII, 2), differing prin-

cipally in seed and smaller size of pods.

mai'Le'.s namei.kss wax of 190(j.

Listed by 1 seedsman. Seeds tested: Rogei-s, 1905.

Dcscnplinn.—Plant large-medium, very erect when young, generally spreading and

drooping with fruil-laden branches when old, without runners, wholly green, early,

of moderate to long bearing period, heavily to moderately productive. Leaf large,

medium green. Flowers white. Snap pods very uniform in size, long to medium,

very straight, round, medium yellow, extremely brittle, absolutely stringless, without

liber, of excellent (jualit y, fairly free from anthracnose. Point of pod long and straight.

Green shell pods borne e(iually above and below foliage, never colored or splashed,

full on outside between seeds, alxnit ^ inches long, and usually containing (i seeds

crowded in pod. .Dry pods hard to thrash. Dry seeds medium in size and length,

roundish through cross sc'ction, truncate or rounded at ends, generally straight at eye,

white in color, with golden bronze around eye covering about one-sixth of seed.

Comparison.—New and as yet little known or planted. Evidently one of the best

of the newer sorts and possiI)ly the most handsome and best general-purpose wax-

])odded bean; at least in Department trials, its pods were straighter, more uniform in

color and size, and more handsome than any other wax sort and fully as productive,

early, and hardy as German lUack Wax and Round Pod Kidney Wax. Excellent for

either home or market. More like (Jerman Black Wax than any other, differing prin-

cipally in color of seed and longer, straighter, better filled pods.

History.—Introduced in ]9()(3 by Wm. Henry Maule and originated by Rogers

Brothers, of Chaumont, N. Y.

Illusiralions.—Dry seeds are similar to Allan's Imperial Wax (PI. Ill, ^.^), differing

principally in being smaller and round instead of flat; snap pods and cross section of

same are similar to Prolific Black Wax (PI. VII, 4, and PI. V, 8, respectively), differing

principally in larger size, and very straight pod and pod point.

MONARCH WAX.

Listed by 1 seedsman. Seeds tested: Darch & Hunter, 1904, 1906.

Description.—Plant medium in size, erect, without runners or spreading branches,

somewhat thick stemmed, wholly green, late-intermediate in season, of moderate bear-

ing j)eriod, moderately productive. Leaf medium in size, medium green in color.

Flowers white. Snap pods uniform in size, long-medium, straight, round, depressed

on outside between seeds, medium yellow, brittle, stringless, without fiber, of good

quality, somewhat subject to anthracnose. Point of pod short-medium, straight, and

thick. Green shell pods borne equally above and below foliage, never splashed or

colored, very deeply depressed on outside between seeds, about 5f inches long, and

usually containing 5 or 6 seeds crowded in pod. Dry pods generally easy to thrash.

Dry seeds large-medium, medium in length, flattish oval through cross section, well

rounded at ends, straight at eye, solid white except small narrow strip of pansy violet

at eye.
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Comparison.—Little known or planted. As trials of this variety have not been

complete, it is not possible at this time to give its general usefulness and value, only to

state that it appears to he of same class as German Black Wax, differing principally

in color of seeds, in much later season, and with pods very deeply and peculiarly

depressed on outside between seeds.

History.—Introduced by Darch & Hunter in 1902.

Illustrations.—Dry seeds are shown on Plate II, 19; cross sections of snap pods re-

semble Prolific Black Wax (PI. V, 8), differing principalh^ in larger size; snap pods

also resemble Prolific Black Wax (PI. VII, 4), differing principally in being much
larger through cross section, straight in shape, of much shorter, thicker pod point, and

more depressed between seeds; green shell pods, however, are very different from

above variety or any other here illustrated, the characteristic deep dejiressions be-

tween seeds l^eing at this stage even more marked than in Round Yellow Six Weeks.

PENCIL POD BLACK WAX.

Listed by 46 seedsmen. Seeds tested: Burpee, 1902; Keeney, 1904-1906; Thor-

burn, 1901, 1902.

Description.-—Plant large, without runners, generally drooping with fruit-laden

branches and spreading when fully grown, thick stemmed, green throughout except

generally slightly purplish tinged in places on branches and flower stalk, especially at

their nodes; intermediate in season, of long to moderate bearing period, heavily to

moderately productive. Leaf large, medium green, wide across leaflets, and of rough

surface. Flowers pink. Snap pods somewhat variable in size, very long, frequently

decidedly scimiter curved, round, deeply creasebacked, medium yellow, extremely

brittle, absolutely stringless, alisolutely without fiber, of excellent quality, fairly free

from anthracnose. Point of pod long, very curved, often irregular in shape. Green
shell pods borne equally above and below foliage, never splashed or appreciably

colored, full on outside between seeds, about 6 inches long, and usually containing

7 seeds very crowded in pod. Dry pods very hard to thrash. Dry seeds large-medium

in size, proportionally long, roundish through cross section, truncate or rounded at

ends, straight at eye, sliver from pod occasionally attached to eye, solid black in color.

Comparison.—Extensively planted but perhaps not included among the twenty
most largely grown bush varieties. Chiefly on account of its productiveness, high

quality, and extremely long, handsome pods, this variety has been classed by some
as not only the best wax variety for home use, but also the best all-round wax bean
and an excellent sort for market gardening. All of these claims are probably true

for some locations and the variety is undoubtedly one of the best wax beans for home
use and for market gardening where the highest quality is desired, but as regards

uniformity in size and shape of pods, straightness, and general attractiveness, the

variety is generally surpassed by Maule's Nameless Wax of 1906, while Keeney's
Rustless Golden Wax and Golden Crown Wax both surpass it in other qualities. For

shipping and general market gardening this variety is not, however, nearly so desir-

able as some of the more uniformly shaped, hardier, tougher-podded, more produc-

tive sorts, such as Hodson Wax and Bismarck Black Wax. In appearance and general

usefulness and value, this variety is about the same as Round Pod Kidney Wax.
After this variety it is perhaps next most like German Black Wax, differing princi-

pally in decidedly longer, straighter pods, later season, greater productiveness, and
much larger vine.

Synonyms.—Golden Scimiter Wax, Salzer's Giant Stringless Wax.
Confusing name.—Livingston's Yellow Pencil Pod Wax, a very different type of

bean.

History.—Introduced in 1900 by Johnson & Stokes. Originated by X. B. Keeney
& Son, of Leroy, N. Y.

109



KIDNEY BEANS. lo:

Illustrations.—Dry seech are shown on Plato II, 25; snap pods on Plate VIII, 3;

while cross sections of snap pods are similar to Burpee's Strin,2;less fJreen Pod

(PI. V, 13).

PROLIFIC BLACK WAX.

Listed by 72 seedsmen. Reeds tested: Keeney, 1904; Thorbiirn, 1901, 1902.

Description.—Vlaut medium in size, generally more or less spreading, sometimes

with long outstretched branches, never with real runners, slender stemmed, green

throughout, except generally purplish tinged in places on branches and flower stalks,

esp'^cially at nodes, early-intermediate in season, long to moderate in bearing period,

heavily to moderately productive. Leaf small, medium green, smooth at surface.

Flowers pink. Snap pods uniform in size, medium short, generally more or less

scimiter curved, round, medium yellow in color, very brittle, stringless. without

fiber, of excellent quality, .somewhat subject to anthracnose. Point of pod medium

in length and slightly curved. Green shell pods borne mostly below foliage, never

colored except streaked with red along sutures at stem end, full on outside between

seeds, about 4| inches long, and usually containing 6 t)r 7 seeds very crowded in

pod. Dry pods very hard to thrash. Dry seeds medium in size and length, roundish

through cross section, rounded or truncate at ends, straight at eye, sliver from pod

occasionally attached to eye, solid black in color.

Comparison.—One of the most largely grown wax-podded varieties. Excellent

for either home or market and generally regarded by bean experts as mf)re productive,

hardier, more reliable, and generally superior to German Black Wax, with which

variety it is often confounded, the two stocks being often interchanged and sold one

for the other. Next to German Black Wax the variety is mo.st like Golden Crown

Wax, differing principally in color of seed, more slender, lighter yellow pods, and

often in being reddish near stem end when fully grown.

Synonyms.—Cylinder Black Wax, Prolific German Black Wax, Improved Black

Wax.
Histor?/.—Introduced in 1888 by several American seedsmen as Prolific German

Black Wax. Variety originated from several plants selected by C. N. Keeney and

W. W. Tracy, sr., in a field of German Black Wax in Genesee County, N. Y.

Illustrations.—Snap pods and a cross section of same are shown on Plate VII, 4, and

Plate V, 8, respectively.

PURPLE FLAGEOLET WXX.

Listed by 3 seedsmen. Seeds tested: Keeney, 1903, 1905, 1906.

Description.—Tlant large-medium, very erect, thick stemmed, without runners,

green throughout except generally slightly purplish tinged in places on branches

and flower stalks, especially at their nodes, intermediate in season, of moderate bear-

ing period, moderately productive. Leaf of medium size, medium green in color.

Flowers pink. Snap pods uniform in size, very long, curved, fiat, deep yellow, often

green tinged, tough, very stringy, of much fiber, of poor to medium quality, some-

what subject to anthracnose. Point of p<xl long and either straight or slightly curved.

Green shell pods borne mostly above foliage, never splashed or appreciably colored,

slightly depressed on outside between seeds, about 7| inches long, and usually con-

taining 7 seeds crowded in pod. Dry pods easy to thrash. Dry seeds large-medium,

long, oval through cross section, rounded or truncate at ends, generally straight at

eye, blackish purple, often tinged with brown.

Comparison.—\\e\\ known but not extensively planted. Same usefulness and

value as described for Scarlet Flageolet Wax, and except for difference in color of

seed ,same also in appearance of pod and ]>lant.

Synonyms.—Perfection Wax, Violet Flageolet Wax.
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History.—Type was first introduced in 1887 by W. Atlee Burpee & Co. as Burpee's

Perfection Wax and later known also as Violet Flageolet Wax and Purple Flageolet

Wax. Derived from the German variety listed about 1885 as Flageolet Wax.
Illustrations.—Snap pods may be described by reference to Currie's Rustproof

Wax (PI. VIII, 1), the chief difference being that pods are very much larger,

flatter, and more curved than shown in illustrations of that \*ariety, while surface

is nearly as rough as that of Canadian Wonder (^Pl. X, 2) ; cross sections of snap pods are

similar to Detroit Wax (PI. V, 16).

REFUGEE WAX.

Listed by G7 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900, 190.3-1905; Hen-
derson, 1901; Keeney, 1904, 1906; Rice, 1905, 1906; Rogers. 1904; Sioux, 1906; Thor-

burn, 1906.

Description of stringless type.—Plant large-medium, very spreading in habit, with

many runner-like branches falling loosely over ground, slender stemmed, wholly

green, intermediate-late in season, long in bearing period, heavily productive. Leaf

small, light grayish green in color, very narrow across leaflets, and of very smooth

surface. Flowers pink. Snap pods uniform in size, of medium, length, slightly

curved, round, light yellow in color, Ijrittle, stringless, without fiber, of good quality,

slightly subject to anthracnose. Point of pod medium in size, very much curved,

almost hooklike in shape. Green shell pods borne mostly below foliage, generally

sparingly splashed with faint purple, full on outside between seeds, aljout 4f inches

long, and usually containing 5 seeds crf)wded in pod. Dry pods somewhat hard to

thrash. Dry seeds medium in size, slender, roundish through cross section, trun-

cate or rounded at ends, straight at eye, bluish black, fairly splashed with pale buff.

Description of stringy type.—Same as above, except more heavily productive, mod-
erately curved pod point, stringy, of inapjjrecialde fiber, with green shell pods gen-

erally 5 inches long and usually containing 5 or 6 seeds.

Comparison of stringless type.—^Well known and largely cultivated, l)Ut not one of

the twelve most largely gi-own sorts. A good all-round variety suitable for home or

market, succeeding well in all sections, though apparently doing l^etter at the

North than at the South. Consideralily later than most wax sorts and except Keeney's
Rustless Golden Wax quite unlike any wax bean in habit t)f vine. Variety is given

its name because of similarity in seed and vine to the green-podded Refugee-variety.

Pods more like Prolific Black Wax than any other, differing principally in color of

seed and in more slender, faintly splashed pods with curved or hooklike pod point.

Comparison of stringy type.—Although not so extensively grown or of quite as good
quality, this strain is nevertheless decidedly more hardy, productive, vigorous, larger

podded, and better suited for market than the stringless typ^ described above, but
because of stringiness it is not always as well liked for home use. The two types

are sometimes mixed by seedsmen, thereby producing such unevenness in size that

the stronger growing plants of the stringy type often crowd out the weaker growing

plants of the stringless type.

Synonyms of stringless type.—Bolgiano's Wax, Keeney's Refugee Wax, Livingston's

Pencil Pod Wax, Profusion Wax, Thorburn's Refugee Wax.
Synonyms of stringy type.—Epicure Wax, Ferry's Refugee Wax.
History.—The first ty})e of this bean, which was introduced in 1890 by J. M. Thor-

burn (& Co. as Thorbm'n's Refugee Wax, is said to have been derived from Extra

Early Refugee. The present stringless type, which is now used not only by J. M.
Thorburn & Co., but also by most other seedsmen, was a selection from the old Thor-

buru stock made by N. B. Keeney &. Son soon after the introduction of Thorburn's

Refugee Wax. Most stocks of the present stringy type are derived from a s(!lecti(m

made by D. ^I. Ferry & Co. from the old stringy type of .1. M. Thorburn ct Co.
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7//»-s<rn/ion5.—A leaf of tho stiingloss typt' is slunvn on Plate XXITT. 4. The leaf

of pfringy type differs in being very slightly larger and not quite so narrow or

pointed. Snap pods of the stringiest type resemble Prolific Black Wax (PI. VII,

4), differing principally in color of seed, and faintly splashed, more slender pods

with decidedly hooklike jjod points. The snap pods of the striniry lyix- differ from

those of stringless type principally in being lai-ger, somewhat straighter, and without

such decidedly curved pod points. Cross sections of both types are similar to Pro-

lific Black Wax (PI. V, 8).

KOCiKKs'S UM.V WAX.

Listed by 7 seedsmen. Seeds tested: J. C. McCullough, 1905; Maule, 1900, 1902;

Rogers. 1904, 1905.

Description.—Plan! of medium size, very spreading with many runner-like l)raTiches.

drooping or creeping loosely over th(^ ground, somewhat slender stemmed, wholly

green, very late, long in bearing period, lightly productive. Leaf small, very light

green, wide acro.'is leaflets, very flat, of very smooth surfac-e, and somewhat resembling

Lima leaves. Flowers white. Snap pods .somewhat variable in size, very short,

straight, except sometimes bent to one side, flat, very much depressed on outside

l>etween seeds, medium yellow, sometimes t inged with green, somewhat tough, stringy,

of moderate fiber, of fair quality, fairly free from anthracnose. Point of pod thick,

short, much curved, and generally imperfect. Green shell pods borne uniformly

l)clow foliage and close to ground, never colored or splashed, of very flabby and much

depressed pod walls, aliout 4\ inches long, and usually containing about 5 seeds very

much separated in pod. Dry jmhIs easy to thrash. Dry seeds small, short, roundish

oval through cross section, invariably well rounded at ends, very rounded or full at

eye, decidedly larger at one.end than at other, generally regular in .-hape, some-

times bulging out in places near eye, solid white.

CoH(/>rtmo/i..—Although largely advertised at the time of its introduction, this

variety is now dropped from most seed lists, as it is now generally conceded to be of

little practical value. It has never been planted except in an experimental way,

and even among amateurs will probably l>e little grown. Undesirable because so late

in season, spreading in habit, and unproductive, and so small, imperfect, and unat-

tractive in size and shape of pods. Of some interest because of peculiar Lima-like

pods, whic-h make fairly good snaps so far as quality is concerned, but are very unsatis-

factory- in other respects and especially unproductive for green shell or dry beans.

Pods very different from any other variety. Vines somewhat Lima-like in their very

smooth stiff leaves.

Synonym.—Lima Wax.

ffis/.ory.—Introduced in 1896 by several American seedsmen. Originated by

Rogers Brothers, of Chaumont, N. Y.

7//».s//«/io/is.—Dry seeds are shown on Plate IV, 5: cross section of snap pod on

Plate V, 19: leaf on Plate XXIII, 3; while snap and green shell pods are quite

different from any of the illustrations shown in this bulletin.

ROUND POD KIDXEY WAX.

Listed by 46 seedsmen. Seeds tested: Ferry, 1902; Johnson & Stokes, 1901;

Keeney, 1904-1906.

Description.^I'Unt large, very erect when young, generally drooping, with fmit-

laden branches and spreading in habit when fully grown, without runners, thick

stemmed, green throughout, with branches of distinct yellowish green shade, inter-

mediate in season, long to moderate in bearing period, moderately productive. Leaf

large, medium green in color, wide across leaflets, and of rough surface. Flowers

white. Snap pods somewhat variable in size, very long, frequently decidedly scimi-

109



110 AMERICAN VARIETIES OF GAEDEN BEANS.

ter curved, round, deeply creasebacked, medium yellow, extremely brittle, abso-

lutely stringless, entirely without fiber, of excellent quality, moderately free from

antliracnose. Point of pod long, very curved, often in-egular in shape. Green shell

pods borne equally above and below foliage, never splashed or colored, full on out-

side between seeds, about 6 inches long, and usually containing 7 seeds very crowded

in pod. Drj^ pods hard to thrash. Dry seeds large-mediimi, extremely slender and

straight, roundish through cross section, rounded or truncate at ends, straight or

slighth" incurved at eye, solid white except small area of black aroimd eye and

one end.

Comparison.—Largely planted, but perhaps not included among the 20 most exten-

sively gi-own bush beans. Excepting that its seeds have the superior quality of

being almost white in color, this variety is verj^ similar to Pencil Pod Black Wax
and generally regarded as equally useful and valuable, though in our trials the

growth of vine has not been as large, vigorous, or productive. Pods aljout same as

those of Pencil Pod Black Wax.

Synonym.—Brittle Wax.
i?i.5for2/.—Introduced in 1900 by Johnson &, Stokes. Originated by X. B. Keeney

& Son, of Leroy, N. Y.

Illustrations.—Dry seeds are illustrated on Plate III, 9; snap pods are similar to

Pencil Pod Black Wax (PL VIII, 3) and cross section of snap pods to Burpee's String-

less Green Pod (PL Y. 13).

SCARLET FLAGEOLET WAX.

Listed by 22 seedsmen. Seeds tested: Feny, 1900; Johnson & Stokes, 1897.

Description.—Plant large-medium, very erect, thick stemmed, without runners,

green throughout except generally slightly purplish tinged in places on branches

and flower stalks, esj^ecially at their nodes, intermediate in season, of moderate

bearing period, moderately productive. Leaf medium in size, medium gi-een in

color. Flowers pink. Snap pods uniform in size, very long, curved, flat, deep

yellow, somewhat inclined to be greenish tinged, tough, very stringy, of much fiber,

poor to medium in quality, somewhat subject to anthi-acnose. Point of pod long

and either straight or slightly surved. Green shell pods borne mostly above foliage,

never splashed or apprecial^ly colored, slightly depressed on outside between seeds,

about 7f inches long, and usually containing 7 seeds crowded in pod. Dry pods

easy to Ihrash. Dry seeds large medium, long, oval through cross section, rounded

or truncate at ends, generally straight at eye, solid plum-violet in color.

Comparison.—^Well known, but not extensively grown, although a great favorite

in many places in the South. Decidedly too stringy and tough for home use and

suitable only for market gardening. Except for Hodson Wax and Pm-ple Flageolet

Wax, its pods are larger than those of any other wax variety, and being of a coarse,

rough surface and somewhat inclined to be greenish tinged its pods are not quite so

handsome as Hodson Wax, nor are its plants so hardy, productive, and free from

disease, although often more useful because of carliness. Differs from Purple Flageo-

let^ Wax only in color of seed; also resembles Davis Wax, differing principally in

color of seed and in larger, longer, more greenish tinged pods.

Synonyms.—Crimson Flageolet Wax. Giant Dwarf Wax, King of Wax, Landreth's

Scarlet Wax, Mammoth Red German Wax, Midsummer Y'ax, Red Flageolet Wax,
Red German Wax, Rennie's Stringless Wax, Simmers's Early Giant Wax.

History.—Type was introduced in 1887 by D. Landreth Seed Company as Lan-

dreth's Scarlet Wax, but later became known also as Crimson Flageolet Wax, Red
Flageolet Wax, and Scarlet Flageolet Wax. Derived from the German variety listed

about 1885 as Flageolet Wax,
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Illustrations.—Dry soods aro shown oii Plato II. 20; snap pods may be doscriliod

by rolert'nci- to Cume's Rustproof Wax (PI. VIII, 1 ), tlu- chief diffcrcnfe being that

pods arc much larger, flatter, more curved, with surface nearly as coarse as Cana-

dian Wonder (PI. X, 2); cross section of snap pods are similar to Detroit Wax (PI.

V, 16).

SPECKLED WAX.

Listed by 1 seedsman. Seeds tested: Buckbee, 1905, 1900.

Dcsmption.—Plant large, erect, dense in habit whei> young, sometimes spreading

when fully grown, always without runnei-s, very thick stemmed, green throughout,

very late, long in bearing period, heavily productive. Leaf large, dark green, rough

at surface. Flowei-s pink. Snap p)ds uniform in size, long, straight, round, light

yellow, somewhat tough, stringy, of sliglit til)er, fair in ([uaUty, fairly free from

anthracnose. Point of pod long, straight, and slender. Green shell pods borne

both above and below foliage, often lightly splashed with faint purple, quite

depressed on outside between seeds, about inches long, and usually containing

7 seetls very crowded in pod. Dry jjods fairly easy to thrash. Dry seeds large-

medium, long, roundish through cross section, rounded or truncate at ends, gener-

ally straight at eye, reddish l)uif in color, sparingly splashed with n^ddish purple.

Comparison.—Although catalogued as long ago as 1891, this variety has never l)een

much grown, and is at present almost g(jne out of use. Its chief merits are straight,

very handsome pods and immense crops under perfectly favorable conditions, but

because crops are very late and often failures it has always remained unpopular.

Pods as much like Bismarck Black Wax as any, differing principally in being

splashed and very straight.

i/istory.—Introduced in 1891 by W. C. Beckert as Beckert's Speckled Wax.

Illustrations.—Dry seeds are similar to the flat-podded typ(> of Best of All (PL I,

18), the principal difference being larger size and more abundant splashing; snap pods

and cross section of same resemble illustrations of Prolific Black Wax (PL VII, 4,

and PI. V, 8, respectively), differing principally in larger, straighter, and splashed

color of pods.

VALENTINE WAX.

Listed by 43 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900; Rogers, 1904;

Thorburn, 1901, 1902.

Description.—Plant very small, erect, somewhat slender stemmed, without runners

or spreading branches, green throughout, very early, very short in bearing period,

lightly productive. Leaf small, medium green. Flowers pinkish white. Snap pods

fairly uniform in size, medium short, cm"ved, roundish oval through cross section,

medium yellow, brittle, stringy, of inappreciable fiber, of good quality, generally quite

subject to anthracnose. Point of pod medium in length and either straight or slightly

curved. Green shell jiods borne mostly above foliage, never appreciably splashed or

colored, full on outside between seeds, about 4.^ inches long, and usually containing 6

seeds crowded in pod. Dry pods hard to thrash. Dry seeds medium in size, propor-

tionally long, roundish through cross section, truncate or rounded at ends, straight at

eye, generally iiTegular in shape, often twisted or bulged out in places, purplish red

splashed with pale buff.

Comparison.—Generally advertised, but not now extensively grown, for although

second in earliness among wax sorts it has been demonstrated during the last six years

that the variety is decidedly lacking in hardiness, productiveness, reliability, and

disease-resistant qualities, being even inferior in these respects to Challenge Black

Wax, which variety it most resembles in appearance of pod and vine as well as in gen-

eral usefulness and value. Pods somewhat larger, a little more slender, straighter,
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and lighter yellow in color, and vines much smaller and more bushy than Challenge

Black "Wax. Differs from Red Valentine principally in color, stringlessness, and

smaller size of pods, in well-rounded bushy vine, and wide instead of narrow leaflets,

while seeds of the two varieties are of about same size and color.

Synonym.—Miller's Early Golden Stringless Wax.

History.—Introduced in 1885 by J. M. Thorburn & Co., who write the bean origi-

nated with T. V. Maxon, of Jefferson County, N. Y., from a sport found in Red Valen-

tine.

Illvstrations.—Dry seeds are similar to Red Valentine (PL I, 13); snap pods and

cross section of same are similar to Prolific Black Wax (PI. VII, 4, and PI. V, 8,

respectively), differing principally in being smaller in size, less round in shape, lighter

yellow in color, and with seed of different color.

wardwell's kidney wax.

Listed by 165 seedsmen. Seeds tested: Buckbee, 1897; Buist, 1905; Burpee, 1901;

Denison, 1903; Ferry, 1899, 1900; Keeney, 1904-1906; May, 1897; Morse, 1906; Rogers,

1904, 1906: Thorburn, 1901, 1902; Wood, 1897.

Description.—Plant large-medium, fairly erect, thick stemmed, without runners,

wholly green, early-intermediate in season, long to moderate in bearing ptsriod, moder-

ately i^roductive. Leaf large, dark green, of slightly rough surface. Flowers white.

Snap pods uniform in size, long, generally turned back at stem end, flat, medium yel-

low, somewhat brittle, stringless, of little fiber, of good quality, much subject to

anthracnose. Point of pod short and very straight. Green shell pods borne equally

above and below foliage, never colored or splashed, full on outside between seeds,

about 5| inches long, and usually containing 5 or 6 seeds crowded in pod. Dry pods

fairly easy to thrash. Dry seeds large-medium, proportionally long, oval througli

cross section, rounded or truncate at ends, flat or incurved at eye, white with mottling

of pansy violet and maize yellow around eye and ends, generally covering about one-

fourth of bean.

Comparison.—One of the three most largelj. grown wax varieties and though largely

planted in all parts'of the country and a good all-round sort which is as well adapted for

home use as for market it is not generally as free from disease or as certain a cropper as

Henderson's Market, Currie's Rustproof, or Horticultural Wax, but when conditions

are just right it is one of the most showy and productive of all the wax beans. Peculiar

for its very heavy growth, very small pod point, and for a portion of its pods bending

backward at stem end. Most like Horticultural AVax and Henderson's Market Wax,

but of the common wax varieties it most resembles Golden Wax, differing principally

in seed, in much larger size, in peculiar curvature of pod, in exceedingly small pod

point, in later season, and in larger growth of vine.

Synonym.—Milliken's Wax.

History.—Introduced about 1885 by several American seedsmen and originated Ijy a

Mr. Wardwell, of Jefferson County, N. Y.

niustrations.—Dry seeds are shown on Plate II, 17; snap pods on Plate X, 3;

while cross sections of snap pods are somewhat flatter and larger than Currie's Rust-

proof (PI. V, 10).

YOSEMITE WAX.

Listed by 54 seedsmen. Seeds tested: Burpee, 1900, 1901; Henderson, 1905;

Keeney, 1904; Thorburn, 1897, 1902.

Description.—Plant large, without runners, generally with many drooping or heavy

spreading branches, thick stemmed, green throughout, late-intermediate in season,

long in bearing period, moderately productive. Leaf large, light green, wide across

100



KID.NKV 15|:ANS, 113

leaflets, of rough surface. Flowers pink. Snap pods varying considerably in size,

itmg, very sciniiter carved, hroad or double baneled through cros.s section so as to

appear like two j)ods grown together, sharply ctmstricted on outside l>etween seeds, ap-

pearing as if drawn together by a thread and separated into sections, deeply crease-

backed, deep yellow, extremely brittle, absolutely stringless, wholly without fiber,

t'xcellent in (juality, fairly free iroin anthracnose. Point of i)od very long, very

thick, sonietinies mui'h curled and twisted. Green shell pods borne mostly below

foliage, never appreciably splashed or colored, much depressed on outside l)etween

seeds, about 5 to 7 inches long, and usually containing 5 or 6 seeds well sei)arated in

pod. Dry pods very hard to thrash. Dry seeds large, proportionally medium in

h'Ugth, roundish through cross section, generally well rounded at ends, generally in-

curved at eye, irregular in shape, usually depressed at eye and either flattened or

bulged out in other parts, .silid l)lack in color.

Comparison.—Generally advertised, but not much grown except in private ganlens,

being decidedly too tender podded for shipping and too variable in size, shape, and

curvature of pod to make a good appearance on the market, besides generally a shy

and uncertain l)earer. Useful only as an exhilntion sort (tr as a honu' variety, where

extreme tenderness, fleshiness, and unquestionably line quality is the principal object

desired. Conceded everywhere to be the standard for quality in snap pods. Most

like Maule's Butter Wax, differing principally in color of seeds and larger pods.

Synonym.—Hopkins' Everbearing Giant Wax.

History.—Introduced in 1889 l)y Peter llenderson ifc (."o. and said to ha\i' originated

from a single plant found in a field of White Wax Bush near Leroy, X. Y., by X. B
Ke(nn'y cV Son.

lUitstradons.—Dry seeds are shown on Plate III, 2(5; cross sections of snap pods on

Plate Y, 21 and 22; and snap pods on Plate YIII, 2.

POLE GREEX-PODDED.

This clas.s represents about the same range of color, shape, size,

texture, and quahty of seeds and pods as exists among varieties of

the green-podded bush class. As in bush varieties many of the sorts

are more useful for their dry seeds than for their snap pods.

ARLINGTON RED CRANBERRY POLE.

Listed by 3 seedsmen. Seeds tested: Farquhar, 1905.

Description.—Yine of large growth, of poor climbing habit when young, l)Ut doing

well when once started, thick stemmed, much branched, green throughout, late-

intermediate in season, long in bearing, heavily productive. Leaf small-medium in

size, medium green in color. Flowers pink. Snap pods uniform in size, long-medium,

fairly^ straight, often curved back at stem end, fiat, light green, smooth, brittle, abso-

lutely stringless, without liber, of good quality, free from anthracnose. Point of pod

short and very straight. Green shell pods often slightly purplish tinged along back

and front, much depressed on outside between seeds, about 5§ inches long, and usually

containing 7 or 8 seeds very crowded in pod. Dry pods easy to thrash. Dry seeds

generally of medium size, but varying considerably, almost as wide as long, roundish

through cross section, well rounded at ends, rounded or full at eye, solid plum-violet

in color.

Comparison.—Little known or planted. Not equal for general use to Black Ken-

tucky Wonder, Scotia, or Lazy Wife, but a fairly good all-round variety for snaps,

green shell, or dry shell beans for either home or market, and where earliness is impor-
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tant more satisfactory than these varieties. Because entirely stringless, it makes a

better snap bean for home use than Red Cranberry, which variety it resembles more
than any other. Pods also similar t(i Warren Bush and Yellow Cranlierry Bush.

History.—Listed by American seedsmen at least since 1885.

Illustrations.—Green shell pods are similar to Red Cranberry Pole (PL XVIII, 3).

BLACK KENTUCKY WONDER POLE.

Listed by 1 seedsman. Seeds tested: J. C. McCullough, 1905.

Description.—Vine of very large growth, of fair climl)ing halsit, much branched,

very thick stemmed, generally green throughout, sometimes reddish at stems, late-

intermediate in season, of very long bearing period, very heavily productive. Leaf

very large, medium green in color. Flowers pink. Snap pods very uniform in size,

very long, fairly straight, much inclined to turn back at stem end, round-oval through

cross section, deeply creasebacked, dark green in color, of somewhat coarse surface,

brittle, stringy, of small fiber, of good quality, unusually free from anthracnose. Point

of pod small and slightly c-urved. Green shell pods generally reddish tinged, some-

times solid deep i:)urplish red, always with black lines along dorsal and ventral sutures,

much depressed on outside between seeds, much Avrinkled, about 7J inches long,

and usually containing 8 to 10 seeds somewhat separated in pod. Dry pods easy to

thrash. Dry seeds of large-medium size, of medium length, iiattish oval tlu-ough

cross section, generally well rounded at ends, straight at eye, solid black in color.

Comparison.—Little known and planted. For combination of productiveness,

hardiness, and large pods this variety is unsurpassed by any other, the only sort

approaching it in these respects being Scotia Pole. Excellent as snaps and very good

as green or dry shell beans for home use, but because of jjurplish pods and black seeds

it is unsuited as a green shell bean for market use. Most like ^^^lite's Prolific, differ-

ing principally in color of seeds, season, productiveness, and larger, straighter, thicker

pods. Differs from Kentucky Wonder not only in color of seed, but also in larger

vine, later maturity, greater productiveness, and thicker pods.

History.—Listed by J. C. McCullough Seed Company at least since 1899 and appar-

ently never listed by other seedsmen.

Illustrations.—Snap pods are shown on Plate XVII, 3; cross sections of snap pods

are similar in shape to Kentucky Wonder Wax Pole (PL V, 26).

BROCKTON POLE.

Listed by 7 seedsmen. Seeds tested: Crregory, 1905.

Description.—Vine of large growth, of somewhat poor climbing habit when young,

but doing well when once started, thick stemmed, moderately branched, wholly

green, intermediate in season, of moderate to long bearing period, heavily productive.

Leaf large-medium in size, dark green in color. Flowers pink. Snap pods fairly

uniform in size, long, very straight, Hat, dark green, of coarse surface, somewhat tough,

stringy, of moderate fiber, of fair quality, fairly free from anthracnose. Point of pod
extremely long, slender, straight. Green shell pods abundantly and brilliantly

splashed with red, moderately depressed on outside between seed, about 8 inches

long, and usually containing 5 or 6 seeds fairly separated in pod. Dry pods very

easy to thrash. Dry seeds very large, long, oval thi'ough cross section, generally well

rounded at ends, usualh^ slightly incurved at eye, pale buff in color faii'ly splashed

with dark reddish pui-ple.

Comparison.—One of the lesser grown varieties and apparently cultivated only in

New England, where the Horticultural class are the principal pole varieties grown

for green shell beans. Ranks equally with Childs's Horticultural Pole as the best of

the Horticultural class for strictly green shell beans. Of little value for snaps, but a
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nioro cortaiu (•ioi)p('r th-.ui Worcrstcr Mainmolh, luorc pioduclivc lluui Extra Ivuly

Ilortiiultural Pole, and excepting Extra Early Horticultural and Clolden Carmine-

Podded Horticultural Pole the most handsomely splashed of all ])ole varieties. Not
as productiv(\ however, as T.azy Wife or Arlington Red Cranberry Pole or a.s generally

useful. More like Childs's Horticultural than any other pole variety. Pods ek)sely

resemble Improved Goddard Bush, differing principally in Hatter shape, longer pod
point, and with seeds more separated in pod.

History.—Introduced in 1885 by the former Aaron Low Seed Company, and origi-

nated by a market gardener of Drockton, ^h\ss.

Illustrnlions.—Dry seeds are ilhistrated on Plate 1, 27; grt>en shell \)ihU on Plate

XIX, 2.

burger's stringless polk.

Listed by 2 seedsmen. Seeds tested: r.urp(>(>, \900\ A'aughan, 1905.

Description.—Vine of small growth, of good (•liinl)ing ha1)it, little branched, some-

what slender stemmed for a pole l)ean, open in habit, green throughout, very early,

of short bearing period, moderately to lightly productive. Leaf medium in size,

medium green in color. Flowers white. Snap pods uniform in size, very long,

moderately curved, oval-round through cross section, creasebacked, dark green in

color, of coarse surface, extremely brittle, stringless, without liber, of very good

quality, fairly free from anthracnose. Green shell pods never tinged or splashed

except sometimes with black lines along dorsal and ventral sutures, much depressed

on outside between seeds, muc'.i wrinkled, al)out 6:| inches long and tisually contain-

ing 8 or 9 seeds somewhat sejiarated in pod. Dry pods hard to thrash. Dry seeds

large-medium, medium in length, Hattish oval through cross section, generally well

rounded at ends, straight or incurved at eye, sliver from pod occasionally attached

to eye, solid white.

Comparison.—New and as yet little known or cultivated. Ranks equally with

Kentucky Wonder and White Creaseback as one of the best early varieties for snaps,

but is sometimes claimed to be earlier, more productive, longer in bearing, and better

in quality than either. Its ab.solute stringlessness certainly makes it superior in

quality, and its white seed and solid dark green jjods are also decided merits, but more
experiments are necessary before stating whether it is superior, in the other qualities

claimed. Habit of vine about same as Kentucky Wonder Pole, but pods most resem-

ble White's Prolific, differing principally in solid green color, rounder, straighter,

more deeply creasebacked shape, earlier season, and absolute stringlessness.

History.—First listed in 1903 by Vaughan Seed Company, who state that the variety

is of German origin.

Illustrations.—Dry seeds are illustrated on Plate IV, 20; green shell pod and cross

section of same resemble Kentucky Wonder Pole (PI. XV, 2, and PI. V, 25, respec-

tively), differing principally in smoother, smaller, straighter, and somewhat Hatter

shape, besides differing in color of both seed and pod.

CniLDS's HORTICULTURAL POLE.

Listed by 1 seedsman. Seed tested: Childs, 1905.

Description.—Vines of large growth, of poor climbing habit when young, but doing

well when once started, thick stemmed, much Ijranched, wholly green, intermediate

to late in season, long in bearing, heavily productive. Leaf medium large in size,

dark green in color. Flowers pink. Snap pods uniform in size, long, slightly curved

at middle, flat, of somewhat coarse surface, dark green, barely brittle, stringy, some-

what tough, of moderate liber, of fair quality, free from anthracnose. Point of pod
long and curved. Green shell pods abundantly and distinctly splashed with l^rilliant

red, moderately depressed on outside between seeds, about 6| inches long, and usually
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containing fi to 8 seeds somewhat separated in pod. Dry pods very easy to thrash.

Dry seeds hirge-medium, proportionally short, roundish through cross section, gen-

erally well rounded at ends, Hat or rounded at eye, pale buff freely splashed with

reddish purple.

Comparison.—One of the minor varieties of the country and not largely planted

except in New England, where the Horticultural class is used almost exclusively for

green shell beans. Ranks equally with Brockton as the best of the Horticultural class

for strictly green shell beans, but is of little value for snaps. More certain cropper

than Worcester Mammoth, more brilliantly splashed and salable than London Horti-

cultural, and more productive than Extra Early Horticultural; not, however, as pro-

ductive as Lazy Wife or Black Kentucky Wonder or as generally useful. More like

Brockton Pole than any other, differing principally in slightly later season, narrower

pods, and shorter pod point.

History.—Introdnced in 1891 by John Lewis Childs, who writes that the variety

was discovered in a farmer's garden at North Jay, Me.

Illustrations.—Dry seeds are illustrated on Plate I. 10; green shell pods are similar

to Brockton Pole (PI. XIX. 2).

CONCORD POLE.

Listed liy 2 seedsmen. Seeds tested: Emerson, 1904.

Description.—Vine of large-medium growth, of poor climbing habit when young,

but doing well when once started, thick stemmed, much l)ranched, green throughout,

intermediate in season, long in bearing, moderately productive. Leaf small-medium

in size, medium green in color. Flowers white. Snap pods very uniform in size,

medium in length, curved at middle, tlat, medium green, of decidedly coarse surface,

somewhat tough, very stringy, of poor quality, free from anthracnose. Point of

pod medium in size and very straight. Green shell pods never colored or splashed,

much depressed on outside between seeds, about 5 inches long, and usually contain-

ing 6 or 7 seeds well separated in pod. Dry pods very easy to thrash. Dry seeds large-

medium, proportionally short, roundish oval through cross section, truncate or rounded

at ends, rounded or Hat at eye, white at back, light buff in front with light mahogany

markings around eye, the white color covering two-thirds of seed.

Comparison.—liittle known or cultivated and of no great value, being decidedly too

tough for snaps and too unattractive in appearance for good green shell beans. Its

only recommendation, if any, seems to be hardiness and sure cropping qualities.

More like Red Cranberry Pole than any other, differing principally in earliness and

greater toughness, width, and flatness of pod; also similar to Lazy Wife.

Synonyms.—Big Sioux Tole, Hemisphere Pole, October Pole, Tall Sioux Pole.

History.—Introduced about 1865 and said to have originated at Concord, Mass.

Illustrations.—Dry seeds are illustrated on Plate I, 12; green shell pods on Plate

XX, 2.

DUTCH C.\SE KNIFE POLE.

Listed by 111 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1900; Fish, 1903,

1904; Lompoc. 1905; McClure, 190.3; Morse, 1906; Thorburn, 1897, 1901. 1902, 1905.

Description.—\ine of large-medium growth, of good climbing hal)it, moderately

branched, thick stemmed, wholly green, late-intermediate in season, of moderate to

long bearing period, moderately to heavily productive. Leaf of medium size, of

medium green color. Flowers white. Snap pods somewhat varying in size, very

long, fairly straight, very flat, medium green in color, of somewhat coarse surface, very

tough, very stringy, of much fiber, of very poor quality, free from anthracnose. Green

shell pods solid green except black lines along sutures and occasionally splashed with
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faint purple, vory iniuh di-prcsscd on uutsitlc between beans, about 8 inches long, and

usually containing 7 or 8 seeds much separated in pod. Dry pods very easy to thrash.

Dry seeds very large, proportionally medium in length, flattish through cross section,

truncate or rounded at ends, decidedly incurved at eye. sometimes irregular in .'shaiic

or bulged (mt on one sich', .=!olitl while.

Comparison.-—One of the six most largely planted Kidney pole beans. Most popu-

lar in the Middle West. Decidedly too tough and thin walled for .'^naps. but largely

planted as a late green shell l)ean. for which use it ranks ecpially with Lazy WiU- Pole

and Worcester Mammoth. Except Early Giant Advance it is the flat lest jwdded ^ari-

ety cultivated in the United States. More like Early Giant Advance than any other,

differing ])rincipally in earlines.-* and size of pods.

Synonyms.— Prince.><s Pole, Corn Hill Pole.

History.—Cultivated in this country at least since 1820, and one of the oldest of the

pole varieties.

IU 11."it rat ions.—Dry seeds are illustrated on Plate IV. 24; cross section of snap pods

on Plate V, 28; and green .><hell pod on Plate XX, 1.

E.\RLY C.I.WT .\nV.\NCE POLE.

Listed by 1 seedsman. Seeds tested: Vaughan, 1905, 1906.

Description.—Vine of small growth, of good climljing habit, little branched, slender

stemmed, very early, of short bearing period, lightly productive. Leaf of medium
size, of medium green color. Flowers white. Snap pods variable in size, generally

very long, straight, very flat, medium green in color, of somewhat coarse surface, very

tough, very stringy, of much fiber, ^ery poor in (piality, free from anthracnose. Point

of pod medium in size and slightly curved. Green shell pods solid green in color

excepting black lines along dorsal and ventral sutures, and sometimes sparingly

splashed throughout pod with faint purple, very much depressed on outside between

seeds, about 7 inches long and usually containing 7 or 8 seeds much separated in pod.

Dry pods very easy to thrash. Dry seeds very large, proportionally medium in length,

flattish through cross section, truncate or rounded at ends, decidedly incurved at eye,

sometimes irregular in shape, bulged out on one side, solid white.

Comparison.—New, little cultivated, and of but limited usefulness. Decidedly

too thin walled and tough for snaps. Suitable only for green shell l)eans, and desirable

for this use only because of its large white seed and extreme earliness. Too small-

growing and improductive as a general crop for green or dry shell beans. Most like

Dutch Case Knife, the pods being indistinguishable from that variety, but vine differ-

ing principally in being less productive, much earlier in season, and much smaller in

growth.

History.—Introduced in 1903 from Germany by J. C. Vaughan Seed Company.
Illustrations.—Dry seeds, green shell pods, and cross sections of snap pods are same

as Dutch Case Knife (PI. IV, 24: PI. XX, 1: and PI. V, 28, respectively).

EXTR.\ EARLY HORTICULTURAL POLE.

No longer listed by American seedsmen. Seeds tested: Ross, 1904-1906.

Description.—Vine of large-medium growth, of somewhat poor climbing habit

when young, l)ut climl)ing well when once started, somewhat thick stemmed, mod-

erately branched, wholly green, early, of moderate bearing period, moderately to

lightly productive. Leaf large-medium in size, dark green. Flowers pink. Snap

pods very uniform in size, proportionally very short and wide, very straight, flat, dark

green, of somewhat coarse surface, brittle, stringless, of small fiber, of fair quality,

free from anthracnose. Point of pod long and very straight. Green shell pods gen-

erally abundantly and distinctly splashed with l)rilliant red, moderately depressed
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on outside between seeds, about b\ inches long, and usually containing 5 seeds fairly

separated in pod. Dry pods generally easy to thrash. Dry seeds large-medium,

proportionally short, roundish oval through cro&s section, invariably well rounded at

ends, rounded or full at eye, pale buff in color, freely splashed with purplish red.

Comparison.—One of the lesser grown pole varieties. Apparently cultivated only

in New England. Decidedly the most handsomely splashed and earliest of the Hor-

ticultural class, but for a main crop variety either Brockton or London Horticultural

Pole is much more productive and desiral)le for green shell beans than any other

of the Horticultural class. Usable as snaps for only a short time and generally of little

value for that purpose. Most like Brockton Pole, differing principally in season, size,

absence of string, and shortness of point.

History.—Introduced in 1902 by Ross Brothers, who state the variety originated

with gardeners in the vicinity of Worcester, Mass., where it is locally known as Little

Gem and Little Wonder.

Illustrations.—Dry seeds are illustrated on Plate I, 8, and green shell pods on

Plate XV, 1.

KENTUCKY WONDER POLE.

Listed by 125 seedsmen. Seeds tested: Armsby, 1906; Ferry, 1898, 1900, 1903,

1905; Grenell, 1903; Lompoc, 1905, 1906; McClure, 1903; Rice, 1905, 1906; Rout-

zahn, 1905: Thorburn, 1897, 1901, 1902.

Description.—Vine of small-medium growth, of good climbing habit, moderately

branched, slender stemmed, open in habit, gr<?en throughout, very early, of short

bearing period, moderately productive. Leaf medium in size, medium gi-een in

color. Flowers white. Snap pods uniform in size, very long, decidedly scimiter

curved, much bent back at extreme stem end, much curved inward at tip end,

round through cross section, deeply creasebacked, medium green in color, of very

coarse and imdulating surface, extremely brittle; slightly stringy, without fiber,

of good quality, fairly free from anthracnose. Point of pod short and curved.

Green shell pods early tinged with pink, somewhat splashed with red, very much
depressed on outside between seeds, of much wrinkled and undulated surface, about

8| inches long, and usually containing 8 to 10 seeds fairly separated in pod. Dry
pods very easy to thrash. Dry seeds of large-medium size, long, oval-triangular

through cross section, rounded or slightly truncate at ends, straight or slightly incurved

at eye, somewhat irregular in shape, sometimes bent on one side and bulged out on

other, solid chamois in color quickly fading to dark fawn, always with minute red-

dish area around eye.

Comparison.—By far the liest known and most generally cultivated pole variety.

Largely and successfully grown in all parts of the country. Ranks equally with

^\^lite Creaseback and Burger's Stringless as one of the best early pole snap beans

for home or market, though as a main crop variety or for strictly green shell beans

there are other more productive sorts. Variety easily identified by its peculiarly

wrinkled surface and great length of pods, which are similar to Tennessee Wonder and
also resemble Black Kentucky Wonder in respect to the wrinkled surface.

Synonyms.—American Sickle Pole, Archias's Improved Kentucky Wonder Pole,

\ Eastern Wonder Pole, Georgia Monstrous Pole, Monstrous-Podded Southern Prolific

Pole, Old Homestead Pole, Texas Prolific Pole.

History.—First listed by American seedsmen about 1875.

Illvsf rat ions.—A cross section of gi-een shell pod is shown on Plate V, 25, and green

shell pods on Plate XV, 2.

LAZY WIFE POLE.

Listed by 131 seedsmen. Seeds tested: Armsby, 1906; Biupee, 1900; Ferry, 1903;

May, 1897, 1905, 1906; Rice, 1906; Thorburn, 1901, 1902, 1905; Wood, 1897.
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Dfscriptinn .—X'mo of large jjrowth, of poor climhing habit wIumi young, l)iit doing

well when once started, thick steniiaed, much liranched, wholly green, late, long in

bearing, heavily productive. Leaf small, of medium green color. Flowers white.

Snap pods uniform in size, long-medium, much curved back at stem end, otherwise

very straight, very flat, much bulged out at seeds, light green, brittle, of smooth sur-

face-, stringless, of inappreciulde IiIkt, of good quality, free from anthracnose. Point

of pod short and very straight. Green shell pods never colored or sjjlashed, much

sunken between seeds, about 5| inches long, and usually containing 7 or 8 seeds

crowded in pod. Dry pods fairly easy to thrash. Dry seeds of medium size, very

short or almost as wid<> as l(jng, roundish through cro.ss section, generally well rounded

at ends, decidedly larger at one end than at other, much rounded or full at eye, solid

white.

Cornpmison.—Onc' of the live most largely grown kidney pt)le varieties. The best

general purpose late pole variety, excellent for either home or market. Of superior

quality as snaps and on account of large white seeds and attractive pods excellent also

for gieen or dry shell beans. For late snap beans it is surpassed only by Scotia and

Black Kentucky Wonder, while it is best of all for late white-seeded green or dry shell

beans. More like Arlington Red Cranberry than any other, differing princijjally in

seed, and later, flatter, wider pods. Also similar to Concord Pole. Pods hardly dis-

tinguishable from Warren Bush.

5(/?io/i(/H(s.—Maryland A\hite Pole, White Cherry Pole.

7/is/o/-i/.—Name first used about 1882, though the type or one similar to it is said to

have been in existence at least since 1810 under the name of White Cherry Pole and

White Cranberry Pole. The old tyjie was proliably not stringless like the present day

type.

Illustrations.—Dry seeds are shown on Plate IV, 10; green shell pods on Plate

XV, 3.

LONDON HORTICULTURAL POLE.

Listed by 116 seedsmen. Seeds tested: Ferry, 1903; Fish, 1903-1905.

Description.—\'mc of large gi-owth, of poor climbing habit when young, but climljing

well when once started, thick stemmed, much branched, wholly green, late, long in

bearing, heavily productive. Leaf of medium size, dark green. Flowers pink.

Snap pods uniform in size, long, straight, flat, becoming oval at green shell stage,

very dark green, of smooth surface, brittle, stringless, of small fiber, of good quality,

fairly free from anthracnose. Point of pod medium in size and straight. Green shell

pods al)undantly and distinctly splashed with purplish red but not until very late,

moderately depressed on outside between seeds, about 6 inches long, and usually con-

taining G or 7 seeds fairly close in pod. Dry pods fairly easy to thrash. Dry seeds

large-medium, proportionally very short, roundish oval through cross section, gen-

erally truncate at ends, rounded or full at eye, pale buff in color freely splashed with

purplish red.

Comparison.—One of the five most largely grown Kidney pole beans. Decidedly

the best of the Horticultural varieties for general use and almost equal to Lazy Wife

as a general-purpose late snap and green shell bean suitable for home or market. More

reliable than Worcester Mammoth and much better as snaps than Childs's Horticul-

tural or Brockton Pole, l)ut for green shell beans its pods are not nearly as brilliantly

splashed and handsome. More like Childs's Horticultural than any other variety

now listed by American seedsmen, differing principally in season, color of splashing,

and freedom from string.

Synonj/jn.s.—Horticultural Cranberry Pole, Horticultural Pole, Speckled Cran-

berry Pole, Wren's Egg Pole.

History.—Name has been in common use in this country at least since about 1860.
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.Illusti-atiom.—Dry seeds are illustrated on Plate I, 6, gi-een shell pods are interme-

cfiate in shape between those of Concord Pole (PI. XX, 2) and Red Cranberry Pole

(PI. XVIII, 3), and splashed about the same as Brockton Pole (PI. XIX, 2).

MISSOURI WOXDER POLE.

Listed by 2 seedsmen. Seeds tested: Field, 1904, 1905.

Description.—Vine of large growth, of good climbing habit, much branched, thick

stemmed, wholly green, late, long in bearing, very heavily productive. Leaf small-

medium in size, medium green in color. Flowers white. Snap pods very uniform in

size, long, much curved, flat, medium green in color, of smooth surface, very tough,

very stringy, of much fiber, of poor quality, very free from anthracnose. Point of

pod medium in size and straight. Green shell pods generally solid light gi-een,

sometimes splashed with faint red, much depressed between seeds, about 5| inches

long, and usually containing 7 seeds well separated in pod. Diy pods very easy to

thrash. Dry seeds medium in size, medium in length, flatti.sh oval through cross

section, rounded or truncate at ends, generally slightly incurved at eye, pinkish drab

in color, striped and spotted with tan brown, and with minute reddish area around eye.

Comparison.—Little known and planted and of but limited usefulness. Decidedly

too tough and thin walled for good snaps and too small seeded, narrow podded, and

unattractive for good green shell beans. Its usefulness, if any, seems to be for plant-

ing among corn for dry beans, but even for this purpose the white-seeded Royal Corn

and Lazy Wife are generally far better varieties, though perhaps not always so pro-

ductive and hardy. Most like Royal Corn and Southern Prolific, differing from

former principally in much earlier season, shorter, flatter shape, and faintly splashed

color when old. Pods quite similar in shape to Long Yellow Six Weeks Bush.

History.—Introduced in 1903 by several western seedsmen.

Illustrations.—Snap pods are similar in shape to Long Yellow Six Weeks (PI. X, 1)

and cross sections of snap pods to Mohawk (PI. V, 17).

Powell's prolific pole.

Listed by 3 seedsmen. Seeds tested: Livingston, 1898-1902, 1905.

Description.—Vine of very large growth, of good climbing habit, much branched,

very thick stemmed, often purplish tinged on stems, very late, very long in bearing

period, very heavily productive. Leaf large-medium in size, medium green in color.

Snap pods very uniform in size, long, fairly straight, round, deeply creasebacked,

light green in color, of very smooth and glossy surface, extremely brittle, stringy, of

small fiber, of good quality, free from anthracnose. Point of pod short and curved.

Green shell pods varying in color from almost solid green to almost solid purple, full

on outside between seeds, about 5f inches long, and usually containing 8 or 9 seeds

very crowded in pod. Dry pods very easy to thrash. Dry seeds small, jjroportion-

ally long, roundish oval through cross section, rounded or truncate at ends, straight

at eye, solid black to madder brown in color.

Comparison.—Little known and planted. The latest in season, the largest in growth,

and where full crops can be obtained, probably the first in productiveness among

Kidney pole beans. Decidedly too late for general cultivation at the North, but excel-

lent at the South, where it makes the best show or exhibition variety, so far as large

growth and immense productiveness are concerned. Produces excellent snaj) beans

for either home or market, l)ut for general reliability and usefulness Scotia, Black

Kentucky Wonder, and Lazy Wife are much better as late sorts for most parts of the

country. Pod and vine very similar to the late round-podded plants often found

in stocks of White Creaseback; also similar to Scotia and the fleshy round-podded

type of Southern Prolific.
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//i's/ori/.— Inliodiici'd in 1S.S7 hy A. T. (\)uk and originaltd !>> V.. P. Powi-ll.

///((.s7;yj/iVwi.s-.—Dry seeds are illustrated on Plate II. 111. and . loss seetitm ol snap

pud nn Plait- V. 23, while t;riM-n shell pods are same as White C'reasebaek Pole (PI.

XIX, J) exeept larger.

REI> (KANHKKRY POLE.

Listed by S seedsmen. Si'ods tested: Breck, 1905; Sohlegel & Fottler, 1904.

Descriplion.—Y'ine of very large growth, of poor climbing habit when young, but

doing well when once started, thick s^temmed, much branched, wholly green, late-

intermediate in .'sea.son. long in l)earing, heavily productive. Leaf small-medium in

size, medium green in color. Flowers pink. Snap pods uniform in size, long-medium,

straight except curved bac-k at stem end, flat, light green, of smooth surface, brittle,

moderately stringy, of small fiber, of medium to good quality, free from anthracnose.

Point of pod short and very .'Straight. Green shell pods mostly solid green, often

slightly purplish tinged along sutures, much depressed on outside between seeds,

about ^ inches long, and usually containing 7 or 8 seeds quite crowded in pod. Dry

pods fairly easy to thrash. Dry .'Jceds medium in size, but varying considerably,

almost as wide as long, roundish through cro.ss section, well rounded at ends, rounded

or full at ey(\ solid pium-violet in color.

Co7/i/>«/i.so/i.—About 1875 it was one of the most largely grown pole varieties, but

to-day is only little known and planted. Lazy Wife is much more desirable as a gen-

eral-purpo.-*e late variety, and HUu-k Kentucky Wonder, Scotia, and Arlington Red

Cranberry are much preferable for strictly snap pods. Except that pods are stringy,

the variety is hardly distinguishable from Arlington Red Cranberry, differing princi.

pally in lu'ing somewhat mori' hardy and i)n)ductive and a few days earlier in season.

Also similar to Lazy Wife and Concord Pole, and pod closely reseml)les Warren Bush

and Yellow Cranberry.

//is<o;j/.—Cultivated in this country at least since 1820 and one of the oldest pole

varieties.

Ilhislralions.—Green shell pods are shown on Plate XVIII, 3.

ROYAL CORN' POLE.

Listed by 2 seedsmen. Seeds tested: Livingston, 1904, 1906.

Description.—Yine of very large gi-owth. of fair climbing habit, much branched,

thick stemmed, green throughout, late, long in bearing, heavily productive. Leaf of

med^ium size, of medium green color. Flowers white. Snap pods somewhat variable

in size, extremely long and slender, very curved, especially at tip end, generally much

twi.sted, oval through cross section, becoming flat at green shell stage, medium green,

of fairly smooth surface, barely brittle, very stringy, of much fiber, of fair quality,

very free from anthracnose. Point of pod fairly straight and of medium size. Green

shell pod with black lines along dorsal and ventral sutures, otherwise never colored or

appreciably splashed, somewhat depressed on outside between seeds, often with miss-

ing seeds, sometimes imperfect at tip, about 8 inches long, and usually containing 8 or

9 seeds somewhat separated in pod. Dry pods easy to thrash. Dry seeds small, pro-

portionally medium in length, oval through cross section, rounded or slightly truncate

at ends, almost straight at ej^e, solid white.

Comparison.—New and valuable but as yet little known or cultivated. Possibly

too late in season for always ripening full crops at the extreme North, but excellent as a

late variety for other vsections, especially the South, its white seed particularly com-

mending it as a late sort where colored seed is objectionable. Being earlier and

more productive the variety is generally more satisfactory for snaps than White Sickle
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Pole, but seeds are somewhat too small to make a good green shell variety. Most like

White Sickle, differing principally in being earlier, more productive, more stringy,

and flatter podded.

Synonyms.—Livingston's Royal Corn, Schwill's Royal Corn.

History.—Introduced in 1898 by Livingston Seed Company, as Livingston's Royal

Corn.

Ilhistrations.—Dry seeds are illustrated on Plate IV, 8, and green shell ptids on

Plate XX, 3.

SCOTIA POLE.

Listed by 3 seedsmen. Seeds tested: Harris, 1902, 1904, 1905; Schwill, 1905.

Description.—Vine of large growth, of good climliing habit, much branched, thick

stemmed, generally dark purplish tinged in places on stems, late-intermediate in sea-

son, very long in bearing, very heavily productive. Leaf small-medium, very smooth,

dark green, often somewhat purplish tinged. Flowers pink. Snap pods uniform in

size, very long, very straight, round, exceedingly large in diameter, deeply crease-

backed, dark green, sometimes purplish tinged, of exceedingly smooth and glossy sur-

face, fairly brittle, of very hard flesh, stringy, of moderate fiber, of good quality, very

free from anthracnose. Point of pod very short and curved. Green shell pods gener-

ally tinged with purple, sparingly splashed with pin-plish red, very full on outside

between seeds, about 7J inches long, and usually containing 8 to 10 seeds very crowded

in pod. Dry pods fairly easy to thrash. Dry seeds small-medium in size, proportion-

ally short, oval through cross section, well rounded at ends, straight at eye, veiy light

mottled putty in color and also colored throughout with long circular strips of l)lackish

olive green and always with minute yellow ocher area around eye.

Comparison.—Little known and cultivated. With Black Kentucky Wonder it pos-

sesses the distinction of being one of the best two late pole varieties as snaps for home

or market. Black Kentucky "\\'onder being somewhat preferalile for home use on

account of its better quality. Both varieties are unsurpassed by any of their class in

remarkable combination of productiveness, hardiness, and exceedingly thick, immense,

handsome pods. Available for snaps longer than any other variety and ripens early

enough to mature good crops at the North. A most reliable and showy sort for exhibi-

tion purposes. Color of pod, vine, and leaf same as Tennessee Wonder but quite differ-

ent from that variety in other respects. Easily identified by its small leaves, purplish

color, and thick, straight pods. More like Powell's Prolific than any other variety.

Pods similar to White Creaseback, differing princiijally in purplish color and larger

size.

History.—Introduced in 1892 by Jos. Harris Company, who state that the seed came
from a customer in eastern New York.

Ilhistratioiis.—Cross section of snap i:)od is shown on Plate V, 15, and snap pods on

Plate XVII, 2.

SOUTHERN PROLIFIC POLE.

Listed by 38 seedsmen. Seeds tested: Burpee, 1901; Feriy, 1900, 190G; Fish, 1903,

1904; Johnson & Stokes, 1906; McClure, 1903; Rogers, 1906; Thorburn, 1901, 1902,

1905. 1906; Wood, 1897.

Description of lonq, fiat-podded type.—Vine of very large growth, of good climbing

habit, much branched, very thick stemmed, often purplish tinged at ends, late, long

in bearing, very lieavily productive. Leaves small, dark green. Flowers white.

Snap pods uniform in size, long, flat, becoming oval at green shell stage, of rather dull

grayish green color, of smooth surface, very tough, very stringy, of much fiber, of poor

quality, very free from anthracnose. Point of pod medium in size and slightly curved.

Green shell pods often purplish tinged, sometimes almost solid purple, moderately
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(.li-j)n'sxiil lu'lwccii sfods, about (i inches lonfj, and usually conlaining S to ill seeds

somewhat dose in pod. Dry pods easy to thrash. Dry seeds sinall-mediuni, long,

roundi.>ih or oval through cross section, rounded or truncate at ends, straight at eye,

varying in colitr from .solid dark fawn in some beans to light fawn in others.

Desniption of xhort Jioihij-poiUlnl lypr.—Sec comparison below.

Covipniison of loiiij and short-poddid tijpes.^Xhont ISSO this liean was one of t]\e

best known and most generally cultivated of the pole varit-ties, l)Ut to-day is only

little planted, and the variety, once brittle and fleshy-ixxlded and excelh'iit for snaps,

has degenerated into a mixture of tough-i)odd<'d beans, generally containing more

lilu'raud less suited for snaps tiian any other i)ole variety; at least, ."^o far as our experi-

ments have been carried, no .samples have shown any considerable innnl)er of the ohl

fleshy piKlsof twenty years ago. Most of pre.>*ent day stocks si-em to consist largely

of the long llat-pothled type described above or of iK)ds about the shape of Navy Pea

but al)ou( twice as large, and more resembling Virginia <\)rnfield than any other pole

variety. Some present day stocks also contain a shorter and less llat-podded type,

somewhat resembling the old brittle-poddeil type. l)Ut decidt'dly too tough and

stringy for u.se as snaps, sonu-what oval through crosi* section, and inclined to Ije

very reddish tinged at green shell stage. Besidi-s above differences in pod, present

day stocks vary considerably also in the color of seeds.

Synonym of }on<j Jlal-pod'lnl ^(//« .—Willing's Pride Pole.

History.—Listed in lS7:i by I). Landreth Seed ("onipaiiy, allhougli probalijy <ulli-

vate<l in the South before that time.

Illustrations.—Light coloretl seeds are illustrated on Plate II. 2; cross section of the

old, true, fleshy-poilded type on Plate V, 1; cro.ss .section (.f present long, flat-podded

type on Plate V, 2; green shell pods of the long, flat-potlded type, the jjresent short,

tough-poddcHl type, and the old, short, fleshy-podded type on Plate XVI, 1, 2, and

1, respectively.

SPECKLED CLT SHORT POLE.

Li.sted by 101 seedsmen. Seeds tested: Ferry. 1898, 1900; Fish, 1903, HlOt; Mc-

("lure, 1903; Thorburn. 1897, 1902.

Description.—\\m^ of moderate to large growth, of good climbing habit, moderately

branching, somewhat thick stemmed, wholly green, intermediate-late in season,

long in bearing, heavily productive. Leaf small-medium in size, medium gi-een in

color. Flowers w-liite. Snap pods very uniform in size, very short, very straight,

decidedly bulged out in places, flat, becoming oval at green shell stage, medium

green in color, of smooth surface, .somewhat tough, very stringy, of moderate fiber,

medium to poor in quality, fairly free from anthracnose. Point of pod short and very

straight. Green shell pods reddish tinged, much depressed on outside between

beans, about 4 im-hes long, and usually containing 7 seeds very crowded in pod. Dry

pods very easy to thrash. Dry seeds small, very short, sometimes Avider than long,

oval through cross section, decidedly truncate and generally more obliquely than

squarely so, invariably straight at eye, irregular and variable in shape, dingy gray in

color, dotted or completely covered with purplish red around eye, at back, and one end.

Comparison.—One of the most largely cultivated Kidney pole beans. Probably

more largely used for planting among corn than any other variety and apparently-

useful only for this purpose. Pods and seeds much too small and unattractive as

gi-een shell beans for sale in market or for general use. Variety does not closely

resemble any other pole bean, but in shape and color of pods it is perhaps as much

like Lazy Wife as any, although much smaller. Pods also similar to those of Navy

Bush, differing principally in color, size, and with seeds more crowded in pod.
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Synonyms.—Corn Hill Pole, Cornfield Pole, Cut Short Pole.

History.—Type apparently first known in this country as Corn Bean, later as Corn

Hill, and within the last ten or twenty years as Speekled Cut Short. The name
Corn Hill has been in use at least since 1835.

Illustrations.—Dry seeds are illustrated on Plate I, 1; green shell pods on Plate

XVII, 1 and 4; cross section of snap pod is similar to Navy Pea (PI. V, 3), differing

principally in larger size.

TENNESSEE WONDER POLE.

Listed by 1 seedsman. Seeds tested: Landreth, 1905.

Description.—Vine of small-medium growth, of good climbing habit, few to mod-

erately branched, slender stemmed, open in habit, piu-plish tinged in places on stems,

intermediate-early in season, of moderate bearing period, lightly productive. Leaf

large-medium in size, medium green in color, often purplish tinged. Flowers pink.

Snap pods variable in size, very long, very curved, decidedly scimiter shaped, much
curved at extreme blossom end, almost double barreled through cross section, deei)ly

creasebacked, medium green, of coarse and undulating surface, very brittle, of inap-

preciable string, without fiber, of good quality. Fairly free from anthracnose. Point

of pod long and curved. Green shell pods generally tinged with purple and splashed

with purplish red, much depressed on outside between seeds, of much wrinkled sur-

face, about 9^ inches long, and usually containing 8 or 9 seeds fairly separated in pod.

Dry pods easy to thrash. Dry seeds large, extremely slender, flattish oval through

cross section, invariably well rounded at ends, straight or slightly incurved at eye,

very irregular in shape, generally more or less flattened, depressed, or bulged out in

places, slate gray in color marked throughout with long curved stripes of black olive

green, also minute area of same color around eye.

Comparison.—Little known and cultivated. The largest, straightest, and most

handsome-podded of all cultivated beans, but compared to Kentucky Wonder its

pods are too late and decidedly too few in numl)er for practical usefulness, and the

variety is really useful only as an exhibition or show bean. Pods, leaves, and stems

same color as Scotia, but quite different in other respects. Most like Kentucky Won-
der, differing principally in purplish tinged pods, leaves, and stems, and larger,

straighter, later, and more double-barreled pods.

Synonym.—Holmes's Improved Sickle Pole.

History.—Introduced in 1901 by D. Landreth Seed Company.

Illustrations.—Dry seeds are illustrated on Plate III, 13; green shell pods and

cross sections of same are similar to Kentucky Wonder (PI. XV, 2, and PI. V, 25,

respectively).

VIRGINI.V CORNFIELD POLE.

Listed by (me seedsman. Seeds tested: Wood, 1905, UJOfi.

Description.—Vine of very large growth, of good climV)ing hal)it, much branched,

very thick stemmed, wholly green, very late, very long in bearing, very heavily pro-

ductive. Leaf medium in size, dark green in color. Flowers white. Snap pods uni-

form in size, long, much curved, very flat, medium green in color, of somewhat coarse

surface, very tough, very stringy, of miich fiber, of poor'quality, very free from anthrac-

nose. Point of pod medium in size and moderately curved. Green shell pods

generally solid green, sometimes sparingly splashed wih faint purple, moderately

depressed on outside between seeds, about 6| inches long, and usually containing 8 or

9 seeds somewhat separated in pod. Dry pods easy to thrash. Dry seeds of medium

size, proportionally short, oval through cross section, truncate or rounded at ends,

straight at eye, solid white.

Comparison.—Little known, little cultivated, and of very limited usefulness.

Decidedly too late for planting at the North, much too tough and stringy for good
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snaps, anil (<«) sinall-sccilcd and sliMidcr-poddt'd l<' 1"' ri'coiiiiiifiidod as a jjood sm-cn

shell hran. lis valiu-. if any. seems to lie for planting among corn for dry Ix-ans in the

South, for wliieh purpose it is hetter than the present type of Southern Prolific or Mis-

souri Wonder, as its seeds an- i)ure white in color. Next to Powell's Prolific it is the

latest in season and makes the largest growl li of any variety listed hy American seeds-

nuMi. Mori' like the long Ihit-podded type of Southern I'rolilic tlian any otlier variety.

Siuiilar in general character and usefulness to Missouri WOnihr and Royal Corn.

//is/ori/.— Introduced in 1905 by T. W. Wood & Sons.

Ilhislratwns.—Dry seeds resemble Royal Corn (PI. IV, S), differing principally in

larger size; green shell pods re.><emhle the long flat-podded type of Southern Prolific

(PI. XVI, 1), differing principally in being wider and Hatter.

WHITE CKEASEBACK POLE.

Listed by 82 seedsmen. Seeds tested: Armshy, IDOti; Hurpee, 1897, 1901, 1905;

Ferry, 1900. 1902: Fish. 1905; Lompoc. UHXi; May, 1905. 1900; Morse, 190(): Rice,

1905, 190(3; Rogers, 1904; Roul/.ahn. 1905; Steckler, 1905.

Description of early or true type.—Vine small in growth, at first often bushlike in

habit but climbing well wlien on<-e started, few l)ranched, slender stemmed, green

throughout, very early, short in bearing period, moderately to lightly productive.

Leaf of medium size, of medium green color. Snap pods very uniform in size, long-

medium, fairly straight, of exceedingly sniooth surface, round, often doul>le barreled

or greater in diameter from side to side than from suture to suture, generally deeply

creasebacked but sometimes flat at back and front at green shell stage, medium green

in color, exiremely 1)rittle, stringy, of small fiber, of very good quality, ipiite free from

anthracnose. Point of pod short and curved. Green shell pods generally solid green,

sometimes sparingly splashed with faint purple, full on outside Ix'tween seeds, about

5 inches long, and usually containing 7 seeds crowded in pod. Dry pods easy to

thrash. Dry seeds small, of medium length, roundish through cross section, generally

more or less truncate at ends, straight at eye, solid white.

Description of late type.—Same as above except vine very large in growth, much

branched, thick stemmed, very late, long in bearing, heavily productive, and pods

long.

Comparison of early and late types.—One of the five most generally cultivated Kidney

pole beans and largely i)lanti'd in all parts of the comilry, especially the South. Pres-

ent day stocks are much mixed and confused and usually consist either of an early

or late type, or a mixture of both. The early type, which is the original true variety,

is the earliest of the pole sorts .to produce snap pods, and ranks equally with Kentucky

Wonder and Burger's Stringloss as the best extremely early snap bean for home or

market. It should be similar in growth of vine and a few days earlier in season than

Kentucky Wonder. Its pods should be a little smaller and of about the same shape as

Powell's Prolific, and similar also to those of Scotia Pole and Byer's Bush. The' pods

of the late type are usually similar to the true strain, and generally differ only in

slightly larger size. In some very degenerated stocks, however, the pods are very flat,

but whatever the shape of pods, the season is always very late and the vines very large

and coarse, so much so that in mixtures of the two types the frail slender plants of the

early type are generally crowded out and rendered useless. The late type is similar in

season, vine, and pod to Powell's Prolific, differing principally in the wholly green

color of its pods and vines, its pure white seed, and not quite so late season. Gardeners

who seek earliness will find the late type to be a great disappointment and perhaps a

great loss. For these reasons seedsmen should see that they not only have the right

type but that their stocks are free from late plants,
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Sijnonyms of early or true type.—Best of All Pole, Blue Lake Creaseback Pole, Fat

Horse Pole, July Pole, Missouri White Cornfield Pole, Point ^Market Prolific Pole,

Southern Creaseback Pole, Tall July Runner Pole, White Cornfield Pole.

Synonyms of late type.—None.

History.—Apparently first listed in this country in 1881 by the former Richard

Frotcher Seed Company, the predecessors of J. Steckler Seed Company. It is said

to have been grown in the South many years before this time, Init never brought

prominently before the public until 1881.

Illustrations.—Dry seeds are illustrated on Plate IV, 7; snap pods on Plate XIX,

1; cross sections of snap pods are similar to Scotia (PL V, 15), differing principally in

smaller size.

WHITE SICKLE POLE.

Listed by 8 seedsmen. Seeds tested: Ferry, 1900. 1904, 1905.

Description.—Vine of very large growth, of fair climbing habit, much branched,

thick stemmed, wholly gi-een, very late, long in bearing, moderately to heavily pro-

ductive. Leaf of medium size, of medium green color. Flowers white. Snap pods

somewhat variable in size, extremely long, very slender, very curved, especially

at tip end, often much twisted, generally round, sometimes almost double barreled

through cross section, deeply creasebacked both at dorsal and ventral sutures, of rough

and undulating surface, medium green, very brittle, very stringy, of moderate fiber,

of good quality. Point of pod long and moderately curved. Green shell pods never

colored or splashed, much depressed on outside between seeds, of very wrinkled

and uneven surface, about 9| inches long, and usually containing 8 or 9 seeds somewhat

separated in pod. Dry pods easy to thrash. Dry seeds large, very slender, round-

ish or roundish oval through cross section, well rounded or decidedly tapering at ends,

straight and slightly incurved at eye, exceedingly irregular in shape, generally bent

or bulged out considerably on one side, solid white except minute area of yellow

around eye.

Comparison.—One of the little known and lesser cultivated varieties. Decidedly

too late for general cultivation at the North but a good late variety for snaps at the

South. It is questionable, however, whether it is as desirable even in that section

as Scotia, Black Kentucky Wonder, or Royal Corn. As the last-named variety is

white-seeded it would seem to fill every requirement of White Sickle, with the addi-

tional advantage of being earlier and more productive. After Royal Corn the variety

most resembles Kentucky Wonder, differing principally in much larger and later

vine and longer, slenderer, more deeply creasebacked, more solid green pods; also

similar to Tennessee Wonder.

Confusing names.—Holmes's Improved Sickle, American Sickle, both very differ-

ent varieties from White Sickle.

B^isfori/.—Introduced in 1882 by the former Richard Frotscher Seed Company, the

predecessors of J. Steckler Seed Company. It is said to have been grown at the

South for many years before that time but never brought prominently before the pub-

lic until 1882.

Illustrations.—Dry seeds are illustrated on Plate IV, 23; green shell pods and cross

sections of same resemble Kentucky Wonder Pole (PI. XV, 2, and PI. V, 25,

respectively).

white's prolific pole.

Listed by 1 seedsman. Seeds tested: Godden, 1905.

Description.—Vine of large-medium growth, of good climbing habit, moderately

branched, thick stemmed, wholly green, intermediate in season, of moderate to long

bearing period, heavily productive. Leaf large-medium in size, medium green in

color. Flowers white. Snap pods uniform in size, very long, decidedly scimiter
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rurvtMl. flat, docply crcascljacki-d, iiKMlium <rro«'n in color, of coarse surface, brit-

tle, .><trin!,'y. of small lii)er, of good <iuality, fairly free from anthracnoso. Point

of pod long and curved. Green shell pods generally sparingly splashed with faint

purple, .somewhat dei)res.sed on outside between seeds, about 7 inches long, and

usually containing 7 or S .seeds fairly close in pod. Dry pods easy to thrash. Dry
set'ds large, long, (lattish oval through cross section, rounded or truncate at ends, gen-

erally straight at eye, somewhat irregular in shape, often bent or bulged out on one

side. i)ully colored with golden bronze green stripes and also minute area of yellow

ocher amund eye.

Coinpanson.—Little known and cultivated. Excellent as snaps and green shell

beans for home or market. The best variety for late snaps in places where Black

Kentucky ^Vonder and extremely late varieties do not mature full crops. Ranks

almost eciually with Lazy Wife and .\rlington Red Cranberry as a general-purpose

snap and green shell bean. After Hhick Kentucky Wonder tiie pods most resemble

Burger's Stringless, Kentucky Wonder, and Tennessee Wonder. Very similar to the

English variety known as Sutttm's Epicure.

Synonyms.—Noxall Pole. Rhode L-:land Butter Pole.

Jlistury.—Of uncertain origin and name. .Some writers mention a variety of this

name as early as 1850; others give it a later origin, claiming the type first originated

with Fulton 8. White, of Birmingham. Ala., or else in the West; while still others

claim it to be renamed from Rhode Island Butter Pole. Name has been in u.se among

American seedsmen at least since 1878.

Illustrations.—Dry seeds are illustrated on Plate II, 20, and snap pods on Plate

XVIII. 2; cross sections of snap pods resemble in shape Kentucky Wonder Wax
Pole (PL V, 26).

WORCESTER MAMMOTH POLE.

Li ted by V .eedsmen. Seeds tested: Rawson, 1897, 1901, 1904; Ross, 1904-1906.

Description.—Vine of large growth, of poor climbing habit when young but climbing

well when once started, very thick stemmed, moderately branched, green through-

out, intermediate-late in season, long in bearing, moderately productive. Leaf very

large, very dark green. Flowers pink. Snap pods varying in size, long, fairly

straight, extremely large through cross section, flat, becoming almost round at green

shell stage, of coarse surface, brittle, stringless. of inappreciable fiber, of good quality,

fairly free from anthracnose. Point of pod very long, slender, and inclined to curl

and twist. Green shell pods abundantly but not distinctly splashed with red, much

depressed on outside between seeds, about 7 inches long, and usually containing 5 to

7 seeds very crowded in pod. Dry pods somewhat hard to thrash. Dry .seeds very

large, very much thickened, roundish oval through cross section, truncate or rounded

at ends, rounded or full at eye, pale buff in color, freely splashed with purplish red.

Comparison.—One of the lesser grown varieties of the country. Succeeds best and

is more largely planted in New England than in any other section. Although the

largest seeded, thickest podded, and the most showy of the Horticultural class, it has

always been an uncertain cropper in our trials and not so reliable as Ix)ndon Horticul-

t\iral, or Childs's Horticultural, but where it grows to full perfection it is probably the

best of the Horticultural varieties. Rarely as productive as Lazy Wife, Red Cran-

berry, Scotia, or Black Kentucky Wonder. More like Golden Carmine-Podded

Horticultural than any other variety. Great differences exist in stocks, some of the

poorer strains being almost as small podded and small seeded as London Horticul-

tural or only one-half the size of the true type described above.

5.(/'ion2//»s'—Hampton Pole, King Horticultural Pole, Mammoth Horticultural Pole,

Mugwump Pole, Shakers Pole.
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History.—Introduced in 1895 by W. W. Rawson & Co., who -write the variety origi-

nated with a market gardener near Worcester, Mass.

Illustrations.—Dry seeds are illustrated on Plate I, 9, and green shell pods on

Plate XIX, 3.

POLE WAX-PODDED.

This comparatively small and unimportant class consists of varie-

ties more useful for their snap pods than for their dry seed. The

ran^e in color, shape, and size of pods is not very wide, but the class

contains many of the most handsome pods of any of the Kidney

varieties.

ANDALUSIA WAX POLE.

Listed by 20 seedsmen. Seeds tested: Buckbee, 1900; Johnson & Stokes, 1902,

1904, 1905; Thorburn, 1897.

Description.—Vine of large growth, of poor climbing habit when young but doing

well when once started, much branched, thick stemmed, somewhat yellowish green

at stems, late, heavily productive, long in bearing. Leaf medium in size, medium

green in color. Flowers white. Snap pods very uniform in size, of medium length,

very curved, flat when young but becoming round at green shell stage, solid rich yel-

low, very smooth, brittle, stringless, without fiber, of good quality, fairly free from

anthracnose. Point of pod short and fairly straight. Green shell pods never colored

nor splashed, full on outside between seeds, about 5 inches long and usually containing

6 or 7 seeds very crowded in pod. Dry pods somewhat hard to thrash. Dry seeds of

medium size, almost as broad as long, roundish oval through cross section, generally

well rounded at ends, decidedly larger at one end than at other, much rounded or full

at eye, solid white.

Comparison.—Little known and planted. Next to Indian Chief and Mont d'Or the

best late wax bean for home or market, and being white seeded it is in some cases

preferable even to these varieties. Pods very similar to Indian Chief, differing prin-

cipally in being earlier, shorter, rounder, more curved, deeper yellow, and never

colored or splashed.

Synonyms.—Golden Andalusia Wax Pole, Golden Lazy Wife Wax Pole.

History.—Introduced in 1890 by Johnson & Stokes, and said to have originated with

a bean grower in Andalusia, Pa.

Illvstrations.—Dry seeds are hardly distinguishable from Lazy Wife Pole (PI. IV,

16); cross sections of snap pods are similar to Currie's Rustproof Wax Bush (PI. V, 10),

and green shell pods similar in shape to Red Cranberry Pole (PI. XVIII, 3), differing

principally in being exceedingly curved, thicker in cross section, and of longer

pod point.

GOLDEN CARMINE-PODDED HORTICULTURAL WAX POLE.

Listed by 51 seedsmen. Seeds tested: Rogers, 1903-1906.

Description.—Vine of moderate growth, of good climbing habit.- moderately branched,

somewhat thick stemmed, green in color except generally inclined to yellowish green

at stems, early, of moderate bearing period, heavily to moderately productive. Leaf

large-medium in size, medium green in color. Flowers light pink. Snap pods some-

what varying in size, very long, generally straight, sometimes zigzag from side to side,

sometimes much l)ent, always very flat, light yellow or yellowish green, of smooth

surface, sometimes splashed with red, very brittle, stringless, without fiber, of good

quality, free from anthracnose. Point of pod extremely long, very slender, generally

twisted and curled. Green shell pods largely light yellow, distinctly and irregularly
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splashed witli bright red, sometimes a large part of pod without splashing, much

sunken on outside between seeds, about 7\ inches long, and usually containing (» or 7

seeds fairly separated in pod. Dry pods fairly easy to thrash. Dry seeds large, a

little longt'r tluin wide, rounded oval through cross section, generally well rounded at

ends, rounded or full at eye, pale buff in color, generally splashed wiili purplish red,

but sometimes with dark purple.

Comparison.—New and as yet not generally cultivated l)ul rapidly gaining in popu-

larity. The best and most handsome all-round i)ole sort for snaps, green shell, and

dry shell beans for home or market. Wlicu well grown the pods are the most bril-

liantly s])lashed of all i)ole varieties, l)Ut they have the untlesirable featin-e of being

much undersized, bent, and twisted when not well grown and of being hardly ct)lored

at all when the weather is cloudy or the season very wet. Pods quite different from

other pole varieties, but perhaps as much like Worcester Mammoth as any, "differing

principally in more open habit, greater earliness, and larger pods of different color.

Synonyiii.—Gold and Carmine P(jle.

Uistoiy.—Introduced by seedsmen in l!)Ol and originated by Rogers Brothers, of

Chaumont, N. Y.

Illustrations.—Dry seeds are shown on Plate I, 11; cross sections of snap pods are

similar to Golden Cluster Wax Pole (PI. V, 27), and snap pods similar in shapt^ to Ken-

tucky Wonder Wax Pole (PI. XVI, 3), differing principally in considerably wider

pods and much longer pod point; green shell pods are splashed as brilliantly as those

of Extra Early Horticultural Pole (PI. XV. 1).

GOLDEN CH.\MPION W.VX POLK.

Listed by 9 seedsmen. Seeds tested: Ferry, 1902; Henderscm, 1897, 1905.

Description.—Vine of small growth, of poor climbing habit, moderately branched,

slender stemmed for a pole bean, very yellowish at stems, very early, lightly to mod-

erately productive, of short l)earing period. Leaf very light yellow, medium in size.

Flowers pink. Snap pods uniform in size, long, very much curv^ed, round, very

whitish yellow, of somewhat smooth surface, somewhat tough, stringy, of moderate

fiber, of fair quality, fairly free from anthracnose. Point of pod very long, very

curved. Green shell pods never colored or splashed, full on outside between seeds,

about 6| inches long, and usually containing 7 seeds very crowded in pod. Dry pods

easy to thrash. Dry seeds large-medium, slender, flattish oval through cross section,

rounded or truncate at ends, generally decidedly incurved at eye, mostly solid black-

ish blue in color, tinged sometimes with maroon or brown shades.

Comparison.—Formerly quite popular Imt now little planted. Decidedly lacking

in productiveness, hardiness, and sure cropping qualities and apparently of no special

value except possibly for earliness, though even in this respect Kentucky Wonder

Wax is almost equal to it, besides immensely more productive, hardier, and a surer

cropper. Being somewhat tough and stringy, it can not be recommended as a first-

class snap bean for home use. Most like Andalusia Wax, differing principally in

smaller, earlier vine, and longer, rounder, better tilled, more whitish yellow pods,

which are almost identical with those of Bismarck Black Wax Bush.

History.—Introduced in 1890 by Peter Henderson & Co., and described by them as

of European origin.

Illustrations.—Dry seeds are illustrated on Plate II, 28; snap pods on Plate XVI,

5; cross section of snap pod resembles in shape that of the round-podded type of

Refugee (PI. V. 12).

GOLDEN CLUSTER WAX POLE.

Listed by 109 seedsmen. Seeds tested: Burpee, 1901; Ferry, 1902, 1903; Fish, 1903,

1904, 1906; McClure, 1903; Rice, 1905, 1906;' Thorburn, 1903. 1905.
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Description.—Vine of large growth, of good climbing habit, moderately branched,

thick stemmed, yellowish green at stems, early-intermediate in season, productive,

of long to moderate bearing period. Leaf large, light green. Flowers white. Snap

pods somewhat varying in size, very long, fairly straight, very flat, of very smooth sur-

face, clear solid whitish yellow, very brittle, stringy, of inappreciable fiber, of good

quality, fairly free from anthracnose. Point of pod long and slightly curved. Green

shell pods never colored or splashed except for black lines along dorsal and ventral

sutures, much depressed on outside between seeds, about 7^ inches long, and usually

containing 8 seeds fairly separated in pod . Dry pods easy to thrash. Dry seeds large-

medium, proportionally short, flattish through cross section, truncate or rounded at

ends, generally straight at eye, generally regular in shape, sometimes bent or bulging

out in places, solid white.

Comparison.—A well-known standard wax variety. More extensively grown than

any of the wax pole sorts but not nearly so largely cultivated as the standard green-

podded pole varieties. When stocks are pure, it is, next to Golden Carmine-Podded

Horticultural, the best of the wax pole sorts as snaps and green shell beans for home

or market use. Most stocks of present day are, however, badly mixed and deteriorated,

and for this reason it is not safe to recommend the variety unless the quality of the

stock is known. The impure stocks produce many half-greenish, unattractive, under-

sized pods, some being almost round in shape, while the pure type makes a fine exhibi-

tion or show variety, its immense, beautiful, yellow pods attracting even more atten-

tion than those of Kentucky Wonder Wax, Sunshine Wax, or Landreth's Pole. More

like Sunshine Wax than any other pole variety, the pods being hardly distinguishable

from that sort except for their greater length, width, thickness, and solid yellow color

which is almost without any reddish tinge whatever. Similar also to Kentucky

Wonder Wax and Landreth's Pole.

Synonym.—Early Golden Cluster Wax Pole.

History.—Introduced in 1886 by Henry A. Dreer as Dreer's Early Golden Cluster

Wax Pole and described as coming from stock of John Kramer, of Doylestown, Pa.,

who is said to have obtained the seed from Germany.

IUustralions.—Dry seeds are illustrated on Plate IV, 18; cross section of snap pod

on Plate V, 27; snap pods are similar to Kentucky Wonder Wax Pole (PL XVI, 3),

differing principally in flatter shape.

INDIAN CHIEF WAX POLE.

Listed by 26 seedsmen. Seeds tested: Farquhar, 1905; Fish, 1905.

Description.—Vine of large growth, of poor climbing habit when young, but doing

well when once started, much branched, thick stemmed, generally more or less red-

diA tinged at stems, late, heavily productive, of long bearing period. Leaf of medium

size, of medium green color. Flowers pink. Snap pods very uniform in size, medium

in length, much curved, flat, becoming round at green shell stage, of a rich, solid yellow

color, of very smooth surface, brittle, stringlcss, without fiber, of good quality, fairly

free from anthracnose. Point of pod short and fairly straight. Green shell pods some-

what reddish tinged, generally faintly purplish splashed when very old, full on outside

between beans, about 5J incht'S long, and usually containing 7 or 8 seeds very crowded

in pod. Dry pods fairly easy to thrash. Dry seeds of medium size, somewhat longer

than wide, roundish oval through cross section, rounded or truncate at ends, rounded

or full at eye, solid deep bluish black in color.

Comparison.—A well-known wax sort but not much planted at present time. Next

to Mont d'Or Wax it is the best late wax pole variety and excellent as snaps for either

home or market. Probably too late in season to be generally popular and evidently

largely succeeded by the earlier, larger, more handsome pods of Golden (luster Wax,
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Kentucky Wonder Wax, and Golden Cannint'-Podded HDrticuItural. In our trials

it has ])r()ved to be of a different type from the samples tested of lUack Wax Pole,

altliougli i1r' two arc classed hy most seedsmen as idcnli<al. Mure like Andalusia Wax
tliaii any other, differing principally in being earlier, larger, more handsome, and

more productive.

Sijnnni/tiis.—.\lgerian Wax Pole, Black Algerian Wax PdIc. Uhuk \\'ax Pole, Ger-

man Black Wax P(.le, Tall German Black Wax Pole.

IJislory.—Introduced into Unitetl States about 1852. Apparently the first culti-

vated wax-podded variety, either pole or bush.

lUiislralioius.—Dry seeds are illustrated on Plate II, 14; cro.ss .sections of snap pods

are similar to Currie's Rustproof Wax (PI. V, 10), and snap pods to Bismarck Black

Wax Bush (PI. VII, 1), differing principally in much flatter shape and larger size.

KENTUCKY WONDEU \V.\X I'Ol.E.

lasted })y 10 .seedsmen. Seeds tested: Gregory, 1901 ; John.son i*^ Mu.'vser. litOo; Man-

gelsdorf, 190-1-1906.

Description.—Vine of small medium growth, of gt>od climbing habit, few branched,

very open in growth, somewhat slender stemmed for a pole bean, more or le.s.s yellowish

and slightly tinged with pink at stems when old, very early, of .short l>earing period.

Leaf large-medium in size, medium green in color. Flowers white. Snap pods uni-

form in size, very long, fairly straight, generally turned back at stem end, flat, solid

whitish yellow, of very smooth surface, very 1»ritlle, stringy, of very small (il)er, of

good quality, much sul)ject to anthracno.xe. Point of pod medium in length and sliglitly

curved. Green shell pods generally tinged with pink, especially at stem end and often

obscurely splashed with same color, niucli depressed on outside between seed, about

8 inches long, and usually containing S .feeds fairly se])arated in pod. Dry pods easy

to thrash. Dry seeds of medium size, of medium length, ilatlisli oval through cro.ss

section, rounded or truncate at ends, straiglit or sliglitly incurved at eye, somewhat

irregular in shape, commonly bulged out or bent on one side, maroon to chocolate

brown.

CoDipari.son.—One of tlie les.ser grown varieties, but rapidly gaining in popularity,

especially at the South. Decidedly the best strictly extra early wax pole variety

for home or market use. A few days later than Kentucky Wonder Pole and consid-

erably earlier than Golden Garmine-Podded Horticultural Pole, but for a general crop

bean tlie i)ure stocks of Goldi^n Cluster Wax, Sunshine Wax, or even Golden Carmine-

Podded Horticultural are more productive and longer in bearing; besides, this variety

ha;^ proved in our trials to be especially subject to anthracno.se, while the others men-

tioned were comparatively free from the disease. Most like Golden Cluster Wax,

differing principally in narrower pods, smaller vines, and earlier season. Pods much
larger and flatter through cross section than Kentucky Wonder, but fully as pinkish

tingi'd at the green shell stage.

Synonyms.—Ohio Wax Pole, Prosperity Wax Pole, Salzer's Pro.sperity Wax Pole,

Schwill's Wonderful Wax Pole.

History.—Introduced in 1901 by Johnson & Musser.

lUiistrations.—Dry seeds are illustrated on Plate III, 21; cross section of snap

pods on Plate V, 26, and snap pods on Plate XVI, 3.

landreth's wax pole.

Listed by 1 seedsman. Seeds tested: Landreth, 1905.

Description.—Vine of large growth, of good climbing habit, moderately l^ranched,

open in halnt, thick stemmed, yellowish green at stems, sometimes pinkish tinged

at stems when old, early, fairly productive, of moderate bearing period. Leaf large,
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light green. Flowers white. Snap pods somewhat varial>le in size, very long, gener-

ally much curved inward, always more or less zigzag from side to side, often mark-

edly so, extremely large, flat-oval through cross section, becoming round at green shell

stage, of a clear, solid whitish yellow color, of very smooth surface, very brittle, stringy,

of small fiber, of good quality, fairly free from anthracnose. Point of pod hmg, slightly

curved. Green shell pods never colored or splashed, very much sunken on outside

between seeds, about 6| inches long, and usually containing 7 or 8 seeds, much sepa-

rated in pod. Dry pods easy to thrash. Dry seeds large-medium in size, medium in

length, flatfish oval through cross section, generally well rounded at ends, straight or

slightly incurved at eye, irregular in shape, curved on one side and bulged out on

other, maize yellow in color, marked with long circular splashes of dark hazel.

Comparison.—Little known and planted. Interesting because of exceedingly

thick, zigzag-shaped pods, with deep depressions between seeds, but of no real jjrac-

tical value, Kentucky Wonder Wax being decidedly earlier and more handsome, and

pure stocks of Golden Cluster Wax far more productive, while Golden Carmine-Podded

Horticultural is a better variety in every respect. Most like Kentucky Wonder Wax
in both pod and plant.

History.—Introduced in 1905 by D. Landreth Seed Company.

Illustrations.—Dry seeds are illustrated on Plate III, 1 1 ; snap pods and cross section

of same are similar to Kentucky Wonder Wax (PI. XVI, 3, and PI. V, 26, respectively,)

differing principally in exceedingly zigzag shape.

MONT d'oR wax pole.

Listed by 11 seedsmen. Seeds tested: Thorburn, 1901, 1902, 1905.

Description.—Vine of large growth, of poor climbing hal)it when young, but doing

well when once started, much branched, thick stemmed, generally more or less red-

dish tinged at stems, intermediate-late in season, heavily productive, long in bearing.

Leaf of medium size, of medium green color. Flowers pink. Snap pods very uniform

in size, medium in length, straight, flat, becoming roundish oval at green shell stage,

solid yellow in color, of very smooth surface, brittle, stringless, without fiber, of good

quality, fairly free from anthracnose. Point of pod long and slightly curved. Green

shell pods generally faintly purplish, splashed and tinged in places when old, moder-

ately depressed on outside between seeds, about 5^ inches long, and usually containing

8 seeds crowded in pod. Dry seeds medium in size, proportionally short, oval through

cross section, rounded or truncate at ends, rounded or straight at eye, madder brown

to pansy violet.

Comparison.—Little known or planted. Prol^ably the best late wax pole variety.

Earlier in season, but not quite so productive nor as vigorous a grower as Indian Chief.

Excellent as snaps for home or market, but not nearly so desiraljle for green or dry shell

beans as Golden Carmine-Podded Horticultural and most green-podded pole varieties.

Most like Indian Chief, differing principally in earlier season, flatter, and straighter

pods, which are very similar to those of Currie's Black Wax Bush.

History.—Listed by seedsmen in this country at least since 1885.

Illustrations.—Dry seeds are illustrated on Plate II, 15; snap pods and cross section

of same are similar to Currie's Rustproof Wax Bush (PI. VIII, 1, and Pl.V, 10, respec-

tively).

SUNSHINE WAX POLE.

Listed by 1 seedsman. Seeds tested: Burpee, 1904, 190G.

Description.—Vine of large growth, of good climbing habit, moderately branched,

thick stemmed, usually yellowish green at stems, occasionally slightly reddish tinged

in places, late, heavily to moderately productive, long in bearing. Leaf large, light
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green. Flowers white. Snap pods somewhat variable in size, very long, fairly straight,

very flat, of a clear, solid whitish yellow color, of very smooth surface, very brittle,

stringy, of small fiber, of good quality, fairly free from anthracnose. Point of pod long,

slightly curved. Green shell pods often slightly reddish tinged, without lilack lines

along sutures, mucli sunken on outside between seeds, uljout 7J inches long, and usu-

ally containing 8 seeds fairly separated in pod. Dry pods easy to thrash. Dry seeds

of medium size, proportionally .short, flattish oval through cross section, truncate or

rounded at ends, straight at eye, solid ])urplish brown.

Contpniison.—Lilllc known and planted. Same general value and usefulness as

Golden Cluster Wax, and more like it than any other; but being smaller podded,

later, and dark instead of white seeded it is not nearly as valual)le as the pure stock

of that variety. Very similar al.«o to Kentucky Wonder Wax. differing principally

in season, larger growth, and wider, flatter pids.

Historij.—Introduced in 1890 by W. Atlee Burpee & Co., who write that the seed

was obtained on Long Islanfl about 1887.

Illustrations.—Dry seeds are illustrated on Plate I, 22; cro.ss section of snap pods

are .same as Golden Cluster Wax (PI .V, 27); snap pods are very similar to Kentucky

Wonder Wax (PI. XVI, .3), differing principally in being wider and flatter.

CATALOGUE OF VARIETY NAMES.

The followmg list includes nearly all the garden beans catalogued

to-day ill America, the only omissions being a few kinds listed by
little-known seedsmen, certain varieties of only local name, and some
field sorts known only to the produce trade. The list embraces both

distinct and subsidiary varieties, the former, as already explained,

being represented by names signifying distinct types and the latter

by names signifymg other so-called varieties, or sorts, which upon
trial have been found to be strains or duplicates of the distinct types,

or, at least, so closely resembling them as to be practically identical.

The variety names of this list indicate in every case whether the

sorts are pole, Lima, wax, or field beans, the word pole being included

on all pole sorts, Lima on Lima sorts, wax on all wax sorts, and field

on all field sorts. After each name is given the number of seedsmen

who listed the variet}^ in 1906. In case a name is so similar to some
other as to leave no doubt that it refers to that name, then the seeds-

men using such a name have been counted with those listing the pre-

ferred name; for instance, all seedsmen listing Extra Early Red Val-

entine, Early Red Valentine, and Cleveland's Red Valentine have been

counted with those listing Red Valentine instead of each being listed

separately. The seedsmen mentioned after these data are those from

whom seed was obtained and upon whose samples the descriptions are

largely based.

Adams's Everbearing Cluster Butter Pole Lima. (Listed by 1 seedsman. Seeds
tested: Steckler, 1905, 190G.) Same as Small White Pole Lima. Apparently first

listed in 1902 by J. Steckler Seed Company.

Admiral Togo. (Listed by 1 seedsman. Seeds tested: Isbell, 1906.) Same as Car-
rie's Black Wax. First named and introduced in 1906 by S. M. Isbell & Co.
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Algerian Wax Pole. (Listed by 1 seedsman.) A name applied by Alfred Bridge-
man to Indian Chief Wax Pole.

Allan's Imperial Wax. (See p. 91.)

American Sickle Pole. (Listed by 1 seedsman. Seeds tested: Philips, 1905.)
Same as Kentucky Wonder Pole and very different from White Sickle Pole of other
seedsmen. First listed in 1891 by J. M. Philips's Sons as Philips's American Sickle
Pole.

Andalusia Wax Pole. (See p. 128.)

Archias's Improved Kentucky Wonder Pole. ( Listed by 1 seedsman.) Same as
Kentucky Wonder Pole.

Arlington Red Cranberry Pole. (See p. 113.)

Aroostook Bush. Lima. (See p. 39.)

Asparagus Pole. (Listed by 9 seedsmen.) A name sometimes applied to Yard
Long Pole.

Banner Leafless Field Bean. (Listed by 1 seedsman. Seeds tested: Isbell, 1905.)
Same as Navy Pea. Apparently first listed in seedsmen's catalogues by the former
firm of Harry N. Hammond Seed Company, but name probably in use among farmers
several years before this date.

Barteldes's Bush Lima. (See p. 40.)

Bayo Field Bean. (Not listed in seed catalogues. Seeds tested: Braslan, 1905,
1906.) This is a very large, late, semirunning field variety, extensively planted in
the Sacramento Valley region of California, but possibly too late in season for grow-
ing in the East. Enormous crops are obtained in California, the yields far sur-
passing those obtained from field varieties grown in New York and Michigan.
Wickson states there are two types, one of which is small-seeded, and known as
Bayo Grande and the other large-seeded and known as Bayo Chico. The seed is

8aid to have been brought to California from Chile about 1849. Seed of the variety
is shown on Plate II, 10.

Bell's Giant Stringless Green Pod. (Listed by 1 seedsman.. Seeds tested: Bell,

1906.) Same as Giant Stringless Green Pod. Frrst listed by J. J. Bell in 1906.

Bell's Prolific Green Pod. (Listed by 1 seedsman. Seeds tested: Bell. 1905.)
Same as Burpee's Stringless Green Pod. First listed in 1903 by J. J. Bell.

Best of AU Bush. (See p. 54.)

Best of All Early Market Bush. (Listed by 3 seedsmen. Seeds tested: J. Bolgi-
ano, 1905; Moore &, Simon, 1905.) Same as Extra Early Refugee. First listed in

1895 by Moore & Simon.

Best of All Pole. (Listed by 5 seed.smen.) A name sometimes applied to WTiite
Creaseback Pole.

Big Sioux Pole. (Listed by 1 seedsman, i A name sometimes applied to Concord
Pole.

Bismarck Black Wax. (See p. 91.)

Bismarck Great German Soup Field Bean. (Listed l)y 1 seedsman. Seeds
tested: Moore ife Simon, 1905.) Same as Navy Pea. First listed in 1905 by Moore
& Simon.

Black Algerian Wax Pole. (No longer listed by American seedsmen.) A name
formerly applied to the variety more recently listed as Indian Chief Wax Pole.

Black-Eyed Wax. (See p. 92.)

Black Kentucky Wonder Pole. (See p. 114.)

Black Spanish Field Bean. (No longer listed by American seedsmen.) A name
formerly applied to Black Turtle Soup.

Black Turtle Soup Field Bean. (See p. 55.)

Black Valentine. (See p. 55.)

Black Wax Bush. (Listed by 109 seedsmen.'" Seeds tested: Thorburn, 1902.)

Same as German Black Wax Bush.
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Black Wax Pole. (Listed by 51 scfdsincn. SoihIs tested: Thorburn, 1905.)

Deriiribed by most seetlsmen' to be same as Indian Chief Pole; but in samples

received here for trial the two varieties were somewhat different, the Bhick Wax
Pole beinj;; about five (hiys later or about same season as Andalusia Wax Pole and
its pods dc<i(b'dly straij^hter, somewhat flatter, and more (b-pressed between beans

than Indian Chief, while its seeds were (b-ep viob-t or l)biish l)hi(k in colnr. Pods

apparently same as Arlinfjton He(l Cmnlx-rry Pole except in color. The variety

was one of the first cultivated wax beans, having been known in this country under
this name or as Cicrman Black Wax at least since 1863.

Bliss's Extra Early Pole Lima. (Listed by 1 seedsman.) Same as Extra Early

Jersey Lima. A name formerly in general use but now omitted from most seed list^s.

Introduced in 1878 by the former firm of B. K. Bliss <k Son.

Blue Lake Creaseback Pole. (Listed by 3 seedsmen. Seeds tested: Cox,

1905. ) Same as ^\hite ( "reas(l)ack Pole. First listed in 1903 by Cox Seed Company.

Blue Pod Butter. (See p. 56.)

Blue Pod Field. Not listed by seedsmen, but known to the produce trade of the Ea.st

and grown to some extent in New York State. Very diffi-rent from Blue Pod Butter

of W. Atlee Burpee it Co.

Bolgiano's Early May Queen. (Listed by 1 seedsman. Sewls tested: Bolgiano,

1905.) Same as Extra Karly Befugee. Introduced in 1905 by J. Bolgiano i(- Son.

Bolgiano's Sunshine Bush Wax. (Listed by 1 seedsman. Seeds ti-sted: Bol-

giano, 1905.) Same as Golden-Eye<l Wax. An apparently recent introduction of

J. Bolgiancj iV: Son.

Bolgiano's Wax. (Listed bv 1 seedsman. Seeds tested: F. Bolgiano, 1905.) Same
as stringless type of Refugee Wax. First listed in 1902 by F. ^^. liolgiano & Co.

Boston Favorite. (See p. 57.)

Boston Navy Field Bean. (Listed by 1 seedsman.) A name sometimes applied

to Navy Pea.

Boston Pea Field Bean. (Listed by 17 seedsmen. Seeds tested: Burpee, 1901;

Keeney, 1906; Johnson ik Stokes, 1897.) Same as Navy Pea. Apparently first

listed about twenty years ago.

Boston Yellow Eye Wax-Podded. (Listed by 1 seedsman. Seeds tested: Bol-

giano, 1905. ) Sameas Golden-Eyed Wax, but quite different from the green-podded

varieties known as Yellow Eye" and Improved Yellow Eye. Named in 1905 l)y

F. H. Ebeling.

Bountiful. (See p. 57.)

Breck's Boston Snap. (Listed by 1 seedsman. Seeds tested: Breck, 1905.)

Same as Bountiful. First listed in 1904 by Joseph Breck ik Sons. Described as a

sport from Long Yellow Six Weeks.

Breck's Dwarf Horticultirral. (Listed by 1 seedsman. Seeds tested: Breck,

1906.) Same as Boston Favorite and quite different from Dwarf Horticultural of

other seedsmen. Listed by Joseph Breck Si Sons at least since 1887.

Breck's String and Shell. (Listed by 1 seedsman. Se^ds tested: Breck, 1902,

1905.) Same as Best of All Bush and consisting mostly of the round-podded type

of that variety. Introduced in 1900 by Joseph Breck & Sons.

Brittle Wax. (Listed by 6 seedsmen. Seeds tested: Burpee, 1904; Keeney, 1904,

1906. ) Same as Round Pod Kidney Wax. Introduced in 1902 by W. Atlee Burpee

& Co., who state the bean originated with N. B. Keeney <k Son, of Leroy, N. Y.

Broad Windsor. (See p. 37.)

Brockton Pole. (See p. 114.)

Brown Six Weeks. (Listed by 2 seedsmen.) A name frequently used prior to 1870

for Mohawk and occasionally so used by seedsmen at the present time.

Brown Speckled Valentine. (Listed by 2 seedsmen.) A name occasionally

applied to Refugee.

Brown Swedish Field Bean. (See p. 58.)

1U9



13G AMERICAN VARIETIES OF GARDEN BEANS.

Buckbee's Early Wonder Bush. ( Listed by 1 seedsman. Seeds tested: Buckbee,
1905.) Same as Red Valentine. First listed in 1900 by H. W. Buckbee as Buck-
bee's Early Wonder Bush.

Biiist's Early Lightning Valentine. (Listed by 1 seedsman. Seeds tested:

Buist, 1905.; Same as Red Valentine. Introduced in 1890 by Robert Buist Seed
Company.

Burger's Stringless Pole. (See p. 115.)

Burlingame Medium Field Bean. (Listed by 7 seedsmen. Seeds tested: Greg-

ory, 1905.) A lield bean of similar habit to Day's Leafless Medium. Originated

about 1896 in Genesee County. X. Y.

Burpee's Bush Lima. (See p. 42.)

Burpee's Kidney Wax. (See p. 92.)

Burpee's Quarter Century Bush Lima. Same as Quarter Century Bush Lima or

Wonder Bush Lima.

Burpee's Stringless Green Pod. (See p. 58.)

Burpee's White Wax. (See p. 93.)

Burpee's WiUow-Leaved Bush Lima. Same as Willow-Leaved Bush Lima.

Bush Multiflora. (Not included in American seed catalogues. Apparently grown
only by 1 seed grower. Seeds tested: Edward Evans, 1905, 190G.) Almost iden-

tical with Barteldes's Bush Lima, differing only in being about four days earlier, of

smaller growth, and is probably more satisfacton,' for growing in the East and North
than Barteldes's Bush Lima. Xamed and introduced in 1904 by Edward E. Evans,

of West Branch. Mich.

Butter Bush Lima. (Listed by 1 seedsman. Seeds tested: Moore & Simon, 1904.)

This name is generally used in the South in referring to the whole class of Lima
beans but the above seedsmen have in this instance used it as a variety name since

1903 for Henderson's Bush Lima.

Butter Pole Lima. (Listed by 10 seedsmen. ) A name applied in the South to the

whole class of Lima beans, but sometimes ver}^ loosely used to designate variety

names of various t}-pes of Lima.«, including the small-seeded, large-seeded, and
potato-seeded sorts.

Butter Wax. (Listed by 19 seedsmen.) A very ambiguous name, sometimes used

by gardeners to designate yellow-podded or wax varieties, but also loosely applied

by some seedsmen as a variety name to designate certain tj-pes or varieties of these
• beans.

Byer's Bush. (See p. 59.)

Cabbage Wax. (Listed by 1 seedsman.) A name applied l)y T. W. Wfx>d & Sons
to Crystal Wax.

California Black Wax. (Listed by 6 seedsmen. Seeds tested: Tait, 1905. i Same
as Cunies Rustproof Wax. First listed in 1902 by George Tait t^ Sons, who state

it to be a selection of CuiTie's Rustproof Wax.

California Branch Field Bean. (Listed by 4 seedsmen. Seeds tested: Iowa
Seed Company. 1905.) Same as Navy Pea.' Apparently first listed in 1883 by
James J. H. Gregory ik Son.

California Butter. (Listed by 1 seedsman. Seeds tested: Haines, 1905, 1906; Lee
Pioneer, 1904.) Same as Barteldes's Bush Lima. Apparently a local name.

CaUfomia Pea Field Bean. (Listed by 2 seedsmen.) A name sometimes applied

til Xavy Pea or California Branch.

California Rustproof Wax. (Listed by 6 seedsmen. Seeds tested: Moore & Simon,

1904. ) Same as Cume's Rustproof Wax. First listed in 1893 by Moore & Simon.

California Tree Field Bean. (Listed by 4 seedsmen.) A name sometimes ap-

plied to Xavy Pea or California Branch.

Cahfomia Wonder Field Bean. (Listed by 2 seedsmen. Seeds tested: Xorth-

rup. King ife Co., 1905.) Same as Navy Pea. Introduced in 1898 by Northrup,

King &. Co.

109



CATALOGUE OF VARIKTY NAMES. 137

Canadian Wonder. (Soe p. GO.)

Canavalia ensiformis. This species has never been listed by American soodsnieii.
l)ut ai(t>rding to L. H. Baih-y the plant is a tropical species and quite wich-ly
cultivated. It is fully described in Bulletin Xo. 115 of the Cornell University
Agricultural Experiment Station, where it is stated that the species has become
generally distributed throughout the Southern States during the past few years
and commonly known there as Jack bean and sometimes as Chickasaw Lima and
Horse bean. Its seeds are similar in shape to those of Bush Multiflora or Barteldes's
Bush Lima, illustrated on Plate IV, 25. The vines ripen too late to l)e of value in
the North and the variety is apparently of limited usefulness even in the South.

Carmine-Podded Horticultural Bush. (Listed by 2 seedsmen. Seeds tested:
Gregory, 190G.) Same a.s Kul)y Horticultural Bush. First named and introduced
in 1888 by James J. II. Gregory >k Son.

Carolina Bush. Lima. Not listed by seedsmen, but sometunes applied by garden-
ers to Henderson's Bush Lima.

Carolina Pole Lima. (Listed by 22 sc'cdsnu'n. Seeds tested: .lohnson it Stokes,
IS1I7.) Same as Siuall White Pole Lima. Known liy this name for over one
hundred years.

Carolina Sewee Pole Lima. Not listed by American seedsmen, but sometimes
applied l)y ganletier.s to Carolina Pole Lima or Small White Pole Lima.

Challenge Black Wax. (See p. 93.)

Challenger Bush Lima. Not listed by seedsmen, but sometimes applied by gar-
deners to Dreer's Bush Lima.

Challenger Pole Lima. (Listed by 34 seedsmen. Seeds tested: Burpee, 1897;
Dreer, 1900; Ferry, 1903, 1906; Fish," 1903. 1905; Thorburn, 1901, 1903, 1905.) Same
as Dreer's Pole Lima. Introduced about 1882 by J. M. Thorburn it Co. It seems
to have tirst attracted the attention of John M. Kumerle, of Ni-wark, N. J., who
writes the seed was obtained by him from Mr. V. J. Hedden, of East Orange, in
whose family it had been for many years. Introduced as an improvement in size

of pod over Dreer's Pole Liuia, but at the present day seedsmen's stocks of the two
kinds are commonly the same, the old smaller .stock of Dreer's Pole Lima having
been dropped and the larger podded Challenger used in its place.

Cherry Pole. (Listed by 3 seedsmen.) A name sometimes loosely applied to

London Horticultural, but very objectionable because so often mistaken as refer-

ring to White Cherry, better known as Lazy Wife Pole.

Chickasaw Lima. A field or fodder bean, unfit for table use, and never listed by
American seedsmen. Same as Canavalia ensiformis, previously described, and not
strictly a Lima.

Childs's Extra Early Pole Lima. (Listed by 1 seedsman. Seeds tested: Childs,
1905.) Same as White Dutch Runner Pole. Introduced in 1903 by John Lewis
Childs. who writes the variety originated with R. H. Palmer, of Kennedy, N. Y.

Childs's Horticultural Pole. (See p. 115.)

Chilean Field Bean. (Listed by 1 seedsman.) A name applied by Frank S.

Piatt Company to Red Kidney and quite different from the white-seeded pea
bean sometimes sold as Chilean and Chilean Pea.

Chilean Pea Field Bean. Apparently not listed by American seedsmen, but occa-
sionally found in local markets. A late type of field pea bean, quite similar to

Lady Washington.

China Red Eye. (See p. 60.)

Concord Pole. (See p. 116.)

Cornfield Pole. (Listed by 9 seedsmen.) A name sometimes applied to Com Hill
Pole or Speckled Cut Short Pole.

Com Hill Pole. (Listed by 41 seedsmen. Seeds tested: Ferry, 1898, 1900; Thor-
burn, 1901.) Same as Speckled Cut Short Pole. One of the oldest sorts now listed

by American seedsmen. Probably the same as Corn bean, listed by American
seedsmen about 1835,
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Cranberry Pole. (Listed by 21 seedsmen.) A name loosely applied by some seeds-

men to Speckled Cranberry or London Horticultural Pole.

Cream Valentine. (See p. 61.)

Crimson Beauty. (See p. 61.)

Crimson Flageolet Wax. (Listed by 5 seedsmen. Seeds tested: Keeney, 1904,

1906.) Same as Scarlet Flageolet Wax. For history see Scarlet Flageolet Wax
and Purple Flageolet Wax.

Crystal Wax. (See p. 94.)

Cuban Asparagus Pole. (Listed by 7 seedsmen.) Same as Yard Long Pole.

Currie's Black Wax. r)ften used by seedsmen to designate Currie's Rustproof

Wax.

Currie's Golden Wax. A name sometimes applied to Currie's Rustproof Wax.

Currie's Rustproof Wax. (Seep. 94.)

Cut Short Pole. A name sometimes applied to Speckled Cut Short Pole.

Cylinder Black Wax. (Listed by 2 seedsmen.) Same as Prolific Black Wax.
Introduced in 1889 l)y Peter Henderson »fe Co. Same origin as Prolific Black Wax.

Dallas Bush Lima. Not listed by seedsmen, but known locally in parts of Texas.

Reported by Texas State Experiment Station to be same as Dreer's Bush Lima.

Davis Wax. (See p. 95.)

Day's Leafless Medium Field Bean. (See p. 62.)

Detroit Wax. (Seep. 96.)

Dolichos sesquipedaUs. The scientific name formerly applied to Yard Long

Pole. Now known \i> botanists as Vigna sesquipedaUs and to gardeners as French

Yard Long, Asparagus Pole, Cuban Asparagus Pole, and Long-Podded Dolichos.

Double-Barrel Wax. (See p. 96.)

Dreer's Bush Lima. (See p. 42.)

Dreer's Pole Lima. (See p. 46.)

Dreer's Wonder Bush Lima. Same as Wonder Bush Lima.

Dutch Case Knife Pole. (See p. 116.)

Dwarf Case Knife. (Listed by 1 seedsman. Seeds tested: Kendel, 1906.) Name
used in this country at least since 1865 and applied at that time to Dwarf Saber,

l)Ut recently readopted by A. C. Kendel, who in 1904 applied it t(j Emperor William.

Dwarf Cherry. (Listed by 3 seedsmen.) A name sometimes applied to Dwarf

Horticultural or Ruljy Horticultural Bush.

Dwarf Cranberry. (Listed by .3 seedsmen.) A name sometimes applied to Dwarf

noiticultural or llul)y Horticultural Bush.

Dwarf Horticultural. (Listed by 100 seedsmen. Seeds tested: Burpee, 1903;

Ferry, 1898, 1900; Keeney, 1904," 1905, 1906; Thorburn. 1901. 1902, 1906.) The
original late running type of this bean as grown in this country prior to 1875 has

apparently disappeared from general cultivation. Tlie improved strain now
known as Rubv Horticultural Bush, which is decidedly earlier, more bushy, and

more l)rilliantly splashed, is now used in filling orders for this variety. Culti-

vated under this name at least since 1845.

Dwarf Red Cranberry. (Listed by 3 seedsmen. Seeds tested: Breck, 1905.) As

r(H-eivcd from alio\<' seedsmen, this variety was same as Low's Champion, which

is probably not the same type as that known in this country al)out 1880 and earlier.

I>isted by 'seedsmen at least since 1820, and one of the oldest variety names.

Dwarf White Cranberry. (No longer listed by seedsmen.) A name formerly

applied to White Marrow.

Earliest Green Pod. (Listed by 1 seedsman. Seeds tested: Hammond, 1904;

Isbell, 1906. 1 Same as Best of All Bush and composed almost wholly of the flat-

podded type. First listed in 1902 by Harry N. Hammond Seed Company.
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Earliest Market. (See p. 62.)

Early Aroostook Field Bean. (See \t. ()3.)

Early Black Pole Lima. (No loiisjcr u.-icd; or ut least not nowli.'^tod by si't'd.sincn.)

liUroductd ill IN'.IL' hy \V. .\tleo liiirpee Si Co., and detf(ril>etl as woiulerfully ])ri)-

diu'tive, of fine quality, and as earliest of all Linias.

Early Carmine-Podded Dwarf Horticultural. ( Li.-^lcd hy 2 seedsmen. Seeds

tested: (iregory, 1S!)7, 1!H)5.) Same as Ruby llortieullural Bush. Introdueed in

1888 by James J. H. Gregory it Son.

Early Erfui-t Dwarf Prolific Broad. ( Listed ))y 1 seedsman. Seeds tested: Iowa,

l!H».j.) A variety of Kiif^lisli I'.mad l>ean. first listed in 1!H)2 l)y Iowa Seed Company.
Said to be earlier, more productive, and more drought resisting than the variety

eommotdy sold in this counlry as Broad Windsor. Our trials showed no differences

in the.se re.spects. l)ut our n'sults are of litth> importance, as the plants were grown
oidy in New York and Virginia, which sections are uiisuiled to this cla.-<s of Ix-ans.

The variety might be given a more suitable test if grown in cooler weather or in a

cooler climate, such as along the Pacific coast or in the South during winter.

Early Giant Advance Pole. (See p. 117.)

Early Golden Cluster Wax Pole. (Listed by 6G seedsmen.) Same as Golden
Cluster Wax Pole.

Early Long-Podded Broad Bean. (Listed by 4 seedsmen.) A variety of English
Broad bean, known to botanists as Viciafaba.

Early May Queen. (Listed by 1 seedsman. Seeds tested: J. Bolgiano, 1905.)

Same as Extra Early Refugee. Introduced in I'JOo by J. Bolgiano vt Son.

Early Mazagan Broad Bean. (Listed by G seedsmen.) A variety of English

Broad or Horse bean, known to botanists as Viciafaba.

Early Minnesota Field Bean. (Listed by 1 seedsman. Seeds tested: Farmer,
11)05.) Same as Na\ y I'ea. Introduced in 1905 by the Farmer Seed Comi)any, who
state the variety originated with a farmer in Rice County, ^finn.

Early Mohawk Six Weeks. (Listed by 5 seedsmen.) A name sometimes applied
to 5foliawk.

Early Wonder Bush. (Listed by 1 seedsman. Seeds tested: Buekbee, 1905.)

Same as Red Valentine. First listed in 1900 by II. W. Buekbee as Buckbee's
Early Wonder Bush.

Early Wonder Pole. (Listed by 1 seedsman. Seeds tested: Page, 1905.) Same as

Kentucky W(mder Pole. Apparently first listed some six years ago by Page Seed
Company.

Eldorado Wax. (Listed by 1 seedsman. Seeds tested: Tail, 1902, 1905.) Same
as Currie's Rustproof Wax. Introduced in 1901 by George Tait & Sons, who state

it to be a selection from Currie's Rustproof Wax, made with the object of eliminating

rust and increasing earliness.

Elgin White Wonder Wax. (Listed by 1 seedsman. Seeds tested: Elgin, 1905.)

Same as Davis Wax. A recent introduction of Elgin Seed Company.

Elliott's Bush Lima. (Listed by 1 seedsman. Seeds tested: Elliott, 1905.) Same
as Burpee's Bush Lima. First listed in 1905 by Wm. Elliott & Sons.

Elliott's Improved Pole Lima. (Listed by 1 seedsman. Seeds tested: Elliott,

1905.) Same as Dreer's Pole Lima. Introduced in 1905 by Wm. Elliott & Sons.

Emerald Beauty. (Listed by 1 seedsman. Seeds tested: J. Bolgiano, 1905.)

Same as Longfellow. A recent introduction of J. Bolgiano & Son.

Emerson's Pea Field Bean. (Listed by 1 seedsman. Seeds tested: Emerson,
1904.) Test too incomplete for making a positive indentification, but variety is

similar to Navy Pea, Prolific Pea, and Chilean Pea, and possibly identical with
one of them.

Emperor of Russia. (Listed by 1 seedsman. Seeds tested: Tiiorburn, 1901, 1902.)

Same as Longfellow. Introduced in 1901 by J. M. Thorburn & Co., who describe

it as a new French variety.
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Emperor William. (See p. 63.)

English Broad Horse Bean. (Listed by 9 seedsmen.) A name sometimes applied

in this country to Broad Windsor, known to botanists as Viciafaba.

English Lima Horse Bean. (Listed by 1 seedsman.) A name applied by Henry
Field to a variety of the English Broad bean known to botanists as Viciafaba.

English Stringless. (Listed by 1 seedsman.) A name applied by Moore Si Simon

to Moore's Newington Wonder, more generally known as Giant Stringless Green Pod.

Epicure Wax. (Listed by 1 seedsman. Seeds tested: Moore & Simon, 1902, 1904.)

Same as stringy type of Refugee Wax. Introduced in 1895 by Moore <k Simon,

who state the variety came from a farmer in the vicinity of Wilmington, Del.

Eureka Field Bean. (See p. 64.)

Everbearing. (See p. 65.)

Evergreen Pole Lima. (Listed by 1 seedsman. Seeds tested: Maule, 1906.)

Trial too poor to describe type fully, but evidently a selection or a new type similar

to King of Garden. Introduced in 1906 by William Henry Maule, who states the

variety was selected by a garde>ner near Philadelphia with a view to retaining green

color of dry seed, thereby giving the cooked Ix-ans the appearance of being fresh

from the garden.

Excelsior Refugee. (Listed by 1 seedsman. Seeds tested: Hastings, 1905.)

Same as Extra Early Refugee. A recent introduction of H. G. Hastings & Co.

Extra Early Horticultural Pole. (See p. 117.)

Extra Early Jersey Pole Lima. (See p. 47.)

Extra Early Pole Lima. (Listed by 1 seedsman. Seeds tested: Childs, 1905.)

Same as White Dutch Runner Pole, introduced in 1905 by John Lewis Childs, who
states the variety originated with R. H. Palmer, Kennedy, N. Y.

Extra Early Refugee. (See p. 65.)

Fat Horse Pole. (Listed ]iy 15 seedsmen.) A name sometimes applied to White
Creaseback Pole.

Ferry's Golden Wax. Same as Golden AVax. Introduced in 1876 by D. M. Ferry

& Co.

Field's First Early. (Listed by 1 seedsman. Seeds tested: Field, 1906.) Same as

Tennessee Green Pod. Introduced in 1906 by Henry Field.

First in Market. (Listed by 2 seedsmen. Seeds tested: Landreth, 1906.) Prob-

ably same as Emperor William. Introduced in 1883 by D. Landreth Seed Company
as Landreth's First in Market.

Flageolet Wax. (Listed by 23 seedsmen.) When first introduced into this country

from Germany, about 1880, this variety was composed of light and dark colored seed,

but since its introduction the two colors have been separated into a dark-colored

type now known as Violet or Purple Flageolet Wax and a light-colored type now
known as Scarlet or Crimson Flageolet Wax. There are many stocks which still

contain both kinds of seed, and the name Flageolet Wax may signify either the dark

or light colored types.

Florida Butter Pole Lima. (See p. 47.)

Ford's Mammoth Pole Lima. (See p. 48.)

French Asparagus Pole. (Listed by 2 seedsmen.) A name applied to Yard Long
Pole.

French Flageolet. (See p. 66.)

French Kidney Field. (See p. 66.)

French Lead Pencil. (Listed by 1 seedsman. Seeds tested: Noll, 1906.) Same
as Longfellow. Introduced in 1902 by J. F. Noll & Co.

French Market. (Listed by 1 seedsman. Seeds tested: Schindler, 1905.) Same
as Longfellow. Introduced in 1903 by Joseph A. Schindler & Co.

French Mohawk. (See p. 67.)
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French Stringless. (Listed by 2 seedsnu-n. Seeds tested: Moore & Simon,. 1902,

I'JO-l. ) Saiiif as Loiit^'fcllow. Introduced in 1900 by Moore & Simon, wlio writi- the
variety cainr from France.

French. Yard Long Pole. Same as Yard Long Pole.

Frost Pole Lima. (Listed by 1 seedsman.) A name applied l>y Jaine.s .J. H.
(iretrory t^c Son to Small Wliite Pole Lima.

FuUer's Black Wax. (Listed by 2 seedsmen.) Seeds te.sted: Gregory, 1898.^

Same as ('itTiiuui lilai'k Wax. First listed by American seedsmen about 189().

Fuller's Ringleader Wax. (Listed by 1 seedsman. Seeds tested: Gregory, 1904;

Johnson c^ Stokes, 1897, 1904, 1906.) Same as German Black ^^ax_. Introduced in

189() l)y Johnson &. Stokes.

Galega. (See p. 67.)

Galega Refugee. (No longer listed by American seedsmen. Seeds tested: Thor-
burn, 190:;, 1905.) A name formerly applied by Thorburn and Rawson to Galega.

Garden Pride. ('See p. 68.)

Genter's Sulphur Field Bean. Not listed l)y .seedsmen, but somciinns applied in

certain local markets to Eureka.

Georgia Monstrous Pole. ( Listed by I .sei'dsman. Seeds tested: Cuny-.Vniniiton

Co., 1905.) Same as Kentucky Wonder Pole. Name apparently never recognized

except by above seedsmen, who have listed the variety at least since 1898.

German Black Wax Bush. (See p. 97.)

German Black Wax Pole. (Listed In- 51 seedsmen.) A nainc applied by some
seedsmen to lUack Wax Pole or Indian Chief Pole.

German Prolific Black Wax. A name sometimes applied to Prolific Black Wax.

German Soup. (Li.sted by 1 seedsman.) Classed liy John \. Salzer Company
with garden beans, Init really notiiing more than a cowpea. First li.sted in 1901 by
John A. Salzer Seed Company as Salzer's Great German Soup.

German White Wax. (No longer listed by American seedsmen.) Popular about

1885, and then known also as White* Wax, but now largely out of cultivation.

Plants small, low growing, and very bushy. Pods very stringy, short, flat, but

thick, and generally greenish tinged; seeds solid white and somewhat like White
Marrow in shape. The variety now known as Burpee's Wliite Wax is quite different

from this type and a decided improvement over the old White Wax in size and
quality of pods.

Giant Dwarf Wax. (Listed by 2 seedsmen. Seeds tested : Steele, Briggs & Co. , 1902,

1905. ) Same as Scarlet Flageolet Wax. Apparently introduced by Steele, Briggs &
Co. , by whom it has been listed at least since 1894.

Giant Forcer. (See p. 69.)

Giant Stringless Green Pod. (See p. 69.)

Giant Valentine. (Listed by 28 seedsmen. Seeds tested: Rogers, 1906.) Same as

Giant Stringless Green Pod. Introduced in 1898 by Johnson & Stokes as Giant

Stringless Green Pod Valentine. The variety more resembles a gia,nt form of Bur-

pee's Stringless Green Pod than it does one of Valentine, and hence the more geheral

use of the name Giant Stringless Green Pod.

Goddard. (Listed by 33 seedsmen. Seeds tested; Keeney, 1906; Rawson, 1897.)

Same as Boston Favorite. Named and introduced some time after the introduction

of that variety in 1885. The variety commonly sold as Improved Goddard is gen-

erally distinct from that commonly sold as Goddard and Boston Favorite.

Gold and Carmine Pole. CLi^ted by 1 seedsman. Seeds tested: Everitt, 1905.)

Same as Golden Carmine Podded Horticultural Pole. Introduced in 1905 by J. A.

Everitt Seed Company.

Golden Andalusia Wax Pole. A name sometimes applied to Andalusia Wax Pole.

Golden Beauty Wax. (See p. 97.

)

Golden Carmine-Podded Horticultural Wax Pole. (See p. 128.)
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Golden Champion Wax Pole. (See p. 129.)

Golden Cluster Wax Pole. (See p. 129.)

Golden Crown Wax. (See p. 98.)

Golden-Eyed Wax. (See p. 98.)

Golden Jersey Wax. (Listed by 1 seedsman. Seeds tested: Lilly, 1905.) Same
as Improved Golden Wax. Introduced in 1904 by Lilly, Bogardus & Co., the prede-

cessors of Charles H. Lilly Company. Described by introducers as an improve-

ment on Golden Wax.

Golden Lazy Wife Wax Pole. (Listed by 1 seedsman. Seeds tested: Moore &
Simon, 1904, 1905.) Same as Andalusia Wax Pole. Introduced in 1889 by the

former Samuel Wilson Company.

Golden Pole Lima. (No longer listed by American seedsmen. Seeds tested:

Buckbee, 1897, 1900.) Introduced in 1897 by H. W. Buckbee as Buckbee's Golden
Pole Lima, but now dropped by tlie seed trade. The yellowish color of its dry seeds

is quite different from that of other varieties. Pods similar to those of large White
Pole Lima. Variety is of no real merit.

Golden Refugee. (See p. 70.)

Golden Scimiter Wax. (Listed by 1 seedsman. Seeds tested: Henderson,

1904, 1905.) Same as Pencil Pod Black Wax. Introduced in 1903 by Peter Hen-
derson &, Co., who write the variety came from Genesee County, N. Y.

Golden Wax. (Seep. 99.)

Great Northern Field Bean. (Listed only by Oscar Will Seed Company, and
described as a kidney-shaped, white-seeded field bean.

Great Western Field Bean. (Listed by 1 seedsman. Seeds tested: Everitt,

1905.) Same as White Marrow. Introduced in 1897 by J. A. Everitt Seed Com-
pany.

Green Gem. (No longer listed by American seedsmen.) A name formerly applied

to Wonder of France.

Green Mazagan Horse Bean. (Listed only by Alfred Bridgeman.) Described

as a variety of English Horse bean known to botanists as Viciafaba.

Green Nonpareil Horse Bean. (Listed only by Alfred Bridgeman.) Described

by Bridgeman as a variety of English Horse bean, but at one time used to designate

a variey of bush Kidney bean.

Green-Seeded Flageolet. (Listed by 5 seedsmen. Seeds tested: Thorburn,

1905, 1906.) Same as Wonder of France. A French variety which has been listed

at various times by American seedsmen since 1880.

Green's Golden German Wax. (Listed by 1 seedsman. Seeds tested: Green,

1905.) Same as Improved Golden Wax. Introduced in 1905 by E. C. Green & Co.

Green's Large-Seeded Mastodon Pole Lima. (Listed by 1 seedsman. Seeds
tested: Burpee, 1906.) Trial too incomplete to fully describe type, but variety is

evidently a very fine selection of Salem Mammoth and probably deserving recog-

nition as an entirely new and distinct sort. Appeared in our trials to be of sanie

class as Salem Mammoth, but much larger podded, more even, and more productive

than that variety. The decidedly curved pods are apparently characteristic of

the type. Introduced in 1905 by W. Atlee Burpee & Co., who write the variety

originated with a Mr. Green, of Woodbury, N.J.

Grenell's Improved Golden Wax. (Listed by 13 seedsmen.) Seeds tested:

Grenell, 1905; Keeney, 1906.) Same as Improved Golden Wax. Introduced about
eighteen years ago by several American seedsmen. Originated by W. H. Grenell,

of Pierrepont Manor, N. Y.

Grenell's Rustproof Wax. (Listed by 13 seedsmen. Seeds tested: Ferry, 1902.)

Same as Improved Golden Wax. Introduced about eighteen years ago by several

American seedsmen. Originated by W. H. Grenell, of Pierrepont Manor, N. Y.

Grenell's Stringless Green Pod. (See p. 70.)
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Giiswold's Everbeaiing Wax. i Listed l)y 1 .sccdsuiaii. Seeds tested: Hastings,

li'05.) Saiu',' as (utiiuui lUaik Wax, hut i)rol)al)ly a different type as introduced

by American seedsmen alxmt 1875.

Giinkler. (Listed by I seedsman.) A iiaiur used l)y ( ierman gardeners near Roch-
ester for Vick's Pntlilic Pickler.

Hammond's Luscious Stiingless Wax. i Xo longer listtnl l)y American seedsmen.
Seeds tested: Hammond, liKM.) Same as Jones's Stringless Wax. Introduced in

1904 l)y the former firm of Harry N. Hammond Seed Company.

Hampton Pole. (^Listed by 3 seedsmen.) .\ name sometimes applied to Worcester
Mammoth Pole.

Harlington Windsor Horse Bean. (Listed l)y 1 seedsman.) Described by Steele,

Briggs Seed Company as a variety of English Hrtjad or Horse bean known to botan-

ists as Vicinfaha.

Hemisphere Pole. (Listed by 1 seedsman. Seeds tested: Plant, 1902.) Same as

Concord Pole. Introduced in 1896 by Sioux City Se(>d Ccmipany.

Henderson's Bush Lima. (Sec p. 43.)

Henderson's Full Measure. (See p. 71.)

Henderson's Ideal Pole Lima. (See p. 48.)

Henderson's Improved Bush Lima. (Listed liy 4 seedsmen. Seeds tested:

HemU'rscm, 1904, 1905, 190().) Same as Wood's Prolific Push Lima. Introduced
in 1901 )iy Peter Henderson ct Co.

Henderson's Market Wax. (See p. 100.)

Hodson Green Pod. (See p. 71.)

Hodson Wax. (See p. 100.)

Holmes's Improved Sickle Pole. (Listed by 1 seedsman. Seeds tested: Holmes,
1904, 1905.) Same as Tennessee Wonder Pole. Introduced in 1903 by Holmes
Seed Company, who write the seed was obtained in Lebanon County, Pa., where
it is known as Old Time Sickle Bean.

Hopkins's Everbearing Giant Wax. (Listed l)y 1 seedsman. Seeds tested: Hop-
kins, 1904.) Same as Yosemite Wax. Introduced in 1900 by Carl S. Hopkins
Seed Company.

Hopkins's Red Valentine. (Listed by 14 seedsmen. Seeds tested: Allan, 1903;

J. Bolgiano, 1905; liurpee, 1903; Keeney, 1906.) Considerable difference of

opinion prevails as to the identity of this variety. It is sometimes claimed to be a
larger, more vigorous plant, and to bear larger, not quite so fleshy pods as the regular

stock of Red Valentine, but in our trials it has not always shown these differences

and usually appears to be the same as Red Valentine. Introduced by Cleveland
Seed Company, and said to have originated with a Mr. Hopkins, of New York.

Horse Bean. This is a name sometimes applied to the class of beans known as

English Broad Beans and classed by botanists as Vicia faba. It is also applied in

parts of the South to Canavalia ensifonnis.

Horticultural Cranberry Pole. (Listed by 13 seedsmen.) A name sometimes
applied to London Horticultural Pole.

Horticultural Lima Pole. (Identity not yet fully known.) Type has apparently
gone out of cultivation. Introduced in 1893 by D. M. Ferry & Co., and said to

have originated with Alexander J. Hodges, of Pepton, Vt., from a cross between
Dreer's Pole Lima and Dwarf Horticultural. Such a cross, however, is declared
improbable and is generally disbelieved. Its real origin is as yet undecided.

Horticultirral Pole. (Listed by 85 seedsmen. Seeds tested: Thorburn, 1902.)

Same as London Horticultural Pole. Said to have been introduced into the United
States from England about 1825.

Horticultural Wax. (See p. 101.)

Ice Bean. (Not listed by seedsmen.) A name sometimes applied by gardeners to

Crystal Wax.
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Imperial White-Seeded Wax. (Listed l)y 1 seedsman. Seeds tested: Maule,

1902; Rogers, 1906. ) Same as Jones's Stringless Wax. Applied by William Henry
Maule to Jones's Stringless Wax. Should not be confounded with Allan's Imperial

Wax.

Improved Black Wax. A name generally applied by seedsmen to Prolific Black
Wax, but sometimes also to German Black Wax.

Improved Goddard. (See p. 72.)

Improved Golden Wax. (See p. 101.)

Improved Yellow Eye. (See p. 72.)

Indian Chief Wax Pole. (See p. 130)

Isbell's Earliest. (Listed by 1 seedsman. Seeds tested: Isbell, 1905.) Same as

Best of All Bush and consisting largely of the flat-podded type. Introduced in

1904 by S. M. Isbell & Co.

Isbell's Golden Butter Wax. (Listed by 1 seedsman. Seeds tested: Isbell.

1905.) Same as Golden Wax. Introduced in 1905 by S. M. Isbell ik Co.

IsbeU's Perfect Pole Lima. (Listed by 1 seedsman. Seeds tested: Isbell, 1905.)

Same as White Dutch Runner Pole. Introduced in 1905 by S. M. Isbell & Co.

Jack Bean. Not listed by American seedsmen. A name applied in some sections

of the South to Canavalia ensiformis previously described.

Jackson Wonder Bush Lima. (See p. 44.)

Japanese Asparagus Pole. (Listed by 1 seedsman.) A name applied by Moore
& Simon to Yard Long Pole.

Jones's Green Pod. (Listed by 1 seedsman. Seeds tested: Maule, 1906.) Our
tests of this variety have not yet been complete enough to positively determine its

identity, but it is evidently very similar in appearance to Garden Pride and of same
usefulness and value. Introduced in 1906 by William Henry Maule and originated

by A. N. Jones, of Leroy, N. Y. Described as a cross between Burpee's Stringless

Green Pod and Garden Pride.

Jones's Stringless Wax. (See p. 102.) ,

July Pole. (Listed by 1 seedsman.) A name applied by Vaughan Seed Company, to

White Creaseback Pole.

June Bush Field Bean. (Listed by 1 seedsman.) A nanu' applied ])y J. Boigiano

& Son to Navy Pea.

Keeney's Refugee Wax. A name sometimes applied to the stringless type of Ref-

ugee Wax.

Keeney's Rustless Golden Wax. (See p. 102.)

Kentucky Wonder Pole. (See p. 118.)

Kentucky Wonder Wax Pole. (See p. 131.)

Kidney Wax. (Listed by 10 seedsmen.) An ambiguous name generally used with
reference to Wardwell's Kidney Wax, but sometimes also to Davis Wax.

King Horticultural Pole. (Listed by 6 seedsmen. Seeds tested: Emerson, 1905;

Thorl)urn, 1901, 1902.) Same as Worcester Mammoth Pole. Introduced in 1895

by Schlegel & Fottler.

King of Earhes. (Listed by 4 seedsmen. Seeds tested: Tait, 1904, 1905.) Same
as Black Valentine. A recent introduction of several eastern seedsmen.

King of Garden Pole Lima. (See p. 48.)

King of the Wax. (Listed by 1 seedsman. Seeds tested: Moore & Simon, 1904.)

Same as Scarlet Flageolet AVax. Introduced in 1899 by Moore & Simon.

King's Improved Butter Bush Lima. (Listed by 1 seedsman. Seeds tested:

King, 1904.) Same as Wood's Prolific Bush Lima. A recent introduction of T. J.

King & Co.

King's Improved Pole Lima. (Listed by 1 seedsman. Seeds tested: King. 1904.)

Same as Wood's Improved Pole Lima. Introduced in 1901 by T. J. King & Co.
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Knickerbocker. (Sec ]>. 7!V)

Kumerle Bush Lima. (Listed by 10 soedsmon. Seeds tested: Ferry, 1002; John-
sou cV: Stokes, 1!H)2.) Same as Drcer's Bush Lima. Originated by J. \V. KuuicrU',
of Newark, N. J. The type was first introduced in LS89 by J. M". Thorburn & Co.
as Thorl)urn's Bush Lima, and later beeame known as Kumerle Bush Lima and
Dreer's Bush Lima. It is now most generally known by the latter name.

Lady Wasliington Field Bean. (Listed by 1 seedsman. Seeds tested: Braslan,
1905, UWfi.i This is a large, late, semirunning field variety similar to Prolific

Tree and e.xtensively grown in California. It ajjjx'ars to be later and larger in vine
and of larger, fiatter seed than Prolific Tree, and possibly more productive. The
name seems to have been in use for a long time both in the East and California.

Often sold in eastern produce markets as Navy or Pea beans. Dry seeds of the
variety are shown on Plate V, 4.

Landreth's Scarlet Wax. (Listed by i seedsman. Seeds te.^ted: Landreth, 1897,

1902, 1905.) Same as Scarlet Flageolet Wax. Introduced in 1887 by D. Landreth
Seed Company. Originated by A. IL Ans^ley cV: Son. of Milo Center, N. Y., by
selecting the scarlet-colored seed out of the variety formerly known as Flageolet
Wax.

Landi-eth"s Wax Pole. (See p. 131.)

Large White Bush Lima. (Listed by 8 seedsmen. Seeds tested: Ferry, 1902.)
Same as Burpee's Bush Lima. Named in 1895 by D. M. Ferry & Co.

Large White Pole Lima. (See p. 49.)

Lazy Wife Pole. (See p. 118.)

Leafless Medium Field Bean. A name sometimes applied to Day's Leafless

Medium.

Leopard Wax. (Seep. 103.)

Leviathan Pole Lima. (See p. 50.)

Lewis Pole Lima. Although not listed by seedsmen, this is the variety planted so

extensively in Southern California as a field Lima bean. It sometimes consists of

a mixture of several garden varieties, and the type is not usually very constant or

uniform.

Lightning. (See p. 73.)

Lightning Valentine. (Li.sted by 3 seedsmen. Seeds tested: Buist, 1905.) Same
as Red Valentine. Introduced in 1890 by Robert Buist Seed Company as Buist's

Early Lightning Valentine.

Lima Wax. (Listed by 3 seedsmen.) A name sometimes applied by seedsmen to

Rogers's Lima Wax.

Livingston's Hardy Wax. (See p. 104.)

Livingston's Royal Com Pole. (Listed by 1 seedsman.) Same as Royal Corn
Pole.

Livingston's Yellow Pencil Pod Wax. (Listed by 1 seedsman. Seeds tested:

Livingston, 1905, 1906.) Same as stringless type of Refugee Wax. Introduced in

1900 ])y Livingston Seed Company.

London Hortictdtural Pole. (See p. 119.)

Longfellow. (See p. 74.)

Long-Podded Dohchos Pole. A name sometimes applied to Yard Long Pole.

Long-Podded Pole Lima. (See p. 50.)

Long- Yellow Six Weeks. (See p. 75.)

Low's Champion. (See p. 75.^

McKenzie's Matchless Green Pod. (Listed by 1 seedsman. Seeds tested:

McKenzie, 1905.) Same as Burpee's Stringless Green Pod. Introduced in 1902

by A. E. McKenzie & Co.
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McKinley Refugee. (Listed l)y 1 seedsman.) A name sometimes applied to Golden

lli'l'iitrec

Madagascar Pole. (Listed l)y 1 seedsman. Seeds tested: Watkins, 1905.) Sama
as Dolichos lablab of l)otanist8 and Hyacintli bean of seedsmen. Neitlier pods nor

seeds are edible, and although catalogued l)y above seedsman with tal)le varieties

of beans, the species is purely ornamental and usually recommended by seedsmen

merely as a desirable ornamental climlier.

Mammoth. Bush Lima. (Listed by 1 seedsman. Seeds tested: Glass, 1906.)

Same as Burpee's Bush Lima.

Mammoth Horticultural Pole. (Listed by 19 seedsmen. Seeds tested: Ferry,

1900, 1905; Fish, 1904; Lompoc, 1905; McClure, 1904.) Same as Worcester Mam-
moth Pole. Named a few years after the introduction of that variety in 1895.

Mammoth Red German Wax. Listed only i)y William Rennie Company and
described by them to be same as Giant Wax, more commonly known as Scarlet

Flageolet Wax.

Mammoth Stringless Green Pod. A name sometimes applied to Giant Stringless

Green Pod.

Marblehead Horticultural Bush. (See p. 76.)

Marrow Pea Field Bean. (Listed by 6 seedsmen. Seeds tested: Ferry, 1902,

1905; Johnson & Stokes, 1897.) Same as Navy Pea.

Maryland White Pole. (Listed by 1 seedsman. Seeds tested: Griffith & Turner,

1902, 1905.) Same as Lazy Wife Pole. Introduced in 1896 by Griffith & Turner.

Matchless Green Pod. (Listed by 1 seedsman. Seeds tested: McKenzie, 1905.)

Same as Burpee's Stringless Green Pod. Introduced in 1902 by A. E. McKenzie
& Co. as McKenzie's Matchless Green Pod.

Maule's Butter Wax. (See p. 104.)

Maule's Nameless Wax of 1906. (See p. 105.)

May Queen. (Listed by 1 seedsman. Seeds tested: J. Bolgiano, 1905.) Same as

Extra Early Refugee. Introduced in 1905 by J. Bolgiano & Son, who write the

seed came from Virginia.

May's Champion Pole. (Listed by 1 seedsman. Seeds tested: May, 1905, 1906.)

Same as Large White Pole Lima. Introduced by L. L. May & Co., by whom it has

been listed for at least twelve years.

Medium Navy Field Bean. A name sometimes applied to Day's Leafless Medium.

Mexican Bush Lima. (Listed by 1 seedsman. Seeds tested: Pierce, 1905.) Same
as Barteldes'e Bush Lima. A recent introduction of several Colorado seedsmen.

Mexican Pinto Field Bean. (Listed by 1 seedsman. Seeds tested: Pierce, 1906.)

A very late, large-growing field bean largely planted in Colorado and California, but
unknown in the North, Central, or Eastern States. Probably too late for growing as

far north as ^lichigan and Ne\fr York.

Mexican Tree Field Bean. (Listed by 4 seedsmen. Seeds tested: Livingston,

1898, Thorburn, 1897.) A name sometimes applied to Prolific Tree. Apparently
first listed about twenty-five years ago and known at that time as White Branching
Sugar.

Michell's Giant Pole Lima. (Listed by 1 seedsman. Seeds tested: Michell, 1905,

1906.) Department trials were too incomplete for descril^ing this tij'pe fully, but it

is evidently a large-podded, large-seeded selection of the Salem Mammoth or some
other similar large-seeded variety. Introduced in 1905 by Henry F. Michell, who
states it to be a selection made by a New Jersey grower.

Midsummer Wax. (Listed by 1 seedsman. Seeds tested: Salzer, 1905.) Same as

Scarlet Flageolet Wax. Introduced in 1896 by John A. Salzer Seed Company.

Miller's Early Golden Stringless Wax. (Listed by 1 seedsman. Seeds tested:

Moore & Simon, 1!)04, 1905.) Same as Valentine Wax. Introduced in 1904 by
Moore & Simon, who wi'ite the seed came from Jas. R. Shallcross, Middletown, Del.,

who obtained the seed from a Mr. Miller.
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Miller's Rustproof Wax. (Listfd hy 1 socrlsinan. Seeds toptml: Mills, 1905.)

Same as CuiTio's Rustproof Wax. Iiitroduccil in 1S!»7 l>y I'. B. Mills.

Milliken's Wax. ( List<'d hy 1 seodsinan. Seeds Icstcd: KeiidalK*;: Wliitney, liMVJ,

1905.^ Same as Wardwell's Kidney Wax. Introdueed in JSilo by Kentlail <.V: Wliit-

ney, who state that the seed came from a Mr. Milliken.

Missouri White Cornfield Pole. (Listed by 2 seedsmen. Seeds tested: St.

Louis Seed Company, ]iH)5.) Same as White Creasebaek Pole. Named in 1898 by
Plant Seed Company, who had previously listed it as White Cornlield Pole.

Missouri Wonder Pole. (See p. 120.)

Mohawk. (See p. 77.)

Mohawk Wax. i Li.^ted by 1 seedsman. S(>eds tested: Landreth, 1905.) Intro-

duced in 190:i l)y 1). Landreth Seed Comi)any as Landreth's Manunoth-Seeded

Golden Wax Mohawk and described as a cross between Mohawk and Scarli't i^'lajreo-

letWax. Seeds sam(> as Mohawk and pods resembling a wax-podded Long Yellow

Six Weeks. Apparently distinct, but trials as yet too poor for full report.

Monarch Wax. (See p. 105.)

Monstrous-Podded Southern Prolific Pole. (Listed by 1 seedsman. Seeds

tested: Landreth, 1905.) Same as Kentucky Wonder Pole. Introduced by D.

Landreth Seed Ctmipany, by whom it has been listed at least since 1890.

Mont d'Or Wax Pole. (See p. 132.)

Mottled Pole Lima. (See p. 50.)

Mountain Field Bean. (Listed hy 5 stM^lsmen.) A name sonuHimes applie(l to

Navy Pi 'a and in other sections to White Marrow.

Mugwump Pole. Not listed by American seedsmen, but sometimes applied l)y

gardeners to Worcester Mammoth Pole.

Muzzy's Stringless Green Pod. (Listed by 1 seedsman. Seeds tested: Muzx.y,

190(1.) Same as Burpee's Stringless Green Pod. Introduced by Muzzy Brothers

in 1902.

Navy Pea Field Bean. (See p. 77.)

Ne Plus Ultra. (See p. 78.)

Newington Wonder. (Listed by 1 seedsman. Seeds tested: Moore & Simon, 1904,

1905.) Name used in this country at least .since 1855. As sold at present time the

variety is same as Giant Stringless Green Pod, but the type sold under this name
about 1880 was very tough, stringy, fiat-podded, and very different from above-

named samples.

New York Golden Wax. (Listed by 1 seedsman. Seeds tested: Page, 1905.)

Same as Improved Golden Wax. A recent introduction of Page Seed Company.

Nichol's Medium Butter Pole Lima. (Listed by 1 seedsman. Seeds tested:

St. Louis Seed ('ompany, 1905.) Same as Wood's Improved Pole Lima. Intro-

duced in 1905 V)y St. Louis Seed Company.

Noll's Ideal Potato Pole Lima. (Listed by 1 seedsman. Seeds tested: Noll,

1905.) Same as Dreer's Pole Lima. Introduced in 1904 by J. F. Noll & Co., who
describe it as a selection of Dreer's Pole Lima.

North Star. (Listed by 1 seedsman. Seeds tested: Great Northern, 1905.) Same
as Mohawk. A recent introduction of Great Northern Seed Company, who describe

it as a selection from Mohawk.

Norwood Giant Stringless. (Listed by 1 seedsman. Seeds tested: J. M. McCul-

lough, 1904.) Same as Giant Stringless Green Pod. Introduced in 1901 by J. M.
McCullough's Sons.

Noxall Pole. (Listed by 1 seedsman. Seeds tested: Maule, 1902, 1904, 1905.)

Same as White's Prolific Pole. Introduced in 1902 by William Henry Maule, who
writes the variety originated in Iowa and was received from a customer.
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October Pole. (Listed by 1 seedsman.) A name applied by Springfield Seed Com-
pany to Concord Pole and sometimes loosely applied by gardeners to various other

tjT^es of beans.

Ohio Wax Pole. (Listed by 1 seedsman. Seeds tested: J. M. McCullough, 1904.)

Same as Kentucky Wonder Wax Pole. Introduced in 1903 by J. M. McCullough's

Sons.

Old Homestead Pole. (Listed. by 84 seedsmen. Seeds tested: Burpee, 1901.)

Same as Kentucky Wonder Pole. Introduced about sixteen years ago by Peter

Henderson & Co., who write the seed was obtained in Westchester County, N. Y.

Oliver Field Bean. (Listed by 1 seedsman. Seeds tested: Vaughan, 1906.) Trial

too incomplete to make identification positive, but variety is evidently very similar

to White Kidney and possibly a very pure stock of that variety. Introduced in 1906

by Vaughan Seed Company.

One Thousand to One. (Listed by 1 seedsman.) A name often applied to Refugee.

Onondaga Pole. ( Listed by 1 seedsman. Seeds tested: Ebeling, 1903.) Trials too

incomplete for positive identification, but variety is evidently distinct and valuable.

Introduced in 1898 by F. H. Ebeling, who describes it as belonging to the Horticul-

tural class.

Page's Extra Early. (Listed by 1 seedsman. Seeds tested: Page, 1905.) Same as

Extra Early Refugee. A recent introduction of Page Seed Company.

Painted Lady Pole. (Listed by 5 .seedsmen. Seeds tested: Price, 1903.) An old

European sort of the Multiflora class which has been listed by American seedsmen at

least since 1855. Test too incomplete for full description, but variety evidently

similar to Scarlet Runner, differing principally in being smaller podded and each

flower red and white in color. Useful as an ornamental climber, but not as desirable

for snaps as Scarlet Runner.

Panmure Extra Early Pole Lima. (Listed by 1 seedsman. Seeds tested: Maule,

1904-190().) Trials too incomplete for full description, but variety is evidently a

fine selection of the Extra Early Jersey or some other large-seeded sort. Valuable for

combination of extreme earliness and large pods. Possibly distinct and very val-

uable. Introduced in 1903 l)y William Henry Maule and said to have originated

with a California seed grower.

Pencil Pod Black Wax. (See p. 106.)

Perfection Wax. (Listed by 22 seedsmen. Seeds tested: Burpee, 1897, 1901, 1902;

Keeney, 1904; McKenzie, 1905.) Same as Purple Flageolet Wax. Introduced in

1887 by W. Atlee Burpee & Co. Originated by A. H. Ansley & Son, of Milo Center,

N. Y., by separating the darker colored seed from the German variety known at that

time as Flageolet Wax.

Perfectly Straight Round Pod. (Listed by 1 seedsman. Seeds tested: Steckler,

1904.) Same as Longfellow. Introduced in 1903 by J. Steckler Seed Company, as

Steckler's Perfectly Straight Round Pod.

Pinks Field Bean. (Listed only by Johnson & Musser. Seeds tested: Braslan, 1905

190().) This is a large, late, semirunning field variety extensively grown in Cali-

fornia, especially in San Luis Obispo County and in the Sacramento and San Joaquin

valleys. It is of similar habit to the Bayo and Red Mexican varieties, and like them
is very late in season and so far has never been listed by Eastern seedsmen nor culti-

vated in the bean-growjng districts of New York and Michigan. The beans are

very much liked by the Spanish people, by whom it seems to have been first brought

into California. Dry seeds are illustrated on Plate II, 13.

Point Market Prohfic Pole. (Listed by 1 seedsman. Seedstested: J.Bolgiano, 1906.)

Same asWhiteCreaselmck and consisting wholly of the true early type of that variety.

Introduced in 1906 by J. Bolgiano & Son.

Potato Bush Lima. A name sometimes applied to Dreer's Bush Lima, but more
often used as a class name to designate the thick-seeded bush Limas.^o'

Potato Pole Lima. A name sometimes applied to Dreer's Pole Lima, but more often

used as a class name to designate the thick-seeded pole Limas.

Powell's Prolific Pole. (See p. 120.)
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Powell's Yellow Giant Wax Pole. (Listed by 1 seedsman. Seeds tested: Vick,

1905.) Intnxluicdin 1!M)1 hyJaincs Vick's Sons and said lohavc het-norii^dnated l)y

a Rev. E. P. Puwcll, ol New Vurk State. Trials too inconii)l<'t«' lor making a positive

identification, but variety is evidently of .same type as Golden Cluster Wax. Ken-

tutky. Wonder Wax and "Sunshine Wax, and pos.sibly identical with one of these

varieties.

Pride of Newton. (Listed by 1 seedsman. Seeds tested: Steckler, 1903, 1905;

Tiiorl>urii, 1S!I7, IHOI. H)0'2.) Same as Lont? Yellow Six Weeks. Introduced in

ISSS by J. M. Tliorl)urn i\: Co.

Princess Pole. Xo lonjjer listed by seedsmen. A name formerly applied to Dutch

Case Knife Pole.

Prize Winner Field Bean. (Listed by 2 seed.smen. Seeds tested: Green, 1905;

Wills, 1905. 1 Same as Navy Pea. Introduced in 1!K)1 l>y the former firm of .\. I.

Root Seed Company.

Profusion Wax. ( Listed bv 1 seedsman. Seeds tested: .Maule, lOO:^, 1904.') Same

as slriii-rless type of Refugee Wax. Introduced in l!>0:i l)y William Henry Maule.

Prolific Black Wax. (See p. 107.)

Prolific Bush Lima. .\ name sometimes applied to Wood's Prolific Bush Lima.

Prolific Everbeaiing Rustproof Wax. ( Li.sted by I .seedsman. Seeds tested:

Moore L»i: Simon. l!t()2. I'.KM. i Same as Davis Wax. Introduceil in 1H9« by Moore &
Simon.

Prolific German Black Wax. (Listed by 16 seedsmen. Seeds tested: Burpee,

l!)t)l; .b.hn.^on c\c Stokes, 1S97: Ferry, 1S99, 1900, 1903.) Same as Prolific Black

Wax and of the same origin and introduction.

Prolific Pickler. (Listed bv 1 seedsman. Seeds tested: Vick, 1905.) Same as

Vick's Prolific Pickler.

Prolific Tree Field Bean. (See p. 78.)

Prosperity Wax Pole, i Li.sted by 1 seedsman. Seeds tested: Salzer, 1905.) Same
as Kentucky Wonder Wax Pole, "introduced in 1905 by John A. Salzer Seed Com-

pany.

Purple Flageolet Wax. (See p. 107.)

Quarter Century Bush Lima. (Listed by 9 seedsmen. Seeds tested: Burpee,

1905.) Same as Wonder Bu.-^h Lima. Introduced in 1901 by W. Atlee Burpee &
Co. as Burpee's Quarter Century Bush Lima. Said to have been originated by J.

B. Kelsey, Santa Paula. Cal.. from a selection of the most compact early plants of

Burpee's Bush Lima.

Rapp's Favorite. This name was first used in 1900 by Johnson & Musser, but has

now gone out of use, the name having been changed in 1904 to French Mohawk, by

which the type is at present known.

Red Cranberry Bush. ( Listed bv 2 seedsmen. Seeds tested : Breck, 1905.) Same

as Low's Champion, but proltably a different type from that sold under this name

previous to 1885. A variety of this name known also as Rob Roy was listed by

American seedsmen as early as 1828.

Bed Cranberry Pole. (See p. 121.)

Red Flageolet Wax. (Listed by 8 seedsmen. Seeds tested: Thorburn, 1897, 1901,

1902. ) Same as Scarlet Flageolet Wax.

Red German Wax. (Listed by 1 seedsman. Seeds tested: Rennie, 1905.) Com-

posed of Scarlet Flageolet Wax and Violet Flageolet Wax. Apparently mtroduced

by William Rennie, by whom it has been listed at least since 1894.

Red Kidney Field Bean. (See p. 79.)

Red Mexican Field Bean. (Not listed in seed catalogues. Seeds tested: Braslan,

1905 1906.) This is a large, late, semirunning field variety grown extensively m
California, Colorado, and other parts of the West. It is of similar habit to Bayo

and Pinks and, like them, much more productive than eastern field varieties, but

possibly too late in season to be grown in New York or Michigan. It is thought

to be of Spanish or Mexican origin and seems to have been first cultivated in

this country in California. Seeds of the variety are illustrated on Plate I, 21.
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Bed-Podded Dwarf Horticultural. (Listed by 1 seedsman. Seeds tested: Greg-

ory, 1905.) Same as Boston Fav(;rite. Name apparently first u.sed al)out 1888 by

James J. H. Gregory ife Son, but should not be confounded with either Dwarf Hor-

ticultural or Ruby Horticultural Bush of present day.

Bed Valentine. (See p. 79.)

Befugee. (See p. 80.)

Befugee Wax. (See p. 108.)

Bennie's Stringless Wax. (Listed by 1 seedsman. Seeds tested: Rennie, 1905.)

Sample comprised Scarlet Flageolet Wax and Violet Flageolet Wax. Introduced

in 1898 by William Rennie.

Bhode Island Butter Pole. (Listed by 1 seedsman. Seeds tested: Huntington &
Page, 1905.) Same as White's Prolific Pole. Listed by seedsmen in this country

at least since 1867. Name almost out of use and type at present is best known as

White's Prolific Pole.

Bogers's Lima Wax. (See p. 109.)

Bose. (Listed by 1 seedsman.) A name applied by Henry Philipps Seed Company
to Canadian Wonder, but p.pparently first used by James J. H. Gregory & Sons

in 1880.

Bound Pod Kidney Wax. (See j). 109.)

Bound Yellow Six Weeks. (See p. 81.)

Boyal Com Pole. (See p. 121.)

Boyal Dwarf Kidney Field Bean. (Listed by 31 seedsmen. Seeds tested: Ferry,

1900, 1905; Kceney, 1904.) Same as White Kidney. Cultivated in this country

at least since 1857.

Buby Horticultural Bush. (See p. 81.)

Bustproof Golden Wax. (Listed by 26 seedsmen. Seeds tested: Buckbee, 1902.)

Same as Improved Golden Wax. Introduced al)OUt 1888.

Saba Pole. (No longer listed by seedsmen.) A name formerly applied to Small

White Lima.

Saddleback Wax. (Listed by 17 seedsmen. Seeds tested: Burpee, 1902; Ferry,

1900; Keeney, 1906; Rogers, 1904.) Introduced in 1890 by W. Atlee Burpee & Co.

as Burpee's Saddleback Wax and originated by N. B. Keeney Sc Son, of Le Roy,

N. Y. Variety is very similar to and of practically the same usefulness as German
Black Wax. Some seed sold under this name is apparently the same as German
Black Wax. Further trials are necessary before stating its exact identity and value.

St. Louis Seed Company's Improved Bush Lima. (Listed by 1 seedsman.

Seeds tested: St. Louis Seed Company, 1904.) Same as Wood's Prolific Bush
Lima. Introduced in 1904 by St. Louis Seed Company.

Salem Mammoth Pole Lima. (See p. 51.)

Salzer's Bush Lima. (Listed by 1 seedsman. Seeds tested: Salzer, 1904.) Same
as Dreer's Bush Lima. Named in 1903 by John A. Salzer Seed Company.

Salzer's Earliest Wax. (Listed by 1 seedsman. Seeds tested: Salzer, 1905.)

Same as Allan's Imperial Wax. Introduced about 1890 by John A. Salzer Seed

Company.

Salzer's Giant Stringless Wax. (Listed by 1 seedsman. Seeds tested: Salzer,

1905.) Same as Pencil Pod Black Wax. Introduced in 1901 by John A. Salzer

Seed Company.

Salzer's Prosperity Wax Pole. (Listed by 1 seedsman. Seeds tested: Salzer,

1905.) Same as Kentucky Wonder Wax Pole. Introduced in 1905 by John A.

Salzer Seed Company.

Salzer's Bound-Podded Wax. (Listed by 1 seedsman. Seeds tested: Salzer,

1905.) Same as German Black Wax. Introduced in 1897 by John A. Salzer Seed

Company.

Setlzer's Tree Field Bean. (Listed by 1 seedsman. Seeds tested: Salzer, 1905.)

Same as Navy Pea. Listed by John A. Salzer Seed Company at least since 1894.
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Salzer'8 White Wonder Field Bean. (l,isl.-.l !>> 1 s<'odsman. Seeds tested:

Salzer. 15)05.) Same as Day's Lealless McHliuin. Apparently naine<l hy John A.

Sal/er Seed Company ahovit 1892.

Scarlet Flageolet Wax. (See p. 110.)

Scarlet Runner Pole. (See p. 40.)

Schwill's Monstrous Pole Lima. (Listed by 1 seedsman. Seeds tested: Schwill,

1905, 190().) Same as King of Garden Pole Lima. Introduced in 1904 hy Oito

Schwill <k To.

Schwill's Quick Crop. (Listed by 1 seedsman. Seeds tested: Schwill, 1905.)

Same as Earliest Market. Introductnl in 1905 by Otto Schwill i^- Co.

Schwill's Royal Com Pole. (Listed by 1 seedsman.) Apparently the same as

l.iviiii^sion's Fvoynl Ci>rii TdIc. described on page 121 as Royal Corn.

Schwill's Wonderful Wax Pole. (Listed by 1 seedsman. Seetls tested: Schwill.

1905.) Same as Kentucky Wonder Wax Pole. IntnKluced in 1904 by Otto

Schwill .t Co.

Scotia Pole. (Sec p. 122.)

Seibert's Pole Lima. (See p. 51.)

Sewee Pole Lima. \ name formerly applied to Small \\1iite Pole Lima.

Shaker's Pole. (Listed by 1 seedsman. Seeds tested: Gordinier, 1906.) Same as

the sinallcr-sceded stock of Worcester Mammoth Pole. Introduced in 190fi by

W. II. (iordmier. So named because largely cultivated by the Shakers of New
York State.

Shipper's Favorite. (Listed by 1 seedsman. Seeds tested: Buist, 1902, 1905.)

Same as Hcsl of All Uu.sh and consisting largely of the flat-podded type. Intro-

duced by the Robert Buist Company about 1888.

Shotwell's Pole Lima. (Listed by 3 seedsmen. Seeds tested: .Tohn.son .t Stokes,

1897, 1902, 1904, 1900.) Same as Dreer's Pole Lima. Intrixluced in 1896 by

Johnson .fe Stokes and originated by the late Jacob R. Shotwell, of Rahway, N. J.

Sieva Bush Lima. (Listed by 5 seedsmen. Seeds tested: Ferry, 1902.) Same as

Hendersnii's liusli Lima. Name first came into use about 1896.

Sieva Pole Lima. (Listed by 36 seedsmen. Seeds tested: Rice, 1906.) Same as

Small White Pole Lima. Name has been in common use at least since 1800.

Silver Refugee. (Listed by 1 seedsman. Seeds tested: Keeney, 1904, 1905.)

Same as Golden Refugee. Name apparently in use only among canners and bean

growers.

Silver Wax. (Listed by 4 seedsmen. Seeds tested: Holmes, 1905; Maule, 1902,

1905.) Same as Crystal Wax. Introduced in 1900 by Holmes Seed Company as

Holmes's Improved Silver Wax.

Simmers's Early Giant Wax. (Listed by! seedsman. Seeds tested: Simmers,

1905.) Sample comprising Scarlet Flageolet and Violet Flageolet Wax. Described

by J. A. Simmers Seed Company as having originated in Germany and introduced

by their seed house in 1897.

Sion House Forcing. (Listed by 1 seedsman. Seeds tested: Michell, 1905.)

Same as Best of All Bush and consisting wholly of the round-podded type. A
well-known European sort listed by American seedsmen at various times since

about 1880. This sample was much more even than tnose of Best of All Bush.

SkiUman's Pole Lima. (No longer listed by seedsmen. Seeds tested: Johnson &
Musser, 1905, 1906.) Apparently same as Seibert's Pole Lima. Introduced in 1905

by Johnson & Musser, but apparently never listed except by this firm and not by them
after 1905. Said to have been originated in 1900 by John Skillman of Palms, Cal.

Small Carolina Pole Lima. A name sometimes applied to Small White Pole Lima.

Small Horse Bean. (Listed by 1 seedsman.) Described by Thorburn as a variety

of Horse bean known to botanists as Vicia faba.

Small White Bush Lima. A name sometimes applied to Henderson's Bush Lima.

Small White Pole Lima. (See p. 52.)
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Snowflake Field Bean. (See p. 82.)

Southern Creaseback Pole. (Listed by 6 seedsmen. Seeds tested: Thorburn,

1897, 1905.) Same as White Creaseback Pole. Named sometime after the intro-

duction of ^^^lite Creaseback in 1881.

Southern ProHfic Pole. (See p. 122.)

Southern Willow-Leaved Sewee Pole Lima. A name sometimes applied to "Wil-

li )\v-Ls'avril Pi lie Lima.

Speckled Beauty Pole Lima. (Listed by 1 seedsman.) Apparently first cata-

logued in 1906 by Otto Schwill it Co. Tlie description given by them states that

the variety is the same as Calico Pole Lima, and indicates that it is similar to or iden-

tical with Florida Butter Pole Lima.

Speckled Cranberry Bush. (Listed by 2 seedsmen.) A name sometimes applied

to Ruljy Horticultural Bush.

Speckled Cranberry Pole. (Listed by 48 seedsmen. Seeds tested: Ferry, 1898,

1900, 1903: Fish. 1903-1905; Rawson, 1901; Thorburn, 1897.) Same as London
Horticultural Pule. Xame has been in common use since about 1855.

Speckled Cut Short Pole. (See p. 123.)

Speckled Wax. fSeep. 111.)

Steckler's CaUco Bush Lima. (Listed by 1 seedsman. Seeds tested: Steckler,

1906.) Same as Jackson Wonder Bush Lima. Introduced in 1906 by J. Steckler

Seed Company.

Steckler's Perfectly Straight Round Pod. (Listed by 1 seedsman. Seeds tested:

Steckler. 1904.) Same as Perfectly Straight Round Pod, more generally known as

Longfellow. Introduced in 1903 by J. Steckler Seed Company.

Stokes's Evergreen Pole Lima. (Listed by 1 seedsman. Seeds tested: Johnson
tt Stokes. 1905. 1906. i Trial too incomplete todescribe type fully, but pod evidently

of same class as Salem Mammoth, and possil)ly a selection of that variety. Appar-
ently a different tyi^e of pod from Evergreen Pole Lima of William Henrj^ Maule.
Introduced about 1892 by Johnson i^- Stokes, who state the variety to be valuable

and distinct because of seeds holding their green color at all stages, even the dry
seeds remaining green when cooked.

Simsliine Bush Wax. (Listed by 1 seedsman. Seeds tested: Bolgiano. 1905.)

Same as (julden Eyed Wax. Apparently a recent introduction of J. Bolgiano &
Son.

Svmshine Wax Pole. (See p. 132.)

Sutton's Dwarf Forcing. (Listed by 1 seedsman. Seeds tested: Moore Sz Simon,
1906.) Trial too poor to make a full description of the type, but evidently a very
distinct sort, peculiar for very small ^ize of plant, exceedingly compact habit, and
numerous fruit spurs projecting high above foliage. Pods more like Ne Plus Ultra

than any other on trial, differing principally in being darker green in color, smaller

and narrower in shape of pod, and shorter in pod point. First listed in this country
in 1906 liy Moore ^t Simon, and apparently introduced from England.

Sutton's Dwarf Sugar. (Listed by 1 seedsman. Seeds tested: Schlegel & Fott-

ler, 1905.) Same as Best of All Bush, and consisting wholly of the round-podded
type. Introduced from England, and first listed in this countrj- by Schlegel iS

Fottler in 1905. Much more even and purer than present stocks of Best of All.

Sutton's Perfection. (Listed by 1 seedsman. Seeds tested: Schlegel Sc Fottler,

1903. ) Same as Longfellow. An English sort first listed in this countrv bv Schlegel

& Fottler in 1903.
'

"
' .

Sword Long Pod Horse Bean. (Listed V)y 4 seedsmen.) A variety of Horse bean
known to Imtanists as Vic'ta jaba.

Tait's White Wax. (Listed by 1 seedsman. Seeds tested: J. Bolgiano, 1905.)

Same as Davis Wax. Introduced about 1898 by Geo. Tait i^ Sons.

Tall German Black Wax Pole. A name often applied to Black Wax Pole.

Tall July Runner Pole. (Listed by 1 seedsman. Seeds tested: Thorburn. 1901,

1902, 1905.) Same as White Creaseback Pole, and composed wholly of the true,

round-podded type. Introduced from Germany in 1900 by J. M, Thorburn & Co.
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Tall Sioux Pole. (Listed 1>y 2 seedsmen. Seeds tested: Field, li)()t, Sioux, 1905.)

Same as Concord Polo. Introduced about 1898 by Sioux City Seed Company.

Tampico Field Bean. Xo longer listed by American seedsmen. A name formerly

applii'd to lilack Turtle Soup.

Taylor's Green Pod. (See p. 82.)

Tennessee Green Pod Bush. (See p. 83.)

Tennessee White Corn Hill Pole. (Listed by 1 seedsman. Seeds tested: Moore

t^ Simon, 1905.) Same as Dutcli Case Knife Pole. Introduced in 1897 by Moore

i^ Simon, who state the seeds came from Tennessee

Tennessee Wonder Pole. (See p. 124.)

Texas ProKfic Pole. (Listed by 4 seedsmen. Seeds tested: Hastings, 1905.)

Same as Kentucky Wonder Pole. Origin of name is obscure. Possibly kno\vn

locally for many years, but apparently not recognized in seedsmen's lists until quite

recently.

Thorburn's Bush Lima. (Listed by 10 seedsmen. Seeds tested: Thorburn, 1901,

1904, J!K)5.) Same as Dreer's Hush Lima. Introduced in 1889 by J. M. Thorburn

& Co. Originated l)y J. W. Kumerle of Newark, N. J. Type now generally known
as Dreer's Bush Lima.

Thorburn's Prolific Market. (See p. 83.)

Thorburn's Refugee Wax. (Listed by 1 seedsman. Seeds tested: Thorburn, 1901,

1902.) As now .sold, this variety is same as stringless type of Refugee Wax, but is

said to have been distinct when first introduced in 1890 by J. M. Thorburn S^ Co.

Said to have been derived from Extra Early Refugee.

Tom Thumb. (No longer listed by American seedsmen. Seeds tested: Landreth,

1905.) Very similar to and possibly identical with Wonder of France. Introduced

in 1903 by D. Landreth Seed Company, as Landreth's Tom Thunil., i)ut apparently

never listed except in 1903 and 1904 fjy above seedsmen.

Triumph of Frames. (See p. 84.)

Trucker's DeHght Pole Lima. (Listed by 1 seedsman. Seeds tested: Holmes,

1902, 1904, 1906. ) Very similar to and possibly same as Seibert's Pole Lima. Intro

duced in 1902 by Holmes Seed Company.

Tucker's ProUfic Bush Lima. (Listed by 1 seedsman. Seeds tested: Texas, 1904,

1905.) Same as Wood's Prolitic Bush Lima. Introduced in 1903 by several Ameri-

can seedsmen. Said to have originated with Oeorge Tucker, Old Church, Va.

Turtle Soup Field Bean. A name sometimes applied to Black Turtle Soup.

Union White Valentine. (No longer listed by seedsmen. Seeds tested: Johnson

& Stokes, 1897
.
) Same as White Valentine. Name has been in use since about 1890.

Valentine Wax. (See p. 111.)

Veitch's Forcing. (See p. .84.)

Ventura Wonder Wax. (Listed by 3 seedsmen. Seeds tested: Johnson & Musser,

1905.) Same as Davis Wax. Introduced in 1900 by Johnson & Musser.

Vick's Prohfic Pickler. (See p. 85.)

Vienna Forcing. (See p. 85.)

Vineless Marrow Field Bean. (See p. 86.)

Violet Flageolet Wax. (Listed by 10 seedsmen.) A name sometimes applied to

Purple Flageolet Wax.

Virginia Cornfield Pole. (See p. 124.)

Walter's ProUfic Pole Lima. (Listed by 1 seedsman. Seeds tested: Moore &
Simon, 1904, 1906.) Same as Dreer's Pole Lima. Introduced in 1901 by Moore

& Simon, who write the variety originated with Henry Walter, of Rancocas Creek,

N.J.

Wardwell's Kidney Wax. (See p. 112.)
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Warren Bush. (See p. 86.)

Warwick. (See p. 87.)

White Cherry Pole. (Listed by 1 seedsman. Seedstested: Griffith & Turner, 1905.)

Same as Lazy Wife Pole. Name used by above-named seedsmen at least since 1890

and probalily by others long before that time.

White Cornfield Pole. (Listed by 1 seedsman. Seeds tested: Schisler-Corneli,

1905.) Same as White Greaseback Pole. Name apparently first used by above-

named seedsmen.

White Cranberry Bush. Name used as early as 18.30, but now out of use among
seedsmen, or at least not now to be found in seed catalogues.

White Cranberry Pole. A name now sometimes applied to Lazy Wife Pole; Init

as used about 1830 it seems to have designated a sort smaller seeded than Lazy Wife
Pole.

White Creasehack Pole. (See p. 125.)

White Dutch Runner Pole. (See p. 41.)

White Kidney Field Bean. (See p. 87.)

White Kidney Wax. (Listed by 4 seedsmen.) A very aml)iguous name, l)ut gen-

eratlly used with reference to Davis Wax.

White Marrow Field Bean. (See p. 88.)

White Mexican Field Bean. (Listed by 1 seedsman. Seeds tested: Hastings,

1905.) Same as Navy Pea. Name apparently first used by seedsmen about 1885.

White Sickle Pole. (See p. 126.)

White Valentine. (See p. 88.)

White Wax. (Listed by 34 seedsmen.) The old bean formerly cultivated in this

country as White Wax and German White AVax was one of the first iised wax-podded
bush varieties, but the old type of this name has apparently gone out of use. The
type now sold inider this name is generally Davis Wax, which is a very different

variety from the true type of thirty years ago, and quite different from Burjiee's

Stringless White Wax of present day.

White Wonder Bush Field Bean. (Listed liy 6 seedsmen.) A name applied in

the West to a variety of field bean.

White Wonder Pole. This name is sometimes used by California growers for White
Sickle Pole, but has never been included in seedsmen's lists.

White's Prohfic Pole. (See p. 126.)

Wilkie's Perfection Prize Pole Lima. (Listed by 1 seedsman. Seeds tested:

Moore & Simon, 1904-1.90().) Very similar to and possibly identical with Ford's

Mammoth Pole Lima. Introdviced in 1892 Ijy Moore & Simon, who state that the
variety originated with Thomas Wilkie, a Philadelphia market gardener.

WiUet's Bush Lima. (Listed by 1 seedsman. Seeds tested: Willet, 1905.) Same
as Burpee's Bush Lima. Introduced in 1905 by N. L. Willet Drug Company.

WiUing's Pride Pole. (Listed by 1 seedsman. Seeds tested: Salzer, '1905.) Same
as Southern Prolific Pole and consisting wholly of the long flat-podded type.

Apparently introduced by the John A. Salzer Seed Company, by whom it has been
listed since 1894.

Willow-Leaved Bush Lima. (See p. 44.)

Willow-Leaved Pole Lima. (See p. 52.)

Wisconsin Tree Field Bean. (Listed by 1 seedsman. Seeds tested: Moore &
Simon, 1904, 1905.) Same as White Marrowfat. Introduced in 1893 by .1. A.

Everitt Seed Company.

Wonder Bush Lima. (See p. 45.)

Wonder of France. (See p. 89.)
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Wood's Bacon Bean. iXd Iniii,'!!- listed hy American pcodsmeii. Seeds tesUul:

Wood, liH)").) A vuiicly <>( F.iit;lisli Hioud or Hoi^e l)eans kimwu tn hulanisls as

Vicia falia. liitrodiiccd" in 1S'J7 \>y T. W. Wood A: Sons.

Wood's Earliest Hardiest. (Xo longer li.sted by Ameriean seedsmen. Seeds tested

:

Wood, 1!K):^) IiUrodufcd in 1S!>:5 hy T. \V. Wooil i\: Sons. Same tyjir of Ix-aii as

Earliest Market and pnssihly identical with it or Emperor William.

Wood's Earliest Red Valentine. (Listed by 1 seedsman. Seeds tested; WOod,
li)0:}.) Same as Red Valentine. Introdmed in 1805 by T. W . Wood & Sons.

Wood's Improved Pole Lima. (See p. 53.)

Wood's Prolific Bush Lima. (See p. -15.)

Worcester Mammoth Pole. (See p. 127. i

Wi'en's Egg Pole. (Listed l)y Ki seedsmen. Seeils te.sted: Hurpee, 11)01; May,
1S!)7.) Same as London Ilortieultural Pole. Name used in this country since

about ISdo to designate London IbirticuUural.

Yankee Winter. (See p. 89.)

Yard Long Pole. (See p. 38.)

YeUow Cranberry. (See p. 90.

>

Yellow Eye Field Bean. (Li.sted by 3 s<>ed.smen. Seeds tested: Haskell, 1905.)

A very old field variety listed by American seedsmen at lea.st since 1874 and for-

merly grown more extensively than at present. Department trials were too incom-
plete to afford a basis for description, l)ut enough develoj)ment was made to show
that the variety is distinct and of al)out the i^ame general usefulness as Improved
Yellow Eye, which it re^(Mnbles more than any other, differing ])rincipally in nar-

rower, flatter seed, with smaller area of yellow around eye or of about the .same color

and shape of seed as Golden-Eyed Wa.x: (PI. Ill, 1): while pods are narrower and
vine less spreading in habit than Improved Yellow Eye.

York Wax. (Listed by 1 seedsman. ) Same as (Jolden Wax. One of the lirst culti-

vated wax varieties. First li.sted l)y James J. II. Gregory tt S(jn about 1870.

Yosemite Wax. (See p. 112.)
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DESCRIPTION OF PLATES.
Page.

Platk I. Side and ventral views of ripe seeds. 1.—Speckled Out Short Pole.

2.—Eureka. 3.—Taylor's Green Pod. 4.—Round Yellow Six Weeks.
5.—Yellow Cranberry Bush. 6.—London Horticultural. 7.—Ruby Horti-

cultural Bush. 8.—Extra Early Horticultural Pole. 9.—Worcester Mam-
moth Pole. 10.—Childs's Horticultural Pole. 11.—Golden Carmine-

Podded Horticultural Pole. 12.—Concord Pole. 13.—Red Valentine.

14.—Warwick. 15.—China Red Eye. 16.—Horticultural Wax. 17.—Best
of All (round-podded type). 18.—Best of All (flat-podded type). 19.

—

Hodson Wax. 20.—Longfellow. 21.—Red Mexican. 22.—Sunshine Wax
Pole. 23.—Knickerbocker. 24.—French Kidney. 25.—Red Kidney.

26.—Boston Favorite. 27.—Brockton Pole. 28.—Crimson Beauty 160

Plate II. Side and ventral views of ripe seeds. 1.—Yard Long Pole. 2.

—

Southern Prolific Pole. 3.—Brown Swedish. 4.—Double-Barrel Wax.
5.—Improved Golden Wax. 6.—Detroit Wax. 7.—Leopard Wax. 8.

—

Black Wax Pole. 9.—Henderson's Market Wax. 10.—Bayo. 11.—War-
ren Bush. 12.—Improved Yellow Eye. 13.—Pinks. 14.—Indian Chief

Wax Pole. 15.—Mont d'Or Wax Pole. 16.—Powell's Prolific Pole. 17.—
Wardwell's Kidney W^ax. 18.—Maule's Butter Wax. 19.—Monarch Wax.
20.—White's Prolific Pole. 21.—Florida Butter Pole Lima. 22.—Jackson
Wonder Bush Lima. 23.—Dreer's Pole Lima. 24.—Marldehead Horticul-

tural Bush. 25.—Pencil Pod Black Wax. 26.—Scarlet Flageolet Wax.
27.—Currie's Rustproof Wax. 28.—Golden Champion Wax Pole ] (iO

Plate III. Side and ventral views of ripe seeds. 1.—Golden-Eyed Wax. 2.

—

Vienna Forcing. 3.— Allan's Imperial Wax. 4.—Grenell's Stringless Green

Pod. 5.—Refugee. 6.—Extra Early Refugee. 7.—Galega. 8.—French

Mohawk. 9.—Round Pod Kidney Wax. 10.—Mohawk. 11.—Landreth's

Wax Pole. 12.—Lightning. 13.—Tennessee Wonder Pole. 14.—Cream
Valentine. 15.—Blue Pod Butter. 16.—Tom Thumb. 17.—Black Tur-

tle Soup. 18.—Long Yellow Six Weeks. 19.—Tennessee Green Pod Bush.

20.—Black Valentine. 21.—Kentucky Wonder Wax Pole. 22.—Large

White Pole Lima. 23.—Vick's Prolific Pickler. 24.—Giant Stringless

Green Pod. 25.—Mottled Pole Lima. 26.—Yosemite Wax. 27.—Cana-

dian Wonder. 28.—Broad Windsor 160

Plate IV. Side and ventral views of ripe white seeds. 1.—Snowflake Field.

2.—Navy Pea Field. 3.—Crystal Wax. 4.— Lady AVashington Field. 5.—

Rogers's Lima Wax. 6.—Day's Leafless Medium Field. 7.—White Crease-

back Pole. 8.—Royal Corn Pole. 9.—Everbearing. 10.—Early Aroostook

Field. 11.—Garden Pride. 12.—Golden Crown Wax. 13.—Davis Wax.
14.—Vineless Marrow Field. 15.—White Marrow Field. 16.—Lazy Wife

Pole. ]7.—Burpee's White Wax. ]8.—Golden Cluster Wax Pole. 19.-

Emperor William. 20.—Burger's Stringless Pole. 21.—French Flageolet.
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22.—White Kidney Field. 23.—Wliite Sickle Pol.'. 24.—Dutch Case
^''^^

Knife Pole. 25..—Barteldes's Bush Lima. 2G.—Wood's Improved Pole

Lima. 27.—Small White Pole Lima. 2S.—White Dutch Runner Pole.. . 160

Plate Y. Cross sections of snap and green shell pods. L—Southern Prolific

Pole (snap pod of round-podded type). 2.—Southern Prolific Pole (snap

pod of flat-podded type). 3.—Navy Pea Field (snap pod). 4.—Triumph
of Frames (snap pod). 5.—Vienna Forcing (snap pod). 0.—Yankee Win-
ter Field (snap pod). 7.—Crystal Wax (snap pod). 8.—Prolific Black
Wax (snap pod). 9.—Bountiful (snap pod). 10.—Currie's Rustproof Wax
(snap pod). 11.—Refugee (snap pod of flat-podded type). 12.—Refugee
(snap pod of round-podded type). 13.—Burpee's Stringless Green Pod
(snap pod). 14.—Black Yalentine (snap pod). 15.—Scotia Pole (snap

po.d). 1<).—Detroit Wax (snap pod). 17.—Mohawk (snap pod). 18.

—

Keeney's Rustless Golden Wax (snap pod). 19.—Rogers's Lima Wax
(snap pod). 20.—Lightning (snap pod). 21.—Yoseraite Wax (snap pod
of decided double-barreled form). 22.—Yo.'semite Wax (snap pod of normal

form). 23.—Powell's Prolific Pole (snap pod). 24.—Maule's Butter

Wax (snap pod). 25.—Kentucky Wonder Pole (green shell pod). 20.

—

Kentucky Wonder Wax Pole (.snap pod). 27.—Golden -Cluster Wax Pole

(snap pod). 28.—Dutch Case Knife Pole (snap pod). 29.—Tennessee

Green Pod (green shell pod cut between seeds). 30.—Tennessee Green
Pod (green shell pod cut tlirough seed). 31.—Large White Pole Lima
(gi-een shell pod). 32.—White Dutch Runner (undersized or immature
green shell pod cut between seed). 33.—White Dutch Runner (undersized

or immature green shell pod cut through seed). 34.—Small ^\^^ite Pole

Lima (green shell pod). 35.—Wood's Improved Pole Lima (green shell

pod). 36.—Dreor's Pole Lima (gre'en shell pod) 160

Plate VI. Bush varieties (snap pods). 1.—Improved Golden Wax. 2.—Golden
Wax. 3.—Horticultural Wax. 4.—Allan's Imperial Wax 160

Plate VII. Bush varieties (snap pods). 1.—Bismarck Black Wax. 2.—Extra

Early Refugee. 3.—Red Valentine. 4.—Prolific Black Wax 160

Plate VIII. Bush varieties (snap pods). 1.—Currie's Rustproof Wax. 2.

—

Yosemite Wax. 3.—Pencil Pod Black Wax. 4.—Triumph of Frames 160

Plate IX. Bush varieties (snap pods). 1.— Longfellow. 2.—Warren Bush.

3.—Burpee's Stringless Green Pod. 4.—Black Valentine 160

Plate X. Bush varieties (snap pods). 1.—Long Yellow Six Weeks. 2.

—

Canadian Wonder. 3.—Wardwell's Kidney Wax. 4.—Yankee Winter
Field 160

Plate XI. Bush varieties (snap pods). 1.—Thorburn's Prolific Market. 2.

—

China Red Eye. 3.—Best of All (late type). 4.—Blue Pod Butter 160

Plate XII. Bush varieties (snap pods). 1.—Byer's Bush. 2.^Vienna Forc-

ing. 3.—Refugee. 4.—Mohawk , 160

Plate XIII. Bush varieties. 1.—Bountiful ( snap pods). 2.—Lightning

(snap pods). 3.—Navy Pea Field (green shell pods). 4.—Black Turtle

Sou^ (snap pods). 5.—Round Yellow Six Weeks (snap pods) 160

Plate XIV. Bush varieties (green shell pods). 1.—Red Kidney Field. 2.

—

Tennessee Green Pod. 3.—Improved Goddard. 4.—Boston Favorite 160

Plate XV. Pole varieties (green shell pods). 1.—Extra Early Horticultural

Pole. 2.—Kentucky Wonder Pole. 3.—Lazy Wife Pole 160

Plate XVI. Pole varieties. 1.—Southern Prolific Pole (green shell pods of

long-podded type). 2.—Southern Prolific Pole (green shell pods of short

tough-podded type). 3.—Kentucky Wonder Wax Pole (snap pods). 4.

—

Southern Prolific Pole (snap pod of short fleshy-podded type). 5.

—

Golden Champion Wax Pole (snap pods) 160
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Plate XVII. Pole varieties. 1.—Speckled Cut Short Pole (green shell pods).

2._ Scotia Pole (snap pods). 3.—Black Kentucky Wonder Pole (snap

pods). 4.—Speckled Cut Short Pole (green shell pod) 160

Plate XVIII. Pole varieties. 1.—\Miite Dutch Runner Pole (snap pods).

2.—\\Tiite's Prolific Pole (snap pods). 3.—Red Cranberry Pole (green

shell pods) 160

Plate XIX. Pole varieties (green shell pods). 1.—^Miite Creaseback Pole.

2.—Brockton Pole. 3.—Worcester Mammoth Pole 160

Plate XX. Pole varieties (green shell pods). 1.—Dutch Case Knife Pole.

2._Concord Pole. 3.—Royal Corn Pole : 160

Plate XXI. Lima varieties (gi-een shell pods). 1.—Mottled Pole Lima. 2.

—

Burpee's Bush Lima. 3.—Seibert's Pole Lima. 4.—Wood's Improved

Pole Lima. 5.—Small White Pole Lima 160

Plate XXII. Pole Lima varieties (green shell pods). 1.—King of Gtarden

Pole Lima. 2.—Leviathan Pole Lima. 3.—Dreer's Pole Lima. 4.

—

Dreer's Pole Lima 160

Plate XXIII. Leaf tjT^es. 1.—Keeney's Rustless Golden Wax. 2.

—

Willow-Leaved Pole Lima. 3.—Rogers's Lima Wax. 4.—Refugee Wax.

5.—Snowflake Field. 6.—Red Valentine. 7.—Ruby Horticultural Bush.

8.—Davis Wax 160

Plate XXIV. Leaf types. 1.—Galega. 2.—Golden Wax. 3.—Golden Refu-

gee. 4.—Blue Pod Butter. 5.—Small ^^^lite Pole Lima. 6.—Canadian

Wonder. 7.—Dreer's Pole Lima 160
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Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. PLATE I,

ec 90 90 9012 3 4

99 C^§ Of €®
8

§€ 6(1 M f
10 II

00 90 £0 00
13 14 15 16

91 00 01 19
17 18 19 20

e^ ee
21 22 23 24

25 26 27 28

Side and Ventral Views of Ripe Seeds.

(Natural size.)





Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II.

Side and Ventral Views of Ripe Seeds.

(Natural size.)





Bui. 109, Bureau of Plant Industry, U. S, Dppt of Agriculture. Plate 111.

Side and Ventral Views of Ripe Seeds.

(Natural size.)





Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Side and Ventral Views of Ripe White Seeds.

(Natural size.)





Bui. 109, Bureau of Plant Industry, U. S Dept. of Agriculture. Plate V.
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Bui. 109 Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VI

Bush Varieties (Snap Pods).

l.-Improve<l Golden Wax. 2.-Golden Wax. a.-Hortkailtuml Wax. J.-Allan's Imperial Wax.

(J natural size.)





Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VII.

Bush Varieties (Snap Pods).

1.—Bismarck Black Wax. -J.—Extra Early Refugee. 3.—Red Valentine. 4.— Prolific Black Wax.

(5 natural size.)





Bui 109, Bureau of Plant Industry, U. S Dept. ot Agriculture. Plate VIII.

Bush Varieties (Snap Pods).

l.—Currie's Rustproof Wax. 2.—Yosemite Wax. 3.—Pencil Pod Black Wax. 4.—Triumph of Frames.

{I natural size.)





Bui. 109, Bureau of Plant Industry, U. S Dept. of Agriculture. Plate IX.

Bush Varieties (Snap Pods).

1.—Longfellow. 2.—Warren Biush. 'i.—Burpee'.s Stringless Green Poil. -J.—Black Valentine.

(I natural size.)





Bui. 109, Bureau of Plant Industrv, U, S, Dept of Agriculture Plate X.

Bush Varieties (Snap Pods).

1.—Lcing Yellow Six Weeks. -J.—Canadian Wonder. ?,.—Wardwell's Kidney Wax. 4.—Yankee
Winter Field.

{I natural size.)





Bui 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate XI.

Bush Varieties (Snap Pods).

l._Xliorburii's Prolific Market. 2.—China Red Eye. 3.—Best of All (late tvpe). 4.—Blue Pod
Butter.

(I natural size.)





Bui. 109, Bureau of Plant Industry, U. S Dept. of Agriculture. Plate XII.

Bush Varieties (Snap Pods).

1.—Byer's Bush. 2.—Vienna Forcing. ?>.—Refugee. 4.—Mohawk.
(I natural size.)





Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate X!II.

Bush Varieties (Snap Pods and Green Shell Pods).

l._Bountiful. 2—Lightning. 3.—Navy Pea. 4.—Black Turtle Sonp. 5.—Round Yellow Six Weeks.

(I natural size.)





Bui. 109, Bureau of Plant Industry, U S. Dept of Agriculture. Plate XIV.

Bush Varieties i Green Shell Pods').

1.—Red Kidney Field. 2.—Tennessee Green Pod. 3.—Improved Goddard. 4.—Boston Favorite.

(I natural size.)





Bui. 109, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate XV.

Pole Varieties (Green Shell Pods).

1.—Extra Early Horticultural Pole. 2.—Kentucky Wonder Pole. 3.—Lazy Wife Pole.

(I natural size.)





Bui. 109 Bureau of Plant Industry U S Dept of Agriculture. Plate XVI.

Pole Varieties (Green Shell Pods and Snap Pods).

1, 2, and 4.—Types of Southern Prolific Pole. 3.—Kentucky Wonder Wax Pole. .5.—Golden
Champion Wa.x Pole.

(I natural size.)





Bui 109 Burea-.i o< Plant Industry, U S Dept of Agriculture Plate XVII.

Pole Varieties (Green Shell Pods and Snap Pods).

1 and 4.—Speckled Cut Short Pole. 2.—Scotia Pole. 3.—Black Kentucky Wonder Pole.

(5 natural size.)





Bui. 109, Bureau o' Plant Industry, U. S Dept, of Agriculture Plate XVIII

Pole Varieties (Snap Pods and Green Shell Pods).

1.—White Dulrh Kuniier Pole. 2.—White's Prolific Pole. 3.—Red Cranberry Pole.

(I natural size.)





Bui 109 Bureau r' Plan* Industry. U. S Dept, of Agriculture. Plate XIX.

Pole Varieties (Green Shell Pods).

-White Creaseback Pole. 2.—Brockton Pole. 3.—Worcester Mammoth Pole.

(I natural size.)





Bui 109 Bureau of Plant Industry. U S Dept. of Agriculture Plate XX.

Pole Varieties (Green Shell Pods).

1.—Dutch Case Knife Pole. 2.—Concord Pole. 3.—Royal Corn Pole.

(I natural .size.)





Bui, 109, Bureau of Plant Industry U, S Dept, of Agriculture Plate XXI

1.—JVIottled Pole Lima.

Lima Varieties (.Green Shell Podsj.

!.—Burpee's Bush Lima. 3.—Seiberl's Pole Lim-i. 4.—Wood's Improved
Pole Lima. 5.—Small White Pole Lima.

( 5 natural size.)





Bui. 109, Bureau of Plant Industry. U S. Dept of Agriculture Plate XXII

Pole Lima Varieties (Green Shell Pods>.

h—King of Garden Pok- Lima. 2.—Leviatlian Pole Lima. 3 and 4.—Dreer's Pole Lima.

(I natural size.)





Bui. 109. Bureau of Plant Industry, U. S, Dept. of Agriculture. Plate XXIII

Leaf Types.

J.—Keeney'.s Rustless Golden Wax. 2.—Willow-Leaved Pole Lima. R.—Rog-ers's Lima Wax
4.—Kel'u.ijee Wax. 5.—Snowflake Field. 6.—Red Valentine. 7.—Riibv Horticultural'
Bush. S.—Davis Wax.

{I natural size.)





Bui, 109 Bureau of Plant Indjstry, U S Dept. of Agriculture. Plate XXIV.

Leaf Types.

1.—Galega. 2.—(ioldeii Wax. 3.—Golden Refugee. 4.—Blue Pod Butter. 5.—Small White Pole
Lima. ti.—Canadian Wonder. 7.—Dreer's Pole Lima.

(I natural size.)





INDEX.

Page.

Adams's Everbearing Cluster Butter Pole Lima, description 133

Admiral Togo, description 1 33

Algerian Wax Pole, description 134

Allan's Imperial Wax, description 91

American Sickle Pole, description 134

Andalusia Wax Pole, description 128

Anthnjcnose, resistance of varieties 21

Archias's Improved Kentucky Wonder Pole. See Kentucky Wonder Pole.

Arlington Red Cranberry Pole, description 113-114

Aroostook Bush Lima, description 39

Field. See Early Aroostook Field.

Asparagus l)eans, botanical relationship 12

classification, principles, 13

description of varieties 38

Pole, description 134

Banner Leafless Field, description 134

Barteldes's Bush Lima, description 40

Bayo Field, description 134

Bearing period, length 18

Bell's Giant Stringless Green Pod, description 134

Prolific Green Pod, description 134

Beat of All Bush, description 54-55

Early Market Bush, description 134

Pole, description 134

Big Sioux Pole, description 134

Bismarck Black Wax, description 91-92

Great German Soup Field, description 134

Black Algerian Wax Pole, description 134

Eyed Wax, description 92

Kentucky Wonder Pole, description 114

Pole Lima. See Early Black Pole Lima.

Spanish Field, description 134

Turtle Souj) Field, description 55

Valentine, <lescription 55-56

Wax Bush, description 134

Pole, description 135

Bliss's Extra Early Pole Lima, description 135

Blossoms, color 19

Blue Lake Creaseback Pole, description 135

Pod Butter, description 56

Field, description 135

Bolgiano's Early May Queen, description ; 135

Sunshine Bush Wax, description 135

Wax, description 135
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Boston Favorite, description 57

Navy Field, description 135

Pea Field, description 135

Yellow Eye Wax-Podded, description 135

Botanical relationship of bean species 11-13

Bountiful, description 57-58

Breck's Boston Snap, description 135

Dwarf Horticultural, description 135

String and Shell, description 135

Brittle Wax, description 135

Broad beans, botanical relationship 12

classification, principles 13

description of varieties 37-38

Windsor, description 37-38

Brockton Pole, description 114-115

Brown Six Weeks, description 135

Speckled Valentine, description 135

Swedish Field, description 58

Buckbee's Early Wonder Bush, description 136

Buist's Early Lightning Valentine, description 136

Burger's Stringless Pole, description 1 115

Burlingame Medium Field, description 136

Burpee's Bush Lima, description 42

Kidney Wax, description 92-93

Quarter Century Bush Lima. See Quarter Century Bush Lima.

Stringless Green Pod , description 58-59

White Wax, description 93

Willow-Leaved Bush Lima. See Willow-Leaved Bush Lima.

Bush Multiflora, description 136

Butter Bush Lima, description 136

Pole Lima, description 136

Wax, description 136

Byer's Bush, description 59-60

Cabbage Wax, description 136

California Black Wax, description 136

Branch Field, description 136

Butter, description 136

Pea Field, description 136

Rustproof Wax, description 136

Tree Field, description 136

Wonder Field, description 136

Canadian Wonder, description 60

Canavalia ensiformis, description 137

Carmine-Podded Horticultural Bush, description 137

Carolina Bush Lima, description 137

Pole Lima, description 137

Sewee Pole Lima, description 137

Catalogue of variety names - 133-155

Challenge Black Wax, description 93-94

Challenger Bush Lima, description 137

Pole Lima, description 137

Cherry Pole, description 137

Chickasaw Lima, description 137
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Childs'.s Extra Early Pole Lima, descri])ti(in 137

Horticultural Pole, description 115-116

Chilean Field, description 137

Pea Kield, description 1 37

China Re«i Eye, description 00

Classification of varieties 2J)-31

principles 1 3-14

Color of blossoms 19

green shell pods 22

leaves 1*^

seeds -!

stems an I branches 17

Concord Pole, description IK)

Cornfield Pole, d«'scription 137

Corn Hill Pole, description - 137

Cowpea, botanical relationship 12

Cranberry Pole, description 138

Cream Valentine, description 61

Creaseback Pole. See White Creaseback Pole.

Crimson Beauty, description 61-<32

Flageolet Wax, description 1 38

Crystal Wax, description 94

Cuban Asparagus Pole, description 138

Currie's Black Wax, description 138

Golden Wax, description 138

Rustproof Wax, description 94-95

Cut Short Pole, description 138

Cylinder Black Wax, description 138

Dallas Bush Lima, description 138

Davis Wax, description 95-96

Day's Leafless ^ledium Field, description 62

Description of plates 158-160

Descriptions, variety, rules 15-16

varieties classed as distinct 37-133

Detroit Wax, description 96

Diseases, resistance 21 ,
28

Dolichos sesquipedalis, description 138

Doul)le-Barrel Wax, description 96-97

Dreer's Bush Lima, description 42-43

Pole Lima, description 46-17

AVonder Bush Lima. See Wonder Bush Lima.

Dutch Case Knife Pole, description ' 116

Dwarf Case Knife, description 138

Cherry, description 138

Cranberry, description ^ 138

Horticultural, description 138

Red Cranberry, description 138

White Cranberry, description 138

Earliest Green Pod, description 138

Market, description 62-63

Early Aroostook Field, description 63

Black Pole Lima, description 139

Carmine-Podded Dwarf Horticultural, description 139
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Early Erfurt Dwarf Prolific Broad, description 139

Giant Advance Pole, description 117

Golden Cluster Wax Pole. See Golden Cluster Wax Pole.

Long-Podded Broad, description 139

May Queen, description 139

Mazagan Broad, description 139

Minnesota Field, description 139

Mohawk Six Weeks, description 139

Wonder Bush, description 139

Pole, description 139

Eldorado Wax, description 139

Elgin White Wonder Wax, description 139

Elliott's Bush Lima, description 139

Improved Pole Lima, description 139

Emerald Beauty, description 139

.

Emerson's Pea Field, descrijition 139

Emperor of Russia, description 139

William, description 63-64

English. Broad beans, description of varieties 37

Horse, description 140

Lima Horse, description 140

Stringless, description 140

Epicure Wax, description 140

Eureka Field, description "64

Everbearing, description 65

Evergreen Pole Lima, description 140

Excelsior Refugee, description 140

Extra Early Horticultural Pole, description 117-118

Jersey Pole Lima, description 47

Pole Lima, description 140

Refugee, description 65

Fat Horse Pole, description 140

Ferry's Golden Wax, description 140

Field species, botanical relationship 12-13

Field's First Early, description 140

First in Market, description 1-40

Flageolet Wax, description 140

Florida Butter Pole Lima, description 47

Ford's Mammoth Pole Lima, description 48

Forms for describing bush Kidney varieties 16-24

Lima varieties 25

pole Kidney varieties 24

varieties generally 16

French Asparagus Pole, description 140

Flageolet, description 66

Kidney Field, description - 66-67

Lead Pencil, description 140

Market, description 140

Mohawk, description 67

Stringless, description 141

Yard-Long Pole. See Yard-Long Pole.

Frost Pole Lima, description 141

Full Measure. See Henderson's Full Measure.
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Page.

Fuller's Black "Wax, description 141

Ringleader Wax, description 141

Galega, description 67-08

Refugee, descriiition 141

Garden species, botanical relationship 1 1-12

Pride, description (58

Genter's Sulphur Field, descriiition 141

Georgia Monstrous Pole, descrii)tion 141

German P>lack Wax Bush, description 97

Pole, descrij)tion 141

Prolific Black Wax. ,SVr Prolific Black Wax.
Soup, description 141

White Wax, descripti< m 141

Giant Dwarf Wax, descriptii )n 141

Forcer, description 69

Stringless (Treen Pod, description 69-70

Valentine, description 141

Goddard, description 141

Gold and Carmine Pole, description 141

Golden Andalusia Wax Pole, description 141

Beauty Wax, description .. . _ 97-98

Carmine-Podded Horticultural Wax Pole, description 128-129

Champion Wax Pole, description 129

Cluster Wax Pole, description 1 29-130

Crown Wax, description 98

Eyed Wax, description '. 98-99

Jersey Wax, description 142

Lazy Wife Wax Pole, description 142

Pole Lima, description 142

Refugee, description 70

Scimiter Wax, description 142

Wax, description 99-100

Great Northern Field, description 142

Western Field, description 142

Green Gem, description 142

Mazagan Horse, description 142

Nonpareil Horse, description 142

Seeded Flageolet, description 142

Green's Golden German Wax, description 142

Large-Seeded 3Iastodon Pole Lima, description 142

Grenell's Improved Golden Wax, description 142

Rustproof Wax, description ' 142

Stringless Green Pod, description 70-71

Griswold's Everbearing Wax, description 143

Gunkler, descrii:)tion 143

Habit, branching, pole Kidney varieti' s 24

clind:)ing, pole Kidney varieties 24

erect, bush Kidney varieties 16-17

Hammond's Luscious Stringless Wax, description 143

Hampton Pole, description 143

Harlington Windsor Horse, description 143

Hemisphere Pole, description 143

Henderson's Bush Lima, description 43-44
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Page.

Henderson's Full Measure, description ". 71

Ideal Pole Lima, description 48

Improved Bush Lima, description 143

Market Wax, description 100

History of varieties 14-15

Hodson Green Pod, description 71-72

Wax, description 100-101

Holmes's Improved Sickle Pole, description 143

Hopkins's EverVjearing Giant Wax, description 143

Red Valentine, description 143

Horse bean, description of class 143

Horticultural Cranberry Pole, description 143

Lima Pole, description 143

Pole, description 143

Wax, description 101

Hyacinth beans, ])otanical relationship 12-13

Ice bean, description 143

Ideal Pole Lima. See Henderson's Ideal Pole Lima.

Imperial Wax. See Allan's Imperial Wax.
White-Seeded Wax, description 144

Improved Black Wax, description 144

Goddard, description 72

Golden Wax, description 101-102

Pole Lima. See Wood's Improved Pole Lima.

Yellow Eye, description 72-73

Index to bulletin 161-173

Indian Chief Wax Pole, description 130-131

Introduction to bulletin 11

Isbell's Earliest, description 144

Golden Butter Wax, description 144

Perfect Pole Lima, description 144

Jack liean, description 144

beans, botanical relationship 12

Jackson Wonder Bush Lima, description 44

Japanese Asparagus Pole, description 144

Jones's Green Pod, description 144

Stringless Wax, description 102

July Pole, description 144

June Bush Field, description 144

Keeney's Refugee Wax, description 144

Rustless Golden Wax, description ' 102-103

Kentucky Wonder Pole, description 118

Wax Pole, description 131

Key to varieties 32-37

Kidney beans, botanical relationship 11

classification principles 13

description, l)ush green-podded 54-90

wax-podded 90-113

pole green-podded 113-128

wax-podded 128-133

varieties 53-133

forms for describing bush varieties 16-24

pole varieties 24-25
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Vatic.

Kitlney Wax, deyoription 144

King Horticultural Pole, ile8orii»tioii 144

of Earlies, (Icscriittion 144

( Jardeu rule Lima, description 4S—19

the Wax, description 144

King's Improved Butter Bush Lima, description 144

Pole Lima, description 144

Knickerbocker, description 71^

Kumerle Bush Lima, description 1 45

Lady Washington Field, description 145

Landreth's Scarlet Wax. description 145

Wax Pole, description 131-132

Large White Bush Lima, <lescription 145

Pole Lima, description 41)

Late Refugee. Set' Refugee.

Lazy Wife Pole, description 1 18-1 1

9

Leafless Medium Field, description 145

Leaves, color 19

length of petiole 19

shape 19

size 18

surface 19

Leopard Wax, descrii)tion 103-104

Leviathan Pole Lima, description 50

Lewis Pole Lima, de.scription 145

Lightning, description 73-74

Valentine, description 145

Lima beans, botanical relationship _ 11

bush, description 42-40

seas< >n 25

classification, principles 13

descriptions of varieties 41-53

forms 25

pole, descri i>tion 46-53

season 25

Waic, description 145

Livingston's Hardy Wax, description 1 04

Royal Corn Pole. Set' Royal Corn Pole.

Yellow Pencil Pod Wax, descri j)tion 145

London Horticultural Pole, description 119

Longfellow, description 74

Long-Podded Dolichos Pole, description 145

Pole Lima, description 50

Yellow Six Weeks, description 75

Low's Champion, description 75-76

McKenzie's Matchless Green Pod, description 145

McKinley Refugee, de.scription 146

Madagascar Pole, description 146

Mammoth Bush Lima, description 146

Horticultural Pole, description 146

Red German Wax, description 146

Stringless Green Pod, description 146

Marblehead Horticultural, description 76
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Market Wax. See Henderson's Market Wax.

Marrow Pea Field, description 146

Maryland White Pole, description 146

Matchless Green Pod, description 146

Maule's Butter Wax, description 104-105

Nameless Wax of 1906, description 105

May Queen, description 146

May's Champion Pole, description 146

Medium Navy Field, description 146

Mexican Bush Lima, description 146

Pinto Field, description 146

Tree Field, description 146

Michell's Giant Pole Lima, description 146

Midsummer Wax, description 146

Miller's Early Golden Stringless Wax, description 146

Rustproof Wax, description 147

Milliken's Wax, description 147

Missouri White Cornfield Pole, description 147

Wonder Pole description 1 20

Mohawk, description 77

Wax, description 147

Monarch Wax, description 105-106

Monstrous-Podded Southern Prolific Pole, description 147

Mont d'Or Wax Pole, description 132

Mottled Pole Lima, description ". 50-51

Mountain Field, description 147

Mugwump Pole, description 147

Multiflora beans, botanical relations^hip 12

classification, principles 13-14

description, bush varieties 39-40

description, pole varieties 40-41

descriptions of varieties 39-41

Muzzy' s Stringless Green Pod, descrii)tion 147

Names of bean varieties confusing 1 - 15

given to types 15

variety catalogue 133-155

Navy Pea Field, description 77-78

Ne Plus Ultra, description
"8

Newington Wonder, description 147

New York Golden Wax, description 147

Nichol's Medium Butter Pole Lima, description 147

Noll's Ideal Potato Pole Lima, description 147

North Star, description 147

Norwood Giant Stringless, description 147

Noxall Pole, description - - 147

October Pole, description 1"!'*^

Ohio Wax Pole, description 148

Old Homestead Pole, description 148

Oliver Field, description 1"!'^

One Thousand to One, description 148

Onondaga Pole, descrijition 148

Page's Extra Early, description 148

Painted Lady Pole, description 148
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ranimiro Kx tin Early Pole Lima, (lescription 148

IViuil I'od lihuk Wax, (U'St-ription 10(5-107

Perfection Wax, description 148

PfrtVctly Straight Kound Pod, description 148

Pinks Field, desiription 148

Plates, description 158

Pod clusters, position 22

size 22

point, len^rth 21

straightness 22

Pods, green shell, color 22

dejtressions between seeds 22

length 22

nnndjer of seeds 22-23

position of seeds 23

snap, brittleness 20

color 20

cross sections 20

fiber 21

length 19

quality 21

straightness 20

stringiness 20-21

uniformity in size 19

Point Market Prolific Pole, description 148

Potato Bush Lima, description 148

Pole Lima, description 148

Powell's Prolific Pole, description 120-121

Yellow Giant Wax Pole, description 149

Pride of Newton, description 149

Princess Pole, description ; 149

Prize Winner Field, <lescription 149

Productiveness 18

best sorts 27

Profusion Wax, description ] 49

Prolific Black Wax, description 107

Bush Lima, description 149

Everbearing Rustproof Wax, description 149

German Black Wax, description 149

Market. See Thorburn's Prolific Market.

Pickler, description 149

Tree Field, description 78-79

Prosperity Wax Pole, description 1 49

Purple Flageolet Wax, description 107-108

Quality, snap pods 21

sorts excelling 27-28

Quarter Century Bush Lima, description 149

Rapp's Favorite, description 149

Red Cranberry Bush, description 149

Pole, description _. .

.

121

Flageolet Wax, description 149

German Wax, description 149

Kidney Field, description 79
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Red Mexican Field, description 149

Podded Dwarf Horticultural, description 150

Speckled Cut Short Pole. See Speckled Cut Short.

Valentine, description 79-80

Refugee, description 80-81

Wax, description 108-109

Rennie's Stringless Wax, description 150

Rhode Island Butter Pole, description 150

Rogers's Lima Wax, description 109

Rose, description 150

Round Pod Kidney Wax, description 109-110

Yellow Six Weeks, description 81

Royal Corn Pole, description 121-122

Dwarf Kidney Field, description 150

Ruby Horticultural Bush, description 81-82

Runner beans, botanical relationship 12

description of varieties .S9-41

Runners, number - 1

'

Rust, resistance of varieties 21, 28

Rustpnjof Golden Wax, description 150

Saba Pole, description 150

Saddleback Wax, description 150

St. Louis Seed Company's Improved Bush Lima, description 150

Salem Mammoth Pole Lima, description 51

Salzer's Bush Lima, description 150

Earliest Wax, description 150

Giant Stringless Wax, description 150

Prosperity Wax Pole, description 150

Round-Podded Wax, description 150

Tree Field, description 150

White Wonder Field, description 151

Scarlet Flageolet Wax, description 110-111

Runner Pole, description 40-41

Schwill's Monstrous Pole Lima, descrii>tion 151

Quick Crop, description 151

Royal Corn Pole, description 151

Wonderful W^ax Pole, description 151

Scotia Pole, description 1 22

Season, bush Kidney varieties 17

Lima varieties 25

earliest sorts 28

latest sorts 28

pole Kidney varieties 24

Lima varieties 25

Seeds, color 24

cross sections 23

curvature at eye 24

ends 23

length 23

number in green shell pods 22-23

size 23

Seibert's Pole Lima, description nl-52

Sewee Pole Lima, description l'''!
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Shaker's Pole, description 151

Shipper's Favorite, description 151

Shotwell's Pole Lima, description 151

Sieva Bush Lima, description 151

Pole Lima description 151

Silver Refugee, description • 151

Wax, description 151

Simmers's Early Giant Wax, description 151

Sion House Forcing, description 151

Six Weeks. See Long Yellow Six Weeks and Round Yellow Six Weeks.

Size of plant 1^

Skillman's Pole Lima, description 151

Small Carolina Pole Lima, description 151

Horse bean, descrii)tion 151

White Bush Lima, description 151

Pole Lima, description 52

Snowflake Field, description 82

Source of seed samples 15-16

Southern Creaseback Pole, description 152

Prolific Pole, description 122-123

Willow-Leaved Sewee Pole Lima, description 152

Soy beans, botanical relationship - 12

Speckled Beauty Pole Lnna, description 152

Cranberry Bush, description 152

Pole, description 152

Cut Short Pole, description 123-124

Wax, description 1 1

1

Steckler's Calico Bush Lima, description 152

Perfectly Straight Round Pod, description 152

Stems of plants, color 17

thickness 17

Stokes's Evergreen Pole Lima, description , . - - 152

Stringiness, snap pods 20

Strineless Green Pod. See Burpee's Stringless Green Pod.

Summary of desirable varieties 25-28

Sunshine Bush Wax, description 152

Wax Pole, description 132-133

Sutton's Dwarf Forcing, description 152

Sugar, description 152

Perfection, description 152

Sutures, dorsal and ventral 21

Swedish beans. See Brown Swedish.

Sword Long Pod Horse bean, description 152

Tait's White Wax, description 152

Tall German Black Wax Pole, description 152

July Runner Pole, description 152

Sioux Pole, description - 153

Tampico Field, description 153

Taylor's Green Pod, description 82-83

Tennessee Green Pod, description - 83

White Corn Hill Pole, description 153

Wonder Pole, description 124

Texas Prolific Pole, description 153
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Thorburn's Bush Lima, description 153

Prolific Market, description 83-84

Refugee Wax, description 153

Thrashing, ease 23

Tom Thumb, description 153

Triumph of Frames, description 84

Trucker's Delight Pole Lima, description 153

Tucker's Prolific Bush Lima, description 153

Turtle Soup Field, description 153

Type names — 15

Union White Valentine, description .
153

Valentine. See Black Valentine, Cream Valentine, Red Valentine, Valentine

Wax, and White Valentine.

Wax, description 111-112

Varieties, bush, desirable for home use 25

earliest 28

latest 28

most largely grown 26

productive 27

of good quality 27-28

profitable for market 26

classed as distinct, descriptions 37-133

descriptions 37-133

desirable but little known. 28

disease-res-istant 28

field, most largely grown 27

pole, desirable for home use 26

earliest 28

latest 28

most largely grown 27

productive 27

of good quality 28

profitable for market 26

summary of most desirable 25-28

Veitch's Forcing, description 84-85

Velvet beans, botanical relationship 12

Ventura Wonder Wax, description 153

Vick's Prolific Pickler, description 85

Vienna Forcing, description -- 85-86

Vineless ^Marrow Field, description 86

Violet Flageolet Wax, description 153

Virginia Cornfield Pole, description 124-125

Walter's Prolific Pole Lima, description 153

Wardwell's Kidney Wax, description 112

Warren Bush, description 86-87

Warwick, description

White Cherry Pole, description ^^^

Cornfield Pole, description 1^'*

Cranberry Bush, description 15'*

Pole, description l^'*

Creaseback Pole, description 125-126

Dutch Runner Pole, description ^
"11

Kidney Field, description 87-88
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White Kidney Wax, description 154

Marrow Field, de^7cript ion <S8

Mexican Field, description 154

Sickle Pole, description 12(5

Valenti iie, description S8-89

Wax, description 154

Wonder Bnsh Field, description 154

Pole, description 154

Wliite's Prolific Pole, description lL>t)-127

Wilkie's Perfection Prize Pole Lima, description 154

Willet's Bush Lima, description 154

Willing's Pride Pole, description 154

Willow-Leaved Bush Lima, descripti< >n 44-45

Pole Lima, description 52-53

AVisconsin Tree I'leld, description 154

Wonder Bush Lima, descrij)tion 45

of France, description 89

Wood's Bacon, description 155

Earliest Hardiest, description 155

Red Valentine, deHcrii)ti()n 155

Improved Pole Lima, description 53

Prolific Bush Lima, description 45^6
Worcester Mammoth Pole, description 127-128

Wren's Egg Pole, description 155

Yankee Winter, description 89-90

Yard Long beans, description of varieties 38

Yellow Cranberry, description 90

Eye Field, description 155

Pencil Pod. >See Livingston's Yellow* Pencil Pod.

Six Weeks. See Round Yellow Six Weeks and Long Yellow Six

Weeks.

York Wax, description • 155

Y'osemite Wax, description 112-113
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Ventiiria

coiiiiiactd. Figs. S to 11.

—

Aiitho-stoiiieUu destruens. Figs. 12

to 14.

—

.Sciitorid loiH/ispora. Figs. ir> to IT.

—

,Si/neJnitriiiin

raceinii. Figs. 18 to 22.

—

Arurlniiofiis tnieiiyxixriiuis^ 60

V. Less important cranberry fungi. Fig. 1.

—

Spliueroncnui poino-

ruiii. Figs. 2 and ."..

—

I'latjitnJialxIits o.ri/cocci. Figs 4 to

9.-

—

TIeliiiiiit]i<>si)<)riiiiii iinieqiiaJis. Fig. 10.

—

/'li i/lliL^lictd im-

trefiicietis. Figs. 11 and 12.

—

Ceiitltoxpora (?) Iiiiiatit. Figs.

13 to 15.

—

Lcplothjiriuin ixiiin { V). Fig. ItJ.—Fungous spores

associated with Leptothyrlum poiiil (V). Figs. IT to 20.—

Sporoiienio c.riicoeci. Figs. 21 to 24.

—

Rhiibdospora^ oxycocci.

Figs. 2.") to 2S.

—

Hporoi'eiiia pmvlnutum. Figs. 2!) to 3;i

—

Lep-

totJnjriiiiii nxycocci 60

VI. Cranberries destroyed by blast and scald CO

VII. Cranberry Exobasidii. A and B.

—

E.rohasidiitiii vaccinii. C
and D.

—

Exohasidium oxycocci CO
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CRANBERRY DISHASES.

INTRODUCTION.

The American cranbeiTy {Vaccinim/i iiuicrocarpinn) has been in

cultivation for seventy-five years or more. The wild plant in its

native habitat does not appear to be affected to any very noticeable

degree by fungous parasites. Up to the present time only five species

of fungi, according to the published host indices, have been reported

as occurring upon this plant. It is generally the case, however, that

the longer a plant is in cultivation and the greater the area covered

by it the more numerous and serious are its parasites, since the con-

ditions and opportunities for their development and distribution be-

come much more favorable. This is true of the cranberry. At the

same time, this plant by selection, cultivation, and grow^th under

rather abnormal conditions has apparently become somewhat weak-

ened and more susceptible to disease.

The cranberry is distributed from Newfoundland southward

through the Alleghenies to North Carolina and westward into AVis-

consin. It is also cultivated in a few localities on the Pacific coast,

in Oregon and Washington. The native cranberry of that region is

regarded by some botanists as a variety of Vaccinium oxycoccus} (<*)

The diseases of the cranberry are most serious in the southern sec-

tions of its area of cultivation. The losses from the various maladies

are heaviest in New Jersej^ and decrease as one proceeds northward

through Long Island, Connecticut, and Massachusetts, being least of

all in the bogs of Nova Scotia. There is also comparatively small

loss from disease at present in Wisconsin and on the Pacific coast.

The annual crop of the United States approximates 1,000,000 bushels,

valued at about $2,000,000. The loss from disease is estimated to

average about 10 per cent, or $200,000 each year. From a careful

study of the matter is seems probable that the climatic conditions are

chiefly responsible for the greater amount of loss in the southern

localities. The long, hot summers of the southern region seem to

be unfavorable to the production of the most hardy cranberry plants

a The serial numbers used in this paper refer to the bibliography which will be

found on pages £1.5 to 57.

3525—No. 110—07 m 2

9



10 ' CEANBERRY DISEASES.

and at the same time most favorable for the development of the vari-

ous parasitic fungi which attack them.

Several serious diseases have been found to be prevalent. They have

nearly a^l, however, been heretofore included under one name by

cranberry growers. All softening of the fruit, accompanied by more

or less discoloration, has been called '' scald " or "" rot." This was

quite natural, as the differences in the appearance of fruit attacked

by the different parasites are so slight that it is difficult to distinguish

between them by external examination.

There is no accurate record, so far as we have been able to discover,

as to when the cranberry diseases first became sufficiently serious to

cause much loss. Mr. J. J. White read a letter before the Cranberry

Growers' Association in 1873 showing that the scald was knoAvn

twenty years earlier, i. e., 1853. The diseases have probably spread

more or less sfraduallv as the fruit has become more widelv cultivated.

PREVIOUS INVESTIGATIONS.

Cranberry scald was a frequent subject of discussion at the early

meetings of the New Jersey Cranberry Growers' Association,- which

Avas organized in 1869 and is now called the American Cranberry

Growers' Association.

In 1874 Dr. Thonuis Taylor. Microscopist of the Department of

Agriculture, was sent by the Commissioner of Agriculture, at the

request of the American Cranberry Growers' Association, to investi-

oate the so-called cranberrv " scald," which had for some vears caused

a great amount of loss on some of the Xcav Jersey cranberry bogs.

Doctor Taylor ' published several articles giving accounts of his obser-

vations and studies. He concluded, as a result of his Avork, that

the primary cause of the trouble was an excess of acid in the soil and

water. He also believed that excessi^'e heat and drought were impor-

tant factors, causing a fermentation to take place in the fruit. He
observed fungous filaments in the rotten or scalded berries, but did

not consider this fact of much importance.

Tajdor ^' says (Monthly Eeport, Dept. Agr., 1875, 44G) :
" I am

convinced that the scald and rot, so called, of the berry may arise

from dissimilar causes, although chen'iically considered they are

practically the same, A^iz, the couAersion of their starch into grape

sugar, a fermentable substance affording a nidus for the growth of

fungi."

It will be seen from this quotation that the presence of a fungus

Avas not considered the cause of the disease, but rather a secondary

.matter. Taylor belicA^ed that the trouble might be remedied by

some application to the soil AAhich Avould correct its acidity and pre-

A^ent the fermentation in the fruit. In accordance with this sug-
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PHEVIOLS INVESTIGATIONS. 11

ofestion a con.siderablo variety of substances was tried hy the cran-

berry growers, incliulin<r lime, copperas, salt, and sidpliur. Little

or no benefit, however, seems to have been derived from these appli-

cations, and the diseases continued to cause serious loss, varvinjr
7 ^ ^

somewhat in different seasons as the climatic and other conditions

chanced to be favorable to their development or otherwise.

Schroeter,- in 187!), in discussing a sclerotium disease of the fruit

of Vdcchihini inyrtillm^, mentions the American cranberry disease

which had been described by Taylor and exj)ressed his belief that the

troul)le was due to a parasitic fungus, either the same or one similar

to that which he found in Europe. lie had seen no specimens, how-
ever. Supposing the disease to be due to Sderotinia, he recom-

mended the application of lime and suggested Hooding the vines just

before the spores are formed.

Woronin '* in 1888 in treating of Sclerothiid oxycocci refers to the

cranberrv disease of the eastern United States and sujrwsts that it

is caused by this fungus. This opinion Avas not based on an examina-
tion of specimens, however, but on Doctor Taylor's accounts of the

disease. If the disease were caused bv Sderotinia he thou<rht it

could be eradicated by collecting and burning all the munnuied
berries.

Xo species, of Sderotinia has yet been found on cranberries in the

East so far as known, but. as will be seen later, one has been found
in Wisconsin.

In 1889, Dr. Byron D. Halsted.^" of the Ncav Jersey Experiment
Station, undertook a study of the cranberrv diseases, and as a result

])ublished a bulletin and several briefer reports on the subject.

Doctor Halsted ^ recognized the parasitic nature of the disease, and
described and illustrated, Avithout name, the two stages of the fungus
Avhich produces cranberry scald.. On account of his finding fun-

gous hyphse in the stems and roots of plants bearing rotten or scalded

berries, he concluded that the parasite infested the soil and perhaps
gained entrance to the plant, in part at least, by Avay of the roots. He
consequently thought that remedies should be directed chiefly toward
the improvement "of soil conditions." though later he recommended
spraying with a solution of ammoniacal copper carbonate.^- In his

later publication ^" he says :
" It seems well established that the

fungus infests all parts of the plants and may enter the berry by
means of the fihiments which grow from the stem directly into the

green berry, or by spores lodging upon the surface, the germ threads

penetrating the fruit." Doctor Halsted ^'' also investigated the cran-

berry gall disease, which will be referred to later.

Some work on cranberry diseases has also been done at the Wis-
consin Agi'icultural Experiment Station. This Avill be referred to

later in discussing the diseases.
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12 CKAXBERRY DISEASES.

In 1901, at the urgent request of the American Cranberry Growers'

Association and in cooperation with the New Jersey Experiment

Station, a study of cranberry diseases on behalf of the Bureau of

Plant Industry was commenced by the writer. Both field and labo-

ratory investigations have been continued since as the pressure of

other duties woukl permit. Careful studies were first made of the

field conditions, and laboratory and greenhouse studies have been

made of the diseases found and the fungi producing them.

THE MOST SERIOUS DISEASES.

Cultures of the fungi found in diseased berries soon showed that,

instead of a single disease, the term " scald " as used by cranberry

growers includes at least three distinct diseases of the fruit—scald,

rot, and anthracnose—caused by three different fungous parasites,

Guignardia vaccinii Shear, Acanthorhynchus vaccinii Shear, and

GlomereUa rufomaculans vaccinii Shear. Besides the diseases which

affect the more or less mature fruit there is another, commonly called

" blast,'' or sometimes *' blight," by the cranberry growers, which

attacks the very young berries about the time the lilossoms fall,

causing them to turn black and shrivel up. There is also a disease

which causes hypertrophy of the axillary leaf buds, and thus ex-

hausting the vitality of the plant prevents the production of fruit.

The most important diseases of the cranberry are those mentioned.

Besides these there are a number of diseases of minor importance

which will receive briefer consideration.

BLAST.

As already mentioned, the blast attacks the flowers and very young

fruit, which shrivels up and becomes covered with the pycnidia of

the parasite (PI. II, figs. 1«, Ih). It frequently happens that as

much as one-half of the crop on some bogs or portions of bogs is

destroyed in this manner. The disease is caused by the pycnidial

form of Guignardia raccinii Shear.-* The blasting of young fruit

had been observed for many years by cranberry growers, but appar-

ently the fungous nature of the disease was not known. There

is, of course, some blast, or blight, of blossoms and of very young

fruit due to other causes, as imperfect fertilization or injury by

storms, frost, or insects, but by far the greater part of the blasted

fruit on Xew Jersey cranberry bogs is due to the above-mentioned

fungus.

AAliitson, Haskins, and Malde ^-^ mention a cranberry *' blight
"

which occurs in Wisconsin, killing the blossoms and very small fruit.

This trouble, according to the writers mentioned, has been attributed

by growers to hot weather. The results of their experiments were
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SCALD. 13

contrary to this theory. They conchuled from their trials with

several fertilizers that the l)li<rht depended lar<>:ely upon the vitality

of the vines. Plats treated with phosphates showed least bli<2:ht.

In eonchision they say: "The a<>ent of destruction of these blossoms

is ])rol)al)ly a bacterial or fun<rus "growth which takes place (mly

under a devitalized or weakened condition." IIavin<r had no oppor-

tunity to make a study of the bliiiht. or blast, in ^^'isconsin, we are

unable to say how much of it may be due to (ruiynardia raceuiii,

which produces the blast, or blight, in the East. From the fact that

this funtrus occurs in ^^'isconsin and destroys more or less of the

fruit, it is hiiihly i)robable tliat some of the blight, or blast, is also

caused by it. The "blossom blight" is also mentioned by Whitson,

Sandsten. TIaskins, and Ivamsey."' They state that a treatment for

blight of three applications of liordeaux mixture produced an

increase of 30 per cent in the crop of fruit over that on adjacent

vines not treated. This would seem to indicate that the disease is of

a fungous nature.

SCALD.

The term " scald " is one which has been in general use among

the New Jersey cranberry growers for a long time. It originated

as a result of a view previously held by many growers that the

softening of the diseased fruit was due to an actual scalding of the

berry, caused by the hot sunshine Avhen the berries were wet.

A condition somewhat resembling the effect of the fungus does

spmetimes occur when berries have been overflowed and covered

with water for half a day or more during hot weather, but injury

of this kind is infrequent and nnimportant.

The first indication of the attack of the scald fungus upon the

cranberry is the appearance of a minute, light-colored, watery spot

upon its surface. This, under favorable conditions, rapidly spreads,

usually in a concentric manner, until finally the whole berry becomes

soft (PI. I). Frequently the diseased area is marked by con-

centric dark-colored rings. This, how^ever, is not always the case,

and is not especially characteristic of this disease, as it sometirhes

occurs in the case of the cranberry rot. In very rare instances only

a small, light-colored sunken spot is produced upon the berry, the

fungus by some unknown cause having been retarded or entirely pre-

vented from further development. In such cases we occasionally find

the i^ycnidia of the scald fungus present, as illustrated by Doctor Hal-

sted ^° in his work on cranberry scald. Ordinarily, however, there

is no indication on the surface of the fruit of the presence of a

fungus, except for occasional dark blotches or brow^nish zones, as

mentioned above. Berries which are attacked before they are half

grown usually shrivel up and become blackened and covered with
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14 CRANBERRY DISEASES.

the pycnidia of the scald fungus (PI. II, fig. 1, Z>, and PL VI). This

form of the disease is called blast, as alread}^ described.

The disease also affects the leaves, occasionally causing an irregular

reddish brown spot, covering a portion of the leaf, and bearing

pycnidia or perithecia of the fungus. These spots are of very infre-

quent occurrence. Where the disease has been severe for a number

of years the plants are completely killed, and the dead, brown leaves

still hanging to the vines are usually covered on the under surface

with the minute fruiting bodies of the parasite (PI. II, fig. 1).

Cuttings the first year or two after planting and before fruiting

are sometimes seriously attacked by Guignardia vaccinii, which

causes the leaves to turn yellow and fall and finally kills the plant.

Some of the other cranberry fungi are also associated with this

injury, l)ut the greater part of (1k> damage is apparently due to the

scald fungus.

THE FUNGUS (GUIGNARDIA VACCINII, SHEAR) CAUSING BLAST
AND SCALD.

Scalded or rotten berries so rarely show any fruiting forms of

fungi that it is necessary to determine their presence and identity

by careful microscopical examination and cultures. A microscopic

study of the softened tissues of scalded berries at once reveals the

presence of an abundance of fungous hyphae. These hyphae when

transferred to culture media grow readily and frequently produce

the fruiting forms of the fungus. This fungus, Gnig7iardia imccinii

Shear,-* which has been found upon blasted berries, upon the leaves

of scalded vines, and isolated in numerous cases in pure cultures

from scalded fruit, has been grown in the laboratory for several

years.

Whitson, Sandsten, Haskins, and Ramsey ^"^ state that the cran-

berry scald in Wisconsin is caused by an unnamed species of Rosel-

linia. We have never found any fungus of this genus associated

with cranberry scald or any other disease of the cranberry in Wis-

consin or elsewhere. The only cranberry fungus which at all resem-

bles Rosellinia is Anthofitomella destrn.enH Shear, which has been

found only once in our investigations, and then in New Jersey. The

true scald fungus {Criric/nardia raceinii) has, however, been found in

Wisconsin berries. There are two stages thus far known in the

course of its development, a pycnidial and an ascogenous stage.

Pycmd'ud form,.—The pycnidia are minute, black, membranous,

globose receptacles, 100-120 /a in diameter, provided with a minute

apical, sometimes slightly prominent ostiole, or mouth. When oc-

curring on the leaves they are situated beneath the epidermis, usually

on the under side, and are slightly erumpent, with the minute ostiole
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exposed. In most cases Ihcy ;iic lliickly aiul evfiily distribiiled oxer

tlie surt'aec of the leaf, except for the iiifi-e(iueiit occasions when only

a portion of the h'af has been killed l)y the fnni2.iis (IM. II, ii<>s. 1 and

2). Matnre pycnidia contain <rreat numbers of i)ycn()spt)res, bearing;

at their apexes a rather inconspicuous appendage consist inn; • of

granular matter, which appears to be embediled in a somewhat gelat-

inous substance. They are borne on short, sinipk> sporophores 10-1.")
fj.

long. These pycnospores are hyaline, obovoid, with the ajK'X fre-

quently truncate, and measure from 10..") to i-\St by 5 to (> j-i. The

apjxMidage is usually about the length of the spore, or somewhat less,

and cui-ved (PI. II, fig. -^, a, h, c). At maturity these pj^cnospores

are expelled from the jjycnidium in a small gelatinous tendril or

threadlike mass, being held together by the gelatinous substance of

the spore appendages as Avell as the free gelatinous matter which

appears to be i)roduced within the pycnidium and forms a thin layer

about the pycnospore.

Ascoc/evoiis form.—The ascogenous perithecia are much less fre-

quently found than the i)ycnidia. The perithecia resemble the pyc-

nidia very closely in form, size, and other characteristics (PI. II,

fig. 10). In fact it is almost or (piite impossible to determine, in the

absence of asci or p3^cnospores, to which form a i)articular fi-uiting

body may belong. The perithecia seem to have a denser, somewhat

more opaque wall than the pycnidia, and they contain oblong, or

somewhat clavate, short-stipitate, or sessile asci, the spore-bearing

portion varying from 52 to 60 by 9 to 12 /x, the total length being (JO

to 80 /A (PI. II, fig. 11). The asci contain eight hyaline, or, when

old, slightly yellowish brown, short elliptical or snbrhomboid asco-

spores, having the contents rather coarsely granular (PI. II, fig. 12).

They vary in size from 13 to 16.5 by G to 7 ju,. No paraphrases have

been found. The characters of the ascogettious form of this fungus

seem to agree most nearh^ with Ihose of the genus Guignardia and

correspond ver}^ closely to the black-rot fungus of the grape {Guig-

nardia huhvellii (Ell.) V. & R.). The pycnidial stage of G>ik/nnrdia

hidireJJii, as described and illustrated by Viala ^"^ and others, differs

from the ])ycnidial stage of the cranberry scald fungus in scarcely

any particular except in the absence of the spore appendage. A
recent careful study of fresh pycnidia of Guignardia hidwellii show^s

that its pycnospores also bear a similar appendage. It is, however,

shorter and less easily distinguished than that of Guignardia vaceinii,

and soon disappears in mounted specimens. The appendage in the

case of the cranberry fungus is very constant and characteristic.

The cranberry scald fungus is rather generally distributed through-

out the cranberry-growing sections of this country. Pycnidia have

been found on either leaves, flowers, or fruit in West Virginia, New-
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16 CEANBEERY DISEASES.

Jersey, Massachusetts, Nova Scotia, AVisconsin, and New York, and

perithecia in New Jersey and New York.

CULTURES OF GUIGNARDIA VACCINII.

Over 200 cultures from hyphse, pycnospores, and ascospores have

been made upon artificial media of various kinds. The first cultures

of the fungus were made from Iwphse taken from the interior of

scalded berries. The berries were first thoroughly washed and

soaked in a 1 to 1.000 solution of corrosive sublimate (HgCL). and

a portion of the pulp containing the fungous hyphae was transferred

with sterile needles to the culture medium.

The following culture media have been used : Cylinders of pota-

toes and of beets ; steam-sterilized and dry-sterilized cranberry leaves

and cranberry fruit ; cranberry agar and cranberry gelatin, pre-

pared by adding various proportions of cranberry juice to agar and

gelatin; beef agar and sugar-beet agar; corn meal saturated Avith

cranberry agar; corn meal saturated with cranberr}^ gelatin; malta

vita saturated with cranberry agar, and corn meal saturated with

distilled water. It appears to grow equally well upon acid and

neutral media.

We have had the greatest and most uniform success in the use of

corn meal and water sterilized in an autoclave for about fifteen min-

utes. The fungus also grow^ readily on corn meal saturated with

cranberry agar, corn meal saturated with cranberry gelatin, and on

potatoes. It grows more slowly and less luxuriantly on most of the

other media tried.

Pycnidial form.—Cultures producing the pycnidial form have been

made from the puljD and skin of diseased fruits in thirty-eight differ-

ent cases and from leaves in two instances. This form has also been

grown from p^'cnospores. The mycelium in all cases is at first thin,

floccose, and white. In a few days it becomes denser and takes on a

bluish gra}^ .color. As the culture gets older the hyphae spread con-

centrically and the mycelium loses its bluish tint and becomes grayish

brown. Pycnidia begin to appear in four to eight days, and mature

pycnospores can usually be found in tweh'e to eighteen daj^s. The

pycnidia form a more or less continuous layer on the surface of the

somewhat felty subiculum formed by the mycelium. They are fre-

quently inconspicuous on account of the velvety surface growth of

hypha?, with which the mycelial layer is covered. In the majority of

cultures made from hypha? taken from diseased berries only jwcnidia

are produced, and in many instances the culture has all the character-

istics of growth and appearance of Guignardia rarrinif, but is either

entirely sterile or produces sclerotia-like bodies resembling pycnidia

externally but containing no spores.
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Ascogenous form.—Cultures produciii*; both pycnidia and asci have

been obtained in five cases by transphmting the fMn<2:ous hypha? from

diseased berries, and in three cases from affected leaves, to culture

media.

The first successful culture was made from decayin*; fruit obtained

in the Washin<i:ton marloet. The source of the fruit is unknown, but

it was probably from New Jersey. The culture was made on March

31, 1002. The berries used were softened ; the skin was light colored

and watery and showed small dark-colored blotches of funo^ous

hyphcT on the inner surface. Two cultures were made from one of

these berries by transferring portions of the pulp containing the

hypha* to flasks of cranberry agar and corn meal. The cultures were

kept in the laboratory at the ordinary temperature, which varied

from 10 to 25° C. The course of development and appearance of

the fungus were the same as in the cultures pi-oducing pycnospores

only, as previously described. Mature pycnidia were produced in

about twelve to fifteen days, and at the end of twenty-two days a great

abundance of ascogenous perithecia was found. There is nothing

in the macroscopic appearance of a culture bearing ascogenous

perithecia to distinguish it from one bearing only pycnidia. The
ascogenous perithecia are practically identical in appearance with the

pycnidia. In mature and old cultures the color of the mycelium

becomes dark brown, or almost black, and the pycnidia or perithecia

become more exposed on the surface of the subiculum or crustlike

stroma.

The second successful culture of the ascogenous form was made
January 20, 1903, by transferring a portion of the skin of a diseased

berry showing darkened spots to a flask of water-saturated, autoclaved

corn meal. The course of development was the same as in the culture

just described. Many bodies resembling pycnidia Avere produced at

first, but all examined were apparently sterile. Later, in addition

to these sterile bodies, ascogenous perithecia of Guignardia were

found.

The third successful culture of ascogenous perithecia was made
December 23, 1903, from diseased New" Jersey berries, which had

been kept in ordinary storage in an unheated building in the Depart-

ment. These berries showed the ordinary appearance of scalded

fruit, and the cultures were made by transferring sections of diseased

berries which had been washed and soaked in a solution of corrosive

sublimate to flasks of sterilized corn meal. An abundance of fertile

pycnidia w^as produced, and at the end of nineteen days perithecia

containing mature asci were found.

The fourth successful culture was also made at the same time as

the last mentioned, and from fruit from the same source, treated in

the same manner.
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18 CEANBEEKY DISEASES.

The fifth successful culture from diseased berries was made May
10, 1904. The berries Avere received from Cranmoor, Wis. They

Avere softened and shriveled and showed definite black spots on the

surface. After washing and soaking for three-fourths of an hour

in corrosive-sublimate solution, sections of the diseased portion, in-

cluding the skin, were transferred to large' tubes of sterilized corn

meal. About one month later ascogenous perithecia of Guignardia

Avere found in this culture. Several other cultures made at the same

time upon the same culture medium and from fruit having the same

appearance produced only pycnidia. Transfers made from cultures

producing asci to sterile potato cylinders have produced the ascoge-

nous form as quickly and abundantly as when grown on corn meal.

Besides the successful cultures just described, Avhich haA'e been made

from diseased berries. Ave have, in three instances, obtained from

cranberry leaA'es pure cultures bearing both pycnidia and asci.

On March 28, 1905, cultures Avere made by placing in flasks of

sterile corn meal leaA'es which had been first soaked for about one

hour in a 1 to 500 solution of corrosiA'e sublimate and then cut in

two i^ieces. These leaA^es Avere taken from A'ines which had borne

A'ery badly scalded fruit during the previous season. The vines Avere

collected on November 29, 1901. and kept in an ice box from that

time until the cultures Avere made. The leaA'es Avere of 1903 growth

and Avere to all external appearances healthy and free from fungi.

Leaves taken from this collection in ]\Iarch, 190G, still produced plenty

of good pycnidia and ascogenous perithecia. The course of dcA'elop-

ment of the fungus in these cultures was identical Avith that described

in the other cases. Pycnidia Avere produced in abundance in about

fifteen days, and at the end of tAventy-nine days ascogenous perithecia

were found in three of the cultures.

From these original cultures mauA' others haA'e been made by trans-

fer. Four generations haA'e been groAvn in this way, producing both

pycnospores and ascospores in each. After this the fungus api^eared

to haA'e lost its vitality and did not grow Avell. In other cases it

developed both spore forms for one or two generations only.

The fresh pycnospores of this fungus germinate and grow readily

in water, in a dilute solution of sugar and Avater, and in ordinary

culture media. Spores placed in a drop culture of sugar Avater in the

laboratory began to show signs of germination at the end of two daA^s.

The germ tube usually arises from the side of the pycnospore. first

forming a slight enlargement, which rapidly elongates into a germ

tube and soon begins to branch (PI. II, figs. 4 to 9). At the end of

four days many of the germ tubes haA'e attained considerable length.

The tube occasionally arises from the basal end of the spore (PI. II,

fig. 6), but Ave have never seen it arise from the apical end, Avhere the
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appeiKla<2:i' is lun-nc 'Vhv iiiytvliuiii now -j^rows more rapidly and soon
assumes the color and other characteristics mentioned in the descrip-

tion of the macroscopic appearance of cultures of the funjjus.

The appendage of the pycnospore, as seen ui)on immature spores,

consists of a hazy, hyaline, finely <rranular. <relatinous nuiss, equaling

the spore in diameter (PI. II, fig. :'>). A little later it becomes some-

what elongated, curved backward, and moi-e or less ai)pressed on the

side of the spore. As the spore matures the ai)i)endage becomes still

narrower and free from the side of the spore, but even at maturity it

is usually somewhat curved. In old cultures which have passed

maturity and in which all the spores have been set free, the append-
age is frequently wanting and seems to have been dissolved or

disintegrated.

No signs of a conidial form of the fungus have been found in any
of the numerous cultures made, either from the mycelium or spores.

No chlamydospores have been found in cultures, but what appear to

be such are found in old berries destroved bv the funirus. Sterile

pycnidia or perithecia are frequently found, especially in poorly

developed cultures. These are sometimes solid and sclerotoid, with
the interior cells lighter colored, and are about the same size as the

pycnidia and perithecia.

CO^•DlTK)^S OK factors DETERMlMNi; TIIK PRODUCTION OF THE
ASCOGENOUS FORM.

The reasons for the rare occurrence of ascus-bearing forms in cul-

tures of what are undoubtedly ascomycetous fungi have always been

obscure, and it has usually been found impossible to produce the

ascogenous fructifications with much frequency or certainty.

The work of Klebs^'' and others upon the effect of various nutrient

and other substances upon the production of sexual fructification,

especially in the alga^, has suggested the possibility of such factors

having a determining influence on the production of the ascogenous

stage in this fungus. '\^liile our experiments in this direction have
been comparatively few. there has been no indication that the compo-
sition of the culture medium is of particular importance in this

respect. "^Mien once an ascus-producing race, strain, or generation

of the fungus was obtained it grew almost equally well upon different

culture media, such as steamed corn meal, cranberry gelatin and corn

meal, cranberry agar and corn meal, and potatoes.

The effect of variations in temperature has also been tried upon
a series of pycnospore-producing cultures made from the same
original pure culture. Cultures in flasks on corn meal were kept

in the laboratory, where the temperature varied from 20° to 26° C.

Others were kept in a thermostat at a temperature of 30° C. Others
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have been kept in a refrigerator at a temperature of about 3° C.

The cultures kept in the laboratory made the most rapid and vigorous

growth of mycelium, those in the thermostat and refrigerator grow-

ing about one-half as fast. All these cultures finally produced

pycnidia. but no signs of asci were ever found.

Experiments have also been tried to determine the effect of differ-

ent quantities of moisture. The fungus was found to grow more
rapidly on a rather wet medium, but there is no indication that this

influences the production of the ascogenous stage of the fungus.

Other experiments were tried to determine the effect upon the

growth and development of the fungus of varying the amount of

available air and the evaporation by plugging the culture flasks more
or less tightly. Little or no difference was noticeable in the growth
in these flasks, and only pycnidia Avere produced.

The work of Blakeslee -" on Mucor and the factors controlling the

production of zygospores in that and related genera has suggested

the possibility that the sexvuil or ascogenous fructification might

arise from the union of different races or individuals. The few

experiments Ave haA'e made along this line, however, have been

unsuccessful.

It has been thought b}^ Brefeld -^ that ascus formation may depend

upon the time of the year, or possibly the period of development of

the fungus in its host. Our iuA^estigations, however, are not conclu-

sive in regard to these points, so far as they concern Guignardia

raccinii. Cultures liaA^e been made from fruit and leaves taken

almost everA' month during the Aear. and it AAill be noted that cul-

tures Avhich produced the ascogenous stage of the fungus AAere made
in JanuarA^, March, May, and December. Many other cultures, hoAV-

GA'^er, made during these same periods and from leaves and fruit in

AA'hich the fungus had presumably passed through approximately

the same period of deA-elopment Avere either sterile or produced

pycnidia only. While we have no cultures made from material taken

during the simimer AA'hich have produced ascospores, this may be

due to the fact that comparatiA^ely feAv cultures haA^e l>een made from

leaA'es or fruit during that season.

In regard to the bearing of the duration of development of the

fungus upon the j^roduction of asci, we haA^e no means at hand of

determining, except by mere conjecture, the age of the fungus Avhich

may be present at any j^articular time in the tissues of cranberry

leaA'es or fruit, not knowing positiA-ely AA'hen the infection took place

:rnd the germ of the fungus entered the plant. All the evidence at

hand. hoAveA'er, points toAA'ard June and July as the time.

As a result of our Avork, we are led to the belief that there is some

inherent potentiality in the mycelium of the fungus in certain strains,
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races, or ^fenerations which causes it to produce the ascogenous stage

whenever conditions for its growth are favorable, i. e., on favoral)le

culture media without special i-eference to their exact coini)()siti()n

or environment or on the leaves of its natural host. AVhether this

potentiality depends on some i)receding union of nuclei from dif-

ferent or the same individuals, or some equivalent slinudus, we are,

of course, unahle to say. Il appears possible, howcxt'i-. that there

may be sucli a factor concerned.

l)(»iniAXT CONDITION OF THE FCN(JUS.

Leaves and berries which, so far as can be discovered by external

examination, are ])erfectly sound are very frecpiently found to con-

tain the fungus. Leaves perfectly normal in appearance, taken from

vines growing in diseased areas, have been thoi-oughly washed and

soaked from fifteen minutes to two houi's in a solution of corrosive

sublimate, 1 part to ."iOO parts of water, in order to destroy any

fungous si)ores which might possibly be present upon their surfaces.

These leaves were then i)laced in sterile, moist chambers. After a

period of eight to twelve days an abundance of the pycnidia of

Guignardia raceinnwas found to have developed upon the leaves, and

in some instances these were followed by the ascogenous form of the

fungus. Berries apparently ])erfectly sound and healthy have also

been treated in the same manner, and in many cases the characteristic

decay of the fruit has followed. Cultures made from the pulp of

these berries have produced the fruiting forms of the Guignardia.

So many experiments of this kind have been tried that we feel

convinced that the fimgus must be present within the tissues of the

leaves and berries referred to in a dormant or more or less inactive

condition. It does not seem possible that any spores could resist the

action of the corrosive sublimate solution used. Tests which have

been made show that the spores of GiiigvarcJin racrmii are killed

by being iunnersed in a 1 to 1,000 solution of corrosive sublimate for

five minutes. A great number of microtome sections of leaves and

fruit supposed to contain the dormant form of the fungus have been

studied. It has been found very difficult to demonstrate the presence

of the fungus and to determine its form, chiefly, perhaps, on account

of unsatisfactory results in differential staining.

In case of the berries, carefully stained sections have shown what

appear to be cells of fungous hyphae just beneath the epidermis. In

both leaves and fruit the fungus seems to be able to exist in the

tissues in a more or less inactive or dormant condition while await-

ing an opportunity for further development; such opportunity is

apparently afforded by any conditions which weaken the cranberry

plant and also by those Avhich are favorable to the growth of the
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fungus, such as sufficient heat and moisture. If a similar condition of

affairs should prove to obtain rather generally among similar para-

sitic fungi, as seems to be possible from observations and experiments

made with other cranberry diseases and several anthracnoses on

different hosts, it will have an important bearing upon the results

and conclusions derived from ordinary infection experiments in

w^hich plants have been used which were not grown from uninfected

seed under conditions which would preclude possible infection at

any time previous to their use. It would also have an important

bearing upon the value of inferences regarding the time of infection

based upon the time of the outbreak of the disease.

It has been supposed that in the case of diseases such as the black-

rot of the grape the time of its external destructive appearance fol-

lowed within a short period after the germs of the disease had entered

the tissues of the plant. In other words, it has been taken for

granted that as soon as a germ tube gains entrance to the tissues of

its host it proceeds to develop under normal conditions and soon pro-

duces its characteristic injuries. On the contrary, however, it seems

much more probable that there is no regular period of incubation,

but that the development of the parasite depends largely upon the

conditions surrounding it and its host. If the host plant becomes

weakened in any way or if the conditions of heat and moisture are

especially favorable for the fungus its development may be rapid and

continuous, but if these conditions do not obtain the fungus may

remain in an inactive or dormant condition, or its development may

be very slow or intermittent and in some cases perhaps entirely sup-

pressed. Many illustrations of this condition can apparently be

found among foliicolous pyrenomycetes which develop their fruits

so abundantly during the winter on old fallen leaves. There is no

evidence, so far as we know, that infection of these leaves takes place

during the winter. The scanty observations which have been made

indicate rather that the mycelium is present in the leaves when they

fall, though there is no outward indication of its presence.

TIME AND MANNER OF INFECTION.

We have been unable thus far to discover exactly when and in what

manner infection of the leaves and fruits takes place. The pycnidial

form of the fungus may be found within from ten to fifteen days

after the water with which the vines are usually flooded during the

winter has been removed. This appears to be about the normal

period required for the development of the pycnidia when the growth

of the fungus is regular and continuous, as shoAvn by its growth and

development in pure cultures. The pycnidia appear first upon old

leaves of vines which have apparently been weakened or killed by tlio
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disease. A great miinber of pycnospores are also produced about, the

1st of July upon the very small blasted berries. These are probably

the chief source of the infections which follow. The pycnospores may

also be found more or less abundantly durin<2: the whole season upon

old dead and dyinjr leaves, especially of those vines which have been

cut and broken.

The ascogenous form is apparently not of very frequent occur-

rence. It has been collected occasionally on old leaves from June to

November, but, judging from the small quantity found, it does not

seem probable that it is a very important factor in the general dis-

tribution and spread of the disease. Ascospores in most pyreno-

mycetous fungi appear to be produced normally in late winter and

spring. The abnormal conditions under which the cultivated cran-

berry is grown—the plants being generally Hooded with water from

November until May—prevent the production of the fruiting forms

of the fungus duiing that period. We have found by laboratory ex-

periments that the fungus does not develop upon leaves when they are

kept immersed in water. Twigs with leaves from vines bearing very

badly scalded fruit have been kept in water in the laboratory for

months without any external indication of tlie development of the

fungus, while leaves from the same plants kejjt in moist chambers

developed Guignardia in abundance. In the early stages of our inves-

tigation various inoculation experiments were tried, both in the field

and in the greenhouse, using plants which were presumably free

from disease, judging from the external appearance of the vines and

berries. The results of these experiments have, however, since been

shown to be valueless on account of the quite general occurrence of

the fungus in leaves and fruit Avhich appeared normal and healthy,

as already pointed out. In order, therefore, to make conclusive infec-

tion experiments it is necessary to grow plants from seed in sterile

soil under conditions Avhich will prevent possible infection from any

source except artificial inoculation. Thus far we have been unable

to do this, owing to the fact that great difficulty has been experienced

in germinating seeds and growing satisfactory plants in the green-

house. From field observations made in connection with our spray-

ing experiments it seems very probable that infection of the young

leaves takes place very early in the season, soon after the water is

removed from the bog and as soon as the first generation of pycno-

spores is produced upon the old dead and fallen leaves. There are

also observations and facts which seem to indicate that infection of

the berries generally takes place when they are rather young. This

is self-evident of course in the case of the blasted fruit, which is

destroyed when it is very small. Attempts to infect mature or nearly

mature fruit in the laboratory have in all cases been unsuccessful.
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Fresh pycnospores have been placed in drops of water upon fruit

kept in sterile moist chambers, but Avithout any noticeable result.

The spores germinate, but are apparently unable to penetrate the

epidermis of the fruit. That infection of the foliage and fruit in-

stead of taking place in whole or in part by way of the roots and up

through the stems, as supposed by Doctor Halsted, arises from exter-

nal sources seems to be proved by the very satisfactory results of

spraying experiments and by. the observations already recorded. Sev-

eral tips of vines bearing leaves, collected September 15, which had

been thoroughly sprayed during the season, Avere carefully Avashed

Avitli corrosiA^e sublimate and placed in sterile moist chambers. A
feAv fungi developed in a very fcAV of these leaves. Other leaves,

collected at the same time from adjacent vines Avhich had not been

sprayed, Avere treated in the same manner. These Avere found to be

completely infested Avith fungi, and the pycnidia of Guignardia de-

veloped in abundance on almost every leaf.

A considerable quantity of fruit which had been sprayed was

treated in the same manner as the leaves already mentioned. As a

result, 1,200 sprayed berries picked on September 18 shoAved on

October 18 but 9.8 per cent of diseased fruit, Avhile the same number

of unsprayed berries from the same source kept under the same con-

ditions in the laboratory for the same period shoAved 38.1 per cent

of diseased fruit. The only explanation of these results in the light

of our present knoAvledge of the effect of Bordeaux mixture is that

most of the spores of the fungus had been destroyed by the spraying

and therefore did not gain entrance to the leaves and fruit.

TREATMENT.

Applications to the soil.—Xci'mg upon the supposition that the

cranberry scald Avas primarily due to unfavorable soil conditions or

to fungi attacking the plant by Avay of the root system, chemicals

or fungicides to be applied to the soil were suggested as a remedy

by Doctor Taylor,'* and later they Avere tried by Doctor Halsted."

Lime, plaster, salt, sulphur, copper sulphate, and iron sulphate were

tried in diiferent quantities. No decided benefit is reported to have

resulted from these applications.

Improving the condition of the plants.—It is a matter of general

observation that the cranberry scald is much more serious on certain

bogs or portions of bogs than on others. The conditions obtaining in

the soil and Avater of these diseased areas no doubt have much to do

with the prevalence of the disease. The factors concerned are so

complex, however, that it is difficult to demonstrate satisfactorily

exactly Avhat they are and Avhich are of greatest importance. The

experience of various groAvers appears to shoAv that the control of the
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water supply is an important factor. The cranberry plant is natu-

rally water loving and grows in its wild condition in the sphagnum
bogs of deep swamps. "When it is cultivated in open meadows and
without a constant and suflicient water supply it quite naturally

becomes weakened and susceptible to disease. In order to keep the

plants in a thrifty condition the water supply should not only be
sufficient but well controlled, so that the moisture may be kept near
the surface during the growing season. In many cases there are local

soil conditions which interfere with the healthy growth of the plants.

The practice of applying a thin layer of sand to the surface of the

bog every few years is quite general in Massachusetts and is believed

to tend to keep the plants in a thrifty and vigorous condition. In

New Jersey this practice is not so common and the beneficial results

where it has been tried do not seem to have been so apparent as in

Massachusetts. The practice of sanding, since the sand would cover
all the fallen diseased leaves and many of the old dead vines, would
tend to prevent the development and spread of the spores and might
prove beneficial in this way, if in no other. It is also desirable as a

sanitary measure to rake out and destroy all dead and dying plants.

The fungus Guignardia paccinii produces its spores in great abund-
ance upon such plants, and these, therefore, serve as a source of dis-

tribution for the parasite. All such dead and diseased matter should
be destroyed by burning, preferably in the fall of the year.

Selection of resistant rarieties.—It has been frequently observed
that even in the most diseased areas of cranberry plants there is an
occasional vine bearing fruit which appears to be free from disease.

It seems probable, therefore, that by the selection and propagation
of such plants a variety might be produced Avhich would show a

very considerable degree of resistance to this disease. As the cran-

berry is generally reproduced by cuttings, the propagation of a re-

sistant variety would be simpler and more likely to succeed than
in the case of plants propagated by seed.

Application of fungicides.—As already stated, Doctor Halsted "

recommended spraying with ammoniacal copper carbonate. He also

reports* trying several fungicides, including Bordeaux mixture and
potassium sulphid, making two applications of each. No benefit

from these applications was observed.

After determining the parasitic nature of the cranberry scald,

the relationship of the parasite, and the probable manner of infec-

tion, it seemed reasonable that the disease should be prevented by
the proper use of fungicides. In our first experiments the ammonia-
cal copper carbonate solution, potassium sulphid solution, and Bor-
deaux mixture were used. As very little benefit was apparently
derived from the use of the two fungicides first mentioned, later
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experiments were made with Bordeaux mixture only. In the spray-

ing work of 1904 -'' the resuhs showed an average of 21.7 j^er cent of

diseased fruit on the sprayed plats, while on the unsprayed check

plat there was an average of 76.8 per cent diseased. The circum-

stances under which this was done were such, however, that the appli-

cations could not be made at proper intervals. During the next

season (1905 -'') the work was done more thoroughly and the results

were far more satisfactory. As a result of five applications the

sprayed plats averaged 2.36 per cent of rotten berries, while the un-

sprayed check plats averaged 92.6 per cent of rotten fruit. The
6-6-50 formula for Bordeaux mixture was used and 4 poimds of

resin-fishoil soap were added. It was found that the plain Bordeaux
mixture did not spread properly over the surface of the fruit and

foliage, and also did not adhere well. In order to correct these

defects the soap was added and was found to give most satisfactory

results. The cost of spraying as done in these experiments averaged

from $15 to $20 per acre, the mixture being applied at the rate of

4 barrels, or 200 gallons, at each application. Success in preventing

this disease by spraying depends largely upon the care and thorough-

ness with which the ]3reparation is made and applied. In our last

experiments the 5-5-50 formula was used, and w^th thorough work
it has been found to give as satisfactory results as the 6-6-50 mixture.

ROT.

The term " rot " is here applied to a decay of the cranberry caused

by a fungus which we have recently described as a new genus and

species {Acanthorhyiichvs raccinii Shear).-* The appearance of the

fruit attacked by this disease is not sufficiently peculiar or character-

istic to satisfactorily distinguish it from scald or anthracnose by its

external or internal appearance. The rot first appears as a small,

light-colored, soft spot on the berry, finally softening and destroying

the whole fruit. In the later stages of its development it very fre-

quently produces small, dark-colored blotches on the inner surface

of the skin. So far as has been observed, the fungus never produces

spore-bearing fructifications upon the berries. The only wa}^ in

which this disease can be positively diagnosed is by making a culture

from the mycelium of the fungus taken from the interior of the

affected fruit.

The disease attacks the leaves also, but the fungus js very rarely

found in a fruiting condition except on those which have fallen to

the ground. Judging from the frequency with which this fungus

appears in cultures made by transplanting the fungous hyphse from

decaying berries, the injury caused by it is second only to that pro-

duced by the scald. Though this disease is most frequent and destruc-
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ti\ I' in New Jersey, it has also been found in West Vir<2:inia. Massachu-
setts, Wisconsin, and Xova Scotia.

THE FUNGUS (ACANTllOKIlVNCin S VACCINII. SIIKAr) CAUSING THK ROT.

The fungus producing the rot differs in several resi)ects from any
species which we have been able to find described. The rarity of its

occurrence in a fruiting condition in the field probably accounts for

its not having been discovered before. It has been found occasion-

ally in considerable (quantity on fallen leaves of diseased vines, and
frequently appears on apparently healthy leaves from diseased

vines whit;h are kept in a sterile moist chamber for a week or two. It

grows readily on various culture media and produces an abundance
of ascogenous perithecia.

Ascogenous form.—The perithecia aiv oi-dinarily sparsely scat-

tered over the under surface of the leaf, being buried beneath the

epidermis, Avhich is very slightly elevated and punctured l)y the short

neck and ostiole (PI. Ill, fig. 12). They usually vary in diameter
from 300 to 400 /x. The short neck of the perithecium is beset with
black, nonseptate spines 50 to TO fi long by 8 to /x thick at the base.

These black spines are a constant and characteristic feature of the

fungus, occurring in all of our cultures, as well as under natural

conditions (PI. Ill, fig. 13). On leaves the perithecia are somewhat
depressed globose, but in artificial cultures, where there is no
l^ressure from above as there is in the tissue of the liost, they are

somewhat pyriform. The Avail of the perithecium is membranous or

submenbranous in texture and consists of a single layer of cells. Tlie

asci are clavate, short-stipitate, and range in size from 136 to 180 by
30 to 48 fx. They are accompanied by rather stout, sepate paraphyses,

occasionally branched mwr the end and varying in dimensions from
200 to 340 by 5 to 8 /t. The ascospores are somewhat biseriate or

irregularly uniseriate. They are hyaline until almost mature, but
finally assume a pale yellowish brown color. In shape they are

oblong elliptical, and the protoplasm is densely granular. They vary
in size from 27 to 36 by 12 to 20 /x.

Fruiting specimens on leaves have been collected in May, July,

August, September, and October, and have been found in Xova
Scotia, Massachusetts, Xew Jersey, West Virginia, and Wisconsin.
Xo conidial or pycnidial form of this fungus has ever occurred in

any of our numerous cultures, and no such form has been found asso-

ciated with it in nature under such circumstances as to suggest a

genetic relation.

Appressoria.—A rather remarkable body is produced by the germ
tube of the germinating spore. This is a more or less disciform,

dark-colored, rather opaque organ, w-ith an irregular, rather deeply
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lobecl margin (PI. Ill, fig. IT). It has been found upon tlie surface

of leaves whicli bore mature peritliecia, but was first found on the

smooth surface of the uj^per portion of culture flasks where spores

of the fungus had germinated. It is produced at the end of a short

germ tube, arising from the ascospore, and its primary function is

evidently that of an apressorium or holdfast.

Appressoria w^ere first described and so named by Fiscli "' in 1882,

as found in Polystigma. A little later Frank ^^ described the same

thing and also the similar productions occurring in Gloeosporium

lindemuthianuTn. These bodies have usually been called chlamydo-

spores. Meyer,^'' De Bary,*° Biisgen,*^ and, more recently, Hassel-

bring,*- have discussed these organs and their formation and func-

tion. Their production has generally been regarded as due to chemi-

cal or contact stimuli and lack of nutriment. The organs which are

produced by Aeanthorhynchus vaccinii differ in form from any of

those described by the authors just mentioned. They have been

found, as already stated, on the sides of glass culture flasks and upon

the surfaces of cranberry leaves. They are produced in a few hours

from fresh spores discharged against and adhering to the cover of a

petri dish. These appressoria when transferred to culture media

soon germinate and joroduce an abundance of ascogenous peritliecia.

They have also germinated on the covers of petri dishes where they

have formed. This would appear to indicate that they possess a

reproductive function not depending necessarily upon their connec-

tion with the surface of the host plant. When produced upon the

surface of a cranberry leaf, the small irregular projections about the

margin of the disk appear to attach themselves firmly, apj^arently by

dissolving and forming small shallow cavities in the surface of the

epidermal wall. A germ tube arises near the center, or sometimes

toward the margin of the appressorium, and penetrates the surface

of the leaf, usually in the sections we have studied entering through

a stoma (PI. Ill, figs. 21, 22). Sometimes"^ the germ tube does not

appear to penetrate the leaf at once, but sends out several superficial

brownish filaments upon the surface of the leaf, as shown in Plate

III, figure 20. These appressoria have been frequently found upon
fallen cranberry leaves during the summer. They are sufficiently

large to be easily observed, and are so firmely attached to the leaves

that they are not readily removed.

Relationship of the func/us.—Aeanthorhynchus is evidently closely

related to certain Sordariaceous fungi, especialh^ such genera as

Sordaria and Hypocopra. The peritliecia and spores are somewhat
similar, and the spores are forcibly discharged from the asci at

maturity, as in those genera. In Aeanthorhynchus the whole mass

of eight spores is thrown in some cases as much as 10 centimeters or

110



THE FUNGUS CAUSING THE ROT. 29

more, and, being embedded in a gelatinous matrix, they adhere to

any object with which they come in contact. As the spores mature

the protophism surrounding them becomes denser and forms a sort of

secondary membrane (PL III, fig. 14, r). The ascus has a character-

istic apex which suggests that of Hypocopra, as described by Zopf *^

and also by Griffiths,^^ though in Acanthorhynchus it does not turn

blue upon the application of iodin and does not show the peculiar

thickenings observed by Zopf. The mass of protoplasm surrounding

the spores reaches to the apex of the ascus and is attached there. In

the case of some asci from which the spores have been discharged a

small caplike portion remains, which suggests that the ascus may rup-

ture about the apex. In other cases, however, the spores seem to have

been discharged through the apical pore or the ascus has been split

longitudinally from the apical pore. It has been impossible to differ-

entiate or to positively distinguish a secondary membrane about the

mass of gelatinous jorotoplasm in which the spores are embedded,

but the manner in Avliich it holds together would signify that there

may be an outer layer functioning as a secondary membrane.

Cultures of the fungus.—Cultures of this fungus were first obtained

from mycelium found in the interior of rotten lierries. These cul-

tures were made by transplanting the mycelium as described in the

case of Guignardia imccinii. Perfect perithecia and asci have been

produced in forty different cultures made from diseased berries.

In a number of instances a mycelium apparently identical with that

of Acanthorhynchus has appeared, but no perithecia were ever

formed. The fungus grows and reproduces most readily on corn

meal, corn meal agar, and cranberry agar and corn meal. A few

mature perithecia have been formed on steamed sweet potato cylin-

ders. The fresh ascospores sometimes germinate quickly in moist

air and produce appressoria in a few hours. In most cases in which

spores have been observed to germinate, appressoria have been

formed. The spores very rarely germinate in culture media.

They germinate in damp air or water on glass and also on

cranberry leaves. In pure cultures the fungus first forms a branched

white mycelium, which spreads concentrically from the point of

origin, forming a rather close white layer, which continues to

spread until the whole surface of the culture medium is covered.

Soon the mycelium begins to assume a dirty, ochraceous color, which

becomes quite uniform and is soon followed by the appearance of the

dark perithecia of the fungus. These, when full grown, give a dark

cast to the surface as they become uniformly distributed throughout

the yellowish layer. As in case of other ascogenous forms whose

natural mode of growth is within the tissues of their host, the peri-

thecia in cultures are more or less covered with fungous hyphae, with
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the exception of the short neck, which protrncles above the surface

of the mycelial subiculum (PL III, fig. 13) . The fungus grows best at

ordinary laboratory temperatures, varying from 20° to 26° C, and

the mature perithecia are produced in from fourteen to thirty -days.

As in the case of Guignardia, and for the same reasons, we have been

unable to determine yet at what time infection of fruit and vines

takes place. Ajjjjressoria have not been observed on diseased berries,

but, as already stated, they have been found on leaves, with the germ

tube penetrating the tissue. The fungus is found in a fruiting condi-

tion on the cranberry bogs soon after the water is removed from the

vines in the spring. It is therefore probable tha't infection of the

young leaves begins about this time.

This fungus also evidently has the power of remaining in a dor-

mant or inactive condition in the leaves and fruits, as is show^n by the

development of the fungus in apparently normal and healthy leaves

and fruits wdiich have been disinfected and kept in moist chambers in

the laboratory. That the original infection is from external sources

is shown by the presence of appressoria on the leaves, the germ tubes

of which have been found entering the tissue (PI. Ill, fig, 22).

TREATMENT.

What has been said in regard to the treatment of cranberry scald

applies equally well to the rot. The two diseases almost always occur

together, and Bordeaux mixture applied in the same manner as for

scald has given satisfactory results.

ANTHRACNOSE.

Anthracnose is a disease not heretofore reported as affecting the

cranberry. As is the case in most other diseases to which this name

is applied, it is due to one of the fungi which have been called Gloeo-

sporium. The ascogenous stage of the fungus having been produced,

it is found to belong to the genus Glomerella and has been named

Glomerella riifomacnlans vaccinii Shear."^ Like the scald and rot,

this disease is at all times difficult, and usually impossible, to diag-

nose by a macroscopic examination of the diseased berries. The

berries from which Ave have isolated the fungus which causes this

disease have not been uniform in appearance. In one case the berry

was very soft and light colored, while in other cases the fungus did

not seem to have developed so rapidly and the portion of the fruit

a^ffected by the disease w^as not so soft. Acervuli sometimes develop

on the diseased berry, but usually they do not. Judging from the

infrequency of occurrence of this fungus in cultures made from

affected berries, the disease is much less injurious than the rot or
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scald. It appears, however, to he widely and generally ilistrihuted

throughout the cranberry gro^YinJ1: regions of the eastern United

States.

THE ruNGus (glomerella rufomaculans vaccinii, shear) causing

ANTHRACNOSE.

Two species of (lloeosporiuni haxc already been described as occur-

ring upon species of Yacciniunu but their relation to the fungus

causing this disease is doubtful. This parasite has been grown in

pure cultures, producing both the conidial and ascogenous forms.

Coniclial form.—The acervuli are rather small, scattered over the

under or upper surface of the leaf and sometimes occurring upon old

berries which have been destroyed by the fungus. The epidermis is

usually somewhat dark colored immediately above and about the

mass of conidia. At maturity the epidermis ruptures and the conidia

form a light, flesh-colored, Avaxy mass upon the surface. They are

hyaline or subhyaline, as observed under the microscope, and oblong

elliptical, or sometimes slightly smaller at one end, varA'ing in dimen-

sions from 12 to 18 by 4.5 to 6 /a (PI. Ill, fig. 2). The conidiophores

are simple, tapering upward, and from 15 to 20 /* long. The conidia

germinate readily in water or ordinary culture media. The mode
of germination and growth agrees with that of other species of

Gloeosporium, as described by Stoneman,*"' Clinton,*" and others,

except that no septum is formed in the conidia so far as observed.

This conidial form has been found on berries from several localities

in Massachusetts, and also on leaves from New Jersey which were

soaked in corrosive sul)limate 1-1,000 and kept in a moist chamber

for from one to two weeks. It has also been obtained in cultures

made from diseased fruit from "Wisconsin, Massachusetts, and New
Jersey.

Ascogenous form.—This stage of the fungus has not been found

on the cranbern" plant either in the field or in moist chambers, but

has been, grown in cultures from leaves bearing the fungus, and also

from ascospores. The perithecia are membranous, subglobose or

slightly pear shaped, usually somewhat buried in a felty subiculum

or pseudo -stroma when growing on corn meal and forming a continu-

ous layer over its surface (PL III, fig. 6). In old cultures the}^ fre-

quently become closely packed and form a more or less opaque stra-

tum. The asci are clavate, sessile, or short stipitate, and measure 60

to Y2 by 10 to 12 /x, (PI. Ill, fig. 7, «, &, r^), and are sometimes accom-

panied by what seem to be evanescent paraphyses (PL III, fig. 9).

The ascospores are somewhat irregularly biseriate, oblong elliptical,

and occasionally slightly inequilateral or curved. They are hyaline
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at first, but when fully mature become pale greenish yellow. They

vary in size from 9 to 18 by 5 to 7.5 fji
(PL III, fig. 8).

Appressoria, or chktmydospores.—In badly decayed berries and in

old pure cultures the irregular dark-colored bodies have been found

which have been called chlamydospores by some authors and appres-

soria by others (PI. Ill, figs. 4 and 5) . The work of Fisch,='^ Frank,='«

Hasselbring,-'- and others seems to show that the primary function

of these organs is that of an appressorium. In the case of the

cranberry anthracnose, at least, they may also function as repro-

ductive bodies. Some of those found in the interior of a decayed

berry (PI. Ill, fig. 4) were carefully transferred to culture media

and were found to germinate and produce a luxuriant growth of

mycelium and conidia. It has been urged that they show no pro-

vision for distribution, as spores or reproductive bodies should.

When produced in the interior of berries, however, they appear to

show even less possibility of functioning as appressoria. The bodies

as found in fruit and old cultures are someAvhat variable in form

and appearance, but agree in general with those produced upon the

germ tubes arising from conidia. The light-colored spot frequently

observed and regarded by some as a germ pore is quite as frequently

wanting in the cases we have observed. Though probably primarily

functioning as appressoria, these bodies under certain conditions

appear to serve the purpose of a resting spore or chlamydospore.

Cultures of Glomerella rufomaculans vaccinii.—Cultures made

from berries affected with anthracnose and from leaves have in most

cases produced conidia only, but in four instances the ascogenous

stage was also produced. The berries were from Massachusetts, New

Jersey, and Wisconsin.

Cultui^s have also been made from leaves containing mycelium as

well as from conidia and ascospores. The growth in all cases is

essentially the same in appearance. The conidia germinate readily,

sending forth one or more germ tubes, which soon begin to branch

and then form a rather dense pure white mycelium. This on steril-

ized corn meal spreads rapidly until the surface of the medium is

covered with a compact layer of the fungus. On poured plates of

beef agar the growth of the mycelium is nuich less luxuriant.

Acervuli of conidia begin to appear in three or four days, and these

are frequently followed by the formation of dark-colored bodies

resembling the fundaments of perithecia. These bodies, however,

have never produced mature asci on agar cultures.

The germination of the ascospores and the subsequent growth and

development of the mycelium are essentially the same as in the case

of the conidia. Cultures from ascospores on poured plates of beef

agar only produced conidia and what appeared to be young perithe-
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cia, but no asci were ever found. Transfers made of germinating
ascosjiores from such poured plates to flasks of sterilized corn meal
produced ascogenous perithecia in abundance in about ten to twelve

daj^s. In the case of one culture made from a diseased berry, very
few conidia were ever formed, but an abundance of the ascocrenous

form Avas ])resent after eighteen days. A\'e have not as yet succeeded
in growing the ascogenous form in pure cultures from single conidia.

Little o])i)()rtunity, however, has been given for making such cultures

from the ascus-bearing form, on account of the few conidia produced
by it. Besides beef agar and corn meal, the fungus has been grown
upon cranberry agar and corn meal, and also ujwn potato cylinders.

Although the fungus appears to grow best on corn meal or cranberry
agar and corn meal, there is nothing to indicate that the culture

medium is the determining factor in the ])rofluction of the ascogenous
stage of the fungus. As in the case of the scald fungus. Oiik/iuu'dia

vaccina, the important factor seems to be some particular potentiality

of the mycelium or spore from which the culture is made.
Factors cletermining the production of the ascogenous fructifica-

tion.—Previous successful attempts of the Avriter and others to pro-

duce asci in various forms of Gloeosporium have indicated that there

is a much more important factor involved than the culture medium or

conditions of light, temperature, and moisture. Whether the near-

ness or remoteness of origin of the conidia from an ascogenous form
is of importance has not yet been satisfactorily determined. The
successful cultures made by Miss Stoneman *' Avere from conidia

taken from acervuli produced upon the diti'erent hosts of the species

studied. In such cases, of course, there is no means of determining
the ancestry of the conidia used.

Relationship of the fungus.—The ascogenous forms of the numer-
ous anthracnoses known have very rarely been recognized or reported

as occurring under natural conditions. It is probable, however, that

some of the jDyrenomycetous fungi which have been described under
the genera Physalospora or Phomatospora, or perhaps under other

closely related genera, are really the ascogenous forms of species

of Gloeosporium. The very close relationship of many of the species

described under these genera and the want of any very striking or

peculiar characteristics of the known ascogenous forms of Gloeospo-
rium make it difficult to determine wath certainty from purely mor-
phological characters the generic identity of these organisms. The
name Glomerella has been proposed for these fungi by Spaulding
and von Schrenk.^^ This name, however, may have to be abandoned
if it can be demonstrated that ascogenous forms heretofore described

under an older valid generic name are really stages in the develop-

ment of congeneric species. The question of specific distinctions in
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this genus is very peri^lexing. The differences in the morphological

characters of the ascogenous fructifications are quite as slight and

unsatisfactory for separating species as the differences which occur

in the conidial forms. This has been clearly shoAvn by the studies of

Shear and Woods."^ Various inoculation experiments made with the

conidial forms occurring on different hosts have seemed to indicate

that they will pass readily from one host to another. Most such

inoculation experiments appear to us inconclusive, particularly in

such cases as those given by Halsted ^* and others, in which transfers

of conidia were made from one mature fruit to another by inserting

the conidia in the fruit. These experiments may perhaps be more

correctly interpreted as indicating that the fruit upon which the

fungus grows successfully in such an inoculation experiment is

simply a satisfactory nutrient medium for the fungus. In order to

demonstrate the possibility of the various forms being passed from

one host to another as actual parasites, it would be necessary to make
the inoculations on the living and actively growing parts of the

plants. This has been done in one case, at least, by Sheldon,*^ in

which he successfully inoculated stems and leaves of growing sweet

peas by applying conidia from the bitter-rot {Glomerella rufomacu-

lans (Berk.) Spauld. & von Schrenk) of the apple. Whether other

forms will show equal ability to pass from one host to another as

active parasites remains to be determined.

Dormant condition of the fungus.—AVe have found by experiments

similar to those described in connection with the accomit of the

scald fungus, Guignardia vaccinii (p. 21). that the mycelium of the

cranberry Glomerella may remain in an inactive or dormant condition

in the tissues of the living fruit of the cranberry for a considerable

time. '\^liether the fungus is really inactive or not it is difficult to

sa}'. It at least does not give the slightest local external evidence of

its presence. Berries which were, so far as could be determined by

external examination, perfectly sound and free from fungi, were very

thorouofhlv soaked and washed in a 1-500 solution of corrosive sub-

limate. Such leaves and berries when placed in warm, sterile, moist

chambers developed typical cases of anthracnose. On the leaves

treated in the same manner numerous acervuli have appeared,

and cultures made from the mycelium found in the decayed fruits

mentioned above have produced the conidia in pure cultures. Inoc-

ulation experiments, made by applying fresh conidia to the surface

of cranberries and aj)ples placed in warm moist chambers, have been

without definite results. It seems that in the case of this fungus, as

well as Acanthorhj-nchus and Guignardia, the spores do not pos-

sess the power of penetrating the epidermis of the fruit after it has

reached maturity. Infection apparently occurs earlier in the season,
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but the exact time and manner lias not yet been determined for want
of plants known to be entirely free from disease.

TREATMENT.

From the beneficial results of spraying cranberries ^Yhere this dis-

ease was known to be present and also from the success obtained in

preventing other diseases caused by similar fungi, such as the bitter-

rot fungus of the a])ple.^" it appears probable that thoi'ough spray-

ing Avith r>or(leaux mixture will i)r()ve a satisfactory treatment.

The disease so far as now known is always associated Avith scald or
rot, and the treatment reconnnended for those diseases will be suffi-

cient for this.

HYPERTROPHY.

The fungus {Exohasidium oxycocci Kostr.) causing hypertrophy is

only known at present from Massachusetts. In IDOG it destroyed a
considerable part of the croj) on several cranberry meadows in that

State and caused considerable alarm. It is apparently somewhat
erratic in its behavior. On one meadow it attacked almost every
plant on a part of the bog, while some other portions were almost free

from it. The variety known as Matthews seemed to be especially

susceptible to the disease.

The disease first makes its appearance on flooded bogs soon after

the water has been removed in the spring, Avhich is usually about the

middle of May or a little later. The axillary leaf buds, which usually

remain dormant, are attacked by the disease and produce short shoots
with rather close, enlarged, swollen, and distorted leaves which are

pink or light rose colored (PI. VII, C and D). The colored hyper-
trophied leaves, being close together, bear a slight superficial resem-
blance to a flower of some sort. This appearance has led some per-

sons to call these diseased shoots " false blossoms." This is mislead-
ing, as it suggests some reference to the flowers of the cranberry,
which are not included in this peculiar malformation.
Most of the affected plants are attacked before the blossoms have

developed, thus preventing the production of fruit. Shoots Avhose

buds are attacked later in the season after the blossoms have opened
or fallen (PI. VII, D) also usually fail to develop fruit, as the vital-

ity of the shoot is apparently exhausted by the fungus. Besides the

fruit-bearing shoots, ordinary vegetative shoots or runners are also

affected in the same manner (PI. VII, C).

No opportunity has been afforded to examine plants which had
suffered from this disease the previous year, but the injury to the

affected plants and the lowering of their vitality are so evident that
the production of fruit the succeeding season would probably be far
below normal even though the disease did not recur upon the plants.
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THE FUNGUS (eXOBASIDIUM OXYCOCCI, ROSTR.) CAUSING HYPERTROPHY.

In this, like all Exobasidii, the mycelium of the fungus infests

the tissue of the leaves and stems, producing the hypertrophied con-

dition described above. The basidia are elongate clavate, and are

produced at the extremities of the hyphse. They emerge on the

surface of the aifected part of the host and produce usually four

basidiospores at the ends of short, slender sterigmata. The spores

are usually somewhat fusiform, slightly curved, and hyaline, measur-

ing 1-t by 3.5 fx. They proceed to grow soon after falling and may
be seen in old specimens in different stages of germination. From
one to three transverse septa are usually formed, after which a germ

tube arises from either or both ends, which produces conidia somewhat

resembling the basidiospores, but smaller. The fungus, when mature,

gives a fine, gray, powdery appearance to the surface of the distorted

parts of the host.

Relationshij) to other Exohasidii.—This species, so far as it has

been studied, agrees in morphological characters with Exohasidium

vaccina (Fckl.) Wor. The spores of Exohasidium vaccinii are,

according to Saccardo, 5 to 8 by 1 to 2 /a. This, according to

Woronin,'-' Richards,^'' and others, is an error, as the basidio-

spores usually range from 14 to 17 by 3 /x. The error possibly arose

from the confusion of basidiospores with conidia, which are fre-

quently present, especially in specimens which are getting old.

The typical form of Exohasidium vaccinii occurs on Vacehmwi
vitis-idaea, producing hypertroj^hied spots on the leaves. No record

has been found of the occurrence of hypertrophied shoots on this

host similar to those found on cranberry plants. Rostrup ^^ seems

to have been the first to describe this form. In 1883 he re^jorted it

as occurring on Oxycoccus palustris in Denmark. His description

accords exactly with the specimens w^e have found on the cranberry

plant. He says he could not find the two forms, i. e., the one pro-

ducing spots on the leaves, typical Exohasidium vaccinii^ and the one

producing hypertrophied shoots, Exohasidium oxycocci, on the same

plant, but the two were found in the same locality in one instance.

An Exohasidium also occurs on cranberry plants in Massachu-

setts, which produces spots on the leaves like those produced on

Vacciiiium vitis-idaea, and agrees also in all microscoi^ical characters

with Exohasidium^ vaccinii (Fckl.) Wor. (PL VII, A and B). No
specimens of the two forms could be found on the same plant or

in the same vicinity. No cross-infection experiments with these two

forms have been tried on these hosts so far as known, and as the

observations already made seem to indicate the ^jrobability of their
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being separate speoies, -we shall retain for tln^ present the two names

as already used.

Richards^" reports infection experiments with the Exobasidium

j^roducint; spots on leaves of Andromeda and the one formin<; lar<>^e

inflated trails on the same host. He succeeded in producin*; the leaf-

&:pot form by using spores from the gall-})roducing form which was

named Ewobasulium andromedae by Peck.""' This suggests the pos-

sibility of the interchange of other forms, and it is hoped that further

work may be done in this direction.

Exobasidium oxycocci occurs in greatest abundance in May and

June. It has also been collected as late as September, when occasional

fresh specimens were found at Brewster and Pleasant Lake, Mass.

TKEAT.MKNT.

Little, if anything, so far as can be learned, has been attemi)ted

in the way of controlling diseases caused by Exol)asidii. as they

have rarely assumed economic importance. As definite knowledge in

regard to time and manner of infection is lacking, it is dillicult to

I'ecommend treatment. It is possible that spraying with Bordeaux

mixture may be beneficial, and experiments in this direc-tion are

planned for the coming season, when it is also hoped to secure more

knowledge of this fungus.

LESS IMPORTANT DISEASES.

FUNGI ATTACKING THE FKl rr.

Synvlitjtriuin I'dcciiiil Thomas.—This fungus was first described

from New Jersey specimens by Dr. Fr. Thomas,^'* of Germany, in

]\Iarch, 1881), under the above name. When first discovered it threat-

ened to do serious injury to the Xew Jersey cranberry bogs. It Avas

first found in 1880 upon a bog near Browns Mills, N. J. Doctor

Halsted,^" of the Xew Jersey Experiment Station, gave an account

of the disease in 1881), and called the parasite the cranberry gall

fungus. The fungus attacks the leaves and young stems as well as

the flowers and fruit, forming great numbers of small, reddish,

gall-like swellings upon their surface (PI. IV, figs. 1.") and 16). Sec-

tions of these galls show the fructification of the fungus embedded
near their center (PI. IV, fig. IT). The fungus consists of a scanty

vegetative mycelium producing globose sporangia, wdiich finally

develop a mass of swarm spores within. The sporangia rupture and

the spores are then set free. These swarm spores are motile and well

adapted to distribution through the water. At the time this fungus

was found at the place mentioned a considerable portion of the

plants on one side of the cranberry meadow Avas affected and the
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complete destruction of the vines was threatened. So far as known

the only measure taken to prevent the disease was the withholding

of the water during the winter, as it was believed that the disease was

distributed chiefly by the water. This plan seems to have proved

successful, as the disease disappeared entirely within a few years.

When the affected bog was recently visited it was impossible to find

a trace of the fungus present on the vines or to learn of its occurrence

anywhere in the region since. It seems to have entirely disappeared."

Similar sudden appearances of new parasites have been observed. Xo

entirely satisfactory explanation of such phenomena has yet been

given. Their sudden disappearance is less common. This fungus is

not restricted to the cranberry plant, but has been found on several

other ericaceous plants. Specimens on the following hosts collected hj

Doctor Halsted in New Jersey are preserved in the pathological col-

lections of the Department : Gaultheria procumhens^ Cassandra caly-

culata, Kalmia angiistifolia, Azalea viscosa, Clethra alnifoUa, and

Gaylussacia sp. It may be expected to appear again if the condi-

tions for its development and spread should happen to be favorable.

Since its discovery in New Jersey it has been found as far north as

Newfoundland, but has not been reported as doing harm to the cran-

berry, except in the case mentioned.

Pestalozzia guepini vaccinii Shear.--—This fungus has been

isolated in eight instances from diseased cranberries. It is also

frequently found on the leaves of the cranberry plant. The effect of

this fungus upon the berries, like that of some other parasites, is not

sufficiently characteristic to enable one to recognize it by an examina-

tion of the fruit. Hence we are unable to determine how much injury

is caused by it. The indications are, however, that it does not do

nearly as much damage as the other parasites already described. It

is much more frequent upon the leaves than upon the berries and

may be found upon the recently fallen leaves during the summer. It

also develops very frequently on leaves apparently free from disease

Avhen they are placed in a sterile moist chamber.

The acervuli of the fungus are formed beneath the epidermis and

are sparsely scattered over the leaf (PI. II, fig. 15). As the fungus

matures the epidermis ruptures and the spores collect in dark masses

or spread out and form a thin layer upon the surface about the

acervuli. The conidia are elliptical and somewhat inequilateral and

usually four-septate (PI. II, fig. 15, «, 6). The three central cells are

dark colored and usually guttulate. The septum below the upper cell

is usually darker than the others. The two terminal cells are hyaline,

and the apical one is furnished with tJiree to four filiform seta%

o Since this was written the disease has again been reported as occurring this

season in New Jersey.
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varviii*]^ from 22 to 85 /n in lontjth. The basal ••ell also has a short

hyaline api)endao;o (> to 12 /x lontf.

This fun<;us is (|uit(' <ronorally distrihntod in tho cranhorrv-ffrowint;

regions. S})eeiniens have been obtained from West A'irginia, ^>e^v

Jersey, AVisconsin, Massachusetts, and New '^'ork.

PestaJozzia guepini Desm. is given by Farlow and Seymour"" as

occurring on the cranberry, but a study of that species indicates that

our phint is a variety at least, as indicated, and may perhaps be

found to be a distinct species.

The spores of this fungus germinate readily under ordinary labo-

ratory conditions in water or culture medi:t. The germ tube almost

invariably arises from the basal cell of the sj)()r(' (1*1. II. fig. 15, c^ d).

Occasionally two germ tubes arise, one from each side of the basal cell

(PL II, fig. 15. (I). The germ tube grows tai)idly and soon begins to

branch, forming a nearly white mycelium. This- covers the culture

medium with a thin, rather compact layer. About the time acervuli

begin to form, a faint pinlcish tinge appears. Aceivuli and spores are

produced in about ten to twelve days. The acervuli first appear as

dark-colored dots. Spores are produced in enormous numbers and

sj^read about the acervuli in irregular black masses.

This fungus has been grown from leaves and fruit from different

sources on different media ami under difl'ei-ent conditions for several

years, but no other spore form has ever been found. Wherf the

growth of the fungus is very luxuriant, abnormal spores are pro-

duced, which bear four or five and rarely six appendages, sometimes

much longer than usual, and branched.

This funijus is common and widelv distributed, l)ut so far as our

knoAvledge goes does not attack the fruit with suflicient frequency to

cause much loss. It is much more common on the foliage and may thus

injure the plants affected. It has been found to be present in leaves

which showed no external signs of disease, as has already been noted

in the case of friiignardia vaccinii and some of the other cranberry

fungi.

There is reason to believe that where the disease is present it can

be controlled by the usual treatment with Bordeaux mixture.

Helminthosporium inaequalis Shear -*.—This fungus has been

obtained in cultures made from diseased cranberries from New Jer-

sey. These cultures were made November 8, 1905, by carefully trans-

ferring the fungous hyphse from the pulp of affected berries to flasks

containing sterilized corn meal. There was nothing in the external

appearance of these berries to indicate that the injury was due to

other than the usual rot or scald fungi. The first growth of the

mycelium w^as nearly white, but very soon assumed a light, smoky

color, and finally became a dark, smoky brown. The whole surface
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of the medium was covered with a thick, loose layer of much-branched

hyphee. The vegetative hyphse frequently form strands of several

filaments closely united (PL V, fig. 8).

The fertile hyphee were distributed over the surface and bore

conidia at the apex as well as at the sides (PI. V, fig. 4). These

conidia are somewhat elliptical and usually conspicuously inequilat-

eral (PI. V, figs. .5, G, 7). They are thick walled and from three to

five celled at maturity, all but the terminal cells, which are hyaline,

being of a deep-brown color. The conidia measure from 18 to 30 by

8 to 14 jx. In old cultures tufts or clusters of erect, slender, irregular,

somewhat branched, hard, black bodies 5 to 15 millimeters in length

are formed in great abundance, covering the surface of the culture

(PI. V, fig. 9). These appear to be of a sclerotoid nature. They have

never been found to bear fructifications of any sort. When broken

up and pieces are transferred to culture media, the mycelium grows

and soon produces conidia. So far as known this fungus is of infre-

quent occurrence and probably causes very little injury. It has not

been found in a fruiting condition upon fruit or vines in the field.

Gloeosporiinn minus Shear.-*—Besides the Gloeosporium {Glomer-

ella rufomaciilans vaceinii), already described as causing the cran-

berry anthracnose, another has been found which has been published

under the above name. Onl}^ the conidial stage is known. All

efforts to produce an ascogenous form have thus far failed.

The acervuli are amphigenous, small, and scattered, and do not

form a definite discolored spot on the leaf so far as observed. They

sometimes occur upon the berries. In such cases the epidermis is

dark colored above and about the acervulus. The conidia are dis-

charged through a rupture in the epidermis and form a pale pinkish,

glutinous mass. They are oblong-elliptical or subcylindric and some-

times inequilateral or somewhat clavate (PL III, fig. 11), and are

usually guttulate when fresh. They vary in size from 6 to 9 by

8 to 4 /x and are borne on simple, slightly tapering sporophores one

and a half to two times the length of the conidia. No setse have been

observed in any of the acervuli.

The conidia of this species are only about one-half as large as

those of Glomerella rufomacidans vaccinii and show no great amount

of variation, either under natural conditions or in cultures. This

species is perhaps closely related to Gloeosporium myrtilli Allesch.,

which has conidia 6 to 10 by 1.5 to 3 /i, and occurs on Vaccinium

inyrtiUurii in Germany.

This fungus was first found on cranberries offered for sale in the

Washington market in April, 1902. It has also been found on

cranberry leaves from New Jersey and has been isolated from other

leaves from the same State. It is apparently of comparatively rare

occurrence and perhaps of little importance as a disease producer.
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Spot'onemn oxyroccl Sliear.-^—This oxcii)iilac(M)us fiinjjus lias been

fouiul on ('ranl)errv loavos from various localities. Tho pycnidia are

inipertVctiy developed, (he upper portion bein<j^ thin and disappearing

toward the center of the disk (PI. V, fig. 18). They are dark brown,

scattered or gregarious, pulvinate, covered by (he epidermis, and

measure about 50 to 100 /i in diameter. They rup(ure by a longi-

tudinal ()!• irregularly (riangular sli( (PI. V, tig. IT). The spores

are continuous, hyaline, cylindrical, ob(use, borne on very short ovoid

sporophores, and measure 17 to 19 by 3 to 4 /x (PI. V, figs. 19 and 20).

In cultures the range of variation in spore measur(>men( was some-

Avhat greater, being 15 to '20 by H (o 4 /i.

Specimens have been ()b(ained from Carver and on Cape Cod,

Mass., and Mar(insville. Me.; also from near I^elleplain and Wliites-

ville, N. J., the dates ranging from June to September.

This funjrus has usuallv been found on dead or dving cranberry

leaves, but in one instance it was found in a diseased berry which was

obtained in (he "\Vashing(()n market. The berry had a soft, slightly

discolored spot. After thoroughly washing and soaking (he berry

in corrosive sublimate soludon. a poiHion of (he diseased pulp and

skin of the fruit was carefully (ransferred to a Hask of sterilized

corn meal. Normal i^ycnidia of (he fungus developed upon the

portion of the skin of the berry in the culture. The mycelium

spread to the culture medium and formed a rather compact (hin

layer, at first whitish, then dark grayish green, antl finally dark

grayish brown and somewhat mouse colored. In about a month

mature pycnidia were formed about the sides of the flask. The so-

called pycnidia are incomplete and consist in the culture of dense,

dark, pulvinate masses depressed at the center where the pycnospores

are borne and somewhat overgrown by loose hyphw from about the

margin. Frequently instead of normal spore development (he sporo-

phores became lengthened and formed irregular stout hyaline fila-

ments about (Avice the length of the spore. The single instance in

which this fungus has been found in the fruit shows that while it is

capable of injuring the fruit, it perhaps does very little damage at

present.

Arachniotus trachyspermus Shear.-^—This fungus was first iso-

lated from a very badly diseased berry from New Jersey which had

been kept from September until April 11. The berry was very soft

and light colored. The same fungus has also occurred twice on the

surface of decayed fruit which had been kept in a moist chamber for

a considerable period.

In pure cultures the fungus first forms a fine, thin, white mycelium,

which is soon followed by the development of minute arachnoid

snowy-white perithecia ''PL IV, figs. 18 and 19), which are 325 to
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425 fjL in diameter and consist of slender, thin-walled, unarmed

hyphae, forming an anastomosing arachnoid layer about the mass of

asci. The asci are globose or subglobose, very thin walled, and 7 to

8 fx in diameter (PI. IV, figs. 20 and 21). The ascospores are ovoid,

light lemon yellow in mass, echinulate-roughened, and measure from

3.25 to 4 by 2 to 2.5 fi (PI. IV, fig. 22). The asci are very closely

packed together and borne upon the tips of the very slender and

scantily l>ranched filaments of the ascogenous hyphse. It is not until

the ascospores are fully mature that the color and rough surface are

readily recognized.

The species is closely related to A. candidtis (Eid.) Schroet., but

diflfers in having rough, faintly colored spores. A minute, greenish,

conidial form resembling Penicillium occurred in all the old cultures

of this fungus. These cultures Avere apparently pure and free from

contamination, and it seems quite probable that this represents the

conidial stage of this Arachniotus. We have, however, been unable

as yet to satisfactorily demonstrate this by other cultures made from

ascospores and conidia. This fungus has not been found fruiting in

the field, and is probablj^ of no great pathological importance.

Septoria longispora Shear.-*—This fungus has been collected three

times in New Jersey—twice upon cranberry leaves and once upon a

fruit. It has also been grown in ten cases in cultures from cranberry

leaves. The pycnidia are scattered over the surface of the leaf or

fruit and seated beneath the epidermis. They vary in size from 120

to 250 IX in diameter (PI. IV, figs. 12 and 13). No definite spot or

discolored area seems to be formed. The pycnospores are very long

and slender and curved, varying from 150 to 240 /x by 3 to 4 ytt (PI.

IV, fig. 14). ^W\e\\ straightened they reach 300 ti long. They are

borne on simple slender sporophores 6 to 9 /a long. The length of the

spores seems to separate this species from any other Septoria de-

scribed, as they are twice as long as- those of any species heretofore

known. This fungus appears to attack the fruit but rarely. It has

been found only in New Jersey, and is apparently of infrequent

occurrence.

^ Sphaeronema pomorum Shear.-*—This fungus has been found but

once. It was obtained in a culture made by the transfer of hyphse

from the interior of a diseased berry taken from a lot of sprayed fruit

from New Jersey. It has been kept growing on culture media for a

long time. The fungus first formed a thin white layer upon the

culture medium, and this Avas soon followed b}^ the development of

numerous pycnidia quite evenly scattered over the surface of the

mycelial layer, giving it a dark appearance. The jjycnidia are

membranous or subcoriaceous, globose or subglobose, 120 to 200 (x.

in diameter, and provided with a slender neck about 80 p. long (PI.

V, fig. 1). The pycnospores are hyaline or pale greenish yellow in
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mass, oblon<j or suhcvlindrio, aiul moasiuo tVoin a to 10 by 3 to G /i,

(PL V, ti^. I, (()• 1 lii^ fundus has not l)oeii foiiiul upon either leaves

or fruit in the fiehl, and appears to be of rather rare occurrence.

PhyUo.sticta putrefadens Shear.-*—This fungus has been obtained

in two cases in cuhui-l\s made from the hypha* taken from the

interior of decayed berries. The berries were picked from the

sprayed i:)hits at AVhitesville, X. J., and kept in the hiboratory about

a month. The berries showed no external appearances which would

indicate that the disease was diflerent from that j)roduced by rot or

scald fungi.

The pycnidia are gregarious, membranous, globose, or subglobose,

and vary from 75 to l.'iO /a in diameter (PI. V. fig. 10). The spores

are faintly yellowish in mass, ovoid or oblong-ovoid, and measure

from -t to (') by 2 to 3 jx (PI. V, fig. 10, a). In the cultures the fungus

first produced a thin, white, floccose mycelial layer over the surface of

the medium. This gradually i)ecame thicker and then produced a

layer of black pycnidia. AVhat appears to be the same fungus has

been found on leaves from Massachusetts. A fungus closely resem-

bling this one has also been collected in Massachusetts on cranberries

w^hich had been destroyed by the berry worm. The spores were

slightly larger and the ostiole different. This fungus presumably is

the pycnidial stage of some ascogenous fungus, but no such form has

appeared in any of the numerous cultures which have been made.

Antho.stomeUa destruens Shear.-*—This fungus has only been

found in one instance, when it was obtained from a diseased berry

grown in Xew Jersey. The culture was made November 2 by trans-

ferring the fungous hyphiv from the interior of the berry, as in the

other cases mentioned. A white mycelial layer was first formed, and

this was soon followed by the development of black perithecia more

or less overgrown by the white filaments of the mycelium. The peri-

thecia are membranous or submembranous, globose, and 3.50 to 450 /*

in diameter (PI. IV, fig. 8). The asci are cylindric or cylindric-

clavate and vary from 150 to 225 by 14 to 18 /x (PI. IV, fig. 9). No
paraphyses have been found. The ascospores are dark browni, ellip-

tic, uniseriate, and 16 to 24 by 10.5 to 12 /* (PI. IV, fig. 10). This

fungus has not been found fruiting in the fiield and is apparently of

rare occurrence. None of the cultures made from ascospores has

shown any other spore form. The plant is perhaps rather closely

related to AnthostomeUa picacea (C. & E.) Sacc, which has been

found on Vaccinium, but it is easily separated by the size of the asci

and spores.

Penicillium glaucum Link.—This fungiis occurs frequently on old

diseased fruit when it is kept in a sterile moist chamber. It grows

especially upon the old calyx of the flower and the apex of the fruit

and has been isolated from the pulp of decayed fruit. In cultures and
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on decaying fruit it occasionally produces the coreminm form. The

fungus probably does not cause decay of the fruit, except where the

skin has been injured to permit its entrance.

Leptothyrhim pomi (Mont.) Sacc. ?—Occasionally about picking

time there appear on cranberries minute black fungous specks or

spots having an appearance identical with that of the " flyspeck
"

or fruit speck of the apple. Microscopical examination shows that

these spots consist of thin, dense, superficial, dark-colored, short-

celled, rather thick-walled hypha?. When old the spots are slightly

convex, and when examined in cross section show a somewhat lighter

colored compact cellular mass closely attached to the epidermis of the

fruit (PI. V, fig. 15). Specimens kept for a long time in a moist

chamber have never shown any indication of spore formation. A
study of these specks in diiferent stages of formation shows that they

arise from a germinating spore. An anastomosing, dark-colored,

thick-walled mycelium is formed (PI. V, figs. 13 and 14), which

continues for some time to increase in size and thickness until it

reaches the condition shown in Plate V, figure 15. A careful ex-

amination of the surface of berries bearing these specks revealed

the presence of three different kinds of fungous spores (PI. V, fig. 16,

«, 5, and c) . Those shown at h and c were rather frequent. The form

shown at a is the only one which was found germinating, and as

remains of similar spores were found connected with the very young

specks we are led to think that they are produced b}^ these spores.

We have no means of knowing to what genus of fungi any of these

spores belong. Those shown at c bear a strong resemblance to

Cladosporium.

So far as we have been able to learn, no one in this country has

found any spores produced by this fungus. We have attempted to

grow the plant in culture media, but without success. LahreUa pomi

Montague '''' was described as follows :
" Macula nulla, peritheciis

ellipticis minimis rugosis nitidis, sporidiis globosis." In view of

the mention of globose spores in the description and our scanty knowl-

edge of the original plant, it is rather doubtful whether the plant

we are dealing with is that described by Montague.

This fungus has only been seen from one locality, Parkdale, N. J.

It does not seem to injure the fruit except that it renders it unsightly.

Thorough spraying will j^robably jDrevent its apjjearance.

riTNGI OCCURRING ON THE LEAVf^S OR STEMS.

Several of the species of fungi already described as attacking the

fruit are also found on leaves or stems. The following species have

been found only on the leaves or stems of the cranberry. So far as our

present knowledge of these goes, they do not cause sufficient injury
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to he of frroat oconoiuic iinpoitaiu-i'. Their future hehavior ean not

be foreseen, however, and they may l)ear some direct rehition to each

other or to the other parasites which may prove important.

Venturia compacta Peck.''*—This fungus has been before reported

upon the cranberry by Professor Peck, who found it in New York.

It has also been collected, accordino: to Ellis, in Maine, and by

Halsted in northern New Jersey. AVe have found it on cranberry

leaves from Nova Scotia, and also from Massachusetts, New Jersey,

and Wisconsin, Fusicladium has been demonstrated to be the conidyil

statre of certain snecies of Venturni, but no such conidial form has

been found in connection Avith this species. Chi(loKj)orti(ni oxycocci

Shear has been found associated with it, but nothing is known as to

the relation between the two forms.

This fungus shows considerable variability, especially in the group-

ing of the perithecia and the production of spines, the size and shape

of the asci, the presence or absence of paraphyses, and the arrange-

ment of the spores. The perithecia are usually aggregated in rather

dense clusters, but are occasionally solitary (PL IV, fig. 1). The

spines may be few and arranged about the ostiole or more numerous

and scattered over the upper half of the perithecium (PI. IV, figs.

3 and 5). They vary in size from 30 to (iO by 6 fx. The asci are

usually swollen at the lower end (PI. IV, fig. O), but are frequently

cylindrical (PI. IV, fig. 4). They vary in size from 48 to 66 by

9 to 12 II. The spores are very constant in size and shape, measuring

14 to 18 by 4 to 6 ix. It was at first thought that the extreme forms

might be separate species, but a study of more material shows all

sorts of intermediate conditions. Schweinitz " has reported Ventitria

cincinnafa Fr. on Vaccimum maerocarpvm from Pennsylvania, .^n

examination of Schweinitz's specimen indicates that it is Venturia

compacta Pk. Fries's ^^ species was found on Vaccinium oxnjcoccus^

and so far as the description goes scarcely differs from our plant,

except that the perithecia are said to be solitary. We have been

unable to find a specimen of Fries's species in his herbarium, and it

is perhaps doubtful whether the two species are the same. It seems

rather probable, how^ever, that such is the case.

This fungus seems to be comparatively rare except in Massachu-

setts, and though a parasite it evidently does little damage. It is

not Imown to attack anything but the leaves. However, from the

habits of its near relatives, which cause the serious scab diseases of

other fruits, it may perhaps sometimes attack the fruit of the

cranberry.

Sclerotinia oxycocci l^orP—The Monilia form of a fungus closely

resembling this was found upon the young leaves and tips of cran-

berry plants sent from Wisconsin in July, 1905. This fungus has
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not been reported heretofore upon the American cranberry, though

different species of the genus attack various species of Yaccinium in

Europe and do considerable damage to the fruit. Under favorable

conditions for its rejjroduction and distribution this fungus might

prove a very serious enemy of the cranberry, and it is quite important

that steps should be immediately taken to eradicate it whenever and

"wherever it is found.

The ascogenous stage of this fungus has not yet been found here,

though it probably occurs in the locality from which the conidia

were obtained. The conidia are borne in chains and measure 12 to 20

by 10 to 12 IX (PI. IV, fig. 23). They agree in all particulars with

Woronin's description and figures, except in the size of the spores.

In his description AVoronin gives 25 to 28 by 16 to 22 /* as the meas-

urements.

Discosia artocreas (Tode) Fr.—This fungus has been found on

cranberry leaves from Cranmoor, Wis., which had been kept in the

laboratory in a moist chamber. Other specimens have been ob-

tained on leaves from near AVhitesville and Jamesburg, X. J., from

Wareham and Brewster, ]Mass., and from "West Virginia. The speci-

mens collected in the field were found in September and November.

This fungus has usually been regarded as a saprophyte and probably

does no particular injury to the cranberry plant.

Plagiorhahdus oxycocci Shear.-*—This interesting fungus, which

it has been necessary to refer to a ncAv genus and species, was found

on cranberry leaves collected near Carver, Mass., in May, 1906. The

pycnidia are scattered, slightly erumpent, covered by the epidermis,

125 to 190 IX in diameter. The wall is not regular and well developed,

but is thicker and denser above. The interior is either simple or

somewhat chambered, but opens through a single ostiole (PL V, fig.

2). The pycnospores are hyaline or faintly colored in mass, and

are borne on slender, simple sporophores (PL V, fig. 3). They

measure 8 to 11 by 3 |U and are borne obliquely on the sporophore,

which is abstricted at its base and remains as an appendage (PL V,

fig. 3, a.)^ which is 10 to 15 by 0.75 jx. This species is closely related

to Plagiorhahdus crataegi Shear," which is found on the fruit of

Crataegus. It would therefore not be surprising if the species occur-

ring on the cranberry should also be found upon the fruit.

Sporonema jnilvinatum Shear.-*—This fungus has been found

upon cranberry leaves in three instances—once on leaves collected in

Xew Jersey in November, 1905, and once on leaves from Olympia,

Wash., collected in October; also upon leaves from West Virginia

collected in June and kept in a sterile moist chamber. The pycnidia

are simple, dark broAvn, pulvinate. formed within the epidermis, the

outer wall of which adheres to their surface. They are 300 to 420 ix
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in (lianiptor bv 100 to 150 ^ thick, and soniotinios c-()llai)se from above

(PI. V, h«r. 25). No signs of an ostiole have been seen, and the

manner in which the pycnidium ruptures is not known. The spores

are pale greenish j-ellow in mass, continuous, subelliptical, and sonie-

Avhat curved, to 8 by 2 to 2.5 ft. Tliey are borne on simple, taper-

ing sporophores about twice the length of the spores (PI. V, figs. 27

and 28). The pycnidia bear a close resemblance to immature speci-

mens of Lophodermium melaleucum (Fr.) De Not., and it may be

the pycnidial stage of this or the closely related Lophodennium

oxyrocc'i (Fr.) Karst. This fungus is closely relate<l to >iporoncma

epiphylhim. (Fr.) Shear -\ but has larger pycnidia and snuiller

spores, which are less curved and without a pseudoseptum.

Rliahdoi^poni oxyrorci Shear.'-^—This fungus has been found on

leaves still adhering to old cut vines collected in September and

November near Whitesville, N. J. The pycnidia are formed beneath

the epidermis on the under side of the leaf and are quite evenly dis-

tributed over its surface. They are depressed-globose, slightly

erumpent, and somewhat cushion shaped, 150 to 225 /x in diameter.

The wall consists of two layers, which sometimes sei)arate, the inner

collapsing and expelling the spores (PI. V, ligs. 21 and 22). The

ostiole is ])lain or slightly depressed and the epidermis above the

pycnidia is blackened and transformed by the fungus. The pycno-

spores are hyaline, narrow cylindric-fusiform, and slightly curved.

They show one or two septa or pseudosepta at maturity and measure

20 to 26 by 2 to 3 /a. The sporophores are slender and branched

(PI. V, figs. 23 and 24). This fungus has not yet been found

attacking the berries.

Leptothyriiiin oxycocci Shear.-^—This fungus has been collected

several times on living and dead leaves." It was first sent from

Pierceville, Mass., by Mr. H. J. Franklin, May 22, 1906. The pycni-

dia are dimidiate, scattered, irregular, black, erumpent, subsuperfi-

cial, collapsing and rupturing irregularly, or breaking free about the

base, 160 to 2.50 ix. in diameter (PL V, figs. 29 and 30). The wall of

the pycnidium shows a more or less parallel series of cells in its struc-

ture (PI. V, fig. 31). The spores are hyaline, fusiform-elliptic, Imi-

septate, 10 to 15 by 2.5 to 3 /^ and borne on slender, tapering sporo-

phores (PL V, figs. 32 and 33).

Ceiithospora {?) lunata Shear.-*—This fungus has been collected

several times on dead and dying cranberry leaves. It was first found

by the writer near Wareham, Mass., in September, 1902. It has also

been collected at Carver and Onset, Mass., and near Whitesville, N. J.

The pycnidia are scattered, depressed-pulvinate, slightly erumpent,

a Since the above paragraph was written, this fungus has been found on old

mummied fruit at the same place where the other specimens were collected.
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200 to 375 IX in diameter, irregularly chambered within and bearing

a single j^rominent ostiole. through Avhich all the chambers empty

(PI. V. fig. 11). The walls are subcoriaceous and irregular in thick-

ness. The sporogenous hyphse form a dense, compact, intricate layer,

the ultimate divisions of which are somewhat dichotomous and bear

the short, elliptic, inequilateral, or slightly curved, simple, hyaline

spores, which are 7 to 9 by 3 to 3.5 /x (PL V, figs. 12 and 12, a).

The generic relationship of this fungus is rather uncertain, and

we have referred it for the present to Ceuthospora, though it does

not Avell agree with the description of the genus.

Valm delicatula C & E.—This fungus has been collected at AATiites-

\dlle, X. J., on old cranberry stems which had been piled at the edge

of a bog. It also occurs on other ericaceous plants in New Jersey,

but has not heretofore been reported upon the cranberry. Associated

with the ascogenous perithecia on the same stems was found a Cyto-

spora, Avhich is perhaps the pycnidial condition of this species.

Cladosporiinn oxycocci Shear.-*—There are occasionally found in

the spring on leaves of the previous year small, brownish, diseased

spots bearing a Cladosporium, to which the above name has been

given. The fertile hypha) are brown, septate, more or less flexuous,

and erect or spreading. They vary from 50 to 100 fx in length and

arise from a small, black, sclerotoid base (PL IV. fig. 2-t). The

conidia are acrogenous, varying from ovoid to cylindric-clavate, pale

yellowish brown, continuous or uniseptate, and 15 to 24 by 3 to 4 ju,

(PL IV, fig. 24, a). AVe have specimens from Arichat, Xova Scotia,

from Cape Cod, Massachusetts, and from Belleplain, X. J.

Another Cladosporium which has not been identified specifically

has also been found on dead tips of young shoots of the cranberry

from Massachusetts.

Plectrothrix glohosa Shear.—This fungus was described by the

writer in 1902.-- It occurred on cranberry leaves which were kept in a

sterile moist chamber in the laboratory and was quite regularly asso-

ciated with Pcstalozzia giiepini vaccinil, making its appearance soon

after the maturity of that fungus. It jDrobably has bo genetic rela-

tion to Pestalozzia, however. The plant has not been collected in

the field and is perhaps a simple saprophyte.

Chondrioderma simplex Schroet.—This myxomycetous fungus was

found at Hampton, X. J., covering living cranberry vines and other

plants. It api^arently did no injury, however, except such as might

be caused by temporarily covering the surface of the leaves and

vines. The sporangia and spore masses soon rupture and disappear

after maturity and are not likely to do any permanent damage to the

plants.
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Epicoccum.—An undetermined species of this fjenus was obtained

in three different cultures made from diseased cranberry vines from

01ymi)ia,.Wash. Whether this was the cause of the diseased condi-

tion of the vine is not known.

Diplod'ui.—Dead cranberry vines collected at Wareham, ^Mass.,

and near Belleplain, X. J., bear a Diplodia not yet satisfactorily

identified. The spores are brown, miiseptate. and measure 14 to 18

by 8 /u,.

Chaetomium.—One or two species of this crenus have occurred on

leaves kept in a moist chamber and also in cultures made from cran-

berry stems and berries. In some cases they may have been due to

contamination and in any event are probably not of patholoiiical

importance.

Oofipora.—A funo-us apparently belon<iin<:- to this fjenus has

occurred on leaves kept in a moist chamber.

Macrosporhrm.—An undetermined species of this orenus has also

been found in cultures and on leaves kept in a moist chamber.

PREVENTIVE AND REMEDIAL MEASURES.

REGULATION OF TIIK WATKK Sll'lM.V.

Careful field studies have indicated beyond doubt that the physio-

logical condition of the plants, as well as their environment, has much

to do with their susceptibility to disease; therefore, anything which

promotes the production of vigorous and hardy plants serves as a

means of preventing the diseases to a certain extent. It is difficult, or

impossible, on account of the very complex factors involved in the

conditions of soil, moisture, and the plants themselves, to tell which

are of most importance in their relation to the occurrence of dis-

eases. Certain cranberry bogs, or portions of bogs, frequently show

much more loss from diseases than others. From the experience of

various growers, as well as from our own observations, it appears

that the control of the water supply is a very important factor.

The quantity of water necessary to keep the plants in the most

vigorous condition depends largely upon the nature of the soil and

subsoil, as well as the contour and natural drainage conditions of

the land. The supply of water should be constant and capable of

complete control, so as to avoid any great fluctuations during the

growing season. In order to accomplish this, the water supply

should be obtained from a reservoir rather than directly from a

running stream. Some very successful growers find that keeping

the water at such a level in the ditches that the surface of the bog
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will be continually moist. l)iit not wet, keeps the plants in the most

healthy condition.

DESTRUCTIOX OF DISEASED VINES.

It is also important that steps should be taken so far as practicable to

prevent the distribution and reproduction of the diseases by destroy-

ing all dead vines and leaves before the fungi have had opportunity

to mature and set free their spores. Small areas of vines frequently

die from the attacks of fungi and from other causes. All such vines

should be pulled or cut and collected early in the season, at least

within a week after the water has been drawn from the vines, and

burned. Vines which have been cut in raking bogs to prepare them

for scooping should also be destroyed in the same manner ; otherwise

the spores of the cranberry fungi develop in great numbers upon them

and are a fertile source of infection for the young leaves and fruit.

Little is to be feared from full-grown rotten berries, as the fungi

very rarely produce any spores upon them.

SELECTION AND BREEDING OF RESISTANT PLANTS.

The selection of individual plants showing ability to resist the

diseases is also an important means of avoiding them. It is a matter

of common observation that some of the varieties are much more

subject to disease than others. It may also be noticed that in any

badly diseased area of vines there is occasionally one which bears

sound fruit. By selecting and propagating these apparently resist-

ant plants a variety much less subject to injury could probably soon

be produced.

APPLICATION OF FrNGICIDES,

After determining the life histories of the most seriouf4 parasites

causing the diseases it seemed very probable, judging from their

relationships and the manner in Avhich closely related species attack

other fruits, that they could be successfully combated by the applicr.-

tion of fungicides, the same as their relatives were. Experiments

and tests of fungicides have l)een conducted for the past four year-.

Several kinds were used the first season, as already mentioned. Bor-

deaux mixture applied in the form of a spray proved much more

satisfactory than any of the others. Besides these a dust Bordeaux

mixture has been used quite tlioi-oughly by one of the cranberry

growers, but without any decided benefit.
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ISOKDKAl X MlXTrUK.

In the spraying exporinicnts pints were solectod where from 75 to

100 per cent of the wop liad been lost by disease in former years.

In the experiments of 1!)04 four ajiplications of Bordeaux mixture

were made durinfj the season. In order to determine accurately the

results, alternate plats were left unsi)rayed. as a check. Accordino:

to actual counts of the sound and diseased berries made at i)ickiu«;

time, from September 8 to IH, on 8.")-yard-s(iuare plats, representing

the average condition of the sprayed and unsprayed areas, it was

found that the greatest percentage of diseased fruit on any of the

sprayed plats was 27.5, as against 100 i)ei- cent on tlu' unsprayed plats.

The minimum amount of disease on any of the si)rayed i)lats was 13

per cent, as against 89 i)er cent on the check i)lats. The average num-

ber of diseased berries on all the sprayed jilats was 21.7 per cent

and on the unsprayed i)lats 70.8 per cent, and in addition to the i)ro-

tection of the fruit from diseases the general vigor and appearance

of the sprayed plants was noticeably improved.

These experiments, owing to circumstances beyond our control, were

not entirely satisfactory, as the applications of the fungicide were

not made with suilicient frequency and at the most desirable time.

In li>()5 a more thorough and satisfactory series of experiments was •

conducted ui)on the same plats. The water was removed from the

bog May 10 to 12. It is the usual practice of cranberry growers to

flood the bogs from twenty-four to thirty-six hours during the first

week in June, in order to destroy insects. It had been i)lanned to

spray part of the experimental plats before this second flooding.

The water supply of the bog was, however, insufficient for a second

flooding, and the relation of spraying to this operation was therefore

not determined. Two of the plats were sprayed five times—May 19,

June 22. July U, July 31, and August 15. At picking time, Sep-

tember 8, accurate counts Avere made of all the diseased and sound

berries on small areas which showed the average condition of the

fruit on the si)rayed plats. Counts Avere also made on equal areas

showing the average condition of the fruit on the check plats. As a

result of these counts it was found that there was an average of only

6 per cent of rotten fruit on the sprayed plats, while there was a little

more than 91 per cent rotten on the unsprayed plats. Two other plats

sprayed five times, but beginning June 2 instead of May 19. showed

as a result of the counts made as in the experiment just mentioned

an average of 2.30 per cent of diseased berries on the sprayed plats

and 92.06 per cent of diseased fruit on the unsprayed plats. This

appears to indicate that the application made on June 2 was more

beneficial than that made at the earlier date, May 19.
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Another plat was sprayed but four times, as follows : July 14, July

31, August 1, and August 15. Estimates of the amount of diseased

fruit on the sprayed and unsprayed plats, made as in the previous

cases, showed 18.3 per cent of rotten berries on the sprayed plat and

91.53 per cent on the unsprayed plat. This indicated what had

already been anticipated, from our knowledge of the time of ma-

turity of the parasites causing the diseases, that the earlier applications

are exceedingly important, most of the infection apparently occurring

before the fruit is half grown,

A portion consisting of 1,048 square feet of one of the plats which

was sprayed five times was carefully hand picked and produced 3

bushels of sound fruit, this being at the rate of about 125 bushels

per acre. The same area from the adjoining check plat gave a

scanty peck of sound fruit, or 10.42 bushels per acre. In other words,

there was twelve times as much sound fruit on the sprayed i)lat as on

the unsprayed plat, or a saving of over 100 bushels per acre.

Preparation and application.—The method of preparation, as well

as the dates and manner of application, is of exceeding importance

in securing satisfactory results. The Bordeaiix mixture should be

freshly made. Good stone lime should be used, and from 3 to 5

pounds of commercial resin-fishoil soap should be added to it. In

our first experiments, in which the plain Bordeaux mixture was used,

it was found that the spray either collected in drops upon the surface

of the leaves and fruit or ran off entirely, the surface of the cran-

berry leaves and fruit being so glossy that the mixture did not spread

and adhere properly. It was found that by adding the resin-fishoil

ssoap the mixture not only formed a film and spread over the surface

of the leaves and fruit, but also adhered for a much longer time than

the plain Bordeaux mixture.

The comparison of sprayed and unsprayed fruit at the time of

picking does not show the full amount of profit to be derived from

the treatment, as there is usually a considerable loss from the develop-

ment of the diseases during the period between the time of picking

and the time of marketing the berries. In order to com]iare the

keeping qualities of the sprayed and unsprayed fruit, 2,400 perfectly

sound berries, so far as could be determined by external appearance,

were selected. Twelve hundred berries were from a sprayed j^lat and

1.200 from a check j^lat. They were all kept in the laboratory under

similar conditions in order to determine the amount of disease which

would develop in each case before the time for marketing the fruit.

On October 18, the date upon which most of the fruit from the bog

was marketed, and exactly one month from the date of picking, a

careful examination of the 2,400 berries showed only 9.8 per cent of
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the sprayod fruit diseased, wiiile a«.J per cent of the unsprayed fruit

was diseased. In other words, four times as much of the unsprayed

fruit as of the sprayed fruit decayed between the time of pickinji" and

marketing. The decay which developed was apparently caused by

the dormant infection.

CoHt of Hpnn/'uif/.—The cost of spraying- as it was done in these

experiments averaged from $15 to $20 per acre, the Bordeaux mixture

being applied at the rate of 4 barrels, or 200 gallons, per acre at each

application, making for five applications a total of 1,000 gallons per

acre. The cost would ])r()l)al)ly vary somewhat under different condi-

tions and different methods, but in no instance should it exceed $20

per acre.

SUMMARY.

There are four serious fungous diseases of the cranberry—scald,

caused by GiiUjnardia rarchiu; rot, caused by Acanthovhuhchus^ rac-

cinii; anthracnose, caused by Glomerella riifouKiculditH racrinil, and

hypertrophv, due to E.i-oIxd^'xI'iiivi o.vycoeci. The first three diseases

mentioned have heretofore been confused and considered as one.

Life histcM-y studies have shown that Giiignardia mrcinii produces

two forms of fructification—pycnidial and ascogenous—and is

closely related to Guignardia hidweUii, which causes the black-rot of

the grape.

Similar studies of Acaittltorhynchns raccimi reveal only ascogenous

fructifications, but very striking and characteristic appressoria, which

perhaps fill in part the place of a pycnidial form, are j^roduced.

Glomerella nifomacidans raccinii is also found to produce both

conidial and ascogenous forms.

The production of ascogenous fructifications appears to depend in

both Guignardia raccimi and Glomerella rufomacrdans raccinii

chiefly upon some inherent potentiality of the race, strain, or genera-

tion from which the hypha? or spore used in the culture are derived.

The composition of the culture medium and the conditions of temper-

ature, moisture, and light are relatively unimportant factors.

The fungi producing scald, rot, and anthracnose, as well as Pesta-

lozzia gnep'nii imccinii, are able to live in the tissues of cranberry

leaves and fruit in a more or less dormant or noninjurious condition

for a considerable i^eriod and may apparently at any time develop

rapidly and destroy the tissues when conditions are favorable.

Thirteen other fungi have been found affecting cranberry fruit,

most of which have, however, not shown indication of particular

pathological importance. Sixteen different species have been found

on either stems or leaves. Most of these do not seem to cause serious

injury to the plant.
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Preventive measures should include renovation of the cranberry

bog, careful control of the water supply, and the cultivation of hardy

and disease-resistant varieties.

Thorough treatment with Bordeaux mixture has proved successful

in controlling the diseases. The addition of resin-fishoil soap is

essential in order to make the mixture properly cover and adhere to

the plants. As a result of five applications in 1905, only 2.3(5 per cent

of the sprayed fruit was found to be destroyed at picking time,

whereas 92 per cent of the unsprayed fruit on the plat a*djoining was

destroyed.

The cost of five applications, each of 200 gallons per acre, varies,

according to the conditions and methods employed, from $15 to $20

per acre.

110



BIBLIOGRAPHY OF CRANBERRY DISEASES.

* Ferxald, yi. L. Viiriatious of Aiiieiitaii cranberries. Uhodora, 4: 231-237,

Dec. 1002.

MU'port of convention of New Jersey ("ranlterry (irowtTs' Association. New

Jersey Courier. Toms Kiver. N. J.. Seiit. 4. 1S73.

'Taylor. Thomas. Cranberry rot and scald. .Mmitlily Itept. U. S. Dept. Agr.,

Oct., 1874, 430.

Op. cit., Jan., 1875, 42-44.

= Op. cit., Oct., 1875. 446.

« .Op. cit. Aufi. and Sept., 1871). 350.

' Ann. Rept. Dept. Af.'r.. IS".. VSA.

* ScHROETER, J. Weisse Ilcidelbecren. Iledwigia. IS: 183, Dec.. 1870.

•WoRONiN. M. rel)er die Sderotienkranliheit d«'r Vaccinieu-beereu. Mem.

Acad. Imp. St. IVtersburs. ser. 7. 30: 2S-;'.(». ISSS.

"Halsted. Byro.x D. Some fungous diseases of the cranberry. N. J. Agr.

Expt. Sta., tii ; 1880.

11 Experiments for tlie year upon craiilierry diseases. Ann. Rept. N. J.

Agr. Expt. Sta. for 1800, 332-330. This paper was also published in Proc.

21st Aim. Meet. Amer. Cranberry (irowers' As.sn.. Jan.. 1801.

1= Treatment of cranberry scald and cranberry gall fungus. Jour. Myc,

0: 18. 1801.

IS Diseases of the cranberry. I'roc. 20th Ann. Meet. Amer. Cranberry

Growers" Assn.. 10-12, Jan.. ISOO.

Laboratory study of fruit decays. Rept. X. J. Agr. Expt. Sta., 32G-

330, 1802.

^"^Whitson, a. R., Haskins, L. P., and Malde, O. G. Ann. Rept. Wis. Agr.

Expt. Sta., 22 : 204-20.1, 100.5.

" Samdsten, E. p., Haskins, L. P., and Ramsey, H. Preliminary report on cran-

berry investigations. Ann. Rept. Wis. Agr. Expt. Sta.. 21 : 237, 1004.

" A report on cranberry investigations. Wis. Agr. Expt. Sta., 119;

42-44. Feb., 1005. This, with the exception of a few sentences, is a reprint

from the preceding work.

"Vtat.a, p. Les maladies de la vigne. ed. 3, 179 et se<i., 1893.

^"Klebs. Georg. Die Bedingungeu der Fortpflanzung bei einigen Algen und

Pilzen. pp. 543, tabs. 3. text tigs. 15. Jena, 1800.

-" Blakeslee, a. F. Sexual reproduction of the Mucorineae. Proc. Amer. Acad.

Sci.. 40 : 205-310. 1004.

=^ Brefeld. Oscar. Untersuchungen aus dem Gesammtgebiete der Mykologie, 10

:

340, 1801.

" Shear, C. L. Mycological notes and new- species. Bui. Torr. Bot. Club, 29

:

449-457, 1902.
23 Arachniotus trachyspermus. A new species of the Gj-mnoascacese.

Science, n. s., 10 : 138, July, 1902.

110
55



56 ' CRANBERRY DISEASES.

-* Shear, C. L. New spec-ies of fungi. Bui. Torr. But. Club, 34 : 305-317, 1907.
^° Fungous diseases of tbe cranberry. U. S. Dept. Agr., Farm. Bui. No.

221, 1905.
^^ Cranberry spraying experiments in 1905. IT. 8. Dept. Agr., Bur. Plant

Industry, Bui. 100, pt. 1, 1900.

" 32d Ann. Meet. Amer. Cranberry Growers' Assn., 8-11, 1902.
*' Investigations of cranberry diseases. Proc. 33d Ann. Meet. Amer. Cran-

berry Growers' Assn., 7-8, 1903.
-" A remedy for cranberry scald. Amer. Agriculturist, 72 : 309, 1903.
*° Report on cranberry spraying experiments. Proc. 34th Ann. Meet.

Amer. Cranberry Growers' Assn.. 8-10, Jan., 1904.
''"- ^Progress of cranberry spraying experiments. Proc. 35th Ann. Conv.

Amer. Cranberry Growers" Assn., 0-7, Aug., 1904.
^- Report of experiments on cranberry diseases. Proc. 35th Ann. Meet.

Amer. Cranberry Growers' Assn., 4-5, Jan., 1905.
^ — Fungous diseases of the cranberry. 37th Ann. Conv. Amer. Cranberry

Growers" Assn., 8-9, Aug., 1900.
^* Cranberry spraying apparatus. Proc. 37th Ann. Meet. Amer. Cran-

berry Growers' Assn., 6-8, Jan., 1907.
^ and Wood, A. K. Ascogenous forms of Gloeosporium and Colleto-

trichum. But. Gaz., 43: 259-200, 1907.

^"DuKELL, E. H. Spraying with Bordeaux mixture for cranberry scald tinan-

cially considered. Proc. 37th Ann. Meet. Amer. Cranberry Growers' Assn.,

3-6, Jan., 1<;)07.

^' FiscH, C. Beitrjige zur Bntwickelungsgeschichte einiger Ascomyceten. Bot.

Zeit, 40: 851-870, pis. 2, 1882.

^ Frank, B. Ueber einige neue und wenigbekannte Pflanzenkrankheiten.

Ber. Deutsch. Bot. Gesells., 1: 29-34, 58-63, 1883; also Landw. Jahrb.. 12:

511-539, pis. 3, 1883.

•'''Meyer. B. Untersucluuigeu iiber die Entwickelung einiger iiarasitisclicr

Pilze bei saprophytischer Erniihrung. Landw. Jahrb., 17: 912-945, pis. 4,

1888.

*" DeBary, A. Ueber einige Sclerotinien und Sclerotinieukraukheiteu. Bot.

Zeit, 44: 377, 1886.

" BtJSGEN, M. Ueber einige Eigenschafter der Keimlinge parasitischer Pilze.

Bot. Zeit, 51 : 53, 1893.

*' Hasselbring, Heinrich. Appressoria of the anthracnoses. Bot. Gaz., 42

:

135, 1906.

^^ZoPF, W. ]Mechanik der Sporenentleerung bei Sordarieen. Zeitschr. fiir

Naturwis., Halle, 56: 561, 1883.

"Griffiths, David. The North American Sordariacea'. Mem. Torr. Bot. Club,

11 : 32, May, 1901.

" Stoneman. Bertha. A comparative study of the development of some authrac-

•noses. Bot. Gaz., 26 : (i9-120, 1898.

^"Clinton, G. P. Bitter-rot. Bui. 111. Agr. Expt Sta.. 69: 1902.

" VoN ScHRENK, H., and Spaulding, P. The bitter-rot of apples. U. S. Dept.

Agr., Bur. Plant Industry. Bui. 44 : 29. 1903.

"^ Sheldon, J. L. Gloeosporium of sweet pea and apple. Science, n. s., 22

:

51. 1905.

" Scott. W. M. The control of apple bitter-rot. U. S. Dept. Agr., Bur. Plant

Industry, Bui. 93, 1906.

110



BTBLTOGRAPHY.
"

57

""SroTT, W. >[.. Mild QrAiNTANCK, A. I>. Spniyiiif,' for applo disoasos and tlio

ri)dliii« moth in tlio Oz.irks. U. S. Dept. Asr.. Fjinii. Uul. 2S:i. 1907.

"' KosTRrp, K. Oiii iu»«le iif siiyltesvninpe foranrsiigede niisdaunelser lios

blouisterpl:Mit(>r. I'.ot. Tidsskr., 14: 2:'.0, 188;}.

»- liiologisk»' Mitcr o>,' riu-er. Bot. Tiddskr.. 20: 11G-I2r», lS!).">-Ci.

^«Peck, Ciiaklks II. U«'iM>rt of the botanist. Rept N. Y. State Mus.. 2lJ : 73,

Apr.. 1874.

•Report of the botanist. Rept. X. Y. State Mus.. 2r. : IOC, 187.^

•Thomas. Fk. Cranberry ieafpill. Insect Life. 1 : 27'.>. Mar.. ISSl).

"•'MoNTAGNE, C. Notice snr les i)hintes cryptoKanies. Ann. Sci. Nat Bot,

ser. 2, 1 : 347, 18.34.

" ScHWEiNiTZ, L. I). Synopsis of North American fungi. Trans. Amer. Thil.

Soc, n. s., 4: 211, 18:U.

•Fries, E. Systenia Mycologicuni, 2: 4."1, 1822.

""Richards. II. M. Notes on Exobasidiuin androniedae Pk. and Exobasidiuni

vacfinii (F<-kl.) ^Vor. Bot. Gaz.. 21 : 1<>4. IS'tC.

•"Farlow, W. (i., and Skymoir. A. P.. A provisional lii»;L index of tlie fungi of

the United States, 74, 1890.

110



DESCRIPTION OF PLATES.

Plate 1.

—

Frontispiece. Cranberry soald, sbowiiit; different stages in the prog-

ress of the disease. A.—Early stage. B.—Later stage, showing dark zones.

C.—Berry completely destroyed.

Plate IL—Fig. 1.—A cranberry leaf, showing pycnidia of Gtiigiiardia raccinii

thickly scattered over the under surface; o. a cranberry blossom blasted by

Guignardia vaccina, showing pycnidia on calyx, corolla, and pedicel ; li. a

blasted fruit, showing pycnidia. Fig. 2.—A vertical section of a single pyc-

nidium of Guignardia raccinii from a cranberry leaf, showing pycnospores

in various stages of development. Fig. o.—An immature pycnospore of

the same fungus, showing the partially formed appendage ; a. the same,

showing a little later stage of development ; h and r. fully developed i)yc-

nospores and appendages. Figs. 4, 5, 6, 7. 8, and 9.—Various stages in the

germination and growth of pycnospores of Guignardia raccinii grown in

weak sugar solution ; 4, 5, 6, and 7, seventy-two hoiu's after sowing; 8 and 0,

eighty-six hours after sowing. Fig. 10.—A vertical section of a perithecium

of Guignardia raccinii, showing asci, from a cranberry leaf collected in New
Jersey. Fig. 11.—Three asci, with ascospores showing variations in length

of the stipe and the arrangemeyt of the spores; a and J>. from perithecia on

a leaf; c. fi-om a pure culture. Fig. 12.—A fresh, mature ascospore, show-

ing the usual condition, in which the protoplasm is very coarsely granular.

Fig. 13.—An old ascospore from a dried specimen, having its contents Immo-

geneoiis. Fig. 14.

—

a, A portion of the coarse brown mycelimn from the

interior of a scalded berry, from which a culture was made December 2:'.,

producing pycnidia and ascogenous ])erithecia of Guignardia vaccinii : b, a

portion of younger. lighter colored hypha" from the same berry. Fig. 15.

—

Pestalozzia guepini vaccinii : a. a conidium having an apical appendage with

three branches ; h. a conidium having an apical apiiendage with four

• branches ; c, a germinating conidium ; d, a germinating conidium sending

out two germ tubes.

Plate III.—Fig. 1.—Vertical section through an acei'vulus of Glnmcrella rufo-

maculans faccinii from the under surface of a cranberry leaf. Fig. 2.

—

Four conidia from the same, showing some of the variations in form and size.

Fig. n.—A portion of an acervuliis of Glomcrella rufoniaculans vaccinii from

a pure culture on corn meal, showing the dark-colored setie which are occa-

sionally found ; a and h, conidiophores and conidia from another pure cul-

ture on corn meal. The conidiophores arise from a dark stromatic layer

consisting of cells resembling appressoria, as shown in 3, a. No large acer-

vuli, forming dense masses, occurred in this culture. Fig. 4.—Appressoria

or chlamydospores from pulp of a cranberry from Massachusetts destroyed

by Glomcrella rufoniaculans vaccinii. Fig. 5.—Portion of mycelium from

corn-meal culture No. 730, forty-two days old. Conidia and appressoria

found, fifteenth day ; matured asci appeared the twenty-third day—no light

spots seen in these. Where they appear they are probably due to the presence

of vacuoles or oil globules. Fig. 6.—An ascogenous perithecium of the same
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fungus grown in a pure culturt'. Fig 7.—Asci from tho same; a, cylindrical

form, witli ovorlaiii)ing uuiseriate spores: /*. shorter suljclavate form; c.

ascus from older culture, slunving sliorter stipe. Fig. 8.—Fresh, mature

ascospores from the same. Fig. 9.—Asci and fugaceous parapliyses from

culture of GlomercUu rufotuacidans racriiiii. Fig. 1(».—I'ortion of an

acervulus of (llocosinnluui uihnix. from a pure culture from a diseased New-

Jersey hi'rry. Fig. 11.—Conidia from the same. Fig. 12.—A porti«)n of a

cranlierry leaf, showing the slightly elevated epidermis and the protruding

neck of Acaiithorhinichus luccinii. Fig. i:^.—A single perithecium of the

same fungus, taken from a pure culture on corn meal, showing portions of

the hyi)ha' which form the thin, loose mycelial layer with which the perithecia

are overgrown in artificial cultures. Fig. 14.—Asci and parapliyses from

the same pure culture; a. a young ascus. in which the mature ascospores

are surrounded hy granular gelatinous matter; h. a slightly older stage; c,

a nearly mature ascus. in which tlie granular protoplasm is shrunken about

the spores and attached to the apex of the ascus. A jiortion of it remains

as a thin gelatinous envelope about the spores after they are expclUvl from

the ascus. Fig. lo.—Two ascospores of the same. Fig. 1<».—A germinating

ascospore. bearing the peculiar appressorium. Fig. 17.—An appressorium

viewed from :U)ove. Fig. 18.—A grouj) of appressoria attached to the sur-

face of a cranberry leaf. Fig. 19.—A germinating appressorium grown in a

poured itlate. Fig. 20.—A germinating appressoriinn from the midrii) of a

leaf, showing superficial branching hypha\ Fig. 21.—A section of a germi-

nating appressorium on a leaf; a, a germ tube which has entered the leaf

tln-ough a stom.-i. Fig. 22.—Another germinating appressorium ; (i. the germ

tube entering tlie leaf through a stoma.

Plate IV.—Fig. 1.

—

Vcuttirhi coiiuHicta. Massachusetts specimens on the under

surface of a leaf showing various aggregations of i)erithecia. (Natural

size.) Fig. 2.—(Jronp of perithecia magnified 24 diameters. Fig. o.—Single

perithecium, showing sjiines distributed over the upiK'r half. Fig. 4.—Two
asci, showing varialdlity in shape and length. Fig. 5.—A perithecium of

the same fungus from a Wisconsin specimen, showing fewer spines ar-

ranged about the apex. Fig. C.—^Three asci from the same, showing varia-

tions in shape and arrangement of the si)ores. Fig. 7.—A single ascospore

from the same. Fig. 8.—A perithecium of Anthostomella destruens from a

pure culture of the fungus. Fig. 9.—An ascus from the same. Fig. 10.

—

Two ascospores of the same. Fig. 11.—A germinating ascospore of Antho-

stomeUa <lcstnieiis. Fig. 12.—Pycnidia of f^eptoria Jonf/ispora on under sui'-

fa'ce of a cranberry leaf. Fig. 18.—Section of a ])ycnidium of Heptoria

longispora on a cranberry leaf. Fig. 14.—Three spores of ^eptoria lonrji-

spora from a cranberry leaf. Fig. 15.

—

Sijnchytrium vaccinii on pedicel,

bracts, and flower of a cranberry. (Natural size.) Fig. 16.—Syiwhyti'iiim

vaccinii. A single gall enlarged. Fig. 17.

—

Synchytrium vaccinii. A sec-

tion through a gall showing the hypertrophied tissue and the sporocarp.

Fig. 18.

—

Arachniotiis tiachyspermus on a decayed and shriveled cranberry.

Fig. 19.

—

Arachniotus trachyspenuus on the side of a culture flask. Fig.

20.—Aseogenous hyphfe and asci of the same from a pure culture. Fig. 21.

—

A single ascus of the same from a pure culture. Fig. 22.—A single asco-

spore of the same. Fig. 23.

—

Sclerotinia oxycocci Wor? Branching chain

of conidia, inverted ; a, a single conidium. Fig. 24.

—

Cladosporinm oxy-

cocci. Conidiophores bearing conidia from a cranberry leaf; a, a single

septate conidium from the same.
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Plate V.—Fig. 1.

—

^[tlKtcvoncnni poiiioriDii. A sinsjle pycni<linm from a pure

culture ; a, three spores, showing variations in size and shape. Fig. 2.

—

Plagiorhahdus oxycoccl. Vertical section of a pycnidium on a cranberry

leaf. Fig. 3.

—

Plaiiiorhahdiis oxycocci, sporo'phores and spores; a, three

spores \Yith basal appendages consisting of the greater part of the abstricted

sporophore. Fig. 4.

—

Hehtiinfliuxporiiiui iinu<jii(ilifi, showing fertile hyph;e

and the varied arrangement of the conidia. Figs. 5, 6, and 7.

—

Helmintho-

sporiutu inaeqiialis. Conidia showing variation in size, shape, and septa-

tion. Fig. 8.

—

Heliii'nifhospuriiini inaequaJifi. A strand of the mycelium.

Fig. 9.

—

Helnihithosjjoriiini iiiactjualis. Erect, branched, black, subcarbona-

ceous bodies produced in old cultures. Fig. 10.

—

PhyUoHiicUi putrefaciens,

from a culture. Pycnidia ; «, four spores from the pycnidia, showing varia-

tions in size and shape. Fig. 11.

—

Ceiithospora {?) hinata on a cranberry

leaf, showing a vertical median section of a pycnidium. Fig. 12.

—

Ceutho-

spora (f) hinata. Sporogenous hyphtie and sporophores as seen when

crushed out ; «, three spores showing variations in size and shape. Fig.

13.

—

LeptothyriiDti j)oini {:'). An early stage in the formation of the

," speck." The remains of a spore from which it seemed to have arisen are

still present. Fig. 14.

—

Leptothyriam ponii (f). An older condition. Fig.

15.

—

Leptothyrium pomi {?). A vertical section from a cranberry, showing

the structure of the interior. Xo signs of spore production. Fig. 1<5, a, h,

c,—Leptotliyrium ponii {?). Spores found associated with Leptotliyriiiin

pomi on the surface of the fruit; a, a germinating spore of an unknown

fungus from which some specks at least appeared to arise. Fig. 17.—.s'poro-

nema oxycocci. Four pycnidia on a cranberry leaf. Fig. 18.

—

Sporoiicma

oxycocci. Vertical section from a cranberry leaf. Fig. IQ.^Sporoiieina

oxycocci. Two sporophores with nearly mature spores. Fig. 20.

—

Sporo-

nenia oxycocci. A single spore. Fig. 21.

—

Rhahdospora oxycocci. Section

of a pycnidium on a cranberry leaf. Fig. 22.

—

Rhabdospora oxycocci. Sec-

tion of a pycnidium from a leaf, showing the inner wall separated from the

outer and collapsed. Fig. 23.

—

RliaMospora oxycocci. Branched sporo-

phores with young spores. Fig. 24:.—Rhahdospora oxycocci. Another view

of l)ranched sporophores and young spores ; cr, two spores, showing pseudo-

septa. Fig. 25.

—

Sporonema piilriiiatunt. Two pycnidia on a cranberry leaf.

Fig. 26.

—

Sporonema pulvinatum. A vertical section of a pycnidium. Fig.

27.

—

Sporonema pulvinatum. Sporophores and young spores. Fig. 28.

—

Sporonema piilrinatuDi. Three spores showing variations in size and shape.

Fig. 20.

—

Leptothyrium oxycocci. Four pycnidia on cranberry leaf, showing

irregular shapes. The one in the foreground has broken away a))out its

base. Fig. 30.

—

Leptothyrium. oxycocci. Section of a pycnidium, showing its

dimidiate character. Fig. 31.

—

Leptothyrium oxycocci. Portion of the wall

of the pycnidium, showing the parallel arrangement of the cells. Fig. 32.

—

Leptothitrium oxycocci. Sporophores and spores. Fig. 33.

—

Leptothyrium

oxycocci. Four spores, showing the variations in size and shape.

Plate VI.—Cranberries destroyed by blast and scald. From a photograph.

(Natural size.)

Plate VII.—Ci'anberry Exobasidii. A and B.

—

Exolmsidium vaccinii. C and

D.

—

Exobasidium oxycocci.
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THE LARKSPURS AS POISOXOUS PLANTS.'

INTRODUCTION.

Throughout the United States many species of hirkspur (Delphin-

ium) occur. Some of these form an important feature of the western

landscape;'' others, such as Ifclphinium ajar'ts, on account of their

beauty have been cuhivated in gardens, from whence they have

escaped and become a pest to the farmer.''

The genus Delphinium is in a very confused condition botanicj'.lly

and needs revision.'' However, the botanical characteristics of the

genus are clearl}' marked and constitute sufficient reason for consider-

ing any plant bearing them as deserving of suspicion. Dclphinhnii

ti'oUiifolium Gray, represented in the accompanying illustration

(Plate I), shows these characteristics. In Canada '' and in our West-

ern States, especially in Colorado and Montana, various species of

Delphinium have l)een accused of stock poisoning, although feeding

experiments with these plants have varied in their results, and opinion

in the West has been b}^ no means uniform as to their poisonous prop-

erties. According to Wilcox,^ in Montana GOO sheep were poisoned by

Delphinbim menziesii on one ranch, of which 250 died. In India the

a Of the man.v kinds of plants of the western ranges poisonous to stocli, vari-

ous species of hirkspur are among tlio most destructive, especially iu the moun-

tainous regions of Colorado, Wyoming, and Montana.

About two years ago a study of the poisonous properties of one of the most

common species was undertaken cooperatively by the Colorado Agricultural

Experiment Station and the Office of Poisonous-Plant Investigations, the field

collections and field tests l»eing carried on hy Dr. George II. Glover, veterinarian

of the station, and the technical laboratory studies by Dr. A. C. Crawford,

Pharmacologist of the Bureau of Plant Industry. The principal results of

Doctor Crawford's work are here summarized.

It is shown that this larkspur is most virulent in its early stages and becomes

much less active toward flowering time. The importance of the functions of

elimination in bringing about recovery" is also clearly indicated, and the signifi-

cance of this fact in harmonizing the varying results of different investigations

is pointed out.

—

Rodney II. True, Phi/siolof/i.st in Charye of Poisonous-Plant

Investigations.

&Meehan, T. Delphinium Bicolor. Meehan's Monthly, vol. 32. p. 1. 1902.

c Rept. Comr. Agr. for 18G5. p. 510.

''Huth, E. Monographic d. Gattung Delphinium. Bot. Jahrb.. vol. 20, p. 322.

1895.

e Noxious Weeds and How to Destroy Them. Government of Northwest Ter-

ritory, Dept. Agr. Bui. 2, p. 27. 1900.

f Chesnut. V. K. Preliminary Catalogue of Plants Poisonous to Stock. Ann.

Rept. Bur. Animal Ind., 1898, p. 400.

lll-i



6 THE LARKSPUES AS POISONOUS PLANTS.

dew from Z>. hrunonianum is said to poison stock, and D. vestitum is

claimed to be poisonous to goats." Similar reports come fromFrance.''

Chesnut and Wilcox, in particular, have brought this subject to

public attention, Wilcox's field notes and post-mortem records being

especially suggestive.^

The main symptoms seen in the poisoning of sheep by Delphinium

mensiesii were a stiffness of the limbs, with awkward gait; associated

with this were involuntary muscular twitchings and loss of muscular

coordination. Convulsions with marked rapidity in the pulse rate

occurred. The respiration became shallow, but finally rapid. Wilcox

fed the chloroform and benzol extracts of the dried plant to sheep,

causing typical symptoms. He also called attention to larkspur poi-

soning in cattle.'* This work was continued by Chesnut and Wilcox."

They fed and injected extracts of tall larkspur {Delphinium glau-

cum) and of purple larkspur (Z>. hlcolor) ; but although these ex-

tracts produced some symptoms in rabbits and in sheep they failed to

kill.

Nelson pastured a sheep during May in an area in which Delphin-

ium mensiesii was growing. This sheep ate all the Delphinium she

could obtain herself, and in addition Avas fed 1,133.92 grams more,

but showed no symptoms. A second sheep was fed 1,111.3 grams

of the fresh plant in five days, but showed no symptoms. During

the experiment this animal was deprived of all feed save the

Delphinium.^ Irish o experimented by feeding the plants growing in

May to steers, feeding the tops of 24 plants of D. trolliifolium to one

and the roots to another without results. He also fed 30 plants of

white larkspur without results. He fails to state, however, how long

his feeding continued. Glover's experiments'' with rabbits were

rather misleading, some dying, but most survived. Gerlach '
fed

D. consolida to sheep without results.

a Watts, G. Dictionary of Eeonomic Products of India, vol. 8. pp. 04, 70. 1890.

^Delaford, P. Traite sur la maladie de sang des betes a laine, Paris, 1843,

p. 173.

c Wilcox, E. V. Larkspur Poisoning of Sheep. Montana Agr. Expt. Sta. Bui.

1.5. 1897.

<z Wilcox, E. V. Poisonous Plants of Montana. Montana Agr. Expt. Sta. Bui.

22, p. 45. 1899.

e Chesnut, \. K., and Wilcox, E. Y. Stock-Poisoning Plants of Montana.

U. S. Dept. Agr., Div. Botany, Bui. 26, p. G.5. 1901.

1 Nelson, S. B. Feeding Wild Plants to Sheep. Proc. Sec. Ann. Meeting

Assoc. Expt. Sta. Veterinarians. 1898. U. S. Dept. Agr., Bur. Animal Ind.,

Bui. 22, p. 11.

V Irish. P. H. Plants Poisonous to Stock. Oregon Expt. Sta. P.nl. 3, p. 2.5.

1889.

ft Glover, G. H. Larkspur and Other Poisoiious Plants. Colorado Agr. Expt.

Sta. Bui. 113, p. 17. 1900.
"

i Dannuann, C. Gesundheitspflege, 1880, p. 841.
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L.^BORATORY EXPERIMENTS. 7

LABORATORY EXPERIMENTS WITH DELPHINIUM CAMPORUM.

Specimens of Delphinium camporum were sent from Fort Collins,

Colo., for testing in the lahonitory of Poisonous-Plant Invest i^jat ions.

Five grams of the dried and powdered plant were accurately weighed

and then extracted over night with 20 c. c. of water and 10 c. c. of

95 per cent alcohol. The alcohol was added mainly as a preservative.

The following day the extraction and squeezing were continued until

the fluid became colorless. The fluid was evaporated on the next

day in vacuo at about 40° C, and the residue was dissolved in water

and made up to 30 c. c—perfectly arbitrary flgures. Of this aque-

ous solution 1 c. c. injected subcutaneously into a guinea pig weigh-

ing 730 grams caused no disturbance, and 3 c. c. were also Avithout

effect, whereas c. c. killed the same guinea pig in 55 minutes. A
solution of 4 c. c. injected into a guinea pig weighing 352 grams

caused no symptoms, while T) c. c. injected into another guinea pig

weiirhino; 285 grams killed in 33 minutes. Later, 5 c. c. killed a

guinea pig weighing 10() grams in 55 minutes, while 4 c. c. injected

into a guinea i)ig weighing 299 grams gave no symptoms. Evi-

dently the lethal dose of this solution lies between 4 and 5 c. c. The

solution used in the above experiments was made from plants col-

lected on April 20, 1905. i

On May 10 another lot of material was collected, and a solution

corresponding to 4 c. c. of the first batch was injected into a guinea

])ig weighing 455 grams without producing any symptoms. However,

5.3 c. c. of this solution killed a guinea i)ig weighing 350 grams, but

a much longer period elai:>sed before death occurred than Avith the

extract of the first material.

In June another lot of material was collected, and a solution of

this corresponding to 4 c. c. caused no symptoms in a guinea pig

weidiinff 376 grams: 5.3 c. c. caused no svmptoms in a guinea pig

weighing 500 grams, and 6.6 c. c. was inactive in a guinea pig weigh-

ing 480 grams. Of the dried material 10 grams were then extracted,

and killed a guinea pig weighing 320 grams only after about 10

hours. A control amount of plain distilled water failed to kill.

The lethal dose is evidently much higher than in the second stage.

There is no question as to the fact that Delphinium when injected

subcutaneously will kill, and these experiments also establish the fact

that the plant loses much of its toxicity as it approaches the flowering

stage. It has been noted that Delphinivin eonsolida is also less active

when mature.'^

Just after flow^ering, the purple larkspur turns yellow and ceases to

" Dammaun, C. Gesuiulbeitspflege, 1880. p. 1072.
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8 THE LAEKSPUES AS POISONOUS PLANTS.

be attractive, so that there is less clanger of poisoning." although

Chesnnt and Wilcox report a death in cattle from eating Delphinium

glaucum in September.'' The great danger early in the season seems

to arise from the fact that the Delphinium appears early in the

spring, and the ground may again be covered with snow, so that it is

the only green plant in sight, and therefore when in an especially

poisonous stage it is eaten by cattle.

A rabbit weighing 2,409.06 grams was fed January 28, 1907, with

a concentrated aqueous extract corresponding to 16.6G grams of the

dried plant in the second stage. Xo symptoms resulted. On Janu-

ary 30 the animal weighed 2,377.15 grams.

On January 28, 1907, a second rabbit, weighing 1,658.35 grams, was

fed with a similar extract of 33.33 grams, but no symptoms resulted.

Two days later the animal still Aveighed 1,658.35 grams.

On February 1, 1907, the first rabbit was fed an aqueous extract of

80 fframs, and it died in 53 minutes with convulsions. Previous to

death, paralysis of the voluntary muscles was well marked. The

stomach of this animal Avas markedly reddened.

A rabbit weighing l,984:.-l:l grams on February 6, 1907, was starved

24 hours and then fed an extract of 50 grams of the same plant at

9.45 a. m. At 11.50 a. m. the animal was dull and was lying with

its chin resting on the floor; at 12.25, legs paralyzed ; 3.04, the animal

uriiiated, chin still resting on the floor; 3.57, the animal could push

itself around with hind legs. The following day the rabbit appeared

normal. On February 11 it weighed 1,899.39 grams; February 12,

1,956.07 grams; February 13, 2,012.75 grams; March 11, 1,984.41

grams.

On February 13, 1907, a well-fed rabbit, weighing 2,097.77 grams,

which had been in the laboratory for some time, was fed by stomach

tube an aqueous extract of 50 grams of the same plant. This animal

was observed continuously for 6 hours and appeared perhaps only

slightly duller. He ate during the night, and weighed 2,119.94 grams

on February 14. During the night no stools were passed. On Febru-

ary 16 this rabbit weighed 1,970.24 and on February 21, 2,012.75

grams.

The urine passed the first 24 hours after feeding was alkaline.

Some of this was shaken with chloroform and on evaporation was

taken in acid water. On evaporating oil the acid, the watery solution

was injected subcutaneously into a guinea pig weighing 467.76 grams,

but produced no symptoms. The urine secreted in the following 24

a Wilcox. E. V. Plant Poisoning of Stock in INIontnna. Y. S. Dept. Agr.. Bur.

Animal Ind.. ITtli Ann. Kept.. 1000. p. 9(5.

& Chesnut. V. K.. and Wilcox. E. V. Stock-Poisoning Plants of Montana, p. 07.

lll-i



LABORATORY EXPERIMENTS. 9

hdiirs AA'as added to the first and the Avhole shaken out with benzol.

This, after takin<r up with acid water, was injected into the same
g-uinea pig. The animal soon l)ecame very dull, walkino- with wad-
dling oait when forced to move, being evidently alfected by the

poison. Two days later the animal was normal. 'J'he urine of a

control rabbit, similarlv shaken with benzol, produced no such symp-
toms in this guinea pig.

On February 11, 1907, an aqueous extract of 5 grams was injected

subcutaneously into a rabbit weighing ()()().14 grams. An hour and
three minutes later the animal was unable to stand, and soon devel-

oped convulsive movements of the liml)s. This animal was expected

to die at any time during the afternoon, but gradually improved and
appeared slightly duller than normal the following day. On Feb-

ruary'' 18 it weighed 013.Gl grams; February 25, r)S»,').-20 grams; and
on March IG, 552.78 grams, showing a steadv diminution in weight.

An extract of 0.5 grams injected subcutaneously into a rabbit

weighing 2,182.79 grams was without innnediate eft'ect.

An aqueous extract of 20 grams when injected into a rabl)it weigh-

ing 48-1.93 grams soon caused paralysis of the limbs, and the rabbit

died in 32 minutes.

On Felu'uary 11. 1907. a rabl)it weighing 1.417.40 grams was
ojDened under ether, and the mouths of the ureters were tied off,

together Avith the bladder, to prevent elimination by the urine. An
aqueous solution corresponding to 34 grams of the same plant was
then fed by mouth. This animal remained dull all the afternoon,

and at 4.45 p. m., 4 hours and 45 minutes after the feeding, he was
resting with his chin on the cage. He was found dead and stiff at

9.15 p. m., having evidently died some time previous. A post-mortem
showed the ureters distended and sharply outlined.

Another rabbit weighing 1,743.37 grams was prei)ared in a similar

manner by tying off the ureters and bladder and was fed with an
extract of 50 grams. In 1 hour and 47 minutes this animal was
paralyzed and unable to stand, breathing very slowly, and died 6

minutes later. The ureters were found dilated as in the previous

case, and the stomach was slightly reddened.

A control for these two rabbits was prepared in a similar manner
at the same time as the others. Xine hours after the operation, when
the two rabbits which were fed the Delphinium were dead, this rab-

bit was bright and running about, but was then killed with chloro-

form to prevent suffering.

In these cases it is necessary to consider not only the effects of non-

elimination but also the fact that the power which the liver possesses

of storing up and removing injurious bodies from the circulation may
iii-i



10 THE LARKSPURS AS POISONOUS PLANTS.

be interfered with, as Mosse " has proved that starved and nephrecto-

mized rabbits show histological changes in the liver cells.

On February 20, lOOT, a well-fed rabbit weighing 1,403.29 grams

was etherized for 12 minutes and then fed an extract of 50 grams

to see if the increased toxic action of the plant was due to any inter-

ference with the metabolism caused by the ether. On February 23

this animal showed no symptoms, weighing 1,360.78 grams, and on

February 25 the weight was 1,403.29 grams. The urine collected in

60 hours was shaken with benzol, as it had previously been found that

much, if not all, of the active principles of Delphinivm cam/porum

goes into the alkaline benzol shaking by the Dragendorff method.

Tlie residue from the benzol evaporations was then taken up with

acetic acid water. On removing the acid by heat a few drops were

injected into the dorsal lymph sac of a male frog [Raiui clamitans)

weighing 35 grams. This animal soon became paralyzed and was
unable to move, but recovered over night. The following day a few

more drops were injected with the same result, showing that some of

the active principle of the Delphinium was eliminated with the urine.

From these experiments it can be seen that aqueous extracts of

Deljyhhiium camporuiii will kill rabbits on subcutaneous injection,

and also by mouth if the dose is large, while much smaller doses

will kill if the elimination is interfered with, as by tying off the ure-

ters, or after starving, a condition which intensifies the action, prob-

ably by accelerating absorption. What seems to be the cause of the

uncertainty in the results, especially in the lack of striking results in

the feeding experiments, is that no consideration was given to the fact

that the poisoning in this case may be simply the resultant of the

excretion and absorption of the plant ; in other words, that very little

of the plant may be taken up by the gastro-intestinal tract and that

this may be eliminated by the kidneys before a poisonous dose has

been absorbed, so that the question of poisoning becomes one of

rapidity of absorption. This is well known to be the case with

curare, where the administration by mouth, except in large doses, is

not likely to prove poisonous unless the elimination is interfered with

as by tying the ureters.'' Consequently the conditions most favorable

for poisoning on the range would be those Avhich aid the more thor-

ough extraction of the poisonous principle from the plant by the

gastro-intestinal tract, thus favoring absorption, and those which
interfere with the elimination by the kidneys or interfere Avith the

storing of the poison by the liver, as renal and hepatic disease or lack

of salts, which normally increase diuresis.

a Mosse, M. Ueber Lebei'zellenvevlindermigeii nephrektomierter \\. hungern-

der Thiere. Zeits. f. Klin. Med., vol. GO. p. 373. 190G.

6 Bi-uiiton, T. L. Text-Book of Pharmacology, .3d ed., London, 1893, p. 38.
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A striking feature about these rabbits is that in some cases while

the (lose was not sufficient to kill inuiiediately they frradually lost

in weight, probably a direct result of the irritation of the gastro-

intestinal tract. This condition may find its parallel in stock re-

moved from a Delphinium area. Knowles" and Wilcox'^ have

claimed that the inhalation of a few drops of annnonia and the hypo-

dermic injection of atropin.^Vto ^ gram (1 mg. to 15 mg.) for sheep,

or 1 gram ((iO mg.) for cattle, is the most effective medicinal treat-

ment. Elimination by purgatives and diuretics may aid. If pos-

sible, absorption from the gastro-intestinal tract should l)e hindered,

perhaps by lard, but the real treatment is preventive.

One member of the genus Delphinium, D. staph tmfjria, has been

studied carefully, and a number of bases (delphinin, delphinoidin,

staphisagrin) isolated, but much is still to be desired in the way of

exact knowledge concerning these bodies.*" Delphinin has a local irri-

tative action. Its systemic action is mainly paralytic on the heart and

respiration, and resembles that of aconitin in many respects.'' Post-

mortem examinations in poisoning by mouth with this body showed

marked reddening of the stomach. In a number of Van Praag's

experiments with feeding solutions of Delphinium a marked increase

in urinary secretion was noted. < Delphinium ronsolida has also re-

ceived some attention chemically.^ while D. leroyi, D. peregrininn,

and />. mdiiritanicuiit have been shown to produce poisoning

experimentally.^

Recently Delphinium Incolor. D. menziesii, D. nehonii^ and D.

seopulorum staehydeiim have been found to yield an alkaloid, delpho-

curarin,'' which has been introduced as a substitute for curare in

a Knowles, M. E. Larkspur Poisoniug in Sbeep and Cattle. New York Med.

•Jour., vol. OC., p. 271. 1897.

& Wilcox, E. v. Larkspur Poisoning of Sbeep, p. 4.').

f" Dragendorff and Manpiis. Ueber d. Alkaloide des Deli)biniunis stapbis-

agria. Arcb. f. Exp. Patb. u. Pbarniakol.. vol. 7, p. .">.5. 1877.

Kara-Stojaiow, C. Ueber d. Alkaloide d. Delpbiniuiu stapbisagria. Pbarm.

Zeits. f. Russland, 1890, vol. 29. pp. 028, 641, 657, 67.S, 689, 70.1. 721.

(iTaniburini. N.. and Leone, A. Azoine fisiol. della Delfinina. (Wov. Interna^,

d. Sci. Med., n. s.. vol. .3, p. 985. 1881.

Orfila, M. Traite de toxicologie, 5 ed., vol. 2, p. 1.38. 1852.

eVan Praag, J. L. Delpbinin. Arcb. f. Patb. Anat. vol. 6, p. 4.39. 18.54.

Sereck. .J. Beitr. z. Kennt. d. Delpbinins. Dorpat Diss. 1874.

Darbel. A. Recberob. Cbini. et pbysiol. sur les alealoides du Delpbiniuui

stapbisagria. Montpellier. Tbese. 1864.

f Masing, E. Ueber d. Alkaloid d. Feldrittersporns. D. consolida. Pbarm.

Zeits. f. Russland. vol. 22. p. 33. 1883.

f/ Rocbebrnne, A. T. de. Toxicol. Africane, vol. 1. pp. 1.52, 101, .353. 1890.

ft Feinde der Haustiere und ibre giftige Principen (Delpbocurarin). Pbarm.

Ceutr., vol. 44, p. 913. 1903.
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12 THE LARKSPURS AS POISONOUS PLANTS.

vivisection work, and this introduction is indorsed bv Lohmann's

work.'^

Schiller '' corroborates Lohmann's results, but claims that curare is

efficient for muscle physiological work in smaller doses than is the

delphinin of Heyl.

This use of Delphinium certainly offers a field which should be

investigated commercially, as curare is likely to be uncertain in its

action." Methyl delphinin is said also to possess this curare-like

action.**

The coloring matter of the flowers of Delphinbon salil has been

utilized as a dye.*" Other Delphiniums, such as D. ajacis, have been

recommended for insecticidal uses, and especially on account of

cheapness.^

Froggatt states that common garden larkspur vrill kill locusts, and

advises planting them in masses around gardens and orchards to pro-

tect against the ravages of these insects.^ The same claim is made

as to its action against grasshoppers.''

Delphinium coeruleum has been used to kill maggots and D. hruno-

nianum to destroy ticks.'' This latter plant has been used to some

extent as a substitute for musk.

« Lolimann, A. I'nters. iiber d. Verwerthb. eines Delphinin i)r;i[i. an Stelle d.

Curare in d. nuiskelphys. Technik I'ttiiger's Arch. f. Ges. Physiol., vol. 92,

p. 473. 1U02.

6 Schiller, V. Ueber d. physiol. Wirkungen d. Delphinins (Ileyl). Arch. f.

Anat. n. Physiol., Physiol. Abtheil., ji. 248, 1004.

c Merck, E. Ann. Reports, 1902, vol. 16, p. 48.

(? Robert. R. Lehrb. d. Intox., 2d ed., p. 1185.

'' Aitchison, J. E. T. Some Plants of Afghanistan. Pharni. .Jour, and Trans.,

vol. 17. p. 400. 1SS7.

f Aiuer. .Joui-. Pharm., vol. 55, p. 50. 188.3.

i? Froggatt, W. ^V. I'lague Locusts. Agr. Gaz. New South Wales, vol. 11, p.

181. 1901.

'' Bailey, .J. F. Hemp. Queensland Agr. Jour., vol. 2. p. 200. 1898.

i Watts, G. Dictionary of Economic Products of India, vol. 3, pp. 64-65. 1890.
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THE FIBERS OF LONG-STAPLE UPLAND
COTTONS.

UNIFORMITY OF COTTON FIBERS.

In investig-ation.s in cotton brecdino- where an improvement in cer-

tain lint characters is desired several factors must be carefull}' consid-

ered, Amon<^ these, some of the most important are fineness of lint,

the relative yield of lint to the total yield of seed cotton, and the uni-

formity of length of all the fibers when properly combed out and

examined. The last character, uniformity of length, is a most impor-

tant one and has hmch to do with subsequent waste and the produc-

tion of good yarns in the process of manufacture.

On Plate I are illustrations of cotton seeds with fibers combed out

to show uniformity and noiumiformity in the length of the fibers.

The seeds to the left (A) show very poor uniformity and are of the

"butterfly'' type, as they are commonly called. In marked contrast,

the seeds to the right (B) show excellent uniformity as a result of

several generations of careful selection.

APPARENT LACK OF UNIFORMITY AND ITS OCCURRENCE.

There is an apparent lack of uniformity which deserves consider-

able attention from the standpoint of cotton growers and breeders.

Plate II illustrates this character, although it is more strikingly

brought out in the operation of detaching the seed from the lock.

From the illustration there would appear to be a great lack of uni-

formity, due to a group of libers about twice the length of the general

covering. This group arises from the center of the main body of

fibers or, often, from those having a point of attachment near the

larger end of the seed. This character is usually associated with the

finer, more crinkly types of long-staple cottons, such as the fine, long-

linted Egyptian and Sea Island varieties and the long-staple Upland

varieties—Griffin, Allen, Cook, etc. It is a character which becomes

more apparent as a variety is being rigidly selected generation

after generation for finer, longer staple. This has been well illus-

trated in the improvement of the lint characters of the Russell

variety and, to some extent, the Jones variety. The orginal condition
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6 THE FIBERS OF LONG-STAPLE UPLAND COTTONS.

of both of these varieties is remarkably free from this so-called longer

group of libers. In the case of the greatly improved Russell strain,

which has become distinctive enough in good lint characters and yield

to be designated as a new variety—the so-called Columbia cotton

—

these longer fibers are evident to a remarkable degree.

THE TRUE NATURE OF THE LONGER FIBERS.

It has been more or less the rule with cotton breeders and cotton

growers acquainted with the requisites of desirable lint characters to

regard these extra-long fibers as an unfavora})le feature. In this light

they meant a variation toward nonuniformity. In the work of selec-

tion, to avoid as much as possible a perpetuation of this sort of varia-

tion, plants showing this character most markedly were regarded with

suspicion and later even discarded, although

in other respects they were among the best in

the field.

A careful examination leads to the conclusion

that these fibers should be regarded in a wholly

different light. They are not longer fibers as

they have heen generally considered., hut are

Fig. 1.—Single cotton fibers from caused hy inore oT less curling and interweaving^
the so-called longer group of .^/^/(;.^ results hi thepulUng out offilers from

adjacent seeds.

In the ordinary manner of stretching the locks to determine the

drag, the fibers are slowly separated and drawn out, and at those points

of greatest binding, as shown in Plate I, C, «, h., and c, the groups of

longer fibers appear to rise. If, now, a single seed is selected and

detached from the rest and the entire group of fibers loosened from

its attachment to the seed

coat ii) the neighborhood of

the longer groups, one can

with fine forceps draw these

fibers out carefull}' and com-

pare their length with those

of the rest of the seed.

In many instances the sin-

gle fibers now readily Sepa- fig. 2.—a few extra-long cotton fibers, showing two

.1 . • J. libers united.
rate, since the tension or

pulling has ceased. Several of these single fibers are shown in figure 1.

In some instances fibers nearly- twice the normal length are drawn out.

Oftentimes with the naked e3"e the point of union or t3'ing may be

discerned by the tin}^ loose ends, as is shown in figure 2. In other

cases, however, this point of union is so intimate that onl}^ a high

microscopic power can make it evident. Figure 3 illustrates various
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TBE TRUE NATURE OF THE LONGER FIBERS. 7

degrees of this tying or curling together, as seen when greath^ mag-
nified. In figures 1 and 2 single and united fibers, respective!}', of

natural length are shown, but the diameters are of necessity much
greater than normal, owing to the exceeding fineness of the fibers.

The drag of cottons showing the longer fibers previously described

gives a more extended, elastic tension tiian is manifest among the

short-staple varieties. It is probable that breeders may find this

character a useful one in indicating a tendency toward increased

length, fineness, and crinkliness of staple in the individuals in which

it occurs most noticeably—an indication of better spinning quality.

It is important that

breeders and grow-

ers of 1 o n g - s t a p 1 e

cottons should know
that these apparently

longer fibers are no

indication of true

'lack of uniformity.

The presence of these

fibers in the long-

staple Upland varie

ties has quite univer-

sall}" led to the erro-

neous belief that such

cottons are rather
inferior in uniformity as regards length of fibers. The Grifiin cotton,

in particular, recognized in other respects as the best long-staple

Upland cotton grown, has alwaj's been described as decidedly unsatis-

factor}' so far as uniformity in length of staple is concerned, since the

drawing out of fibers from adjacent seed is a marked characteristic of

this variet3\

A knowledge of the true nature of these longer fibers will clear the

reputation of some of the best long-staple Upland varieties of a seri-

ous fault hitherto wrongly attributed to them by all breeders and

growers.

Flo. 3.—Cotton fibers tied together, very much luHgaified.
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liMPORTI-I) LOW-GRADl- CLOVER AXl)

ALFALFA SLLl).

INTRODUCTION.

Diirin>i: the calendar year 190G the United States exported 8,615,873

pounds of clover seed, and during the hitter half of the same year

imported 6,306,561 pounds, the exports for the year hein*:: only a

a little more than one-half the imports for six months. The same

condition holds true with alfalfa seed, the imports far exceedin<]i; the

exports. The relatively large importation of these seeds results

from short crops in this country and a constantly increasing demand
on account of the new land l)eing brought under cultivation and the

extension of diversified farming.

Illustrations of typical samples of imported wd clover and alfalfa

seed of good quality antl that of low graile are shown in Plate I.

WHY LOW-GRADE SEED IS IMPORTED.

In Europe seed testing has been gradually growing in favor for

forty years and is now recognized as an imj)ortant aid to agriculture.

All the European countries, with the exception of Spain and Turkey,

have seed-testing stations, varpng in number from one in Italy to

twenty-eight in Germany. Each of them has the necessary equip-

ment for making complete tests of seed, both for mechanical purity

and for germination.

The test for mechanical purity as conducted in these stations

includes not onh' the determination of the percentage of pure seed

and of other seeds and dirt, but also the size and source of the seed.

The source of the seed is determined by the characteristic weed seeds

wliich are found. Wliile errors are no doubt made, these determi-

nations are of great value in showing that at least a part of the

seed was raised in a certain section, and they furnish information as

to the probable adaptability of the seed to local conditions. Through

the work of these stations the people have come to appreciate the

importance of good seed, and as the greater part of that now used in

Europe is sold on the basis of accurate tests for mechanical purity and

germination the sale of low-grade seed has been greatly reduced.

A similar condition exists in Canada, where there is a strict law

governing the quality of seed sold. In tliis country, however, only
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6 IMPOKTED LOW-GRADE CLOVER AND ALFALFA SEED.

three States have any eflfective leo;islation restricting the sale of seeds

witliin their borders. Several of the agricultural experiment stations

are preparing to undertake seed testing, but their equipment is limited

and the number of samples handled is small. At present there are no

Federal restrictions on the importation of low-grade and worthless

seed. As a natural result the United States has become the dumping

ground for the poor seed of Canada and Europe.

ANALYSES OF IMPORTED LOW-GRADE SEEDS.

RED CLOVER.

Table I gives the analyses of sixty-one lots of low-grade red clover

seed imported during the fiscal year ended June 30, 1906, amounting

to 990,809 pounds. The total importations of red clover seed for the

same period amounted to 7,498,287 pounds, so that the low-grade

seed furnished about pne-eighth of the total. These low-grade

importations contained seed enough to sow approximately 125,000

acres at an average rate of seeding. This seed is for the most part

small-sized, light-weight screenings. A practical failure must be

expected whenever seed of this quality is used, either from not

securing a stand on account of poor germination or from smothering

with introduced weeds.

Table I.

—

Analyses of 61 samples of low-grade red clover seed imported during the year

ended June 30, 1906.
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Fig. 1.-Alfalfa of Good Quality.

Natural size and magnilied y limes.

Fig. 2.— Imported Alfalfa of Low Grade.

.N'uuual size ami innu'nil'u'cl '.> liiiu'^.

Fig. 3.—Red Clover of Good Quality.

Natural !^ize and magnified 9 time.s.
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hundred pounds of seed that would grow of the best quahty cost

$15.59, while one hundred pounds that would grow of the poorest

quality was imported at a cost of $20.39.

Tliis low-grade seed always carries a large number of weed seeds,

fifty kinds being found in each of two lots. Of that from Germany
all but fiye lots contained dodder seed.

In sowing seed of the average quality shown in Table I at the rate

of 8 pounds to the acre there would be about nine weed seeds sown

per srjuare foot, including three dodder seeds to every 2 square feet.

Below is siven the number of each kind of weed seeds found in

the lots an analysis of which is given in Table I.

NUMBER OF WEED SEEDS TO THE POUND IX SIXTY-ONE SAMPLES OF LOW-GRADE RED

CLOVER SEED IMPORTED DURINi; THE YEAR ENDED JUNE 30. 1900.

Sample No. 2945.—Black-seeded plantain, 95,580; lady's-thumlj, 1,530; knotweed.

90; spurge, 1,440; mayweed. 450; catmint, 180; gi-een foxtail, 4,320; yellow foxtail,

450; buckhorn, 1.890; bracted plantain, 540; chickweed, 270; curled dock, 1.260;

bitter dock. -540; sorrel, 810; liealall, 540; peppergi-ass, 360; wild carrot, 360; small

crab-grass, 6,480; ci-ab-gi-ass, 5,670; slender paspalum, 1,350; penn\Toyal, 2,700;

stink-grass, 90; yellow trefoil, 540; five-finger, 180; barnyard grass, 90; spiny sida,

90; sedge, 90; three-seeded mercury, 270; vervain, 720; tumbling amaranth, 1,620;

rough pigweed, 900; lamb's-quarters, 1,080; witch-gi-ass, 7.470; spreading panicum,

990; prickly lettuce, 90; other weed seeds, 3,420.

Total weed seeds to the pound, 144,450.

Sample No. 2946.—Buckhorn, 16,200;' clover dodder, 38,160; wild carrot, 5,256;

healall, 4,608; low hop-clover, 648; plantain, 72; sorrel, 2.808; yellow trefoil, 144;

wild chicory, 432; vervain, 432: field camomile, 360; ma>nveed, 72; woodrush, 72;

mouse-ear chickweed, 72; lamb's-quarters, 72; hawkweed picris, 72; round-leaved

toad-flax, 72; small-flowered crane's-bill, 216; bird's-foot trefoil, 72; other weed seeds,

1,728.

Total weed seeds to the pound. 71,568,

Sample No. 2947.—Buckhorn. 13,860; black-seeded plantain, 3,150; bracted

plantain, 90; plantain, 90; yellow trefoil, 540; clover dodder, 3,600; Chilean clover

dodder, 540; wild carrot, 3,060; sorrel, 1,350; curled dock, 270; vervain, 1,080; white

vervain, 180; gi-een foxtail, 810; lamb's-quarters, 810; healall, 630; bird's-foot tre-

foil. 360; hop-clover, 360; low hop-clover, 90; wild chicory, 270; kidney vetch, 90;

witch-grass, 180; knotweed, 180; lady's-thumb, 90; small crab-grass. 90; ox-tongue,

90; spurry, 90; alfilaria. 90; other weed seeds. 810.

Total weed seeds to the pound, 32,850.

Sample No. 3101.—Green foxtail, 96,135; witch-grass, 1,020; plantain, 595;

lamb's-quarters, 425; yellow trefoil, 595; small crab-grass, 255; lady's-thumb, 170;

three-seeded mercury. 85; ragweed, 85; other weed seeds, 340.

Total weed seeds to the pound, 99,705.

Sample No. 3159.—Buckhorn. 24,130; Chilean clover dodder, 14,250; sorrel,

3,910; wild carrot, 3,910; healall, 3,825; yellow trefoil, 850; bird's-foot trefoil, 425;

lamb's-quarters, 340; wild chicory, 340; ox-tongue, 340; gix-en foxtail, 170; majTveed,

170; field camomile. 170; hop-clover, 170; mouse-ear chickweed, 85; small crab-

grass, 85; low hop-clover, 170; chickweed, 85; kidney vetch, 85; red pimpernel, 85;

small-flowered crane's-bill, 85; saltbush, 85: other weed seeds, 595.

Total weed seeds to the pound, 54,360,
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ANALYSES OF IMPORTKI) SKKD. 9

Sample No. 3222.—IJuc-kliorn, 'Jo. (178; clovor dockk'r, J5,13L'; hcalall, (i.084; wild

carrot, 3,27(); sorrel. 2,(i52; yellow trefoil, 1,710; black-seeded plantain. 540; lamb's-

quarters, 390: curled dock, 390; spurry, 390; bird's-foot trefoil, 312; vervain, 312;

liop-clover, 234; saltl)iish, 15(5; les.«er starwort, 15(); maj^veed, 156; white vervain, 78;

chickweed, 78; ox-eye daisy, 78; green foxtail. 78; blue Held madder, 78; pepper-

grass, 78; other weed seeds, 468.

Total weed seeds to the pound, 126,SKJ.

Sample No. 3395.—lUickhorn. 13.940; clover dodder, 25,415; healall, 9.180; wild

carrot, 5,015; sorrel, 5.490; yellow trefoil. 1.3G0; lanib's-quarters, 765; black-seeded

plantain, 765; spurry. 425; hop-clover, 340; vervain, 255; curled dock, 255; rabbit's-

foot clover, 170; wild chicory, 170; mayweed, 170; red pimpernel, 85; bird's-foo(

trefoil, 85; green foxtail, 85; other weed seeds, 595.

Total weed seeds to the pound, 64,565.

Sample No. 3400.—Buckhorn, 5,780; clover dodder, 8,364; sorrel, 7,790; healall.

4,592; yellinv trefoil, 1,886; wild carrot. 1.558; laml)'.s-quarters. 656; field dodder,

410; red pimpeinel, 328; hop-clover, 328; lesser starwort, 164; woodrush, 164; low hop-

clover, 164; rablnt's-foot clover, 82; chickweed, 82; bitter dock, 82; small-seeded

false flax, 82; vervain, 82; other weed seeds, 3,526.

Total weed seeds to the pound, 36,120.

Sample No. 3425.^C'atchfly, 14,790; green foxtail, 5,780; sorrel, 4,674; l)uckhorn,

3,444; yellow trefoil, 3,198; curled dock, 3,280; plantain, 2,214; black-seeded plan-

tain, 1,066; lamb's-quarters, 1,066; maj^veed, 820; Canada thistle, 820; small crab-

grass, 738; witch-grass, 410; mouse-ear chickweed, 410; lady's-thumb, 246; healall,

246; catmint, 164; evening primrose, 164; five-finger, 1()4; Held cress, 164; .stick-tight,

164; ragweed, 82; yellow foxtail, 164; chickweed, 82; other weed seeds. 492.

Total weed seeds to the pound, 44,842.

Sample No. 3432.^—Buckhorn. 21,074; black-seeded plantain, 10,168; clover dod-

der, 11,316; wild carrot, 5,002; healall, 1,558; sorrel, 1,230; lamb's-quarters, 820;

witch-grass, 656; yellow trefoil, 574; spreading panicum," 328; crab-grass, 410; small

crab-grass, 492; chicory, 410; low hop-clover, 328; ciu'led dock, 246; ragweed, 246;

spurge, 164; mouse-ear chickweed, 164; bracted plantain, 82; forget-me-not, 82; cat-

mint, 82; plantain, 82; barnyard grass, 82; five-finger, 82; small-seeded false flax, 82;

Canada thistle, 82; red pimpernel, 246; hawkweed picris, 82; chickweed, 82; lesser

starwort,- 82; peppergrass, 82; bird's-foot trefoil, 82; scentless camomile. 82; other

weed seeds, 1,558.

Total weed seeds to the pound, 58,138.

Sample No. 3456.—Buckhorn, 36,982; wild carrot, 36,326; yellow trefoil, 2,050;

wild chicory, 4,264; clover dodder, 4,592; field dodder, 656; vervain, 2,542; healall,

1,968; low hop-clover, 82; sorrel, 984; curled dock, 410; hawkweed picris, 820;

ox-tongue, 656; field camomile, 656; lamb's-quarters, 574; red pimpernel, 492; green

foxtail, 410; black-seeded plantain, 164; lesser starwort, 164; Canada thistle, 82; nip-

plewort, 82; cat's-ear, 82; knotweed, 82; barnyard gi-ass, 82; small crab-grass, 82;

other weed seeds, 2,296.

Total weed seeds to the pound, 97,580.

Sample No. 3457.—Buckhorn, 35,700; wild carrot, 32,725; chicory, 4,845; clover

dodder, 4,7(jO; healall, 3,230; yellow trefoil, 1,785; sorrel, 1,105; lamb's-quarters, 850;

green foxtail, 425; red pimpernel, 425; dodder, 425; field camomile, 340; ox-tongue,

340; curled dock, 340; hawkweed picris, 255; knotweed, 255; cut-leaved crane's-bill,

170; nipplewort, 170; black-seeded plantain, 170; mayweed, 85; lesser starwort, 85;

bracted plantain, 85; spiny sow thistle, 85; other weed seeds, 5,015.

Total weed seeds to the pound, 93,070.

Sample No. 3488.—Buckhorn, 6,314; sorrel, 3,936; green foxtail, 3,198; curled

dock, 2,050; lamb's-quarters, 1,640; black-seeded plantain, 1,476; plantain, 984; bit-

ter dock, 820; catmint, 1,148; lesser starwort, 656; Canada thistle, 656; mouse-ear
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10 IMPORTED LOW-GRADE CLOVER AND ALFALFA HEED.

chickweed, 574; mayweed, 902; lady's-thuml), 410; yellow trefoil, 328; small crab-

grass, 246; stick-tight, 328; three-seeded mercury, 164; barnyard grass, 246; yellow

foxtail, 164; knotweed, 82; healall, 82; witch-grass, 82; other weed seeds, 1,804.

Total weed seeds to the pound, 28,290.

Sample No. 3566.—Buckhorn, 19,890; cloverdodder, 13,050; sorrel, 8,460; healall,

3,600; wild carrot, 3,420; yellow trefoil, 1,530; rabbit's-foot clover, 1,260; green fox-

tail, 990; low hop-clover, 630; black-seeded plantain, 450; spurry, 270; wild chicory,

270; hop-clover, 180; chickweed, 180; lesser starwort, 90; l)lue field madder, 90;

Canada thistle, 90; small crab-grass, 90; maj^veed, 90; field camomile, 90; other weed

seeds, 6,300.

Total weed seeds to the pound, 61,020.

Sample No. 3571.—Green foxtail, 5,100; l)lack-seeded plantain, 7,225; buckhorn,

3,910; plantain. 1,955; lamb's-quarters, 3,145; curled dock, 1,275; sorrel, 1,615; yel-

low trefoil, 2,805; witch-grass, 1,785; barnyard grass, 170; mayweed, 850; small crab-

grass, 510; Canada thistle, 255; lady's-thumb, 170; mouse-ear chickweed, 170; small-

seeded false flax, 85; catmint, 85; healall, 85; other weed seeds, 1.700.

Total weed seeds to the pound, 32,895.

Sample No. 3587.—Buckhorn, 23,322; wild carrot, 11,856; clover dodder, 14,742;

healall, 3,042; sorrel, 2,028; lamb's-quarters, 1,560; yellow trefoil, 1,482; wild chicory,

1,248; plantain, 546; green foxtail, 468; rabbit's-foot clover, 390; low hop-clover, 312;

curled dock, 312; mayw'eed, 234; red pimpernel, 234; evening primrose, 156; scent-

less camomile, 156; dove's-foot crane's-bill, 156; saltbush, 156; vervain, 3,198; small

crab-grass, 156; five-finger, 156; field camomile, 156; lady's-thumb, 78; black-seeded

plantain, 78; stick-tight, 78; kidney vetch, 78; frenchweed, 78; spurry, 78; ox-tongue,

78; witch-grass, 78; other weed seeds, 4,134.

Total weed seeds to the pound, 70,824.

Sample No. 3588.—Buckhorn, 24,055; dodder, 6,205; sorrel, 6,120; black-seeded

plantain, 4,505; wild carrot, 2,720; healall, 2,805; lamb's-quarters, 1,615; yellow tre-

foil, 1,275; field camomile, 340; spurge, 510; small crab-grass, 595; low hop-clover,

425; green foxtail, 425; wild chicory, 340; bird's-foot trefoil, 340; crab-grass,. 170;

bracted plantain, 170; mayweed, 255; lady's-thumb, 170; lesser starwort, 85; yellow

foxtail, 85; witch-grass, 85; five-finger, 85; spurry, 85; rabbit's-foot clover, 85; large-

seeded false flax. 85; other weed seeds, 3,400.

Total weed seeds to the pound, 57,035.

Sample No. 3591.—Sorrel, 15,215; wild carrot, 10,710; lamb's-quarters, 9,945;

buckhorn, 7,905; yellow trefoil, .4,565; healall, 2,975; catchfly, 2,295; curled dock,

2,040; black-seeded plantain, 1,785; green foxtail, 1,615; dodder, 850; kidney vetch,

510; saltbush, 425; red pimpernel, 340; small crab-grass, 340; slender paspalum, 255;

wild chicory, 255; mayweed, 255; field camomile, 170; chickweed, 170; frenchweed,

170; spurry, 85; catmint, 85; lady's-thumb, 85; small-flowered crane's-bill, 85; other

weed seeds. 1,020.

Total weed seeds to the pound, 64,150.

Sample No. 3598.— Sorrel, 56,706; buckhorn, 14,820; cloverdodder, 18,876; wild

carrot, 5,070; yellow trefoil, 2,106; healall, 1,326; lamb's-quarters, 624; green foxtail,

546; plantain, 468; wild chicory, 468; small crab-grass, 234; scentless camomile, 234;

forget-me-not, 234; lesser starwort, 156; mouse-ear chickweed, 156; low hop-clover,

156; knotweed, 156; ox-eye daisy, 156; rabbit's-foot clover, 78; bird's-foot trefoil, 78;

woodrush, 156; red pimpernel, 78; blue field madder, 78; cut-leaved crane's-bill, 78;

saltbush, 78; field camomile, 312; other weed seeds, 1,092.

Total weed seeds to the poimd, 104,520.

Sample No. 3647.—Buckhorn, 11,872; cloverdodder, 25,424; sorrel, 6,608; healall,

4,592; wild carrot, 4,144; yellow trefoil, 2,352; lamb's-quarters, 784; vervain, 560; low

hop-clover, 448; green foxtail, 336; small crab-grass, 33(5; lesser starwort, 336; red

pimpernel, 336; chickweed, 224; spurry, 224; curled dock, 112; lady's-thumb, 112;
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ANALYSES OF IMP()RTP:D SEED. 11

hop-rk>ver, 112; iiuiywced, 112; Hold ciuaouulc, 112; .siiuill-seeded false flax, 112;

other weed seeds, 3,584.

Total weed seeds to the pound, 62,832.

Sample No. 3696.—Yellow trefoil, 2,542; clover dodder, 2!), 520; buckhorn, 12,218;

wild carrot, 8,528; low hop-clover, 984; hop-clover, 410; healall, 5,330; sorrel, 7,()2();

curled dock, 164; lamb 's-quarters, 2,132; vervain, 1,066; red pimpernel, 574; les.ser

starwort, 574; green foxtail, 574; mayweed, 246; field camomile, 246; wild chicory,

164; kidney vetch, 164; bird's-foot trefoil. 164; sparry. 164; barnyard grass, 82; small

crab-ijrass, 82; blue field madder, 82; wood rush. 82; other weed seeds, 3,444.

Total weed seeds to the pound, 77,162.

Sample No. 3721.—Buckhorn, 7,735; green foxtail. 4-.250; sorrel, 2,380; curled

dock, 2,210; lam 1) 's-quarters, 1,615; plantain, 1,445; bitter dock, 1,275; black-seeded

plantain, 850; yellow trel\)il, 765; catmint, 595; Canada thistle, 425; lady's-thumb,

340; mouse-ear chickweed, 255; small crab-grass, 255; knotweed, 170; mayweed, 170;

other weed seeds, 2,125.

Total wood seeds to the pound, 26,860.

Sample No. 3755.—Green foxtail, 3,740; buckhorn, 3,400; black-seeded plantain,

2,720; sorrel, 2,720; lamb 's-quarters, 2,125; catmint, 1,700; curled dock, 1,615; Canada

thistle, 1,190; black-seeded plantain, 1,275; yellow trefoil, 595; lady's-lhumb, 510;

witch-grass, 340; barnyard grass, 340; lesser stai-wort, 255; mouse-ear chickweed, 255;

mayweed, 255; small crab-grass, 255; ragweed, 255; stick-tight, 170; ox-eye daisy, 170;

chickweed, 85; wild chicory, 85; yellow foxtail, 85; three-seeded mercury, 85; small-

seeded false flax, 85; other weed seeds, 2.890.

Total wood seeds to the pound, 27,200.

Sample No. 3810.—Buckhorn, 7,020; dodder, 6,930; lamb 's-quarters, 4,950; green

foxtail, 3,420; healall, 2,790; sorrel, 3,Q/i0; wild carrot, 2,430; yellow trefoil, 810; salt-

bush, 1,080; red pimpernel, 900; mayweed, 270; field camomile, 180; vervain, 90; wild

chicory, 90; low hop-clover, 90; rabbit's-foot clover, 90; hop-clover, 90; bird's-foot

trefoil, 90; lesser starwort, 90; sweet clover, 90; other weed seeds, 1,980.

Total weed seeds to the pound, 36,540.

Sample No. 3811.—Clover dodder, 18,700; buckhorn. 19,380; lamb 's-quarters,

5,355; green foxtail, 4,080; sorrel, 3,315; wild carrot, 3,060; healall, 2,550; yellow trefoil,

1,360; saltbush, 1,190; wild chicory, 680; red pimpernel, 425; rabbit's-foot clover, 340;

white campion, 170; ox-tongue, 170; hawkweed picris, 85; early winter cress, 170;

Canada thistle, 85; mayweed, 85; field camomile. 85; bitter dock, 85; curled dock, 85;

lady's-thumb, 85; knotweed, 85; kidney vetch, 85; chickweed, 85; sweet clover, 85;

black-seeded plantain, 85; mallow, 85; spurry, 85; stick-tight, 85; blue field madder,

85; other weed seeds, 2,635.

Total weed seeds to the pound, 64,940.

Sample No. 3816.—Buckhorn, 13,104; clover dodder, 6,240; wild carrot, 5,304; sorrel,

4,914; healall, 4,758; yellow trefoil, 2,574; lamb' s-quarters, 1,170; green foxtail, 546;

kidney vetch, 468; low hop-clover, 312; round-leaf toad flax, 234; curled dock, 2.34;

lesser starwort, 234; chickweed, 78; ox-tongu.% 156; biack-seeded plantain, 156;

plantain, 78; forget-me-not, 78; wood rush, 78; small crab-grass, 78; bull thistle, 78;

bu-d's-foot trefoil, 78; other weed seeds, 3,900.

Total weed seeds to the pound, 44,850.

Sample No. 3834.—Clover dodder, 7,055; field doddei, 680; buckhorn, 7,820;

sorrel, 6,205; healall, 4,420; wild carrot, 2,975; lamb 's-quarters, 2,125; yellow trefoil,

1,190; green foxtail, 425; curled dock, 255; rabbit's-foot clover, 170; bird's-foot trefoil,

170; small-flowered crane's-bill, 170; chickweed, 170; yellow foxtail, 85; black-seeded

plantain, 85: ox-tongue, 85; forget-me-not, 85; other weed seeds, 3,145.

Total weed seeds to the pound, 37,315.

Sample No. 3906.—Buckhorn, 14,305; clover dodder, 28,475; sorrel, 6,375; wild

carrot, 6,375; healall, 6,375; lamb 's-quarters, 3,145; yellow trefoil, 3,060; green fox-
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12 IMPORTED LOW-GRADE CLOVER AND ALFALFA SEED.

tail, 2,295; black-seeded plantain, 1,275; low hop-clover, 935; rabbit 's-foot clover, 850;

red pimpernel, 680; curled dock, 680; mayweed, 425; bird's-foot trefoil, 340; kidney
vetch, 340; hop-clover, 255; witch-grass, 170; ox-tongue, 170; lesser starwort, 170;

round-leaved toad flax. 170; small-flowered crane's-bill, 85; ragweed, 85; spurry, 85;

small crab-grass, 85; lady's-thumb, 85; sweet clover, 85; nipplewort, 85; other weed
seeds, 4,845.

Total weed seeds to the pound, 82,305.

Sample No. 3945.—Buckhorn. 22.050; clover dodder, 6.570; healall, 3,960; green

foxtail, 2,4.30; wild caiTot. 2,430; lamb's-quarters, 2, .340; yellow trefoil, 1,980; sorrel,

1,350; bird's-foot trefoil, 540; red pimpernel, 540; ox-tongue, 90; vervain, 270; small

crab-grass. 180: low hop-clover, 90; lady's-thumb, 90; slender paspalum, 90; curled

dock, 90; wild chicory, 90; field camomile, 90; hawkweed picris, 90; mayweed, 90;

hop-clover, 90; other weed seeds, 2,430.

Total weed seeds to the pound, 47,970.

Sample No, 3946.—Buckhorn, 14,400; yellow trefoil, 3,570; healall, 1,615; clover

dodder, 1,445; kidney vetch, 935; gi'een foxtail, 850; lamb"s-quarters, 1,020; soiTel,

850; wild carrot, 255; rabbit 's-foot clover, 170; bu'd's-foot trefoil, 170; round-leaved

toad flax, 85; ox-tongue, 85; bur clover, 85; small-flowered crane's-bill, 85; other weed
seeds, 1,020.

Total weed seeds to the pound, 26,640.

Sample No. 3959.—-Sorrel, 680; lamb's-quarters, 425; sweet clover, 425; green fox-

tail, 85: wild carrot, 85; yellow trefoil, 85; dodder, 85; lesser starwort, 85 ; rabbit 's-foot

clover, 85; other weed seeds, 595.

Total weed seeds to the pound, 2,635.

Sample No. 3960.—Buckhorn. 1,700; lamb's-quarters, 1,190; clover dodder, 850; yel-

low trefoil, 595; low hop-clover, 510; wild carrot, 340; green foxtail, 340; yellow foxtail,

255; blueweed, 170; rabbit 's-foot clover, 170; soitcI, 170: healall, 85; sweet clover, 85;

field camomile, 85; scentless camomile, 85; small-seeded false flax, 85; other weed
seeds, 425.

Total weed seeds to the pound, 7,140.

Sample No. 3962.—Dodder, 1,190; buckhorn, 425: lamV/i^-quarters, 255; sweetclover,

510; low hop-clover, 85; curled dock, 85; yellow trefoil, 85; blueweed, 85; kidney

vetch, 85; other weed seeds, 510.

Total weed seeds to the pound, 3,315.

Sample No. 3963.—Buckhorn, 2.028: wild carrot, 546; sorrel, 390; clover dodder,

936; field camomile, 156; yellow foxtail, 78; wild chicory, 78; healall, 78; lamb's-quar-

ters, 390; other weed seeds, 702.

Total weed seeds to the pound, 5,382.

Sample No. 3964.—Buckhorn, 3.690: sorrel. 1.722; clover dodder, 1,066; lamb's-

quarters, 246; lesser starwort, 82; yellow foxtail, 82; healall, 82; forget-me-not, 82;

other weed seeds, 574.

Total weed seeds to the pound, 7,626.

Sample No. 3965.—Low hop-clover, 170; lamb's-quarters, 170; buckhorn, 85; heal-

all, 85; wild carrot, 85; forget-me-not, 85; blueweed, 85; dodder, 85; chickweed, 85.

Total weed seeds to the pound, 935.

Sample No. 3967.—Lamb's-quarters, 1,615; buckhorn, 1,020; dodder, 850; yellow

trefoil, 340: wildcan'ot, 255; sweet clover, 170; rabbit 's-foot clover, 170; forget-me-not,

85; red pimpernel, 85; field camomile, 85; sorrel, 85; other weed seeds, 850.

Total weed seeds to the pound, 5,610.

Sample No. 3990.—Green foxtail, 20,060; curled dock, 4,590; bitter dock, 170;

lamb"s-quarters. 5,440; buckhorn, 680; yellow trefoil, 850: lady's-thumb, 425: stick-

tight, 255; soiTel. 170; maj'weed, 170; Canada thistle, 170; ragweed, 170; barnyard

grass, 85; other weed seeds, 850.

Total weed seeds to the pound, 34,085.
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Sample No. 3994.~I'Uintain, 2(5.81-1; mouse-ear chickweed, 12,300; five-linger,

3,(i08; buckhoni, 2,7SS; Uiiub"!<-<iuarters, 3,115; sorrel, 2,378; curled dock. 2,132; shej)-

herd's-purse, 1,804; black-seeded plantain, 1,722; mayweed, 1,722; small crab-grass,

738; yellow trefoil, 656; lady's-thumb, 492; stick-tight, 410; witch-grass, 410; worm-

seed mustard, 328; peppergrass, 328; barnyard gi-a.'^s, 246; yellow foxtail, 82; evening

primrose, 82; spiny sow thi.stle, 82; sedge, 82; catmint, 82; clover dodder, 82; knot-

weed, 82; three-seeded mercury, 82; green foxtail, 5,740; Canada thistle, 904; small-

seeded false flax, 82; clover dodder, 82; other weed seeds, 4,018.

Total weed seeds to the pound, 73,473.

Sample No. 4009.—Buckhorn, 12,948; wild chicory, 1,968; yellow trefoil, 2,460;

wild carrot, 1,640; hop-clover, 82; rabbit's-foot clover, 82; clover dodder, 820; Chilean

cloverdodder, 164; green foxtail, 984; yellow foxtail, 246; healall, 820; saltbush, 738;

lamb's-r[uarters, 656; kidney vetch, 492; black-seeded plantain, 82; bracted plantain,

82; plantain, 82; barnyard grass, 328; sorrel, 410; curled dock, 328; knotweed, 246;

field camomile, 246; mayweed, 82; sweet clover, 164; ragweed, 164; red pimpernel,

164; Canada thistle, 82; cut-leaved crane's-bill, 82; bird's-foot trefoil, 82; nippel-

wort, 82; sticktight, 82; other weed seeds, 2,788.

Total weed seeds to the pound, 29,676.

Sample No. 4010.—Buckhorn, 23,.375; sorrel, 11.730; clover dodder, 11,815; healall,

6,460; yellow trefoil, 4,675; lamb's-quarters, 2,465; wild can-ot, 1,105; red pimpernel,

1,190; low hop-clover, 1,105; rabbit"s-foot clover, 1,105; mouse-ear chickweed, 1,360;

lesser starwort, 935; hop-clover, 935; vervain, 850; chickweed, 255; spurry, 255; kid-

ney vetch, 255; green foxtail. 255; mayweed, 170; field camomile, 85; forget-me-not,

85; small-flowered crane's-bill. 85; bur clover, 85; black-seeded plantain, 85; plantain,

85; other weed seeds, 8, .3.30.

Total weed seeds to the pound, 79,135.

Sample No. 4026.—Buckhorn. 60,210; green foxtail, 6,390; ox-tongue, 6,930; wild

carrot, 5,950; clover dodder, 3,570; yellow trefoil, 3,315; red pimpernel, 2,040; heal-

all, 1,955; bird's-foot trefoil, 1,785; ox-tongue, 1,445; round-leaved toad flax, 1,190;

wild chicory, 340; hawkweed picris, 255; mayweed, 85; otlicr weed seeds, 1 ,275.

Total weed seeds to the pound 96,735.

Sample No. 4029.—Yellow trefoil, 5,220; buckhorn. 1,615; sorrel, 1,360; lamb's-

quarters, 595; healall, 85; yellow foxtail, 85; other weed seeds, 510.

Total weed seeds to the pound, 9,470.

Sample No. 4031.—Clover dodder, 11,730; sorrel, 765; lamb's-quarters, 680; wild

carrot, 595; healall, 510; black-seeded plantain, 255; buckhorn, 255; curled dock, 85;

five-finger, 85; other weed seeds, 170.

Total weed seeds to the pound, 15,130.

Sample No. 4032.—Lamli's-quarters, 20,418; lady's-thumb, 410; cleavers, 656;

curled dock, 410; saltbush, 246; stick-tight, 246; small-seeded false flax, 164; yellow

trefoil, 164; sorrel, 82; other weed seeds, 574.

Total weed seeds to the pound, 23,370.

Sample No. 4035.—Lamb's-quarters, 5,304; buckhorn, 936; clover dodder, 780;

sorrel, 546; rablnt's-foot clover, 156; yellow trefoil, 2.34; wild carrot, 156; lilueweed,

156; green foxtail, 78; spurry, 78; bird's-foot trefoil, 78; other weed seeds, 3,822.

Total weed seeds to the pound, 12.324.

Sample No. 4038.—Clover dodder, 1,170; lamb's-quarters, 2,880; wild carrot, 360;

scentless camomile, 270; wild chicory, 180; mayweed, 90; healall, 90; red pimpernel,

90; plantain, 90; sorrel, 90; hop-clover, 90; other weed seeds, 540.

Total weed seeds to the pound, 5,940.

Sample No. 4044.—Buckhorn, 12,710; clover dodder, 18,204; wild carrot, 6,630;

sorrel, 2,865; healall, 3.910; yellow trefoil, 3,230; lamb's-quarters. 2.465; green foxtail,

1,615; curled dock, 1,530; round-leaved toad flax, 1,105; red pimpernel, 1,020; black-

seeded plantain, 680; hop-clover, 595; low hop-clover, 510; spurry, 340; lesser star-
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wort, 340; mayweed, 255; field camomile, 170; small crab-grass, 170; kidney vetch,

255; yellow foxtail, 85, stick-tight, 85; wild chicory, 85; lady's-thumb, 85; ox-tongue,

85; chickweed, 85; other weed seeds, 5,100.

Total weed seeds to the pound, 64,209.

Sample No. 4051.—Sorrel, 2,720; lamb's-quarters, 340; rabbit's-foot clover, 340;

black-seeded plantain, 255; knotwoed, 85.

Total weed seeds to the pound, 3,740.

Sample No. 4053.—Low hop-clover, 85; buckhorn, 170; field camomile, 170; clover

dodder, 85; healall, 85; other weed seeds, 425.

Total weed seeds to the pound, 1,020.

Sample No. 4067.—Buckhorn, 15,030; green foxtail, 8,100; black-seeded plantain,

7,650; barnyard grass, 630; yellow foxtail, 540; three-seeded mercury, 540; knotweed,

270; lady's-thumb, 270; plantain, 270; five-finger, 180; yellow trefoil, 90; lamb's-

quarters, 90; curled dock, 90; witch-grass, 90; other weed seeds, 360.

Total weed seeds to the pound, 34,200.

Sample No. 4084.—Lady's-thumb, 10,030; plantain, 20,740; mouse-ear chickweed,

17,000; curled dock, 3,230; shepherd 's-purse, 2,975; yellow trefoil, 1,785; lamb's-

quarters, 1,700; five-finger, 1,615; green foxtail, 935; black-seeded plantain, 850;

Canada thistle, 680; spiny sow thistle, 255; yellow foxtail, 170; knotweed, 85; other

weed seeds, 340.

Total weed seeds to the pound, 62,390.

Sample No. 4097.—Buckhorn, 16,405; clover dodder, 24,820; wild carrot, 6,290;

sorrel, 6,205; healall, 6,035; yellow trefoil, 3,910; green foxtail, 3,485; lamb's-quarters,

3,400; kidney vetch, 1,020; vervain, 9.35; red pimpernel, 850; black-seeded plantain,

595; low hop-clover, 510; mayweed, 510; curled dock, 510; rabbit's-foot clover, 425;

lesser starwort, 240; ox-tongue, 255; saltbush, 255; field camomile, 170; wild chicory,

170; lady's-thumb, 170; small crab-grass, 170; blue field madder, 85; slender paspalum

85; ragweed, 85; small-flowered crane's-bill, 85; hedge mustard, 85; hop-clover, 85;

sweet clover, 85; other weed seeds, 7,395.

Total weed seeds to the pound, 85,325.

Sample No. 4118.—Yellow trefoil, 20,790; buckhorn, 20,610; healall, 3,510; wild

carrot, 3,150; clover dodder, 2,970; sorrel, 2,160; catchfly, 1,080; lamb's-quarters, 990;

field camomile, 900; red pimpernel, 540; kidney vetch, 270; green foxtail, 180; scent-

less camomile, 180; chickweed, 180; small-flowered crane's-bill, 180; Canada thistle,

90; wild chicory, 90; lady'.s-thumb, 90; lesser starwort, 90; cut-leaved crane's-bill, 90;

blue field madder, 90; field dodder, 90; other weed seeds, 1,980.

Total weed seeds to the pound, 60,300.

Sample No. 4163.—Buckhorn, 4,410; plantain, 3,825; green foxtail, 3,655; may-

weed, 1,870; black-seeded plantain, 1,530; curled dock, 765; five-finger, 425; catmint,

340; sorrel, 340; lady's-thumb, 340; Canada thistle, 340; ragweed, 255; mouse-ear

chickweed, 170; barnyard grass, 170; yellow trefoil, 170; wild basil, 170; yellow fox-

tail, 85; wormseed mustard, 85; small crab-grass, 85; other weed seeds, 2,635.

Total weed seeds to the pound, 21,665.

Sample No. 4165.—Black-seeded plantain, 93,585; green foxtail, 6,035; small crab-

grass, 7,055; crab-grass, 4,760; witch-grass, 4,845; buckhorn, 2,720; curled dock, 2,380;

lady's-thumb, 1,785; pennyroyal, 1,445; lamb's-quarters, 1,360; bracted plantain,

1,445; spurge, 1,275; yellow foxtail, 1,105; spreading panicum, 595; sorrel, 850; pepper-

grass, 340; evening primrose, 255; mayweed, 255; yellow trefoil, 255 ; slender paspalum,

170; barnyard grass, 170; spiny sida, 170; wild carrot, 170; catmint, 85; three-seeded

mercury, 85; other weed seeds, 4,080.

Total weed seeds to the pound, 137,275.

Sample No. 4179.—Buckhorn, 20,202; clover dodder, 35,802; wild carrot, 5,772;

lamb's-quarters, 5,070; sorrel, 5,070; yellow trefoil, 2,886; healall, 3,822; low hop-

clover, 1,092; green foxtail, 1,014; red pimpernel, 624; dodder, 468; vervain, 546;
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rabbit's-foot clover, 468; oxtongue, 390; hop-clover, 312; curled dock, 234; saltlnush,

234: field cainoinile, 234; mayweed, 156; wild chicory, 156; black-seeded i)lantain,

156; nettle-leaved goosefoot, 78; forget-me-not, 78; mouse-ear chickweed, 78; lady's-

thumb, 78; scentless camomile, 312; plantain, 78; chickweed, 78; lesser starwort. 234;

kidney vetch, 78; other weed seeds, 3,822.

Total weed seeds to the pound, 91,422.

Sample No. 4180.—Hiickhorn. 27,716; clover dodder, 35,670; low hop-clover, 1,445;

rabbit's-foot clover, 255; wild carrot, 3.400; sorrel. 3,485; yellow trelV)il, 3,145; healall,

2,890; lanib's-quarters, 2,720; field camomile, 765; red pimpernel, 595; green foxtail,

510; wild chicory, 425; lesser starwort, 340; chickweed, 85; nipplewort, 85; Canada

thistle, 85; forget-me-not, 85; small-flowered crane's-bill, 85; bird's-foot trefoil, 85;

small-seeded false flax, 85; other weed seeds, 3,145.

Total weed seeds to the pound, 77,101.

Sample No. 4181.—Buckhorn, 21,690; clover dodder, 46,980; sorrel, 7,565; wild

carrot, 5,780; lamb's-quarters, 4,760; healall, 4,335; yellow trefoil, 2,465; green fox-

tail, 1,360; lesser starwort, 935; red pimpernel. 850; scentless camomile, 765; low hop-

clover, 765; round-leaved toad flax, 595; rabbit's-foot clover, 510; black-seeded i)lan-

tain, 595; field camomile, 340; kidney vetch, 340; wild chicory, 340; spurry, 255;

chickweed, 170; ox-tongue, 170; forget-me-not, 170; saltbush, 170; hop-clover, 170;

ox-eye dai.sy, 170; yarrow. 85; plantain. 85; ma\-weed, 85; curled dock, 85; other weed

seeds, 5,440.

Total weed seeds to the pound, 90,025.

Sample No. 4183.—Buckhorn, 9,540; clover dodder, 8,460; lamb's-quarters, 6,210;

green foxtail, 4,320; oxtongue, 1,710; round-leaved toad flax, 1,800; yellow trefoil,

1,260; red pimpernel, 900; low hop-clover, 810; wild carrot, 540; sorrel, 360; hawk-

weed picris, 360; healall, 180; large-seeded false flax, 180; mayweed, 180; forget-me-

not, 180; rabbit's-foot clover, 90; spurry, 90; witch. grass, 90; field camomile, 90;

small-seeded false flax, 90; field cress, 90; horehound, 90; Frenchweed, 90; bull

thistle, 90; other weed seeds, 3,510.

Total weed seeds to the pound, 41,310.

Sample No. 4225.—Buckhorn, 26,910; Chilean dodder, 5,940; wild carrot, 9,360;

sorrel, 7,560; catchfly, 7,380; healall, 6,390; clover dodder, 6,210; lamb's-quarters,

3,600; yellow trefoil, 2,610; small-flowered crane's-bill, CCO; lesser starwort, 810; red

pimpernel, 630; green foxtail, 630; spurry, 540; mayweed, 540; small crab-grass, 450;

kidney vetch, 360; bird's-foot trefoil, 270; plantain, 270; blue field madder, 180;

forget-me-not, 180; yellow foxtail, 180; oxeye daisy, 90; scentless camomile, 90;

curled dock, 90; spurge, 90; slender paspalum, 90; chickweed, 90; hop clover, 90;

low hop-clover, 90; other weed seeds, 5,760.

Total weed seeds to the pound, 88,380.

In Table II are given the analyses of the five samples of high-grade

red clover offered for sale at an average price of $15.05 per hundred

pounds, previously referred to.
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Table 11.—Analyses of Jive samples of high-grade red clorrr seed offered fur sale during

the year ended June 30, 1906.

Number of seed
sample.
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THE IMPORTATION OF LOW-GRADE SEED SHOULD BE STOPPED.

Every pound of worthless seed imported is finally sold to the

farmer. Some of it goes into the trade to fill the demand for cheap

seed. More of it is used to mix with better seed in the grading-down

process. By mixing 100 pounds of seed worth $15 mth 100 pounds

of imported screenings which cost $7.50, a medium grade ^^i\\ result,

costing $11.25 per hundred pounds, which is not sold at $11.25 but

at $13 or $14 per hundred pounds. Whenever a dealer mixes two

qualities of seed together to make a medium or low grade the price

is not reduced in proportion to the quahty. In this way the jobber or

dealer who mixes seeds invariably gets a profit on the screenings

wliich are used.

Unfortunately many farmers in the United States furnish a ready

market for the refuse from our own cleaning mills, and moreover, on

account of their demand for cheap seed, we are importing the waste

from other countries. Seedsmen should not, perhaps, be altogether

blamed for meeting tliis demand for cheap seed, and they must be

expected to sell it as long as there is a call for it. At the same time,

the farmer not being as good a judge as the seedsman often takes

what is offered at the lowest price and unwittingly pays more for

the seed that will grow than if he had bought the best. What is of

more importance to the farmer, however, is not that he is paying

more for liis seed than he should, but that in buA.dng low-grade

seed he gets either a poor stand from sowing dead seed, or small, weak

plants from sowing seed of low vigor, or the crop is smothered by

weeds which vnW continue to foul the land for many years.

Argentina has a law prohibiting the importation of alfalfa and

clover seed containing the seed of dodder. Canada proliibits the

sale witliin her borders of seed containing weed seeds, but provides

for its export. Europe is effectually protected from the use of

poor seeds through its seed-control stations, but its screenings are

exported. It seems time that the United States had some restriction

on the importation of seeds of such poor quality that they can not

be sold in other countries.

Ill—III
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p.. r. 1.— .?i';

TORAGE CROPS FOR HOGS IN KANSAS AND
OKLAHOMA.

INTRODUCTION.

Farmers are more and more realizing: that pasture is necessary for

the most economical production of i)ork. Those ^vho are raising hogs

and putting them on the market with the least cost have their entire

farms fenced hog tight. This enables them to give the hogs the range

of the meadows and fields when the crops have been harvested. Much

that would otherwise be lost is thus saved by the hogs, for they are

among the best gleaners of the waste grain, weeds, and insects in the

fields.

More hog pastures are fenced each year, more experimenting is

being done, and there is more inquiry as to the best crops for pasture.

These questions can not be answered intelligently without a knowl-

edge of the conditions of soil and climate, the market, and the adapta-

bility of crops to different sections of the country.

The Office of Farm Management Investigations has undertaken to

ascertain by a study of farm practice: (1) ^Y[\Sit crops have been

found best for pasture for hogs in different localities; (2) the season

'during which these crops are available; (3) the number of stock they

will pasture to the acre
; (4) the value of this pasture in connection

with other feeds; (5) the quantity of grain necessary to produce a

given amount of pork on different pastures; and (6) the cost of pro-

ducing pork.

AVliile only a small beginning has been made, the demand for

such knowdedge and its importance to the swine industry of the coun-

try has prompted the publishing of this information for each locality

as it is obtained.

CROPS USED IN KANSAS AND OKLAHOMA.

During the past summer (1907) about 150 of the most successful

swine growers and pork producers of Kansas and Oklahoma were

interviewed on the subject of the crops used for feed. In southern
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Oklalioina along the river valleys and in northern Oklahoma and

southern Kansas the farmers are favored with a soil and climate

that make it possible to produce pork very cheaply. The mildness

of the climate makes it unnecessary to build as expensive shelters for

hogs in winter as are required farther north, and the open and short

winters make it possible to furnish pasture during a greater portion

of the year, thus lessening the amount of grain which it is necessary

to feed. The main pasture crops for hogs in this region are alfalfa,

wheat, oats, and rye, ranking in importance in the order named.

ALFALFA.

It is the testimony of 95 per cent of the farmers interviewed in this

region that there is no better pasture for hogs than alfalfa, where it

can be grown successfully. Those who have failed with it as pasture

owe their failure to two causes. First, the alfalfa has been pastured

before it has become well rooted. Young alfalfa is too tender a plant

to stand severe treatment except under very favorable circumstances.

There are a few farmers who have pastured it the same year it was

sown and the alfalfa has survived, but this was on rich, heavy loam

soil, usually creek bottom or river valley land with water not far

below the surface, and the season was very favorable. Ordinarily

alfalfa should not be pastured until the second year, and better still

not until the third year if it is desired to keep the field as permanent

pasture.

The second cause of failure with alfalfa is heavy pasturing and

lack of judgment in pasturing in unfavorable seasons. A good many
farmers have sown a small piece of alfalfa, and then because it has

grown rapidly and all kinds of stock are fond of it they have turned

all the stock on the farm on it and have wondered why their alfalfa

Avas killed out. Others pasture regardless of whether the ground is

muddy or whether the season is dry and hot. In either case heavy

pasturing is very likely to cause the alfalfa to be killed out.

ALFALFA PASTURES.

As to the amount of pasturage or the number of hogs alfalfa will

carry per acre without injury to the crop, the estimates given by

farmers vary considerably, depending on the kind of soil, the fertil-

ity of the land, and the size of the hogs pastured. The following,

however, is a safe average estimate as given by conservative men who
have had much experience. River valley and creek bottom land well

set in alfalfa will carry from 15 to 20 head per acre of 50 to 125
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pouml hogs. Upland of fair avci-agc forlility will support from 8

to 10 hoad of the same kind of hogs. There are fields that have sup-

ported '2r) head per acre all through the season foi- a number of years

and are still in good condition, and there are other fields that will

not furnish pasture for more than 5 head per acre; but these are

extremes. AVhen a field is used only for pasture it is better to divide

it into several lots and move the hogs from one to the otlier as oc-

casion requires.

The length of the season during which this pasture is furnished

also varies. Alfalfa is ready for pasture on the average from the

middle of April in southern Oklahoma to the middle of May in

northern Kansas. In many cases it will do to pasture earlier, but it

is not best, as the young iflfalfa has not the start it should have for

heavy pasturing, nor has it the strength in the plant. When not

i:)astured too early it will furnish feed at (he latc mentioned during

nearly the whole season until October in the North and Xoveml)er in

the South. In some j'cars the pasture season will continue a month

later in the autumn, depending on the rainfall and .the lateness of

cool weather. In some seasons, if the summer is unusually dry and

hot, the pasture will become short; l)ut usually pasture for the num-

ber of hogs previously specified can be (U'i)ended on for about seven

months of the year in the southern limit of the territory named and

for about five months in the northern limit. This rule will apply to

other sections of the country in the same latitude as Oklahoma and

Kansas.

While many farmers pasture alfalfa fields to their full capacity,

in some sections, especially in northern Kansas, it is customary to riin

about half as many hogs as the alfalfa fields wnll support. This

practice permits the cutting of the usual number of crops of hay,

though the yield of hay is, of course, reduced.

Alfalfa not only furnishes a great amount of pasture, but it is of

a character that goes to make bone and muscle. It belongs to the

leguminous family of plants, as do the clovers, the cowpea, the field

pea, the soy bean, and the vetches, and while it is furnishing. this

valuable food it is at the same time adding fertility to the land.

Alfalfa pasture or alfalfa hay and corn are very nearly a balanced

ration for animals, and while it is better to have a grain ration fed

with it to hogs as well as other animals, yet a healthier, thriftier hog

can be raised on alfalfa alone than on corn alone. Many instances

are found where hogs have been raised on alfalfa alone. One Okla-

homa farmer marketed in December, 1905, 61 head of spring pigs

eight months old that averaged 171 pounds. These hogs had run

from the time they were little pigs with their mothers on 15 acres of
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alfalfa without any grain. They sold on the market for 5^ cents a

pound. This made the cash value of the alfalfa pasture about $38.35

per acre. As will be seen, this is light pasturing, as there were only

about 4 pigs per acre besides the brood sows.

As already stated, it is much better economy to furnish a grain

ration with the pasture, as it results in better gains and a better prod-

uct. One man estimates that it takes from one-half to one-third less

corn on alfalfa pasture than on a straight grain ration to make a hog
read}' for market. Many let the hogs run on alfalfa until about five to

six months old, by which time they reach a weight of 75 to 125 pounds,

feeding just a little grain ; then they feed heavily for about two months

and sell the hogs at eight months old weighing 200 to 225 pounds.

One farmer, Avho raises about a thousand hogs a year and who in one

year sold $11,200 worth of hogs, makes a practice of growing his hogs

on alfalfa pasture until about eight months old, feeding one ear of

corn per head daily. He then feeds heavily on corn for a month or two

and sells at an average weight of 200 to 225 pounds. Another man
feeds all the corn and slop the pigs will clean up, all the while run-

ning them on alfalfa pasture, and sells at six to eight months old at

weights of 250 to 300 pounds. Another, who raises about a thousand

head a year, feeds all the corn the pigs Avill eat, beginning shortly

after weaning and continuing until the hogs are sold at ten to eleven

months old, averaging about 275 pounds.

Still another farmer, from weaning time (two months old) until

eight months old, feeds the pigs nothing but dry corn on alfalfa pas-

lure, averaging about one-half gallon, of corn (3J pounds) a day per

head. At the end of eight months he sells at an average weight of

250 pounds. Feeding the above quantity of corn a day makes the

amount fed about 11| bushels per head. Figuring this at the average

price of corn in this locality, 35 cents, and the price received for pork,

5|- cents, the following results will show the cost of growing pork on

this farm and the value of alfalfa pasture:

Value of 250-pound bog. at 5J cents $13. 75

Value of pig at weaning, 50 pounds, at 5i cents 2. 75

Gain from pasture and grain 11.00

Cost of Hi bushels of corn, at 35 cents 3. 93

Value of pasture per bead pastured 7.07

Xow, compare these results with those of a man who had to depend

on other pasture crops than alfalfa. He estimates that it will take

15 bushels of corn on wheat, oats, and r3^e pasture to raise and fatten

a hog so it will weigh 240 pounds at nine months old, besides the

j)asture and slop. At the price of corn mentioned, 35 cents a bushel,
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and with 1u)<j:s at 5i cents a pound, note tlic cost of pnulticini,'' pork
on this farm :

Viihu' (>r l.'4<>-|iouii<l liofr, at 5* ceuts ^ .$!.». i»0

Value of piR at weaning, .50 pounds, at ;"?, (rnts i 2.75

Gain from i)astnr(> and grain 10. 4.T

Cost of 15 bushels of corn, at 35 cents ,",.25

\'alne of pasfuri' per liead p.-istured 5. L'O

The pasture specified here will not support more than half as many
head per acre on tliis farm bv feedinir forn all (he time. The value

of this pasture is only $5,:20 per head, against $7.07 per head for al-

falfa pasture on the other farm.

The experiences of these men are sufficient to show the value of

alfalfa pasture alone, and its greater value when grain is fed in

connection, and that it is an important factor in economic pork pro-

duction. A little later in this bulletin will l)e given the feedintr svs-

tems of some farmers which will still further show the excellence of
this forage crop and others and the co.st of producing pork under
such systems.

ALFALFA IIAY.

While alfalfa pasture has been found to be very valuable for hogs,

the hay as a part ration for winter is scarcely less important.

Throughout the region referred to the farmers ai-e feeding the hay
to hogs in winter. ]\Iany feed the hay by throwing it on the ground
in forkfuls; others have made low racks in Avhicli the hay is placed,

where the hogs can feed like cattle or sheep. The hay has been found
to be especialh^ valuable for brood sows before farrowing. "Where

it is fed during the winter only a small grain ration is necessarj^ to

keep the sows in good flesh and in healthj^ condition. Sows thus fed

also farrow good litters of strong, healthj^ pigs.

The hay is usually fed dry. The leaves are more readily eaten by
the hogs than the stems, as they contain more of the nutritive value

of the plant. For this reason some farmers save the last cutting of

hay for the hogs because it is more relished. It is eaten up cleaner,

as the stems are not so woody, and more food value is found in the

leaves. Sometimes the hay is cut up fine, wet, and mixed with other

feed, and sometimes it is fed ground, as there are now^ alfalfa mills

scattered throughout the alfalfa regions. But it is very doubtful

whether this extra expense will pay, unless it be for a ration for

young pigs.
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10 FORAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA.

To avoid the expense of cutting or grinding, some farmers in order

to get the hay all eaten have soaked it in water and fed it. This has

23roved very satisfactory where tried. One Oklahoma farmer carried

his. hogs through a winter by feeding them alfalfa leaves soaked in

hot water for one day and the next day shorts mixed with the

pulp and water. He feeds much alfalfa hay to his hogs and is very

successful with them. He puts the last cutting in shock as soon as

wilted, and thus cures it without bleaching and feeds it to his hogs.

Another farmer carried his entire herd of hogs through the winter

by feeding them the pulp of alfalfa hay after soaking it in water over

night. He also gave them the water to drink. This was all the feed

they had during the winter, and they were in good flesh in the spring,

with smooth glossy coats of hair. A Kansas farmer was feeding a

bunch of 50 fall pigs on corn ; during the w^inter they got off feed

and were not thrifty. He reduced the corn and gave a ration of two-

thirds chopped alfalfa hay and one-third corn meal, the two soaked

together. The hogs began to do better, and a little later he changed

the ration to one-third alfalfa and two-thirds corn. The results

were very satisfactory, and the cost of feed was reduced from $15 a

month on corn to $9 a month on alfalfa and corn. So alfalfa hay, as

well as pasture, has a very important use on a hog farm.

WHEAT.

In northern Oklahoma and southern Kansas fall wheat is a staple

crop. It is generally seeded from the middle of September to the

first of October. The seeding is usually 1^ to 1^ bushels per acre. If

the ground has been well prepared and the fall is not too dry, this

will have made a good growth by the time alfalfa pasture is begin-

ning to fail, along in November. The season here usually remains

open until Christmas, so that six weeks of very good pasture are

furnished. Some winters are so open that the wheat remains green

most of the winter and stock find pasture all winter. The spring

opens up by the last of February and the wheat gets green again in

March. By judicious pasturing, not pasturing too heavily or when

the ground is muddy, much green feed may be had without injury to

the wheat. The farmers here have taken advantage of this, and

where they have their wheat fields fenced hog tight they turw the hogs

from the alfalfa field to the wheat field in November and leave them

there during the winter unless the wheat gets too short or the ground

becomes muddy. The hogs remain in the wheat until April and do

well with very little grain. At this time they can go back to the

alfalfa field again. Thus, green pasture is furnished the year round.
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Where this is possible two litters :i year of 200-i)ouii(l hogs can be

raised with })rofit and jjork produced verj^ cheaply.

Wlieat will not carry as many hogs to the acre as alfalfa. The
usual number is about six head per acre, though some farmers claim

that the maxinnmi is about ten. One man claims that hogs are

one of the best animals for pasturing on wheat, not trampling it out

as cattle or horses do. Another farmer of large experience thinks it

is dangerous to pasture i)igs at about weaning time on wheat. He
has lost twice, he thinks, from that cause. The last time he saved

only 15 out of 45 head. He claims that wheat is too fibrous and
collects in balls in a i)ig's stomach and intestines, causing inflamma-

tion, from which the pig dies. It is claimed by some farmers that

wheat is injurious to hogs just as it l)egins to shoot in spring. More
information is needed on this point. The usual practice is to remove
the hogs from wheat in early spring and put them on alfalfa or other

sunnner pasture, so that experience with wheat pasture later in the

season is limited.

The value of wheat as pasture lies chiefly in the fact that it fur-

nishes green feed for the hogs at a season of the year when it is very

much needed, especially by young and growing hogs. By having
pasture at this season there is a great saving of grain, very little being

needed. It also enables fall pigs farrowed in vSeptember to be carried

through the winter in good condition, thrift}^ and well grown, so that

by giving corn in the spring they can be sent to market by June
nearly as cheaph?^ as the March pig can be shipped by December.

Quite frequenth^, where hogs have been grown on alfalfa or wheat
pasture, they will, when put on a heavy feed of corn, make a gain of

12 to 15 pounds for every bushel fed.

OATS.

In the same region where wheat is used for pasture, oats are also

used for spring pasture and are highh^ spoken of b}^ all who have
used them. Some claim that hogs will do better on oats than on
Avheat. The hogs like them better and will eat them as long as ,they

grow, while they do not like wheat when it begins to head. In this

locality many sow oats in March to furnish sjDring pasture for the

hogs when they come off the wheat and before the alfalfa is ready to

pasture. Sometimes oats are sown with rape at this time for the

same purpose and to give variety to the pasture. Oats will furnish

pasture at about the same rate as wheat.

The great value of oats is due to the fact that they furnish suc-

culent feed at a season when it is much needed, giving variety to the

pasture. They are also greatly relished by hogs. Oats are particu-
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12 FORAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA.

larly valuable as pasture for sows and young pigs, many farmers

sowing them for this purpose. One farmer claims that he is less

troubled with scours in pigs on oat pasture than on alfalfa.

RYE.

Eye is not so generally grown for a pasture crop in Oklahoma and

Kansas as the crops just discussed. Many farmers, hoAvever, use rye

to make a part of the pasture crop for their hogs, and its value can •

not be denied.

Rye is seeded from September 1 to the middle of October. The

early seeding is best, as it comes on early and gets well established

before cold weather and will thus make better fall and winter pasture.

Eye is an excellent pasture for late fall, winter, and early spring.

If not pastured too heavily in the spring it will head out and make

a vei-v sood vield of grain. The grain is an excellent ration to feed

with corn to pigs and groAving hogs or to grind and mix in slop for

soM^s with pigs.

The amount of pasture furnished by rye is about three-fourths

that furnished by alfalfa, being estimated as supporting from G

to 12 hogs per acre. One man reports having pastured 50 head

of hogs on 5 acres during fall, winter, and spring, then harvest-

ing 20 bushels of grain per acre. In the southern part of this

region rye would be an excellent coA^er crop for the soil during the

AAdnter. Besides furnishing pasture it could be turned under as a

fi-reen manure to add humus to the soil.

LESS IMPORTANT FORi^GE CROPS.

Wliile alfalfa, wdieat, oats, and rye are the principal forage crops,

there are others that are used to some extent. Among these are

clover, rape, sorghum, coAvpeas, soy beans, artichokes, and grasses.

I
CLOVERS.

The clovers are not generally used in the territory discussed. Among
those most used for pasture crop's are red clover and Avhite clover.

These are good, especially in the latitude of central Kansas and

farther north, but south of this the clovers do not do so Avell. Eed

clover and Avhite clover are the older pasture crops and are in more

general use in the older sections of the country. They are both

excellent forage crops for hogs. Eed clover comes in AA^ell in the

rotation of crops; it fertilizes the land and furnishes both pasture

and hay. It is often soAvn Avith oats or barley in the spring, or

later in corn after the last cultivation. It does very Avell with corn
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where there is sufficient rainfall. Imt in the drier regions this method

of seeding: clover is not to be recommended. The first fall it is used

for i)asture: the second season it is u.sed as a pasture and hay crop.

It will furnish ])asture for about ten head of hogs per acre during

the first half of the season and half that many the last half, ju-o-

vided the soil is fairly good and the season not too dry. The hay

is excellent for hogs, especially for brood sows in winter, but does

not equal alfalfa hay.

'V\niite clover is better used in permanent pasture with some of llie

grasses, as Kentucky bluegrass. It will not furnish as much pasture

as red clover, but is especially good while in bloom during May and

June. It does better on moist ground than red clover and will do

very well on some poor soils. It is not reconunended to sow alone

nor for hay, although the dry hay contains upward of 14 per cent of

crude protein.

Alsike clover is better in some regions than red clover, especially on

low, moist ground. In some localities farther north it does better

and is a more certain crop. It will supply about as much pasture as

red clover, is seeded at the same time, and furnishes pasture for the

same period. As a hay crop it will not yield as much, but it is a little

better than red clover, as it does not have as woody a stem.

Crimson clover has not succeeded well in the past in this region, but

is to be recommended for further trial as a pasture crop. Along the

Atlantic coast, the only region where it is largely and successfully

grown, it has been found that the hairs of the blossoms are likely to

gather in dense balls in the stomach and intestines of animals, espe-

cially the horse, and cause death. For this reason it should not be cut

for a hay crop after the flowers mature. It is an excellent winter

l^asture crop for swine, however, and will furnish more pasture than

red clover. It is a winter annual, and should be sown in August or

September.

The chief value of crimson clover is that it acts as an excellent

cover crop for soil during the winter months and prevents the soil

from washing or leaching. It also furnishes in southern regions

excellent winter and early spring pasture for hogs.

RAPE.

Rape is usually sown in early spring—in March or early in April

—

in Oklahoma and furnishes jjasture by May. The Dwarf Essex

variety is used. It is seeded either broadcast, at about 4 pounds of seed

per acre, or else in drills 30 to 32 inches apart, using 3 pounds per acre.

Drilling is the best method, as this permits of cultivation. The plants

grow more rapidly and make pasture sooner. When soAvn in drills,
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14 FORAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA.

the hogs will not break down and destroj'^ so much of the crop. Early-

sown rape will furnish pasture from May until August. If rape is

not grazed too closely in the spring and the stalk is not eaten off, it

will grow up and make fall pasture.

A good growth of rape will supply pasture for about 15 or 20 hogs

to the acre. One man claims that it will take 25 head to pasture

it down.

It is often difficult to get hogs to eat rape at first if they have not

been accustomed to it. For this reason it is not grown by some. Its

value as a forage crop, however, is shown in the experiments of the

Wisconsin Agricultural Experiment Station, where it was proved to

have a feeding value per acre, when combined with a ration of corn

and shorts, equivalent to 2,43G pounds of grain and a money value of

$19.19 per acre. "\Mien the cost of seeding is counted, rape proves

valuable for pasture, as the seed can be bought usually for 8 cents a

pound and 3 to 5 pounds an acre is all that is needed. Eape should

not be pastured until it is a foot high.

Considerable complaint is found with rape because it causes sores

and scabs on the hogs. Sometimes the skin has the appearance of

being blistered. This is especially true of white hogs. This diffi-

culty can be remedied somewhat by removing the hogs to other

pasture crops for part of the time and applying a mixture of sulphur

and lard to the sores.

As one of the annual forage crops rape is valuable on account of the

cheapness of the pasture, the quantity of feed furnished, the general

thriftiness of the hogs on' the pasture, and because it adds variety to

the ration and is available at a time when other pastures may be short.

SORGHUM.

Sorghum is used quite extensively in the drier upland regions for

summer pasture. It is valuable on account of the great amount of

feed furnished, pasturing from 20 to 30 head of hogs per acre. It

comes in as a summer pasture when other pastures are frequently

short on account of hot, dry weather. It is soAvn in May and fur-

nishes pasture during July, August, and September, or even later.

Sorghum is less palatable and nutritious than mau}^ other forage

crops adapted to this region. For this reason many do not like it as

a pasture crop. Hogs do not thrive as well on it as on alfalfa and

require more grain to keep them growing nicely.

The special value of sorghum lies in the fact that it furnishes a

great abundance of pasture in dry, hot weather when alfalfa makes

little growth. After it is well started, say 2 feet high, it will furnish

fairly good pasture for 30 hogs to the acre for a few weeks, and
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a o;oo(l crop will carrv 25 head of lOO-pouiul pi<rs nearly all suniuier.

Generally spealcin«>-, it is used only to till in during dry, hot weather

when alfalfa is at a standstill.

fOWPKAS.

Cowpeas are just l)eo:inning- to be recognized in this section as hav-

ing great feeding and fertilizing value. They do much toward restor-

ing the fertility of the soil, and some farmers are making use of the

vines as a forage crop for their hogs. "Wherever they have been tried

the farmers are enthusiastic in their praise of them. Xot enough data

have been obtained cm pasturing to be able to say how many head of

hogs cowpeas will sui)port i)er acre; but in a comparison of their feed-

ing value with corn for hogs the results obtained by the South Caro-

lina Experiment Station show their importance. In this test 6.02

pounds of corn and 4.91 pounds of cowpeas were necessary to produce

a pound of pork. One farmer in Oklahoma reported that his hogs

preferred the cowpea hay to alfalfa hay. All kinds of stock are fond

of the hay and do well on it.

The value of cowpeas as a forage crop lies in the fact that they fur-

nish a food on which the hogs make good gains. The plants Avill

make a good growth on rather poor soil and furnish feed during late

summer and fall when other green crops may be short. They also

bring the soil into a more productive state, the same as clover or

alfalfa.

If cowpeas are planted in May they will make late summer pasture.

The best pasture is obtained after the peas are formed and well grown,

as the peas are very nutritious and cause the hogs to gain in flesh

rapidly.

In this same latitude in the higher altitudes, as in the San Luis Val-

ley in southern Colorado, where it is too cold for corn, the farmers

have found the Canadian field pea a very profitable crop for forage

both for sheep and hogs. A large acreage of these peas is put in each

year, the peas being sometimes sown alone, but more frequently' with

oats or barley. The seeding is done in April or early in May, and the

crop can be pastured by midsummer. The best season for pasturing

however, is later, when the peas have formed, the stock being allowed

to harvest the crop. Hogs make a very thorough harvesting, clean-

ing up the peas and the vines quite thoroughly. What vines are left

on the ground, together Avith the manure, enrich the soil and add more

humus to it. In addition to this the labor of harvesting is saved.

Some fields, of course, are harvested for hay and make excellent win-

ter forage for cattle, horses, and sheep. The hogs raised in this valley

receive no corn. They go on the market as bacon hogs and top the

market in competition with corn-fed hogs. These hogs usually get no
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16 FOEAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA.

farther than Pueblo, Leadville, Silverton, and adjoining towns. The

Pueblo packers have been using them for a number of years and speak

very highly of them. Thus, the field pea has made the hog industry

profitable outside of the corn belt.

soy BEANS.

The soy bean is used but little as a forage crop by farmers in this

section, and the value of this crop is but little appreciated. Soy

beans can be planted on a field from which a small grain crop has

been removed, and some varieties will make an excellent growth of

forage and even mature seed. They will thus furnish pasture for

hogs during the latter part of August and September, and the green

and ripening beans when harvested by the hogs in this way make

an excellent feed. The beans when fed in a ration consisting of one

part beans and three to five parts of corn or Kafir corn, as shown by

the Kansas Agricultural Experiment Station, make a very profitable

ration for fattening hogs. The saving in the amount of feed nec-

essary to make a gain of 100 pounds is from 13.2 to 3T.5 per cent

and the increase in gain is from 14.6 to 96.4 per cent. Also, in a

feeding test at the Indiana Agricultural Experiment Station, where

soy beans, middlings, and tankage were used as rations with corn,

the soy beans proved to be the most valuable adjunct used. As

compared to corn fed alone, hogs that received one-third soy beans

to two-thirds corn made two and one-fifth times as much gain in the

same length of time. The cost per 100 pounds of gain where corn

was fed alone was $5.01 against $3.59 where one-third soy beans and

two-thirds corn was fed. Hogs so fed look thrifty, have a good appe-

tite, fatten rapidly, and have glossy hair like animals fed oil meal.

The great value of the soy bean is its power to withstand excessive

drought, like Kafir corn, and it will also withstand much wet weather.

It is not attacked by chinch bugs and in addition to its great feeding

value makes an excellent second crop following wheat or oats to build

up run-down or thin soil. Protein is very necessary in a ration for

building bone and muscle, as all feeders are coming to know, and the

soy bean is exceptionally rich in this. It even stands ahead of alfalfa

in this respect.

GRASSES.

The grasses are not so good for hog pasture as the crops previously

mentioned, but they are used to some extent. Those most commonly

grown are Kentucky bluegrass, English bluegrass or meadow fescue,

Bermuda grass, and the native wild grasses.

Kentucky bluegrass is used through Kansas and southern Nebraska.

South of Kansas in Oklahoma Bermuda grass is used.
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As an example of the value of English bliiiegrass, the experience of

one farmer in northern Oklahoma may be cited. He uses only

English bluegrass and wild grass as pasture. On 12 acres of the

bluegrass sown the fall before, he pastured 150 head of stock hogs
all the spring until about the middle of May. The hogs were then

taken off and the grass allowed to go to seed. This farmer states that

he harvested a crop of seed larger than the ordinary crop.

Bermuda grass is not much used as a pasture for hogs, but should

be grown more in regions to which it is adapted. It is relatively

rich in protein, is not easily killed out by pasturing, and withstands

drought well. It is often used as a soil binder and might well be

used for hog pasture. Many hilly farms that are now washing
badly could be put in Bermuda grass and pastured to stock, thus

saving the land and building up the soil. Some farmers are begin-

ning to make use of this grass and are fencing it for hog pasture.

It withstands heavy grazing, rooting, and trampling.

Some farmers have fenced in the prairie grass and are now grazing

their hogs on it. While it does not have a very high feeding value,

hogs will do very well on it with grain. One man claims that prairie

grass will make hogs hold their own at the rate of 6 head per acre.

ROOT CROPS.

The root crops most, used in this territory are potatoes, artichokes,

peanuts, and sugar beets.

Artichokes are a very good root crop to use for hogs. They can be

planted in the spring the same way as potatoes and cultivated the

same. In the fall the hogs can be turned in to harvest them. They
thus furnish a good late fall and winter food, especially for brood
sows and shoats. One farmer claims that 1 acre Avill keep from 20 to

30 head in fine condition from October till spring. Their use reduces

considerably the amount of corn that must be fed. None of the tubers

need be dug except for seed ; the hogs will dig the rest. Early in the

fall hogs do not eat artichokes readily. In winter and spring they eat

them greedily.

Artichokes have a tendency to become a pest on cultivated land, or

if planted continuously on the same land they become diseased. They
may be grown very successfully, however, in a pasture crop rotation

for hogs. As the acreage needed is not large, they can be planted on a

part of a field in March or April and the rest of the field sown to rape.

In August the part sown to rape can be reseeded to rape for fall pas-

ture. This field can be sown to oats the next spring after rape, and
barley sown after the artichokes. The crop may be pastured continu-

ously if needed, or later mowed for hay. In August, after this crop is
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18 FORAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA.

removed, rye nnd clover may be sown. This will furnish pasture for

the ensuing fall and for the following year. This makes a three-year

rotation of pasture crops that fit in very well with each other. Pre-

paring the land in July and August for the following crop of rye and

clover effectually eradicates the artichokes.

The Oregon Agricultural Experiment Station made a test to deter-

mine the feeding value of artichokes with grain for hogs. The result

of the test showed that where artichokes were fed there w^as a saving

of nearly 2 pounds of grain for every pound of gain in live weight.

Besides, the hogs were healthy and vigorous all the time.

The artichoke is superior to the common beets and turnips for

hogs—about the same as potatoes—and they are richer in protein than

sweet potatoes.

Peanuts are but little used in this region, but farther south and east

they are used extensively. One man estimates that when pork is 4

cents a pound, peanuts return $10 per acre when harvested by hogs.

The Alabama Agricultural Experiment Station made investiga-

tions as to the relative value of peanuts, chufas, cowpeas, rape, sor-

ghum, and sweet potatoes as pasture crops for hogs. The amount of

grain required with peanuts to make 1 pound of gain was 1.77

pounds; with chufas, 2.3 pounds; with rape, 2.68 pounds; with cow-

peas, 3.07 pounds; with sweet potatoes, 3,13 pounds, and with sor-

ghum, 3.7 pounds. Five Tamworth hogs in twenty days on Spanish

peanuts gained 2.29 pounds a day each.

Peanuts can be very profitably grown in many sections of the

latitude of Oklahoma and Kansas, This crop will do better on a

sandy loam than on a heavy clay soil, and will make a fair crop on

thin soil where corn will not yield well. They are a very good crop

to raise, both for jDasture and for hay; stock of all kinds are very

fond of the hay, AVhen the nuts are left on, it is richer in protein

than alfalfa hay. The variety best to grow, both for hay and pas-

ture for hogs, is the Spanish peanut. It is a small-sized nut and

grows in great clusters close around the taproot of the plant. The
Spanish nut is not so particular in soil requireinents as the Idrger

varieties and is easier harvested on account of growing in clusters.

It is claimed that peanuts can be grown in dry regions where corn

will not succeed. This, if true, is important in the southern-plains

region. Peanuts can be made to take the place of corn in fattening

hogs, although the peanut-fed hog makes softer lard and the quality

of the meat is not so good, especially in the bacon hog. But as an

adjunct to corn the peanut is an excellent forage crop. It is claimed

that the northern-grown nut is better flavored and less oily than that

grown in the South.
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The j^eaniit can be planted the last of \\)r\\ or first of May in the

latitude of the i-e<ri()ns discussed in these i)a<;es and is ready to (urn

the hoo;>^ on hy the last of Auirust.

In Colorado, in the supir-heet tlistrict. ho<rs have heen fed quite

extensively on beets in the winter. Beets do not prove satisfactory

when fed alone, but are used to some extent as part ration with <:raiu.

One fanner states that he saves a irood suj)p]y each year to \\\'i\ in

the winter to his hogs to keep them in a healthy condition.

In a feeding test at the Colorado Agricultural Kxperiment Station

sugar beets proved to be wholly unsatisfactory wlicn fed with grain.

The cost per Inmdred pounds of gain of beets and barley fed hogs
was $G.01 ; of beets and corn fed hogs, $7.22, tiie latter being higher
than any other ration fed.

PUMPKINS.

Pumpkins are an excellent feed for keeping hogs in a healthy
condition. .Many farmers claim that the seeds of pum])kins will

prevent worms in pigs and shoats and that a ration of pumpkins
fed with grain will keej) hogs thrifty and give them a good appetite.

A good many wagonloads can be grown on an acre of rich land.

Stumpy land or low moist land will grow good pumpkins.

PASTURE CROPS FOR DIFFERENT SEASONS.

It is not the purpose of this bulletin to discuss the rotation of
crops and its importance on the farm, but the aim is to briefly men-
tion the forage crops that are adapted for hogs each month of the
year in this region and to explain how they can be made to overlap
each other, so that green pasture can be provided for each month
in the southern part of the territory discussed and for the greater
part of the year in the northern part. Hog raisers know that some
months of the year there is an abundance of pasture, while at other
seasons there is very little, if any. At such times other feeds must
be resorted to that will supply the deficiency. The extra feed re-

quired is expensive and "cuts down the- margin of profit in pork
production.

It will not be practicable to name the crop that is best adapted to

every locality for the different seasons, as each farmer must know his

soil and conditions and adapt his crops to those conditions. The fol-

lowing table Avill show the croj^s that may be ready for pasture in the
months specified and the possible area of pasture provided, but the
choice of one or more of these must be left to the farmer himself.
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Table I.

—

Crops that mmj he availahle for pasturino liops every month in the

year, ivith the numl)er of head an acre ivill sujyport.a

For pasture during

—

In the latitude
of—

April and May

June and July.

Oklahoma .

.

Kansas

.

Oklahoma ...

Kansas ,

August andSeptember.

Oklahoma.

Kansas .

October and November,

Oklalioma.

Kan.sas .

Oklahoma.

December and January s

[Kansas .

February and March..
fOklahoma.

[[Kansas .

Crops that may be
used.

blue-

Time of sowing.

Alfalfa . .

.

Rve
Oats
Rape
fAlfalfa ...

Rye
Clover
Oats
Kentucky

grass.
English bluegrass
Spring rye
Late oats
Sorghum
Alfalfa
Potatoes
Rape
Spring rye
Late oats
Sorghnui
Alfalfa
Prairie grass
Sorghum
Cowpeas
Soy beans
Peanuts
Alfalfa
Sorghum
Cowpeas
Soy beans
Peanuts
Potatoes
Alfalfa
Alfalfa
Wheat
Rye
Sweet potatoes .

.

Artichokes
Hapef)
Alfalfa
Wheat
Clover
Peanuts
Rye
Sweet potatoes . .

.

Artichokes
Wheat
Rye
Artichokes
(Wheat
Rye
Artichokesc
Wheatrt
Rye
Artichokes
(Rye
(Artichokes c

Previous year.

.

Previous fall...

March 1

do
Previous year..
Previous fall. .

.

do
Last of March .

Previous fall

March 1

April 15
March 1 to April 1 .

,

Previous year
March
March 1 to April 15 ,

April 1 to 15...
April 15 to Mayl—
April 1

Previous year

Number of
hogs that
can be pas-
tured per

acre.

(V

April..
May...
...."do.

April
Previous vear
Mavl...:
...;do
....do
....do
April 1

Previous year
....do
September 15
September 1

May 1

March or April
do

Previous year
September 1

March or April
May 1

September 1

May 1

April
September 15 to October 1.

September
April
September 1

do
April
September 15 to October 1.

September
April ,

September 1

April

(I

8-1 f.

6-10
6-10
15-20
8-16
6-10
6-10
6-10
8-10

8-12
6-10
6-10

20-30
8-16

nknown.)
15-20
6-10
6-10

20-30
8-16

5
20-30

10
13

8-10
6-10

20-30
10
10

8-10
nknown.)

5-10
7-14
6-8
7-10
8-12
15-25
15-20
7-14
5-6

6-10
8-10
5-6

8-10
15-25
6-8
5-8

15-25
5-8
6-8

15-25
5

6-10
1.5-25

5-10
15-25

« The number of hogs that can be pastured per acre, it must be remembered, depends
on the fertility of the soil, on the season, and on the size of the hogs. This estimate is

based on the same figures as were secured on alfalfa pasture ; i. e., hogs that weigh from
50 to 12."i pounds per head.

''Rape will furnish fall pasture as indicated if it is not pastured too close in the spring.

It will branch out from the roots and stem in the fall. It may also be planted in August
for fall pasture.

(•Artichokes are available when not frozen. They may be left in the ground until it

thaws in the spring, when the hogs will finish harvesting them.
<* Wheat should not be pastured after the 1st of April if a crop of grain is desired.
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SYSTEMS OF HOG FEEDING.

Nearly every faniicr who has succeeded \\itli h()<;s has a feediiifi:

system of his own, yet there are some features common to all. A
good illustration of the successful handlin*]; of hogs on a small farm

is that emi)loyed by a man in northern Oklahoma on an 80-acre farm,

lie has his whole farm fenced hog-tight and turns off annually from

it an average of 100 head of hogs. All these are of his own raising

and are grown and fitted for market with (he crops raided on his

farm, with the exception that a little corn is occasionally hought.

lie has 5 acres of alfalfa and each autunm sows 5 acres of wheat for

late fall and winter pasture, tn the spring he sows oats to supple-

ment the wheat and alfalfa. The wheat is kowu at the rate of li

bushels to the acre, about September 1, and furnishes pasture in the

fall, when alfalfa i)asture is getting short, and for a i)art of the

winter. The wheat will also furnish some pasture for the hogs in

the spring. The oats tide over until the alfalfa is ready for pasture.

Thus, green feed is furnished for the greater part of the year. The

rest of his 80 acres this farmer plants to corn. A part of this corn

is fenced off and " hogged down '' in the fall. As fast as the hogs

need it the fence is moved over, and fresh corn is taken in. This

pasturing is begun at the same time that corn is usually cut up green

and fed to hogs, i. e., Avhen it is in the roasting-ear stage. Spring

•pigs are turned on this. This plan of feeding is kept up until the

remainder of the corn is all husked from the field. Then the hogs

are turned in to clean up the waste corn in the field. Last summer

cowqieas were drilled in the corn when plowing the last time. These

furnished nuicli valuable feed in addition to the corn.

In April this man had '20 head of fall pigs averaging about 125

pounds. These shoats had had no feed except wheat and alfalfa

pasture and the waste grain they gathered from the field except a

little corn that was thrown to them each day in the late winter and

early spring. In April they w^ere put on ground corn for thirty days.

During this time each ate an average of one-fourth bushel daily. At

the end of thirty days they averaged 225 pounds. This makes an

average gain of 3^ pounds per day, or a little more than 13 pounds

of gain for each bushel of corn fed. The market price of corn was

50 cents a bushel. The hogs sold at $5.50 per hundred, thus bringing

73^ cents a bushel for the corn fed.

This farmer raises two litters of pigs a year, farrowed in March

and September, turning off fall pigs in the spring and spring pigs in

the fall, selling at G to 8 months old. From March 15 to November

1, 1906, he turned off $720.50 worth of hogs and had 22 head in the

fattening pens, all of his owm raising and all grown and fattened

on the products of his own farm.
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Another farm in the same locality will serve as an illustration of

what may be clone with fall pigs in this section. Eighty head ran on

the alfalfa and wheat fields of the farm during fall and winter.

They gathered roughage and waste grain in the fields and were fed

no grain until 6 months old. At this age the}' averaged 135 pounds.

They were then fed some corn on alfalfa pasture, the amount grad-

ually increasing till the pigs were on full feed. Corn was fed for

two months, during which time the pigs made an average gain of 14

pounds for every bushel of corn fed. They were sold at 8 months

old, weighing 235 pounds each. The price of the corn was 45 cents a

bushel. This makes the cost of the corn fed $257.14, or $3.21 for each

hog. At the average price of hogs in this locality, 5| cents, the

herd averaged $12.92^ per head. Deducting the price of corn fed

leaves, as the value of the fall and winter pasture for each hog, $9.71.

Another farmer ran a bunch of September pigs on alfalfa and

wheat pastures until the following May, when they weighed 125

pounds. They received in addition one ear of corn each twice a day.

At this time the corn was increased gradually until each hog was

getting 10 ears twice a day, which this farmer claims is the maxi-

mum feed for young hogs. They were fed thus for six weeks, mak-

ing in this time a gain of about 100 pounds a head and consuming

10 bushels of corn each at a cost of $3.50 a head, or 3^ cents a pound

for each pound of gain on corn. Allowing 4 bushels more as the

quantity probably fed up to the fattening period at two ears a day,

makes the cost for corn for each hog $4.90. To this adding $1.10 a

head for pasture and slop (the cost of the slop fed is not known)

brings the cost of each hog to $6.50 a head, or 2| cents a pound.

This allowed a good margin of profit at the ruling j)rice of pork.

To show the importance of alfalfa hay in a system of feeding, the

practice of the farmers around North Platte, Xebr., and elsewhere

may be mentioned. The alfalfa hay is ground up fine or else fed

whole with corn in the proj^ortion of about 5 pounds of alfalfa to 1

pound of corn. This is fed to the brood sows during the winter, and

they come through in excellent condition on very cheap feed. In many
sections alfalfa hay is worth about $5 a ton on the farm. One ton

of alfalfa and about 8 bushels of corn will keep three brood sows one

hundred and thirty days, or nearh' the whole winter. The hogs so

kept farrow pigs that are remarkable for their vigor and size.

In these times of scarcitj' of labor and its high price many farmers

are trying to reduce the labor on the farm. Some of the hog raisers

have adopted the plan of harvesting the corn crop by turning the

hogs into the cornfield and letting them gather it, or " hogging it

down." as it is called.
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OiR" man in Ohio tnrned 122 spring pijjs and oUhv lu)«;s into a lU-

aciv cornfield in September. Tlie total wei<rlit of the hoffs was 15,01)3

pounds. The sprini: l)iirs averaired 82 pounds and the older h()«;s IHCt

pounds. There was about the same number of each kind. 'J'he corn
would yield about 00 bushels an acre, and in it there were a good
many pumpkins. The hogs had access also to a ."i-acre clover field

from which the seed had been removed. Water was hauled to them
and they had tlu' shade of the woods near by. Iji twenty-eight days
the hogs had gained 0,522 pounds. At this time 57 head were sold,

averaging 245 pounds, bringing $5,15 per hundred. The remainder
were not sold, but the farmer was ortered $5 per hundred for them.
Coiniting the entire gain of 0,522 pounds at $5 would make $:V27.(>0,

or $31.20 per acre for the field. This paid 52 cents a bushel for the

corn which on the market Avas worth 40 cents. The whole herd of

hogs nuide an average daily gain of 1.92 pounds.

Another man in southern Kansas makes a ])ractice of "hogging
down " corn. He uses a portable fence and fences of!' 5 to 10 acres

at a time, taking in more as needed. lie turns the hogs in the corn

in August. On 12 acres of corn one year he fattened 50 head of
hogs, using about 000 bushels of corn. Of the bunch 42 head were
sold, averaging 240 pounds, netting $000. Allowing 100 pounds
gain for each hog on the corn thus fed, the corn brought 4U cents

a bushel, without the exi)ense of gathering.

Another man in Oklahoma has been " hogging down " corn for a

number of years. About 500 head of hogs are turned off this farm
every year. By gathering and weighing corn beside that Avhich was
gathered by hogs, it was found that a bushel of corn " hogged down"
will make as much pork as the same quantity husked and fed, while
the expense of harvesting is saved; besides saving the labor of feed-

ing the corn to the hogs the field is also cleaned up better than a

husked field.

An Iowa farmer began hogging down corn several years ago, using

20 acres the first year. He watched carefully the feeding of the

hogs on this field and concluded that no more corn Avas wasted than
would have been left in the field by the average husker. Since' that

time he has hogged down all his corn, thus saving the expense of
husking. This man says the cost of husking for one year will fence
the field hog-tight if there is already a wire fence for cattle. Husk-
ing 40 acres of corn yielding 40 bushels per acre, at 4 cents per
bushel—it has cost nearer 5 cents the last season (1907), figuring

board, etc.—amounts to $04. If the 40 acres are a square field this

allows 20 cents a rod for the fence the first year. With a cattle

fence already provided this will buy the wire to make it a good
hog-tight fence. Besides this there are two other great objects to
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be attained by this method of harvesting corn: (1) The improve-

ment of the land and (2) the health of the hogs. The farmer

referred to says that in his first year's experience he snapped 20 acres

of corn beside the field hogged down. The next spring both were

sown to small grain under the same conditions and with the same

preparation. The wheat on the land where corn was hogged down
made 5 and the oats 7 bushels more to the acre than did the other.

The difference is just as noticeable in a succeeding corn crop. The
husks, cobs, stalks, and leaves all remain on the land, and these,

with the manure from the hogs, enrich the soil and add organic

matter to it.

The health of the hog is another im.portant item. Hogs that have

plenty of range and exercise are not nearly as susceptible to disease

as those confined in a small pen. A hog that goes out after his feed

will, be well grown and thrifty, accustomed to the elements and not

liable to be injured by a sudden change of weather. It is difficult

to put a good finish on hogs while running in a large pasture. If

they are allowed to run on good pasture until three weeks or a month

before sending to market, and are then shut up and given all the

corn they want, with plenty of pure water, they will make very rapid

gains.

This man allows his pigs to run in the corn as soon as the land is

plowed the last time, but does not let the older hogs into the field

until the corn is in good condition to feed in the fall. He says he

has also had good results from letting cattle into the corn first and

following these with hogs. He thinks this is the most practical

solution of the labor problem w^hen help is so high-priced and scarce.

As stated in the beginning, it is the aim in this bulletin to deal

with some of the practical problems that are confronting the farmers

of this country. Facts that have come under the writer's observation

in the past year (1907) have been stated as concisely as possible and

applied to the territory visited and to similar latitudes. It is impos-

sible, as already stated, to prescribe for the wants of each individual

farmer in the limits of a bulletin such as this. The facts are given in

a general way, and it remains for each hog raiser to pick and choose

for himself as his judgment dictates.
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THE CULTURE AND USES OF BROMF.-GKASS.

INTRODUCTION.

It is the purpose of this biilletin to describe some of the more gen-

eral methods used in the growiuu: and utilization of l)rome-e:rass in

the sections Avhere it is now of most importance, and not to discuss

in complete detail its cuUure throughout the entire United States.

AVhile the methods described are those employed in North Dakota,
South Dakota, and the Canadian Northwest, they are jilso applicable

in general to all other sections where this grass can be grown. The
treatment given the subject is sligh.tly inconsistent, since the methods
actually practiced l)y the farmers and the suggestions and conclu-

sions drawn bv the writer from his investigations are combined in

such a Avay as not to make them entirely distinct. It is hoped, how-
ever, that the matter will in this form be of more assistance to those

contemplating the growing of the grass than were another plan of

arrangement followed.

Brome-grass {Bromus inermis Leyss.), sometimes called smooth
brome or Hungarian l)rome, is a vigorous perennial grass, possessing

aggressive underground rootstocks by Avhich it propagates readily.

In general, it grows from 15 to 30 inches high, but under exception-

ally favorablv conditions it attains a height of 4 feet or more. The
seed is borne in an open panicle closely resembling that of the Avell-

known chess, or cheat, and is produced abundantly. (See PI. I,

fig. 1.) Although the grass is inclined to mat at the base, the entire

stem is also quite leafy. (See PI. I, fig. 2.)

Brome-grass was introduced from Europe about 1880 and has at-

tained considerable importance in North Dakota, South Dakota, and
the Pacific Northwest. It is grown in this country to some extent,

throughout the general region from Kansas north to the Canadian
boundary and Avest to the Pacific coast, but its importance in the

timothy and clover region is at present very limited. The grass is

capable of withstanding severe cold and extended periods of drought,
but it is seriousl}^ afl'ected by heat, and consequently can not be grown
successfully south of the southern boundary of Kansas except at high
altitudes or under otherwise favorable conditions. It does well on
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4 THE CULTURE AND USES OF BROME-GRASS.

a variety of soils, but gives best results on soil that is well supplied

with humus. It can, however, be grown very successfully on sandy

or ffravellv land.

In the Dakotas and the closely adjacent sections brome-grass is

of more importance than in any other portion of this country. It

has been grown in this region for twelve or fifteen years, but is

as 3^et not so widely distributed as would be expected. Improved

methods of growing alfalfa, making that crop more certain, are in a

measure responsible for the comparatively limited use of brome-

grass. This is true more especiall}^ in South Dakota than in Xorth

Dakota. In sections where alfalfa can be grown brome-grass can

not compete with it as a hay crop. In the more humid portion of the

above-named States and on the better classes of soil it has the reputa-

tion of being difficult to eradicate, and, whether this is Avarranted or

not, this belief has a decided tendency to make the grass nnpojiular

in such sections. For the above reasons and because there is still a

considerable quantity of native hay produced, and consequently not

such a pressing demand for cultivated grasses, brome-grass has not

attained more importance than is the case at present.

METHODS OF CULTURE.

PREPARATION OF THE SEED BED.

For the preparation of the seed bed it is the common practice to

plow the ground as early as possible in the spring, which in most sec-

tions is in March or very early in April. It is then put.into condition

for seeding by a thorough harrowing, or by disking, harroAving, and

rolling. A careful preparatory treatment is considered essential in

the securing of a good stand of grass. Some successful growers favor

fall plowing, since this puts the land in better condition for seeding

in the spring. Brome-grass follows all crops with practically the

same results. It does well after corn, as well-cultivated corn ground

is usually quite free from weeds. "\^^ieat and oats, however, are most

commonly the preceding crops.

SEEDING.

The seed is usually sown during the first part of April or as soon as

the weather is favorable, which may be even as early as the latter part

of March. One bushel (14 pounds) to the acre is considered hy most

growers to be a sufficient quantity of seed to produce a satisfactory

stand, and good results are often obtained with 10 to 12 pounds. At

the Manitoba experimental farm 10 pounds of good seed is recom-

mended, and 10 to 12 pounds at the Saskatchewan experimental farm.
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SEEDING. 5

It" (.losiiocl lor pasture alone, it is considered well to sow as much as

20 to 2.") pounds to the acre, since this quantity ^ives a stand that will

make mxxl irraziu"; sooner after so\vin<r than a WiAit seedina-. Heavy
seedin<i- is advised for sections where the grass is being introduced or

is not conniionly grown. The decrease in recent years in the quantity

(tf seed sown to the acre is due to the fact that home-grown seed is

used and better methods are employed in cleaning and sowing it.

The amount of rainfall in any section usually determines whether

the seeil is sown Avith or without a nurse crop. In general, in the

eastern half of the Dakotas a nurse croj) is used, while in the western

part, where the rainfall is less, the grass is sown -alone. A\'heat, oats,

barley, and spelt are used as nurse crops and are usually sown at the

same rate as when sown alone. The grass seed is sometimes mixed

with the grain, but it is a more common practice to drill in the grain,

sow the grass broadcast afterwards, and cover In burrowing across

the drills. In sowing brome-grass seed with grain it is often dilHcult

to prevent it from being covered too deeply, which usually resu.lts in

an uneven stand. Difficulty is also often experienced in getting a

mixture of grain and grass seed to feed evenly through the drill.

Even in the more humid sections of- the Dakotas there is some dif-

ference of opinion as to the advisability of using a nurse crop. The
best argument in favor of this practice is that returns are obtained

from land which otherwise would be practically idle for one year, as

the grass yields nothing the first season, even though sown alone.

Seeding alone, however, usually gives a better stand, except, perhaps,

on weedy land, in which case a nurse crop is quite effective in keeping

down the weeds.

In the less humid sections, where brome-grass is most commonly
sown alone, the preparation of the seed bed is essentially the same as

in cases where a nurse crop is used. ^Mien the seed is sown with a

drill, it is a good practice to harrow afterwards, as this treatment

leaves the ground in a better condition to conserve moisture. The
only objection to this method is that it is likeh' to cover the seed too

deeply.

'\Miere fall wheat is grown, brome-grass is sometimes sown with it.

By the time the wheat is cut the next summer the grass has made a

good growth, and a heavy crop of hay is secured the year following

this. Throughout the entire brome-grass region there is some fall

seeding done, the time of s.eeding varying from July to October.

Whether soAvn in the spring or fall, with or Avithout a nurse crop,

brome-grass generally does not make a very vigorous growth and
yields practically no forage or seed the first season. When sown
alone it is found necessary to mow the grass once during the summer
to keep down the weeds. In this case the cutting should be allowed
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6 THE CULTURE AND USES OF BROME-GRASS.

to remain on the ground. Aside from this, the field receives no at-

tention and in most cases it is not pastured in the fall. AVhen grazed

during the autumn of the first year care should be taken to avoid

overpasturing.

RENEWAL OF 3IEADOWS.

Under ordinar}^ conditions a meadoAv of brome-grass will remain

productive for three or four years, depending largely on the kind of

soil and the nature of the treatment which it receives. Althouo;h it

has been grown for a number of years in this country, there has been

ver}' little done in an experimental Avay by farmers to determine the

best methods of renewing old meadows. In the Canadian Northwest

more attention has been given to this subject, and farmers thej.'e have

obtained very good results by their methods.

The history of a field of brome-grass is in general as follows:

During the season in which it is seeded very little is obtained from

it, except, perhaps, a small amount of pasturage; the next year a

very fair crop of hay is secured; the third 3^ear, a maximum crop;

the fourth year, the 3'ield is considerabl}' reduced ; and following

this it decreases rapidly, owing to the meadow becoming what is

commonly called " sod-bound." As before stated, the decrease in

3'ield after the third year depends to a large extent on the kind of soil,

since on heavy, rich soils the grass usually remains productive for a

longer period. The character of the season also is thought to have

an effect on the life of the meadow, and some farmers are of the

opinion that if conditions are exceptionally favorable for a large croj^

the second j^ear the grass has a tendency to diminish in yield earlier

than if an ordinary crop was produced at that time.

The method of renewal orivinc: best results in the Canadian

Northwest and also practiced to some extent in the Dakotas is that of

shallow breaking, the time of year depending largely on the amount

of rainfall. The experimental farm at Brandon. Manitoba, recom-

mends that the meadow be plowed about 2 inches deep in June or

early Jul}', after a crop of hay has been removed, the sod being

then rolled and worked down thoroughly. As a result of this treat-

ment a good crop of hay is secured the following season. Farther

west, in Saskatchewan and in the drier portions of the Dakotas,

breaking the meadow in the spring, about May, gives best results.

This method is recommended by the experimental farm at Indian

Head, Saskatchewan. Satisfactorj?^ results have been obtained in the

more humid sections from shallow-breaking the sod in the spring

and putting it in condition for a light seeding of grain, oats being

frequently used. If thought necessary, 6 to 8 pounds of brome-

grass seed is added. In this way a crop of grain is secured the same

year, and a good crop of grass the next, so that the ground is not
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MIXTURES OF BROME-GRASS WITH OTHER GRASSES. i

allowed to lie idle. Itctuins arc of courx' oUlainod fiom [\iv land

if the breaking is done in June or Jidy after ('Mttin«j: a crop of hay.

In the drier portions sprino; plowing is necessary, hut since grain can

not he sown on the sod no returns are obtained until the following

year. Good results are sometimes secured from breaking the sod in

the fall and sowing oats or >ome other small grain in the spring.

AVhen this is done the grass comes on for a full crop the next year.

This ijiethod, however, is not connnonly practiced.

Disking appears to give better results in the humid than in the

drier sections, but in general it can hardly be said to give entire

satisfaction. Better results are obtained on sandy or loose soil than

on a heavy soil where a tough sod is fm-med. Fanners wlu) have

done vi'ry little toward improving their meadows are commonly of

the opinion that disking is an effective means of renewing them, but

actiuil experiments indicate that the value t)f this treatment is con-

siderably overrated. Tlan-owing with a drag harrow in July after

the hay is cut has proved beneiicial in some instances.

The i)ractice of applying barnyard manure to unjiroductive

meadows has not been followed to any great extent, and under i)resent.

conditions it is hardly practicable. The results obtained from such

treatment have not been very definite, and in some cases they have

been quite contradictory. That a liberal application of barnyard

manure, even when no other treatment is given, will materially in-

crease the yield of hay from a so-called " sod-bound " meadow has

been proved by reliable and successful farmer^. Best results have

been obtained by applying an even top-dressing early in the spring

before the grass begins to grow. Sheep manure ha< lioeii found to be

very beneficial.

Hardly sufficient evidence has been obtained to Avariant definite

statements regarding the value of various fertilizers. Prof. J. H.

Shepperd, of the South Dakota Agricultural Experiment Station, in

the season of 1905 obtained some results that were very favorable to

the use of nitrate of soda. At the Highmore station. South Dakota,

experiments conducted with the same fertilizers in 190G gave rather

indifferent results. The data available on the subject of renewing

meadows bv either barnyard manure or commercial fertilizers are so

incomplete and the practice of renewal in this way is so unusual

that it is not considered advisable to discuss the subject further at

this time.

MIXTURES OF BROME-GRASS WITH OTHER GRASSES.

Some attention is being given to mixtures of brome-grass with

other grasses, and very good results are being obtained. The practice

m—

V



8 THE CULTURE AND USES OF BROME-GEASS.

SO far is very limited, and the proportions of the different grasses to

use and the methods of handlins: have not been well worked out.

At present timothy seems to be the most common grass used in

mixtures; alfalfa, red clover, slender wheat-grass, meadow fescue,

and orchard grass are also used. Grasses and cloA^ers are mixed with

Bromus inermis to improve the quality and yield of forage and, for

what is probably of more importance, to prolong the period of pro-

ductiveness by keeping the brome-grass from becoming sod-bound.

Results of experiments to determine this period have so far been

rather indefinite. It is probable that the sod-bound condition can be

dela^^ed for a short while, but not for any great length of time.

Alfalfa and clover are of value also, since they tend to maintain the pro-

ductivity of the soil, and where these plants are mixed with brome-

grass they can be pastured Avith little danger to stock from bloating.

Timothy has been grown with brome-grass at the Manitoba experi-

ment farm with very good results, but it is the opinion there that it does

not materially increase the life of a meadow and that the brome-grass

eventually crowds it out. This mixture is quite commonly grown

throughout ^^lanitoba. Mixtures have been tried on the experiment

farm at Indian Head, Saskatchewan, and one composed of 7 pounds

of Bromvs inermis and 7 pounds of slender wheat-grass {Agropyron

tenerum) has given good results. A meadow of this mixture after

having been down for six years without renewing still remained pro-

ductive, yielding two tons of hay to the acre. In the Dakotas experi-

ments are being conducted Avith alfalfa and brome-grass, and there

is a probability of the combination coming into general use where

alfalfa can be successfidly grown. Mixtures with orchard grass and

]neadoAv fescue have given indications of being worthy of attention.

In all permanent mixtures the quantity of brome-grass seed u<ed

should be smaller than the sum of the other constituents, as brome-

grass has a tendency to crowd out the other grasses.

USES AND VALUE.

PASTURE.

Although grown as a general-purpose grass, Bromus inermis is

much better adapted for use as pasture than for hay, on account of

its tendency to form a turf. It furnishes a large qaantity of pala-

table pasturage, and is especially valuable because it can be grazed

early in the spring and late in the fall, and unless the season is unfavor-

able it fm-nishes a considerable amount of feed during the summer.

Where it is now being grown there are no grasses that can equal it

for pasture on sandy land, as it not only produces Avell on such soil,

but forms a sod that withstands trampling and is not easily pulled up
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by stock. This is an important foaiure, especially where sheep are

grazed. Even after the grass has become sod-boiuul and produces

only light yields of hay it can still be pastured j)rofitably for two or

three years. While it is impossible at the present time to secure

definite data in regard to the carrying capacity of Bromine inermis

pastures, it can be conservativel}' stated that both In laxorablc ami

unfavorable seasons they furnish more grazing in tlic western part

of the Dakotas than the native grasses and moj-e in the eastern part

than Kentucky bluegrass.

HAY.

Brome-grass is not an ideal hay grass, although for two or three

vears after sowing it ijives a satisfactorv vield of a verv good (lualilv

of hav. On rich land the vield is better than the averaire for stand-

ard grasses, and the quality is good. (See 1*1. TI. fig. 1.) It is

generally agreed tliat the best stage at which to cut brome-grass for

hay is just after it has passed full bloom and is in the condition

known as the "purple." The practice is, however, quite elastic in

this respect, as the grass makes hay of good quality when cut either

before or after this stage. No definite feeding experiments have as

vet been conducted to determine the value of brome-grass hav in

comparison Avith other standard hays or foddei". but general experi-

ence indicates that it is almost, if not quite, equal to timothy for

cattle (especially dairy cows), for horses not at work, and for sheep.

"Mlien properly cured it is very palatable and is relished b}' all

classes of stock, but on account of its laxative properties it can not

be recommended as a feed for livery horses or horses at hard work.

Different writers in discussing brome-grass disagree in reo-ard to

its nutritive value as compared with a standard grass such as timothy.

Chemical analyses disagree also, and it is difficult to compare these

grasses, since the samples have been taken at diiferent stages of

maturity and also under otherwise dilTerent conditions. The average

of analyses given in Bulletin 5G of the Iowa Agricultural Experi-

ment Station shows water-free samples of Bronius inermis to con-

tain 3.48 per cent of fat and 14.14 per cent of protein, and samples

of timothy under the same conditions to contain 4.83 per cent of fat

and 12.27 per cent of protein. These anah^ses indicate that the

grasses are near enough alike to be of equal feeding value. The
verdict of the feeder, however, is in most cases to be taken in prefer-

ence to that of the chemist, and it is doubtful whether brome-grass
will ever be considered quite equal to timothj'^ as feed for stock.

Brome-grass is usually ready to cut for hay from the last of June
until the 20th of July, depending on the locality. AAlien conditions

are favorable, it is possible to secure two cuttings, the first about
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the last of June or early in July, and the second in September. The

securing of two crops depends almost entirely on the amount of

moisture and very little on the latitude, since in eastern Manitoba two

are frequently obtained. Except under irrigation, only one cutting can

usually be secured in the western part of the Dakotas or at the same

longitude in Canada. The first cutting yields more and is of much the

better quality. The second cutting, although nearly as tall as the

first when cut, consists mostly of leaves and makes very light hay.

The hay does not cure as easily as timothy and darkens rapidly if

allowed to get wet. Although this makes it unsalable, its feeding

value is not seriously impaired. Even when properly cured, how-

ever, the hay is of darker color than timothy.

Stacking is done with the ordinary hay-making machinery, and

when put up with reasonable care the stacks shed water well and will

keep for two years in excellent condition, with but a small quantity of

damaged hay on the outside. (See PL II, fig. 2.)

As previously stated, in the third season of growth the max:imum

yield is usually secured. After two crops are obtained the yield

rapidly diminishes. The average yield for the time the meadoAv is

profitable, Avhich is three or four years, may be conservativelj esti-

mated at IJ tons per acre. This is the estimated average yield for

the entire region. On good soil and under favorable conditions yields

as high as 3 to 4 tons are not uncommon, especially when two cut-

tings a vear can be secured.

Brome-grass hay is very little knoAvn on the city market and the

demand for it is entirely local. It commands a good price in sec-

tions where it is groAvn, and ordinarily sells for $2 to $3 a ton more

than native wild hay and for about the same price as timothy.

SEED.

There is a considerable quantity of brome-grass seed produced

throughout the entire region under discussion, although it is grown

to the largest extent in the eastern part of the Dakotas, in Man'toba,

and in eastern Saskatchewan. The groAvihg of seed in large quanti-

ties seems to have been more of an industry a few years ago than it is

at the present time. It should not be inferi-ed from tliis that the

total quantity produced is not as great as heretofore, but thai farm-

ers are growing it less for wholesale market and more for local use,

making its production more generally distributed. Whether there is

actuaUy less produced it is difficult to state; there is certainly less

imported than formerly. There are many farmers who have in the

past grown 100 acres, and even much more, for seed who at the pres-

ent time are raising little more than enough for their own use.
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Fig. 1
.—a Field of Brome-Grass in North Dakota.

Fig. 2.—Stacking Brome-Grass in North Dakota.
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The seed is mature and ivadv to cut from Julv 10 to Aujrust 1, and
the sta<ro of maturity is oonnnoidy termed the " brown " to distin-

guish it from tlie "' i)urple," or the stage when the grass is cut for hay.

Harvesting the seed is a com]inratively easy matt(>r and differs very

littk^ from tlie harvesting of ordinary cereals. Tlie l)inder and the

header are both useit, but the former is the most generally emjdoyed.

,When the l)inder is used the grass is usually cut as high as possible

and the bundles luit in lon<r shocks to facilitate curino-. Thev are

allowed to remain in shocks iinlil thrashed. When the grass can be

cut sufficiently high a crop of hay is obtained from the stu])blc as soon

as possible after the seed is removed. This hay is of very fair quality,

as it contains a large fjuantity of green leaves.

"While the liinder is most commonlv used in harvestincr. headinsr

appears to be the best method. AVhen it is used, almost all of the

grass is left for hay, Avhich makes quite an additional yield from the

meadow. After heading, the seed is put up in well-built shocks for

curing, and is usually left there from ten days to two weeks or even

longer. If conditions are exceptionally favorable, it is possible to

thrash directly from the header box. This is not frequently done,

since the thrashing machines are not usually ready at that time of

the year. The stubble is cut for hay as soon as possible after head-

ing, and yields on an average about a ton to the acre.

Occasionally the grass is cut with a mowing machine and j^ut in

ordinary stacks for thrashing. This method is not considered

desirable on account of the Avasto and difficultv in handling.

THRASHING.

Brome-grass is thrashed with the ordinary machine having special

riddles and with the wind shut off from the fan to prevent the seed

from blowing over. Difficultv is often met with in oettina" the

cleaned seed to elevate properlv in the machine, and in many cases

the elevator is removed and the seed delivered from the si:)Out at the

bottom of the separator. The seed is likely to contain a great

amount of chaff and broken pieces of straw after thrashing. This
trash is sometimes quite difficult to separate from the seed, and it is

necessary to run it through a fanning mill. By withdrawing the

bundles from the cylinder after the heads have been thrashed, the

seed is kept comparatively free from straw and chaff. This method
involves much work and is hardly practicable where a large quantity

is to be thrashed.
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12 THE CULTUKE AND USES OF BROME-GEASS.

YIELD OF SEED.

The yield of seed is so variable, depending on the climate, soil, lay

of the meadow, and other factors, that it is difficult to estimate the

average quantity produced to the acre. From 250 to 350 pounds is,

however, a conservative estimate. Records of the Saskatchewan

experimental farm show the yield of brome-grass seed there to range

from 250 to GOO pounds. Experiments conducted at the Manitoba ex-

perimental farm indicate that the harvesting of a mature crop of seed

materially lessens the yield of either hay or seed the following year.

On account of the close sod formed by the grass after the first year

there are very fcAv weeds present in the fields, and consequently the

seed when harvested is practically free from impurities and in very few

cases are there seeds of any other grasses in it. There is occasionally

a very small amount of seed of the grain nsed as a nurse crop and a

trace of cheat {Bromus secaUnus) and slender wheat-grass {Agro-

pyron teveruyn). The seeds of Bromus inermis are very similar to

those of the above species, the seeds of chess, especially, often being-

mistaken for brome-grass seeds. (See PI. III.)

STRAAV.

'\Mien cut with a binder, the straw after thrashing is generally

stacked and used for feed. The quality varies largely with the

height at which the grass is cut, the length of time it stands in the

shock, and the care with which it is stacked after thrashing. If all

these conditions are favorable, brome-grass straw is about equal to

oat straw. At any rate, it makes very fair feed for wintering cattle,

horses, and sheep.

USE IN ROTATION.

One of the objections Avhich farmers have to brome-gras^ is that

it is comparatively short lived and will not remain productive for

hay in a meadow more than three or four years. This objection is

not serious from the standpoint of crop rotation, but. on the other

hand, is slightly advantageous, since there is a general tendency to

grow one crop on a field for too long a period. Bromus inermis,

however, is not looked upon by farmers as a valuable constituent in

a crop rotation. This is due to the fact that it is considered difficult

to eradicate, and when ordinary methods are employed it takes about

two years to get it out of the field. Farmers desire something that

can be disposed of easily in one .year or with one plowing, and con-

sequently are favoring slender wheat-grass {Ar/ropyron tenennn),

which is now coming into popularity on this account.
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Seeds of Brome-Grass iBromus inermisj.
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MISCELLANEOUS USES. lo

PREPABATION OF BROME GRASS MEADOWS FOR OTHER CROPS.

The biTakin<>- up of a broine-<2:rass meado\Y aiul tho prcparat'u)ii for

otluT cToi)s is a very iiiiportanl matter. It has been found at the

Manitoba experimental farm that plo\vin<>- the sod after a erop of hay

has been cut and the aftermath has made a urowth of ;' or 4 inches

irives A'erv satisfactory resuUs. Tlie ph)\vin<j;' niav be done the hilter

part of June or the first of July and the sod baek-set either in the

fall or early in the spring- and put in eonilition for wheat or other

grains by diskini>' and harrowing. If the afternn»th is allowi'd to

irrow to the e.xtent al)ove indicated, it assists very materially in rotting

the sod and also supplies additional humus, "When the breaking is

done immediately after a crop of hay or seed is harvested, the sod does

not rot well, especially if the season is dry. and conse(|uently the

ground is in i)0()r condition for a crop the following spring.

A method which has been found to be i)raclicable, at least in the

eastern jjorticm of the Dakotas, is to break early in the spring after

the grass gets a good start, then disk and roll thoroughly, and in June

sow to flax at the rate of about half a bushel to the acre. In this case,

unless the flax nudces a good stand there will b;' some danger of the

brome-gra.ss making a suflicient growth to l)ecome troublesome.

Where flax is a successful ci-op. it can follow brome-grass to good ad-

vantage. No matter what method is practiced, the grass is likely to

give trouble the first season on account of its persistence, but if prop-

erly handled will not be a serious menace. It is necessary in the drier

sections to break the sod when the moisture conditions are favorable,

whether in fall or spring, as it is ver}' difficult to break and does not

rot readily. On account of the latter fact the sod requires consider-

able working in the sections of low rainfall.

MISCELLANEOUS USES.

The ago-ressive nature of brome-grass fits it for certain uses and

situations for which the common standard grasses are not adapted.

It is very valuable for putting heavy new land in condition for other

crops. The rich heavy soil of river bottoms. Avhich are frequently

covered with a dense growth of weeds and brush, mnj be put in good

condition by seeding heavil}^ after clearing and plowing. At the end

of two years the grass comes on to the exclusion of the weeds and

makes an excellent hay meadow.

There are certain classes of soil that after having been plowed for

five or six A'ears become very loose and blow- badly and are in poor

mechanical condition for ordinary crops. "When Bramus hiermis is

PTOwn on such land for a few years it adds a sufficient amount of
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14 THE CULTURE AXD USES OF BEOME-GRASS.

humus to the soil to return it to good condition. The grass is also

very valuable for preventing sandy land from blowing.

Brome-grass is an excellent crop for combating such weeds as fox-

tail, or squirrel-tail {R-ordeinn 'juhatum) . and on moist land, where

the latter flourishes, the former excludes it very effectually.

THE AGRICULTURAL EXTENSION OF BROME-GRASS.

Little has been done in the matter of extending the growing of

Bromus inermis farther east at the same latitude as its present region.

Experiments that have been conducted with it in various sections east

of Minnesota and north of Kansas indicate that it is worthy of exten-

sion. It will doubtless prove valuable on sandy soil in "Wisconsin,

New York, and Xew England, but will probably be of use mostly as

a pasture grass and in mixtures with other grasses. In parts of Ohio,

"West Virjrinia, Pennsvlvania, Marvland, and Virsfinia where tested

it has shown considerable promise. South of these States it is of

questionable value.

Brome-grass should l^e given a thorough test as a sand-binding

e^rass alons: the Lakes and near the seacoast, as its extensive root

system and its ability to thrive on sandy land make it well adapted

to such situations. Some very striking results have been obtained

with it on sandy soil on the upper pe.iinsula of Michigan. Lender

similar conditions in "Wisconsin its value, especially as a pasture

grass, has been quite thoroughly demonstrated. In these States it is

said to be at least ten days earlier for pasture in the spring than the

ordinary standard grasses.

"\"\liile the thorough testing of brome-grass by farmers in the States

mentioned is strongly urged, its use on a large scale is not considered

advisable until its value as compared with the standard grasses com-

monly grown in these States has been more definitely demonstrated.

SUMMARY.

Brome-grass {Bromus inermis) is at i^resent of most importance

in the Dakotas and sections adjoining these States, but is grown to

some extent througliout the general region from Kansas north to the

Canadian boundary and west to the Pacific coast. Its importance

in the timothv region is as vet verv limited.

It is the common practice to sow the seed in the spring about the

1st of April, or as soon as the weather is favorable. One bushel of

14 pounds is considered a sufficient quantity to produce a satisfactory"

stand, and good results are obtained with 10 to 12 pounds. Heavier

seeding is recommended in sections where the grass is being tested or

where it is intended for pasture alone.
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Uiulor ordinarv coiulitioiis a l)r(HiH'-<irass inoadoAv remains produc-

tive from three to four years, after which it becomes what is com-

monly called " sod-bound.*' The meadow can be successfully renewed

by breaking th(? sod lijjhtl}^, the time of breaking depending largely

on the annual rainfall.

^fixtures of brome-grass with other grasses and clovers have

proved very satisfactory as far as they have been tried. Timothy,

.slender wheat-grass, orchard grass, meadow fescue, alfalfa, and red

clover are used in these mixtures.

Brome-grass is a valuable general-purpose grass, but is much better

adapted for use as pasture than for hay, as it furnishes a large amount
of grazing, especially in the spring and late in the autumn. The yield

of hay which it produces is good antl the quality very satisfactory.

The seed habit of brome-grass is good, which makes it comi)ara-

tivelv easv to harvest and thrash. Average vields of about 300

pounds to the acre are obtained.

In crop rotation brome-grass lias not as yet become well established,

and by some it is looked upon rather unfavorablv on account of beinjr

somewhat difficult to get out of the land, (lood crops, however, are

raised after it, and it adds a considerable amount of humus to the soil.

It is often difficult to prepare brome-grass sod for succeeding crops,

as it does not rot readily, and for this reason it is necessary to backset

after breaking. The time of breaking depends on the rainfall.
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TUL LARKSl'URS AS POISONOUS PLAXTS."

By Albert C. Crawford, Phftrmncologlsl, roixoa&iu<-PluiU Invesligntions.

INTRODUCTION.

Tliroughout the United States many species of larkspur (Doli)hin-

luni) occur. Some of these form an important feature of the western

hindscape; '' others, such as Delphinium ajacis, on account of their

beauty have been cultivated in <;ardens, from whence they. have

escaped and become a jiest to the farmer.'"

The <j;enus Delphinium is in a very confused condition botanically

and needs revision.'' However, the l)otanical characteristics of iUv

irenus are clearlv marked anil constitute sufficient reason for consider-

ing any plant bearing them as deserving of suspicion. Dciphinitrni

troUiifoVnnn, (iray, represented in the accompanying illustration

(Plate I), shows these characteristics. In Canada ' and in our West-

ern States, especially in Colorado and Montana, various species of

I)eli)hiniuni have been accused of stock poisoning, although feeding

experiments with these plants have varied in their results, and opinion

in the West has been by no means uniform as to their poisonous prop-

erties. According to Wilcox,^ in ]Montana GOO sheep were poisoned by

Delphiniwm menziesii on one ranch, of which 250 died. In India the

1 Of the many kinds of plants of the western ranges poisonous to stork, vari-

ous species of larkspur are among the most destructive, especially in the moun-

tainous regions of Colorado, Wyoming, and Montana.

About two years ago a study of the poisonous properties of one of the most

common species was undertaken cooperatively by the Colorado Agricultural

Experiment Station and the Office of Poisonous-Plant Investigations, the field

collections .ind field tests being carried on by Dr. George H. Glover, veterinarian

of the station, and the technical laboratory studies l>y Dr. A. C. Crawford.

Pharmacologist, mider the direction of Dr. R. H. True, Physiologist in Charge

of the Poisonous-Plant Investigations of the Bureau of Plant Industry. The

principal results of Doctor Crawford's work are here summarized.

It is shown that this larkspur is most virulent in its early stages and becomes

much less active toward flowering time. The importance of the functions of

elimination in bringing about recovery is also clearly indicated, and the signifi-

cance of this fact in harmonizing the varying results of different investigations

is pointed out.—B. T. Galloway, Chief of Bureau.

^ Meehau, T. Delphinium Bicolor. Meehan's Monthly, vol. 12, p. 1. 1902.

c Rept. Comr. Agr. for 1865, p. 510.

^ Huth, E. Monographic d. Gattung Delphinium. Bot. Jahrb., vol. 20, p. 322.

1895.

'^ Noxious Weeds and How to Destroy Them. Government of Northwest Ter-

ritory, Dept. Agr. Bui. 2, p. 27. 1900.

f Chesnut, V. K. Preliminary Catalogue of Plants Poisonous to Stock. Ann.

Rept. Bur. Animal Ind., 1S!>8, p. 400.
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dew from B. hrunoniamtm is said to poison stock, and D. vestitum is

claimed to be poisonous to goats." Similar reports come fromFrance.''

Chesnut and Wjlcox, in particular, have brought this subject to

public attention, Wilcox's field notes and post-mortem records being

especially suggestive,"

The main symptoms seen in the poisoning of sheep by Delphinium

memiesii were a stiffness of the limbs, with awkward gait; associated

with this were involuntary muscular twitchings and loss of muscular

coordination. Convulsions with marked rapidity in the pulse rate

occurred. The respiration became shallow, but finally rapid. Wilcox

fed the chloroform and benzol extracts of the dried plant to sheep,

causing typical symptoms. He also called attention to larkspur poi-

soning in cattle.'' This work was continued by Chesnut and Wilcox,^

They fed and injected extracts of tall larkspur {Delphinium glau-

cum) and of purple larkspur (D. hicolor) ; but although these ex-

tracts produced some symptoms in rabbits and in sheep they failed to

kill.

Nelson pastured a sheep during ^lay in an area in which Delphin-

ium menziesii was growing. This sheep ate all the Delphinium she

could obtain herself, and in addition was fed 1,133.92 grams more,

but showed no symptoms. A second sheep was fed 1,111.3 grams'

of the fresh plant in five days, but showed no symptoms. During

the experiment this animal was deprived of all feed save the

Delphinium.^ Irish'' experimented by feeding the plants growing in

May to steers, feeding the tops of 2-1 plants of D. trolliifolium to one

and the roots to another without results. He also fed 30 plants of

white larkspur without results. He fails to state, however, how long

his feeding continued. Glover's experiments'' with rabbits were

rather misleading, some dying, but most survived. Gerlach ' fed

D. consolida to sheep without results.

a Watts. G. Dictionary of Economic Products of India, vol. 3, pp. (i4, 7U. 1890.

6 Delaford, P. Traite sur la maladie de sang des betes a laine, Paris, 1843,

p. 173. ,

c Wilcox, E. V. Larkspur Poisoning of Sheep. Montana Agr. Expt. Pta. P.ul.

1.5. 1897.

d Wilcox, E. V. Poisonous Plants of Montana. Montana Agr. Expt. Sta. Bui.

22, p. 4.5. 1899.

e Chesnut. V. K., and Wilcox, E. V. Stock-Poisoning Plants of Montana.

U. S. Dept. Agr., Div. Botany, Bui. 20. p. Go. 1901.

f Nelson. S. B. Feeding Wild Plants to Sheep. Proc. Sec. Ann. Meeting

Assoc. Expt. Sta. Veterinarians. 1898. F. S. Dept. Agr.. Bur. Animal Ind.,

Bui. 22. p. 11.

g Irish, P. H. Plants Poisonous to Stock. Oregon Expt. Sta. Bui. 3, p. 25.

1889.

ft Glover, G. H. Larkspur and Other Poisonous Plants. Colorado Agr. Expt.

Sta. Bui. 113. p. 17. 1900.

i Dammann, C. Gesundheitspflege, 1880, p. 841.
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TTIK LARKSPURS AS POISONOUS PLANTS. t

LABORATORY EXPERIMENTS WITH DELPHINIUM CAMPORUM.

Specimens of Delphinhnn camporum were sent from Fort Collins,

Colo., for testing in the laboratory of Poisonous-Plant Investigations.

Five grams of the dried and powdered plant were accurately weighed

and then extracted oxer night with '20 c. c. of water and 10 c. c. of

05 per cent alcohol. The alcohol was added mainly as a preservative.

The following day the extraction and s(pieezing were continued until

the fluid became colorless. The fluid was evaporated on the next

day in vacuo at about 40=^ C., and the residue was dissolved in water

and nuide up to 80 c. c.—perfectly arbitrary figures. Of this aque-

ous solution 1 c. c. injected subcutaneously into a guinea pig weigh-

ing 780 grams caused no disturbance, and 8 c. c. were also without

effect, whereas c. c. killed the same guinea pig in .>.> minutes. A
solution of 4 c. c. injected into a guinea pig weighing 352 grams
caused no symptoms, while (> c. c. injected into another guinea pig

weighing 285 grams killed in 38 minutes. Later, 5 c. c. killed a

guinea pig Aveighing 100 grams in 55 minutes, while 4 c. c. injected

into a guinea ])ig weighing 200 grams gave no symptoms. Evi-

dently the lethal dose of this solution lies between 4 and 5 c. c. The
solution used in the above experiments was made from plants col-

lected on April 2(), 1005.

On ^Iny Ki another lot of nuiterial was collected, and a solution

corresponding to 4 c. c. of the first batch was injected into a guinea

pig weighing 455 grams without producing any symptoms. However.
5.3 c. c. of this solution killed a guinea pig weighing 350 grams, but

a much longer period elapsed before death occurred than with the

extract of the first material.

In June another lot of nuiterial was collected, and a solution of

this corresponding to 4 c. c. caused no symptoms in a guinea pig

weighing 370 grams; 5.3 c. c. caused no symptoms in a guinea pig

weighing 500 grams, and 6.6 c. c. was inactive in a guinea pig weigh-
ing 480 grams. Of the dried material 10 grams were then extracted,

and killed a guinea pig weighing 320 grams only after about 10

hours. A control amount of plain distilled water failed to kill.

The lethal dose is evidently much higher than in the second stage.

There is no question as to the fact that Delphinium when injected

subcutaneously Avill kill, and these experiments also establish the fact

that the plant loses much of its toxicity as it approaches the flowering

stage. It has been noted that Delj)hinmm, consolida is also less active

when mature."

Just after flowering, the purple larkspur turns yellow and ceases to

a Damuiann, C. Gesundheitspflege, 188G, p. 1072.
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be attractive, so that there is less danger of poisoning," although

Chesnut and Wilcox report a death in cattle from eating Deljihinium

glaucum in September.^ The great danger early in the season seems

to arise from the fact that the Delphinium appears early in the

spring, and the ground may again be covered with snow, so that it is

the only green plant in sight, and therefore w^hen in an especially

poisonous stage it is eaten by cattle.

A rabbit weighing 2,409.66 grams was fed January 28, 1907, with

a concentrated aqueous extract corresponding to 16.66 grams of the

dried plant in the second stage. No symptoms resulted. On Janu-

ary 30 the animal weighed 2,377.15 grams.

On January 28, 1907, a second rabbit, weighing 1,658.35 grams, was

fed with a similar extract of 33.33 grams, but no symptoms resulted.

Two days later the animal still weighed 1,658.35 grams.

On February 1, 1907, the first rabbit was fed an aqueous extract of

80 grams, and it died in 53 minutes with convulsions. Previous to

death, paralysis of the voluntary muscles was well marked. The

stomach of this animal was markedly reddened.

A rabbit weighing 1,984.41 grams on February 6, 1907, was starved

24 hours and then fed an extract of 50 grams of the same plant at

9.45 a. m. At 11.50 a. m. the animal was dull and was lying with

its chin resting on the floor; at 12.25, legs paralyzed; 3.04, the animal

urinated, chin still resting on the floor; 3.57, the animal could push

itself around with hind legs. The following day the rabbit appeared

normal. On February 11 it weighed 1,899.39 grams; February 12,

1,956.07 grams; February 13, 2,012.75 grams; March 11, 1,984.41

grams.

On February 13, 1907, a well-fed rabbit, weighing 2,097.77 grams,

which had been in the laboratory for some time, was fed by stomach

tube an aqueous extract of 50 grams of the same plant. This animal

was observed continuously for 6 hours and appeared perhaps only

slightly duller. He ate during the night, and weighed 2,119.94 grams

on February 14. During the night no stools were passed. On Febru-

ary 16 this rabbit weighed 1,970.24 and on February 21, 2,012.75

grams.

The urine passed the first 24 hours after feeding was alkaline.

Some of this was shaken with chloroform and on evaporation was

taken in acid water. On evaporating off the acid, the watery solution

was injected subcutaneously into a guinea pig weighing 467.76 grams,

but produced no symptoms. The urine secreted in the following 24

a Wilcox, E. V. Plant Poisoning of Stock in :Mont;in:i. TT. S. Dept. Agr.. Bin-.

Animal Tnd.. 17th Ann. P.ept.. 1900, p. Ofi.

& Chesnut. V. K.. and Wilcox, E. V. Stock-Poisoning Plants of Montana, p. 07.
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hours was added to the first and the whole shaken out with benzol.

This, after taking;: up with acid water, was injected into the same

guinea pig. The animal soon became very dull, walking with wad-

dling gait when forced to move, being evidently ati'ected by the

l)oison. Two days later the aninud was normal. The urine of a

control rabbit, similarly shaken with benzol, produced no such symp-

toms in this guinea pig.

On February 11. IDOT, an aqueous extract of 5 grams was injected

subcutaneously into a rabbit weighing (')()().14 grams. An hour and

three minutes later the animal was unable to stand, and soon devel-

oped convulsive movements of the limbs. This aiiininl was expected

to die at any time during the afternoon, but gradually improved and

appeared slightly duller than normal the following tlay. On Feb-

ruary 13 it weighed (U.S.f)! grams; February 2;"), 505.29 grams; and

on March 16, 552.78 grams, showing a steady diminution in weight.

An extract of 9.5 grams injected subcutaneously into a i-abbit

weighing 2,182.71) grams was without innnediate effect.

An aqueous extract of 20 grams when injected into a rabbit weigh-

ing 481.93 grams soon caused ])aralysis of the, limbs, and the rabbit

died in 32 minutes.

On February 11, 1007, a rabbit weighing 1.41 7.4() grams was

opened under ether, and the mouths of the ureters were tied otf,

together with the bladder, to prevent elimination by the urine. An
aqueous solution corresponding to 34 grams of the same plant was

then fed by mouth. This animal remained dull all the afternoon,

and at 4.45 p. m.. 4 hours and 45 minutes after the feeding, he was

resting with his chin on the cage. He was found dead and stiff at

9.15 p. m., having evidently died some time previous. A post-mortem

showed the ureters distended and sharply outlined.

Another rabbit weighing 1,743.37 grams was prepared in a similar

manner bv tying off the ureters and bladder and was fed with an

extract of 50 grams. In 1 hour and 47 minutes this animal was

paralyzed and unable to stand, breathing very slowly, and died G

minutes later. The ureters were found dilated as in the previous

case, and the stomach was slightly reddened.

A control for these two rabbits was prepared in a similar manner

at the same time as the others. Nine hours after the operation, when

the two rabbits which were fed the Delphinium were dead, this rab-

bit was bright and running about, but was then killed with chloro-

form to prevent suffering.

In these cases it is necessary to consider not only the effects of non-

elimination but also the fact that the power which the liver possesses

of storing up and removing injurious bodies from the circulation may
iii-i
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be interfered with, as Mosse " has proved that starved and nephrecto-

mized rabbits show histological changes in the liver cells.

•On February 20, 1907, a well-fed rabbit weighing 1,403.29 grams

was etherized for 12 minutes and then fed an extract of 50 gr.ams

to see if the increased toxic action of the plant was due to any inter-

ference with the metabolism caused by the ether. On February 23

this animal showed no symptoms, weighing 1,360.78 grams, and on

February 25 the weight was 1,403.29 grams. The urine collected in

GO hours was shaken with benzol, as it had previously been found that

much, if not all, of the active principles of DeVphinium camporum

goes into the alkaline benzol shaking by the Dragendorff method.

The residue from the benzol evaporations was then taken up with

acetic acid water. On removing the acid by heat a few drops were

injected into the dorsal lymph sac of a male frog {Rana damitans)

weighing 35 grams. This animal soon became paralyzed and was

unable to move, but recovered over night. The following day a few

more drops were injected with the same result, showing that some of

the active principle of the Delphinium was eliminated with the urine.

From these experiments it can be seen that aqueous extracts of

Delphinium camporum will kill rabbits on subcutaneous injection,

and also by mouth if the dose is large, while much smaller doses

will kill if the elimination is interfered with, as by tying off the ifi'e-

ters, or after starving, a condition which intensifies the action, prob-

ably by accelerating absorption. What seems to be the cause of the

uncertainty in the results, especially in the lack of striking results in

the feeding experiments, is that no consideration was given to the fact

that the poisoning in this case may be simply the resultant of the

excretion and absorption of the plant : in other words, that very little

of the plant may be taken up by the gastro-intestinal tract and that

this may be eliminated by the kidneys before a poisonous dose has

been absorbed, so that the question of poisoning becomes one of

rapidity of absorption. This is well known to be the case with

curare, Avhere the administration by mouth, except in large doses, is

not likely to prove poisonous unless the elimination is interfered with

as by tying the ureters.'' Consequently the conditions most favorable

for poisoning on the range would be those which aid the more thor-

ough extraction of the poisonous principle from the plant by the

gastro-intestinal tract, thus favoring absorption, and those which

interfere with the elimination by the kidneys or interfere with the

storing of the poison by the liver, as renal and hepatic disease or lack

of salts, which normally increase diuresis.

a Mosse, M. Ueber Lelierzellenveriimlerungen nepbrektoniierter n. hungern-

(ler Thlere. Zeits. f. Klin. Med., vol. GO. p. 37.3. 1900.

SBrunton, T. L. Text-Book of Pharmacology, 3d ed., London, 1893, p. 38.
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A strikinff featuiv al)()iit these i-abhits is that in some cases while

the dose was not sufficient to kill immediately they gradually lost

in weight, probably a direct result of the irritation of the pistro-

intestinal tract. This condition may find its parallel in stock re-

moved . from a Delphinium area. Knowles" and Wilcox'' have

claimed that the inhalation of a few drops of anunonia and the hypo-

dermic injection of atropin.^V^o \ ?ram (1 mg. to 15 mg.) for sheep,

or 1 frram ((')0 mf;. ) for cattle, is the most effective medicinal treat-

ment. Elimination by purgatives and diuretics may aid. If i)os-

sible, absorption from the gastro-intestinal tract should be hindered,

perhaps by lard, but the real treatment is preventive.

One member of the genus Deli)hinium, D. staphisagna, has been

studied carefully, and a number of bases (delphiniu. delphinoidin,

staphisagrin) isolated, but much is still to be desired in the way of

exact knowledge concerning these l)odies.^ Delphinin has a local irri-

tative action. Its systemic action is mainly paralytic on the heart and

respiration, and resembles that of aconitin in many respects.'* Post-

mortem examinations in poisoning by mouth with this body showed

marked reddening of the stomach. In a number of Van Praag's

experiments with feeding solutions of Delphinium a marked increase

in urinar}' secretion was noted.'" Delphinium consolida has also re-

ceived some attention chemically,^ while D. leroyi, D. peregrinum^

and />. mauritanicum have been shown to produce poisoning

experimentally.^

Recently Delphinium hicolor. D. menzieaii. D. nehonii, and D.

scopulorum stachydenm have been found to yield an alkaloid, delpho-

curarin," wdiich has been introduced as a substitute for curare in

oKnowles, M. E. Larkspur Poisoning in Sheep and Cattle. New Yoflc Med.

Jour., vol. (!(>. p. 271. 1897.

6 Wilcox, E. V. Larkspur Poisoning of Sheep, p. 45.

cDragendorff and Marquis. Ueber d. Alkaloide des Delphiniums staphis-

agrla. Arc-h. f. Exp. Path. u. Pharniakol.. vol. 7, p. iST^ 1S77.

Kara-Stojaiow. C. Ueber d. Alkaloide d. Delphinium staphisagria. I'harui.

Zeits. f. Pvussland. 1890, vol. 20. pp. 628, 641, 657, 67.3, 689, 705. 721.

<* Taniburlni. N.. and Leone. A. Azoine fisiol. della Delfinina. Gior. Internaz.

d. Sci. Med., u. s., vol. 3, p. 985. 1881.

'Orfila, M. Traite de toxicologie, 5 ed., vol. 2, p. 138. 1852.

e Van Praag, .J. L. Delphinin. Arch. f. Path. Anat.. vol. 6. p. 439. 1854.

Sereck. J. Beitr. z. Kennt. d. Delphinins. Dorpat Diss. 1874.

Darbel. A. Recherch. Chim. et physiol. sur les alcaloides du Delphinium

staphisagria. Montpellier. These. 1864.

f Masing. E. Ueber d. Alkaloid d. Feldrittersporns. D. consolida. Pharm.

Zeits. f. Russland, vol. 22, p. 33. 1883.

sRoohebrune. A. T. de. Toxicol. Africane, vol. 1, pp. 152, 161. .353. 1896.

ft Feinde der Haustiere und ihre giftige Priucipen (Delphocurarin). Pharm.

Centr., vol. 44, p. 913. 1903.
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vivisection work, and this introduction is indorsed by Lohniann's

work."

Schiller ^ corroborates Lohmann's results, but claims that curare is

efficient for muscle physiological work in smaller doses than is the

delphinin of Heyl.

This use of Delphinium certainly offers a field which should be

investigated commercially, as curare is likely to be uncertain in its

action.«^ Methyl delphinin is said also to possess this curare-like

action.*^

The coloring matter of the flowers of Dclphinlam zalil has been

utilized as a dye.® Other Delphiniums, such as D. ajacis, have been

recommended for insecticidal uses, and especially on account of

cheapness.^

Froggatt states that common garden larkspur v.ill kill locusts, and

advises planting them in masses around gardens and orchards to pro-

tect against the ravages of these insects.^ The same claim is made

as to its action against grasshoppers.''

Delphinium coeruleum has been used to kill maggots and D. hruno-

nianum to destroy ticks.* This latter plant has been used to some

extent as a substitute for musk.

a Lohmann, A. Unters. iiber d. Verwerthb. eines Delphinin prap. an Stelle d.

Curare in d. muskelphys. Technik Pfluger's Arch. f. Ges. Physiol., vol. 92,

p. 473. 1902.

6 Schiller, V. Ueber d. physiol. Wirkungen d. Delphinins (Heyl). Arch. f.

Anat. u. Physiol., Physiol. Abtheil., p. 24S, 1904.

p Merck, E. Ann. Reports, 19^2, vol. 16, p. 48.

(J Robert, R. Lehrb. d. Intox., 2d ed., p. 1185.

'• Aitchison, J. E. T. Some Plants of Afghanistan. Pharni. .Jour, and Trans.,

vol. 17. p. 4GG. 1887.

f Amer. Jour. Pharm., vol. 55, p. 50. 1883.

p Froggatt, W. W. Plague Locusts. Agr. Gaz. New South Wales, vol. 11, p.
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THE FIBERS OF LOXG-STAPLF I'l'LAXD

COTTONS.
By H. A. Allard, Scieniijic Aitxistant, Cotton Breedhuj Investigatloits.

UNIFORMITY OF COTTON FIBERS.

In investigatioiLs in cotton breedintr where an inipiovement in cer-

tain lint characters is desired several factors must be carefully consid-

ered. Aniont( these, some of the most important are fineness of lint,

the relative yield of lint to the total yield of seed cotton, and the uni-

formity of length of all the fibers when i)roperly coml)ed out and

examined. The last character, uniformity of length, is a most impor-

tant one and has much to do with subsecjuent waste and the produc-

tion of good yarns in the process of manufacture.

On Plate II are illustrations of cotton seeds with fibers combed out

to show uniformity and nonuniformity in the length of the fibers.

The seeds to the left (A) show very poor uniformity and are of the

"butterfly" type, as they are commonly called. In marked contrast,

the seeds to the right (B) show excellent imiformity as a result of

several generations of careful selection.

APPARENT LACK OF UNIFORMITY AND ITS OCCURRENCE.

There is an apparent lack of uniformity which deserves consider-

able attention from the standpoint of cotton growers and breeders.

Plate III illustrates this character, although it is more strikinglv

brought out in the operation of detaching the seed from the lock.

From the illustration there would appear to be a great lack of uni-

formit}", due to a group of fibers about twice the length of the general

covering. This group arises from the center of the main body of

fibers or, often, from those having a point of attachment near the

larger end of the seed. This character is usually associated with the

finer, more crinkly t3'pes of long-staple cottons, such as the tine, long-

linted Egyptian and Sea Island varieties and the long-staple Upland

varieties—Griffin, Allen, Cook, etc. It is a character which becomes

more apparent as a variety is being rigidly selected generation

after generation for finer, longer staple. This has been well illus-

trated in the improvement of the lint characters of the Russell

variety and, to some extent, the Jones variety. The orginal condition

111—
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14 MISCELLANEOUS PAPERS.

of both of these varieties is remarkably free from this so-called longer

group of fibers. In the case of the greatly improved Russell strain,

which has become distinctive enough in good lint characters and jneld

to be designated as a new variety—the so-called Columbia cotton

—

these longer fibers are evident to a remarkable degree.

THE TRUE NATURE OF THE LONGER FIBERS.

It has been more or less the rule with cotton breeders and cotton

growers acquainted with the requisites of desira])le lint characters to

regard these extra-long fibers as an unfavorable feature. In this light

they meant a variation toward nonuniformity. In the work of selec-

tion, to avoid as much as possible a perpetuation of this sort of varia-

tion, plants showing this character most markedly were regarded with

suspicion and later even discarded, although

in other respects they were among the best in

the field.

A careful examination leads to the conclusion

that these fibers should be regarded in a wholl}^

different light. They are not longer fibers aS

they have heen generally considered^ hut are

Fig. 1.—Single cotton fibers from caused hy more OT less curling and interweaving^

the so-called longer group of y^Jiich results in theptdUng out offibers from
fibers. t ^ t

adjacent seeds.

In the ordinary manner of stretching the locks to determine the

drag, the fibers are slowly separated and drawn out, and at those points

of greatest binding, as shown in Plate II, C, «, b, and c, the groups of

longer fibers appear to rise. If, now, a single seed is selected and

detached from the rest and the entire group of fibers loosened from

its attachment to the seed

coat in the neighborhood of

the longer groups, one can

with fine forceps draw these

fibers out carefully and com-

pare their length with those

of the rest of the seed.

In many instances the sin-

£rle fibers now readilv Sepa- i i«- ^•—a few extra-long cotton fibers, sliowing two
"

. ,

'

". ,. fibers united.

rate, since the tension or

pulling has ceased. Several of these single fibers are shown in figure 1.

In some instances fibers nearly twice the normal length are drawn out.

Oftentimes with the. naked eye the point of union or tying may be

discerned by the tiny loose ends, as is shown in figure 2. In other

cases, however, this point of union is so intimate that only a high

microscopic power can make it evident. Figure 3 illustrates various

111—11
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Seeds of Cotton Combed Out to Show the So-called Longer Fibers.

^.—Columbia variety, i)'.—Griffin variety.





THE FIBERS OK LONG-STAPLE UPLAND COTTONS. 15

degrees of this tying or curling- together, as seen when greatly mag-
nified. In figures 1 and 2 single and united fibers, respectively, of

natural length are shown, but the diameters are of necessity much
greater than normal, owing to the exceeding fineness of the fibers.

The drag of cottons showing the longer fibers previously described

gives a more extended, elastic tension than is manifest among the

short-staple varieties. It is probable that breeders may find this

character a useful one in indicating a tendency toward increased

length, fineness, and crinkliness of stiiple in the individuals in which
it occurs most noticeably—an indication of better spinning quality.

It is important that

breeders and grow-

ers of 1 o n g - s t a p 1 e

cottons should know
that these apparently

longer fibers are no

indication of true

lack of uniformity.

The presence of these

fibers in the lono--

staple Upland varie

ties has cpiite univer-

sally led to the erro-

neous belief that such

cottons are rather
inferior in uniformity as regards length of fibers. The Griflin cotton,

in particular, recognized in other respects as the best long-staple

Upland cotton grown, has always been described as decidedly unsatis-

factor}^ so far as uniformity in length of staple is concerned, since the

drawing out of fibers from adjacent seed is a marked characteristic of

this variety.

A knowledge of the true nature of these longer fibers will clear the

reputation of some of the best long-staple Upland varieties of a seri-

ous fault hitherto wrongly attributed to them by all breeders and
growers.

21521—Bui. 111—07 2

Fig. 3.—Cotton fibers tied together, very much magnified.
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IMPORTED LOW-GRADE CLOVER AND
ALFALFA SEED.

By EoGAK Brown, Botanist in Charge of Seed LahonUortj, and Mamie L. Crosby,

Assistant, Seed Laboratory.

INTRODUCTION.

Diirin<^ the calendar year 1906 the United States exported ;^,615,873
pounds of clover seed, and during the latter half of the same year
imported 6,306,561 pounds, the exports for the year being only a
a little more than one-half the imports for six months. The same
condition holds true with alfalfa seed, the imports far exceeding the
exports. The relatively large importation of these seeds results

from short crops in this country and a constantly increasing demand
on account of the new land being brought under cultivation and the
extension of diversified farming.

Illustrations of tyj^ical samples of imported red clover and alfalfa

seed of good quality and that of low grade are shown in Plate IV.

WHY LOW-GRADE SEED IS IMPORTED.

In Europe seed testing has been gradually growing in favor for

forty years and is now recognized as an important aid to agriculture.

All the European countries, with the exception of Spain and Turkey,
have seed-testing stations, varying in number from one in Italy to

twenty-eight in Germany. Each of them has the necessary equip-
ment for making complete tests of seed, both for mechanical purity
and for germination.

The test for mechanical purity as conducted in these stations

includes not only the determination of the percentage of pure seed
and of other seeds and dirt, but also the size and source of the seed.

The source of the seed is determined by the characteristic weed seeds

which are found. While errors are no doubt made, these determi-
nations are of great value in showing that at least a part of the
seed was raised in a certain section, and they furnish information as

to the probable adaptabihty of the seed to local conditions. Through
the work of these stations the people have come to appreciate the
importance of good seed, and as the greater part of that now used in

Europe is sold on the basis of accurate tests for mechanical purity and
germination the sale of low-grade seed has been greatly reduced.

A similar condition exists in Canada, where there is a strict law
governing the quality of seed sold. In this country, however, only
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18 MISCELLANEOUS PAPERS.

three States have any effective leo;islation restricting the sale of seeds

within their borders. Several of the agricultural experiment stations

are preparing to undertake seed testing, but their equipment is limited

and the number of samples handled is small. At present there are no

Federal restrictions on the importation of low-grade and worthless

seed. As a natural result the United States has become the dumping

ground for the poor seed of Canada and Europe.

ANALYSES OF IMPORTED LOW-GRADE SEEDS.

RED CLOVER.

Table I gives the analyses of sixty-one lots of low-grade red clover

seed imported during the fiscal year ended June 30, 1906, amounting

to 990,809 pounds. The total importations of red clover seed for the

same period amounted to 7,498,287 pounds, so that the low-grade

seed furnished about one-eighth of the total. These low-grade

importations contained seed enough to sow approximately 125,000

acres at an average rate of seeding. This seed is for the most part

small-sized, light-weight screenings. A practical failure must be

expected whenever seed of this quality is used, either from not

securing a stand on account of poor germination or from smothering

\^dth introduced weeds.

Table I.

—

Analyses of 61 samples of low-grade red clover seed miported duriruj the year

ended June 30, 1906.



Bui. n 1, Part III. Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Fig. 1 .—Alfalfa of Good Quality.

Natural size iunl inat;nilifil '.i liiiios.

Fig. 2.— Imported Alfalfa of Low Grade.

Natural size and iiiagiiified 9 times.

Fig. 3.—Red Clover of Good Quality.

Natural size and luaguitied 9 times.

FiQ. 4.—Imported Red Clover of Low Grade.
Natural size and uiagnilied 9 times.
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Tablk I.~Analyses of r,l samples of low-grade red clover seed imported during the year

ended June 30, 1906—(V)ntiiuii'<l.
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liundred pounds of seed that would grow of the best quaHty cost

SI 5.59, while one hundred pounds that would grow of the poorest

quality was imported at a cost of $20.39.

This low-grade seed always carries a large number of weed seeds,

fifty kinds being found in each of two lots. Of that from Germany
all but five lots contained dodder seed.

In sowing seed of the average quality shown in Table I at the rate

of S pounds to the acre there would be about nine weed seeds sown

per square foot, including three dodder seeds to every 2 square feet.-

Below is given the number of each kind of weed seeds found in

the lots an analysis of which is given in Table I.

NUMBER OF WEED SEEDS TO THE POUND IN SIXTY-ONE SAMPLES OF LOW-GRADE RED
CLOVER SEED IMPORTED DURINi! THE YEAR ENDED JUNE 30, 1906.

Sample No. 2945.—Black-seeded plantain, 95,580; lady's-thumb, 1,530; knotweed,

90; spurge, 1,440; mayweed, 450; catmint, 180; green foxtail, 4,320; yellow foxtail,

450; buckhorn, 1,890;' bracted plantain, 540; chickweed, 270; curled dock, 1,260;

bitter dock, 540; sorrel, 810; healall, 540; peppergrass, 360; wild carrot, 360; small

crab-grass, 6,480; crab-grass, 5,670; slender paspalum, 1,350; pennyroyal, 2,700;

stink-grass, 90; yellow trefoil, 540; five-finger, 180; l)arnyard grass, 90; spiny sida,

90; sedge, 90; three-seeded mercury, 270; vervain, 720; tumbling amaranth, 1,620;

rough pigweed, 900; lamb's-quarters, 1,080; witch-grass, 7,470; spreading panicum,

990; prickly lettuce, 90; other weed seeds, 3,420.

Total weed seeds to the pound, 144,450.

Sample No. 2946.—Buckhorn, 16,200; clover dodder, 38,160; wild carrot, 5,256

healall, 4,608; low hop-clover, 648; plantain, 72; sorrel, 2.808; yellow trefoil, 144

wild chicory, 432; vervain, 432; field camomile, 360; mayweed, 72; woodrush, 72

mouse-ear chickweed, 72; lamb's-quarters, 72; hawkweed picris, 72; round-leaved

toad-flax, 72; small-flowered crane's-bill, 216; ])ird's-fo()t trefoil, 72; other weed seeds,

1,728.

Total weed seeds to the pound, 71,568.

Sample No. 2947.—Buckhorn, 13,860; black-seeded plantain, 3,150; bracted

plantain, 90; plantain, 90; yellow trefoil, 540; clover dodder, 3,600; Chilean clover

dodder, 540; wild carrot, 3,060; sorrel, 1,350; curled dock, 270; vervain, 1,080; white

vervain, 180; green foxtail, 810; lamb's-quarters, 810; healall, 630; bird's-foot tre-

foil, 360; hop-clover, 360; low hop-clover, 90; wild chicory, 270; kidney vetch, 90;

witch-grass, 180; knotweed, 180; lady's-thumb, 90; small crab-grass, 90; ox-tongue,

90; spurry, 90; alfilaria, 90; other weed seeds, 810.

Total weed seeds to the pound, 32,850.

Sample No. 3101.—Green foxtail, 96,135; witch-grass, 1,020; plantain, 595;

lamb's-quarters, 425; yellow trefoil, 595; small crab-grass, 255; lady's-thumb, 170;

three-seeded mercury, 85; ragweed, 85; other weed seeds, 340.

Total weed seeds to the pound, 99,705.

Sample No. 3169.—Buckhorn, 24,130; Chilean clover dodder, 14,250; sorrel,

3.910; wild carrot, 3,910; healall, 3,825; yellow trefoil, 850; bird's-foot trefoil, 425;

lamb's-quarters, 340; wild chicory, 340; ox-tongue, 340; green foxtail, 170; mayweed,

170; field camomile, 170; hop-clover, 170; mouse-ear chickweed, 85; small crab-

grass, 85; low hop-clover, 170; chickweed, 85; kidney vetch, 85; red pimpernel, 85;

small-flowered crane's-bill, 85; saltbush, 85; other weed seeds, 595.

Total weed seeds to the pound, 54,360.
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Sample No. 3222.—Burkhoin, 0.3,678; clover dodder, 15,i;}2; hoalall, (5,084; wild

carrot, 3,27(1; .sorrel, 2,652; yellow trefoil, 1,716; l)iack-seeded plantain, 546; lanib's-

quarters, 390; curled dock, 390; spurry, 390; bird's-foot trefoil, 312; vervain, 312;

hop-clover, 234; saltbush, 156; lesser starwort, 156; mayweed, 156; white vervain, 78;

chickweed, 78; ox-eye daisy, 78; green foxtail, 78; blue field madder, 78; pepper-

grass, 78; other weed seeds, 468.

Total weed seeds to the pound, 126,516.

Sample No. 3395.— Buckhorn, 13,940; clover dodder, 25,415; healall, 9,180; wild

carrot, 5,015; sorrel, 5,490; yellow trefoil, 1,360; lamb's-quarters, 7(55; black-seeded

plantain, 765; spurry, 425; hop-clover, 340; vervain, 255; curled dock, 255; rabbit's-

foot clover, 170; wild chicory, 170; mayweed, 170; red pimpernel, 85; bird's-foot

trefoil, 85; green foxtail, 85; other weed seeds, 595.

Total weed seeds to the pound, 64,565.

Sample No. 3400.—Buckhorn, 5,780; clover dodder, 8,364; sorrel, 7,790; healall,

4,592; yellow trefoil, 1,886; wild carrot, 1,558; lamb's-quarters, 656; field dodder,

410; red pimpernel, 328; hop-clover, 328; lesser starwort, 164; woodru.sh, 164; low hop-

clover, 164; rabbit's-foot clover, 82; chickweed, 82; bitter dock, 82; small-seeded

false flax, 82; vervain, 82; other weed seeds, 3,526.

Total weed seeds to the pound, 36,120.

Sample No. 3425.—Cat chfly, 14.790; green foxtail, 5,780; sorrel, 4,674; buckhorn,

3,444; yellow trefoil, 3,198; curled dock, 3,280; plantain, 2,214; black-seeded plan-

tain, 1,066; lamb's-quarters, 1,066; mayweed, 820; Canada thistle, 820; small crab-

grass, 738; witch-grass, 410; mouse-ear chickweed, 410; lady's-thumb, 246; healall,

246; catmint, 164; evening primrose, 164; five-finger, 164; field cress, 164; stick-tight,

164; ragweed, 82; yellow foxtail, 164; chickweed, 82; other weed seeds, 492.

Total weed seeds to the pound, 44,842.

Sample No. 3432.—Buckhorn, 21,074; black-seeded plantain, 10,168; clover dod-

der, 11,316; wild carrot, 5,002; healall, 1,558; sorrel, 1,230; lamb's-quarters, 820;

witch-grass, 656; yellow trefoil, 574; spreading panicum, 328; crab-grass, 410; small

crab-grass, 492; chicory, 410; low hop-clover, 328; curled dock, 246; ragweed, 246;

spurge, 164; mouse-ear chickweed, 164; bracted plantain, 82; forget-me-not, 82; cat-

mint, 82; plantain, 82; barnyard grass, 82; five-finger, 82; small-seeded false flax, 82;

Canada thistle, 82; red pimpernel, 246; hawkweed picris, 82; chickweed, 82; lesser

starwort, 82; peppergrass, 82; bird's-foot trefoil, 82; scentless camomile, 82; other

weed seeds, 1,558.

Total weed seeds to the pound, 58,138.

Sample No. 3456.—Buckhorn, 36,982; wild carrot, 36,326; yellow trefoil, 2,050;

wild chicory, 4,264; cloVer dodder, 4,592; field dodder, 656; vervain, 2,542; healall,

1,968; low hop-clover, 82; sorrel, 984; curled dock, 410; hawkweed picris, 820;

ox-tongue, 656; field camomile, 656; lamb's-quarters, 574; red pimpernel, 492; green

foxtail, 410; black-seeded plantain, 164; lesser starwort, 164; Canada thistle, 82; nip-

plewort, 82; cat's-ear, 82; knotweed, 82; barnyard grass, 82; small crab-grass, 82;

other weed seeds, 2,296.

Total weed seeds to the pound, 97,580.

Sample No. 3457.—Buckhorn, 35,700; wild carrot, 32,725; chicory, 4,845; clover

dodder, 4,760; healall, 3,230; yellow trefoil, 1,785; sorrel, 1,105; lamb's-quarters, 850;

green foxtail, 425; red pimpernel, 425; dodder, 425; field camomile, 340; ox-tongue,

340; curled dock, 340; hawkweed picris, 255; knotweed, 255; cut-leaved crane's-bill,

170; nipplewort, 170; black-seeded plantain, 170; mayweed, 85; lesser starwort, 85;

bracted plantain, 85; spiny sow thistle, 85; other weed seeds, 5,015.

Total weed seeds to the pound, 93,070.

Sample No. 3488.—Buckhorn, 6,314; sorrel, 3,936; green foxtail, 3,198; curled

dock, 2,050; lamb's-quarters, 1,640; black-seeded plantain, 1,476; plantain, 984; bit-

ter dock, 820; catmint, 1,148; lesser starwort, 656; Canada thistle, 656; mouse-ear
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chickweed, 574; mayweed, 902; lady's-thumb, 410; yellow trefoil, 328; small crab-

grass, 246; stick-tight, 328; three-seeded mercury, 164; barnyard grass, 246; yellow

foxtail, 164; knotweed, 82; healall, 82; witch-grass, 82; other weed seeds, 1,804.

Total weed seeds to the pound, 28,290.

Sample No. 3566.—Buckhorn, 19,890; cloverdodder, 13,050; sorrel, 8,460; healall,

3,600; wild carrot, 3,420; yellow trefoil, 1,530; rabbit's-foot clover, 1,260; green fox-

tail, 990; low hop-clover, 630; black-seeded plantain, 450; spurry, 270; wild chicorj'-,

270; hop-clover, 180; chickweed, 180; lesser starwort, 90; blue field madder, 90;

Canada thistle, 90; small crab-grass, 90; mayweed, 90; field camomile, 90; other weed
seeds, 6,300.

Total weed seeds to the pound, 61,020.

Sample No. 3571.—Green foxtail, 5,100; black-seeded plantain, 7,225; buckhorn,

3,910; plantain, 1,955; lamb's-quarters, 3,145; curled dock, 1,275; sorrel, 1,615; yel-

low trefoil, 2,805; witch-grass, 1,785; barnyard grass, 170; mayweed, 850; small crab-

grass, 510; Canada thistle, 255; lady's-thumb, 170; mouse-ear chickweed, 170; small-

seeded false flax, 85; catmint, 85; healall, 85; other weed seeds, 1,700.

Total weed seeds to the pound, 32,895.

Sample No. 3587.—Buckhorn, 23,322; wild carrot, 11,856; clover dodder, 14,742;

healall, 3,042; sorrel, 2,028; lamb's-quarters, 1,560; yellow trefoil, 1,482; wild chicory,

1,248; plantain, 546; green foxtail, 468; rabbit's-foot clover, 390; low hop-clover, 312;

curled dock, 312; mayweed, 234; red pimpernel, 234; evening primrose, 156; scent-

less camomile, 156; dove's-foot crane's-bill, 156; saltbush, 156; vervain, 3,198; small

crab-grass, 156; five-finger, 156; field camomile, 156; lady's-thumb, 78; black-seeded

plantain, 78; stick-tight, 78; kidney vetch, 78; frenchweed, 78; spurry, 78; ox-tongue,

78; witch-grass, 78; other weed seeds, 4,134.

Total weed seeds to the pound, 70,824.

Sample No. 3588.—Buckhorn. 24,055; dodder, 6,205; sorrel, 6,120; black-seeded

plantain, 4,505; wild carrot, 2,720; healall, 2,805; lamb's-quarters, 1,615; yellow tre-

foil, 1,275; field camomile, 340; spurge, 510; small crab-grass, 595; low hop-clover,

425; green foxtail, 425; wild chicory, 340; bird's-foot trefoil, 340; crab-grass, 170;

bracted plantain, 170; mayweed, 255; lady's-thumb, 170; lesser starwort, 85; yellow

foxtail, 85; witch-grass, 85; five-finger, 85; spurry, 85; ral)bit's-foot clover, 85; large-

seeded false flax, 85; other weed seeds, 3,400.

Total weed seeds to the pound, 57,035.

Sample No. 3591.—Sorrel, 15,215; wild carrot, 10,710; lamb's-quarters, 9,945;

buckhorn, 7,905; yellow trefoil, 4,565; hea^lall, 2,975; catchfly, 2,295; curled dock,

2,040; black-seeded plantain, 1,785; green foxtail, 1,615; dodder, 850; kidney vetch,

510; saltbush, 425; red pimpernel, 340; small crab-grass, 340; slender paspalum, 255;

wild chicory, 255; mayweed, 255; field camomile, 170; chickweed, 170; frenchweed,

170; spurry, 85; catmint, 85; lady's-thumb, 85; small-flowered crane's-bill, 85; other

weed seeds, 1,020.

Total weed seeds to the pound, 64,150.

Sample No. 3598.— Sorrel, 56,706; buckhorn, 14,820; cloverdodder, 18,876; wild

carrot, 5,070; yellow trefoil, 2,106; healall, 1,326; lamb's-quarters, 624; green foxtail,

546; plantain, 468; wild chicory, 468; small crab-grass, 234; scentless camomile, 234;

forget-me-not, 234; lesser starwort, 156; mouse-ear chickweed, 156; low hop-clover,

156; knotweed, 156; ox-eye daisy, 156; rabbit's-foot clover. 78; bird's-foot trefoil, 78;

woodrush, 156; red pimpernel, 78; blue field madder, 78; cut-leaved crane's-bill, 78;

saltbush, 78; field camomile, 312; other weed seeds, 1,092.

Total weed seeds to the pound, 104,520.

Sample No. 3647.—Buckhorn, 11,872; cloverdodder, 25,424; sorrel, 6,608; healall,

4,592; wild carrot, 4,144; yellow trefoil, 2,352; lamb's-quarters, 784; vervain, 560; low

hop-clover, 448; green foxtail, 336; small crab-grass, 336; lesser starwort, 336; red

pimpernel, 336; chickweed, 224; spurry, 224; curled dock, 112; lady's-thumb, 112;
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hop-clover, 112; mayweed, 112: lit'l<l canioinilc 112; small-seeded false flax, 112;

other weed .seeils, 3,584.

Total weed seeds to the pound, 02,832.

Sample No. 3696.—Yellow trefoil, 2,542; clover dodder, 29,520; buekhom, 12,218;

wild can-ot, 8,528; low hop-clover, 984; hop-clover, 410; healall, 5,330; sorrel, 7.626;

curled dock, 164; lamb's-quarters, 2,132; vervain, 1.066; red pimpernel, 574; lesser

starwort, 574; green foxtail, 574; mayweed, 246; field camomile, 246; wild chicory,

164; kidney vetch, 164; bird's-foot trefoil. 164; sparry, 164; barnyard gras.", 82; small

crab-grass, 82; blue field madder, 82; wood rush. 82; other weed seeds, 3.444.

Total weed seeds to the pound, 77,162.

Sample No; 3721.—Ruckborn, 7,735; green foxtail, 4,250; sorrel, 2,380; curled

dock, 2,210; lamb's-quarters, 1,615; plantain, 1,445; bitter dock, 1,275; black-seeded

plantain, 850; yeHow trefoil, 765; catmint, 595; Canada thistle. 425; lady's-thumb,

340; mouse-ear chickweed, 255; small crab-grass, 255; knotweed. 170; mayweed, 170;

other weed seeds. 2,125.

Total weed seeds to the pound, 26,860.

Sample No. 3755.—Green foxtail, 3,740; buekhom, 3,400; black-seeded plantain,

2,720; sorrel, 2,720; lamb's-quarters, 2,125; catmint, 1,700; curled dock, 1,615; Canada
thistle, 1,190; black-seeded plantain, 1,275; yellow trefoil, 595; lady's-thumb, 510;

witch-grass, 340; barnyard grass, 340; lesser starwort, 255; mouse-ear chickweed, 255;

mayweed, 255; small crab-grass, 255; ragweed, 255: stick-tight. 170; ox-eye daisy, 170;

chickweed, 85; wild chicory, 85; yellow foxtail, 85; three-seeded mercury. 85; small-

seeded false flax, 85; other weed seeds, 2.890.

Total weed seeds to the pound, 27,200.

Sample No. 3810.—Buckborn, 7,020; dodder, 6,930; lamb's-quarters, 4,950; green
foxtail, 3,420; healall, 2,790; sorrel, 3,0(i0; wild carrot, 2,430; yellow trefoil, 810; salt-

bush, 1,080; red pimpernel, 900; mayweed, 270; field camomile, 180; vervain, 90; wild
chicory, 90; low hop-clover, 90; rabbit's-foot clover, 90; hop-clover, 90; bird's-foot

trefoil, 90; lesser starwort, 90; sweet clover, 90; other weed seeds, 1,980.

Total weed seeds to the pound, 36,540.

Sample No. 3811.—Clover dodder, 18,700; buckhorn, 19,380; lamb's-quarters,

5,355; green foxtail, 4,080; sorrel, 3,315; wild carrot, 3,060; healall, 2,550; yellow trefoil,

1,360; saltbush, 1,190; wild chicory, 680; red pimpernel, 425; rabbit's-foot clover, 340;

white campion, 170; ox-tongue, 170; hawkweed picris, 85; early winter cress, 170;

Canada thistle, 85; mayweed, 85; field camomile, 85; bitter dock, 85; curled dock, 85;

lady's-thumb, 85; knotweed, 85; kidney vetch, 85; chickweed, 85; sweet clover, 85;

black-seeded plantain, 85; mallow, 85; spurry, 85; stick-tight, 85; blue field madder,
85; other weed seeds, 2,635.

Total weed seeds to the pound, 64,940.

Sample No. 3816.—Buckhorn, 13,104; clover dodder, 6,240; wild carrot, 5,304; sorrel,

4,914; healall, 4,758; yellow trefOhl, 2,574; lamb's-quarters, 1,170; green foxtail, 546;

kidney vetch, 468; low hop-clover, 312; round-leaf toad flax, 234; curled dock, 234;

lesser starwort, 234; chickweed, 78; ox-tongu.-, 156; l)iack-seeded plantain, 156;

plantain, 78; forget-me-not, 78; wood rush, 78; small crab-grass, 78; bull thistle, 78;

bird's-foot trefoil, 78; other weed seeds, 3,900.

Total weed seeds to the pound, 44,850.

Sample No. 3834.—Clover dodder, 7,055; field doddei, 080; buckhorn, 7,820;

sorrel, 6,205; healall, 4,420; wild carrot, 2,975; lamb's-quarters, 2,125; yellow trefoil,

1,190; green foxtail, 425; curled dock, 255; rabbit's-foot clover, 170; bird's-foot trefoil,

170; small-flowered crane's-bill, 170; chickweed, 170; yellow foxtail, 85; black-seeded

plantain, 85; ox-tongue, 85; forget-me-not, 85; other weed seeds, 3,145.

Total weed seeds to the pound, 37,315.

Sample No. 3906.—Buckhorn, 14,305; clover dodder, 28,475; .sorrel, 6,375; wild

carrot, 6,375; healall, 6,375; lamb's-quarters, 3,145; yellow trefoil, 3,060; green fox-
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tail, 2,295; black-seeded plantain, 1,275; low hop-clover, 935; rabbit 's-foot clover, 850;

red pimpernel, 680; curled dock, 680; mayweed, 425; bird 's-foot trefoil, 340; kidney

vetch, 340; hop-clover, 255; witch-grass, 170; ox-tongue, 170; lesser starwort, 170;

round-leaved toad flax, 170; small-flowered crane's-bill, 85; ragweed, 85; spurry, 85;

small crab-grass, 85; lady's-thumb, 85; sweet clover, 85; nipplewort, 85; other weed

seeds, 4,845.

Total weed seeds to the pound, 82,305.

Sample No. 3945.—Buckhorn. 22,050; clover dodder, 6.570; healall, 3,960; green

foxtail, 2,430; wild carrot. 2,430; lamb's-quarters, 2,340; yellow trefoil, 1,980; sorrel,

1,350; bird 's-foot trefoil, 540; red pimpernel, 540; ox-tongue, 90; vervain, 270; small

crab-grass, 180; low hop-clover, 90; lady's-thumb, 90; slender paspalum, 90; cm-led

dock, 90; wild chicory, 90; field camomile, 90; ha>vkweed picris, 90; mayweed, 90;

hop-clover, 90; other weed seeds, 2,430.

Total weed seeds to the pound, 47,970.

Sample No. 3946.—Buckhorn, 14,400; yellow trefoil, 3,570; healall, 1,615; clover

dodder, 1,445; kidney vetch, 935; green foxtail, 850; lamb's-quarters, 1,020; sorrel,

850; wild carrot, 255; rabbit 's-foot clover, 170; bird 's-foot trefoil, 170; round-leaved

toad flax, 85; ox-tongue, 85; bur clover, 85; small-flowered crane's-bill, 85; other weed

seeds, 1,020.

Total weed seeds to the pound, 26,640.

Sample No. 3959.—SoiTel, 680; lamb's-quarters, 425; sweet clover, 425; green fox-

tail, 85; wild caiTot, 85; yellow trefoil, 85; dodder, 85; lesser starwort, 85; rabbit 's-foot

clover, 85; other weed seeds, 595.

Total weed seeds to the pound, 2,635.

Sample No. 3960.—Buckhorn, 1,700; lamb's-quarters, 1,190; clover dodder, 850; yel-

low trefoil, 595; low hop-clover, 510; wild carrot, 340; green foxtail, 340; yellow foxtail,

255; blueweed, 170; rabbit 's-foot clover, 170; sorrel, 170; healall, 85; sweet clover, 85;

field camomile, 85; scentless camomile, 85; small-seeded false flax, 85; other weed

seeds, 425.

Total weed seeds to the pound, 7,140.

SampleNo.3962.—Dodder, 1,190; buckhorn, 425; lamb 's-qviarters, 255; sweetclover,

510; low hop-clover, 85; curled dock, 85; yellow trefoil, 85; blueweed, 85; kidney

vetch, 85; other weed seeds, 510.

Total weed seeds to the pound, 3,315.

Sample No. 3963.—Buckliorn, 2,028; wild carrot, 546; sorrel, 390; clover dodder,

936; field camomile, 156; yellow foxtail, 78; wild chicory, 78; healall, 78; lamb's-quar-

ters, 390; other weed seeds, 702.

Total weed seeds to the pound, 5,382. •

Sample No. 3964.—Buckhorn, 3,690; sorrel, 1,722; clover dodder, 1.066; lamb's-

quarters, 246; lesser starwort, 82; yellow foxtail, 82; healall, 82; forget-me-not, 82;

other weed seeds, 574.

Total weed seeds to the pound, 7,626.

Sample No. 3965.—Low hop-clover, 170; lamb's-quarters, 170; buckhorn, 85; heal-

all, 85; wild carrot, 85; forget-me-not, 85; blueweed, 85; dodder, 85; chickweed, 85.

Total weed seeds to the pound, 935.

Sample No. 3967.—Lamb's-quarters, 1,615; buckhorn, 1,020; dodder, 850; yellow

trefoil, 340; wild carrot, 255; sweet clover, 170; rabbit 's-foot clover, 170; forget-me-not,

85; red pimpernel, 85; field camomile, 85; sorrel, 85; other weed seeds, 850.

Total weed seeds to the pound, 5,610.

Sample No. 3990.—Green foxtail, 20,060; curled dock, 4,590; bitter dock, 170;

lamb's-quarters, 5,440; buckhorn, 680; yellow trefoil, 850; lady's-thumb, 425; stick-

tight, 255; sorrel, 170; mayweed, 170; Canada thistle, 170; ragweed, 170; barnyard

grass, 85; other weed seeds, 850.

Total weed seeds to the pound, 34,085.
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Sample No. 3994.—Plantain, 26,814; mouse-ear chickweed, 12,300; five-finger,

3,608; buckhorn, 2,788; lanib'.s-quarters, 3,115; sorrel, 2,378; curled dock, 2,132; shcp-

herd's-purse, 1,804; black-seeded plantain, 1,722; mayweed, 1,722; small cnil)-gra.ss,

738; yellow trefoil, 656; lady's-thumb, 492; stick-tight, 410; witch-grass, 410; wonn-

seed mustard, 328; peppergra.ss, 328; barnyard grass, 246; yellow foxtail, 82; evening

primrose, 82; spiny sow thistle, 82; sedge, 82; catmint, 82; clover dodder, 82; knot-

weed, 82; three-seeded mercury, 82; green foxtail, 5,740; Canada thistle, 904; small-

seeded false flax, 82; clover dodder, 82; other weed seeds, 4,018.

Total weed .seeds to the pound, 73,473.

Sample No. 4009.—Buckhorn, 12,948; wild chicory, 1,968; yellow trefoil, 2,460;

wild carrot, 1,640; hop-clover, 82; rabbit's-foot clover, 82; clover dodder, 820; Chilean

clover dodder, 164; green foxtail, 984; yellow foxtail, 246; healall, 820; saltbush, 738;

lamb's-quarters, 656; kidney vetch, 492; black-seeded plantain, 82; bracted plantain,

82; plantain, 82; barnyard grass, 328; sorrel, 410; curled dock, 328; knotweed, 246;

field camomile, 246; mayweed, 82; sweet clover, 164; ragweed, 164; red pimpernel,

164; Canada thistle, 82; cut-leaved crane's-bill, 82; bird's-foot trefoil, 82; nippel-

wort, 82; sticktight, 82; other weed seeds, 2,788.

Total weed seeds to the pound, 29,676.

Sample No. 4010.—Buckhorn, 23,375; sorrel. 11,730; clover dodder, 11,815; healall,

6,460; yellow trefoil, 4,675; lamb's-quarters, 2,465; wild carrot, 1,105; red pimpernel,

1,190; low hop-clover, 1,105; rabbit's-foot clover, 1,105; mouse-ear chickweed, 1,360;

lesser starwort, 935; hop-clover, 935; vervain, 850; chickweed, 255; spurry, 255; kid-

ney vetch, 255; green foxtail, 255; mayweed, 170; field camomile, 85; forget-me-not,

85; small-flowered crane's-bill, 85; bur clover, 85 ; black-seeded plantain, 85; plantain,

85; other weed seeds, 8,330.
,

Total weed seeds to the pound, 79,135.

Sample No. 4026.—Buckhorn, 60,210; green foxtail, 6,390; ox-tongue, 6,930; wild

carrot, 5,950; clover dodder, 3,570; yellow trefoil, 3,315; red pimpernel, 2,040; heal-

all, 1,955; bird's-foot trefoil, 1,785; ox-tongue, 1,445; round-leaved toad flax, 1,190;

wild chicory, .340; hawkweed picris, 255; mayweed, 85; other weed seeds, 1 ,275.

Total weed seeds to the pound 96,735.

Sample No. 4029.—Yellow trefoil, 5,220; biickhom, 1,615; soiTel, 1,360; lamb's-

quarters, 595; healall, 85; yellow foxtail, 85; other weed seeds, 510.

Total weed seeds to the pound, 9,470.

Sample No, 4031.—Clover dodder, 11,730; sorrel, 765; lamb's-quarters, 680; wild

carrot, 595; healall, 510; black-seeded plantain, 255; buckhorn, 255; curled dock, 85;

five-finger, 85; other weed seeds, 170.

Total weed seeds to the pound, 15,130.

Sample No. 4032.—Lamb's-quarters, 20,418; lady's-thumb, 410; cleavers, 656;

curled dock, 410; saltbush, 246; stick-tight, 246; small-seeded false flax, 164; yellow

trefoil, 164; sorrel, 82; other weed seeds, 574.

Total weed seeds to the pound, 23,370.

Sample No. 4035.—Lamb's-quarters, 5,304; buckhorn, 936; clover dodder, 780;

sorrel, 546; rabbit's-foot clover, 156; yellow trefoil, 234; wild carrot, 156; blueweed,

156; green foxtail, 78; spurry, 78; bird's-foot trefoil, 78; other weed seeds, 3,822.

Total weed seeds to the pound, 12,324.

Sample No. 4038.—Clover dodder, 1,170; lamb's-quarters, 2,880; wild carrot, 360;

scentless camomile, 270; wild chicory, 180; majTveed, 90; healall, 90; red pimpernel,

90; plantain, 90; sorrel, 90; hop-clover, 90; other weed seeds, 540.

Total weed seeds to the pound, 5,940.

Sample No. 4044.—Buckhorn, 12,710; clover dodder, 18,204; wild carrot, 6,630;

sorrel, 2,865; healall, 3,910; yellow trefoil, 3,2.30; lamb's-quarters. 2,465; green foxtail,

1,615; curled dock, 1,530; round-leaved toad flax, 1,105; red pimpernel, 1,020; black-

eeeded plantain, 680; hop-clover, 595; low hop-clover, 510; spurry, 340; lesser star-
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wort, 340; mayweed, 255; field camomile, 170; small crab-grags, 170; kidney vetch,

255; yellow foxtail, 85, stick-tight, 85; wild chicory, 85; lady's-thumb, 85; ox-tongue,

85; chickweed, 85; other weed seeds, 5,100.

Total weed seeds to the pound, 64,209.

Sample No. 4051.—Sorrel, 2,720; lamb's-quarters, 340; rabbit's-foot clover, 340;

black-seeded plantain, 255; knotweed, 85.

Total weed seeds to the pound, 3,740.

Sample No. 4053.—Low hop-clover, 85; buckhorn, 170; field camomile, 170; clover

dodder, 85; healall, 85; other weed seeds, 425.

Total weed seeds to the pound, 1,020.

Sample No. 4067.—Buckhorn, 15,030; green foxtail, 8,100; black-seeded plantain,

7,650; barnyard grass, 630; yellow foxtail, 540; three-seeded mercury, 540; knotweed,

270; lady's-thumb, 270; plantain, 270; five-finger, 180; yellow trefoil, 90; lamb's-

quarters, 90; curled dock, 90; witch-grass, 90; other weed seeds, 360.

Total weed seeds to the pound, 34,200.

Sample No. 4084.—Lady's-thumb, 10,030; plantain, 20,740; mouse-ear chickweed,

17,000; curled dock, 3,230; shepherd 's-purse, 2,975; yellow .refoil, 1,785; lamb's-

quarters, 1,700; five-finger, 1,615; green foxtail, 935; black-seeded plantain, 850;

Canada thistle, 680; spiny sow thistle, 255; yellow foxtail, 170; knotweed, 85; other

weed seeds, 340.

Total weed seeds to the pound, 62,390.

Sample No, 4097.—Buckhorn, 16,405; clover dodder, 24,820; wild carrot, 6,290;

sorrel, 6,205; healall, 6,035; yellow trefoil, 3,910; green foxtail, 3,485; lamb's-quarters,

3,400; kidney vetch, 1,020; vervain, 935; red pimpernel, 850; black-seeded plantain,

595; low hop-clover, 510; mayweed, 510; curled dock, 510; rabbit's-foot clover, 425;

lesser starwort, 240; ox-tongue, 255; saltbush, 255; field camomile, 170; wild chicory,

170; lady's-thumb, 17(\; small crab-grass, 170; blue field madder, 85; slender paspalum

85; ragweed, 85; small-flowered crane's-bill, 85; hedge mustard, 85; hop-clover, 85;

sweet clover, 85; other weed seeds, 7,395.

Total weed seeds to the pound, 85,325.

Sample No. 4118.—Yellow trefoil, 20,790; buckhorn, 20,610; healall, 3,510; wild

carrot, 3,150; clover dodder, 2,970; sorrel, 2,160; catchfly, 1,080; lamb's-quarters, 990;

field camomile, 900; red pimpernel, 540; kidney vetch, 270; green foxtail, 180; scent-

less camomile, 180; chickweed, 180; small-flowered crane's-bill, 180; Canada thistle,

90; wild chicory, 90; lady's-thumb, 90; lesser starwort, 90; cut-leaved crane's-bill, 90;

blue field madder, 90; field dodder, 90; other weed seeds, 1,980.

Total weed seeds to the pound, 60,300.

Sample No. 4163.—Buckhorn, 4,410; plantain, 3,825; green foxtail, 3,655; may-

weed, 1,870; black-seeded plantain, 1,530; curled dock, 765; five-finger, 42^; catmint,

340; sorrel, 340; lady's-thumb, 340; Canada thistle, 340; ragweed, 255; mouse-ear

chickweed, 170; barnyard grass, 170; yellow trefoil, 170; wild basil, 170; yellow fox-

tail, 85; wormseed mustard, 85; small crab-grass, 85; other weed seeds, 2,635.

Total weed seeds to the pound, 21,665.

Sample No. 4165.—Black-seeded plantain, 93,585; greeil foxtail, 6,035; small crab-

grass, 7,055; crab-grass, 4,760; witch-grass, 4,845; buckhorn, 2,720; curled dock, 2,380;

lady's-thumb, 1,785; pennyroyal, 1,445; lamb's-quarters, 1,360; bracted plantain,

l-,445; spurge, 1,275; yellow foxtail, 1,105; spreading panicum, 595; sorrel, 850; pepper-

grass, 340; evening primrose, 255; mayweed, 255; yellow trefoil, 255; slender paspalum,

170; barnyard grass, 170; spiny sida, 170; wild carrot, 170; catmint, 85; three-seeded

merciu-y, 85; other weed seeds, 4,080.

Total weed seeds to the pound, 137,275.

Sample No. 4179.—Buckhorn, 20,202; clover dodder, 35,802; wild carrot, 5,772;

lamb's-quarters, 5,070; sorrel, 5,070; yellow trefoil, 2,886; healall, 3,822; low hop-

clover, 1,092; green foxtail, 1,014; red pimpernel, 624; dodder, 468; vervain, 546;

111—III



IMPORTED LOW-GRADE CLOVER AND ALFALFA SEED. 27

rabbit's-foot clover, 468; oxtongue, 390; hop-clover, 312; curled dock, 234; saltbush,

234: field camomile, 234; mayweed, 156; wild chicory, 156; black-seeded plantain,

156; nettle-leaved gooscfoot, 78; forget-me-not, 78; mouse-ear chickweed, 78; lady's-

thumb, 78; scentless camomile, 312; plantain, 78; chickweed, 78; lesser starwort . 234

;

kidney vetch, 78; other weed seeds, 3,822.

Total weed seeds to the pound, 91,422.

Sample No. 4180.—Buckhorn, 27,716; clover dod'der, 35,670; low hop-clover, 1,445;

rabl)it's-lV)ot clover, 255; wild carrot, 3,400; sorrel, 3,485; yellow trefoil, 3,145; healall,

2,890; lamb's-quarters, 2,720; field camomile, 765; red pimpernel, 595; green foxtail,

510; wild chicory, 425; lesser .starwort, 340; chickweed, 85; nipplewort, 85; Canada

thistle, 85; forget-me-not, 85; small-flowered crane's-bill, 85; bird's-foot trefoil. 85;

small-seeded false flax, 85; other weed seeds, 3,145.

Total weed seeds to the pound, 77,101.

Sample No. 4181.—Buckhorn, 21,690; clover dodder, 46,980; .sorrel, 7,565; wild

carrot, 5,780; lamb's-quarters, 4,760; healall, 4,335; yellow trefoil, 2,465; green fox-

tail, 1,360; lesser starwort, 935; red pimpernel, 850; scentless camomile, 765; low hop-

clover, 765; round-leaved toad flax, 595; rabbit's-foot clover, 510; black-seedenl jjlan-

tain, 595; field camomile, 340; kidney vetch, 340; wild chicory, 340; spurry, 255;

chickweed, 170; ox-tongue, 170; forget-me-not, 170; saltbush, 170; hop-clover, 170;

ox-eye daisy, 170; yarrow, 85; plantain, 85; mayweed, 85; curled dock, 85; other weed

seeds, 5,440.

Total weed seeds to the pound. 90,025.

Sample No. 4183.—Buckhorn, 9,540; clover dodder, 8,460; laml)'s-quarters, 6,210;

green foxtail, 4,320; oxtongue, 1,710; round-leaved toad flax, 1,800; yellow trefoil,

1,260; red pimpernel, 900; low hop-clover, 810; wild carrot, 540; sorrel, 360; hawk-

weed picris, 360; healall, 180; large-seeded false flax, 180; mayweed, 180; forget-me-

not, 180; rabbit's-foot clover, 90; spurry, 90; witch grass, 90; field camomile, 90;

small-seeded false flax, 90; field cress, 90; horehound, 90; Frenchweed, 90; bull

thistle, 90; other weed seeds, 3,510.

Total weed seeds to the pound, 41,310.

Sample No. 4225.—Buckhorn, 26,910; Chilean dodder, 5,940; wild carrot, 9,360;

sorrel, 7,560; catchfly, 7,380; healall, 6,390; clover dodder, 6,210; lamb's-quarters,

3,600; yellow trefoil, 2,610; small-flowered crane's-bill, 900; lesser starwort, 810; red

pimpernel, 630; green foxtail, 6.30; spurry, 540; mayw'eed, 540; small crab-grass, 450:

kidney vetch, 360; liird's-foot trefoil, 270; plantain, 270; blue field madder, 180;

forget-me-not, 180; yellow foxtail, 180; oxeye daisy, 90; scentless camomile, 90;

curled dock, 90; spurge, 90; slender paspalum, 90; chickweed, 90; hop clover, 90:

low hop-clover, 90; other weed seeds, 5,760.

Total weed seeds to the pound, 88,380.

In Table II are given the analyses of the five samples of high-grade

red clover offered for sale at an average price of $15.05 per hundred

pounds, previously referred to.

Ill—III



28 MISCELLANEOUS PAPERS.

Table II.

—

Analyses of five samples of high-grade red clover seed offered for sale during
the year ended June SO, 1906.

Number of seed
sample.



IMPORTED LOW-GRADE f LOVER AND ALFALFA SEED. 29

orq

so

p.

(t>a

o

I

TO

C

o
<
a

<

(t!

so

o

5'

^

(0

/?£"Z? CLO[/^fl S££D

97 73 P£ff C£/VT

74-. 06 P£P C£A/T.

OTHER 5€5DS.

O 85 P£P C£/vr

12/7 P£/fC£Nr.

BROKEr^ SEE05 /1/\/0 D/Rr.

142 PEP C£/vr

/3 83 PEP CEA/r.

L/l/E RED ClOi/ER SEED (seeo r»/iT G£ff\fw^r£o)

96. 5S P£P CEA/r

43. /6 P£P C£A/T.

K/A/DS OflVEED SEEDS

S2

29.7

iVEEO SEEDS rOTREfiO(/A/D

2, /S3

5/, 597

DODDER.
NOT PP£S£/Vr /A/ S/IMPL£S P£P0Pr£O /fl/ r/?BL£ //.

PPeSENT //y 75. -4/ P£P C£A/T OP S/IMPl£S P£P0Pr£O //V Z4Bt£ /.

IVE/GRT or /,000 PED CWl/ER SEEDS.

/.sea GP/}A/rs.

/./05 GP/fA^S

PR/CE.

SOLD ^r $/505 POP /OOPOONOS.

/A/;POPr£D /JT ^76/ EOP/OO P0(7A/OS

.

/JCrc//^L COSTOP /./l^E SEED

/5 58 POP /OOPO(//V06.

o

so

20 39rOP /OO POOA/OS.

EXRl/JA//}r/OA/.

/A/O/C/frES THE /fyER/?GE OP TRE /JAZ/^LYSES /AJ T/IBLE/£

/A/£>/C/ir£S THE /ll/EP/IGE OP TPE /tA/ZHYSES //V T/IBIE /

1X1—HI



30 MISCELLANEOUS PAPERS.

THE IMPORTATION OF LOW-GRADE SEED SHOULD BE STOPPED.

Every pound of worthless seed imported is finally sold to the

farmer. Some of it goes into the trade to fill the demand for cheap

seed. More of it is used to mix with better seed in the grading-down

process. By mixing 100 pounds of seed worth $15 with 100 pounds

of imported screenings which cost $7.50, a medium grade will result,

costing $11.25 per hundred pounds, which is not sold at $11.25 but

at $13 or $14 per hundred pounds. Whenever a dealer mixes two

qualities of seed together to make a medium or low grade the price

is not reduced in proportion to the quality. In this way the jobber or

dealer who mixes seeds invariably gets a profit on the screenings

which are used.

Unfortunately many farmers in the United States furnish a ready

market for the refuse from our own cleaning mills, and moreover, on

account of their demand for cheap seed, we are importing the waste

from other countries. Seedsmen should not, perhaps, be altogether

blamed for meeting this demand for cheap seed, and they must be

expected to sell it as long as there is a call for it. At the same time,

the farmer not being as good a judge as the seedsman often takes

what is offered at the lowest price and unwittingly pays more for

the. seed that will grow than if he had bought the best. What is of

more importance to the farmer, however, is not that he is paying

more for his seed than he should, but that in buying low-grade

seed he gets either a poor stand from sowing dead seed, or small, weak

plants from sowing seed of low vigor, or the crop is smothered.by
weeds wliich will continue to foul the land for many years.

Argentina has a law prohibiting the importation of alfalfa and

clover seed containing the seed of dodder. Canada proliibits the

sale within her borders of seed containing weed seeds, but provides

for its export. Europe is effectually protected from the use of

poor seeds through its seed-control stations, but its screenings are

exported. It seems time that the United States had some restriction

on the importation of seeds of such poor quahty that they can not

be sold in other countries.
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FORAGE CROPS FOR HOGS IN KANSAS AND
OKLAHOMA.

By C. E. QuiNN, Scientific Assistant, Farm Management Investigations.

INTKODTJCTION.

Farmers are more and more realizing that pasture is necessary for

the most economical production of pork. Those who are raising hogs

and putting them on the market with the least cost have their entire

farms fenced hog tight. This enables them to give the hogs the range

of the meadows and fields when the crops have been harvested. Much
that would otherwise be lost is thus saved by the hogs, for they are

among the best gleaners of the waste grain, weeds, and insects in the

fields.

More hog pastures are fenced each year, more experimenting is

being done, and there is more inquiry as to the best crops for pasture.

These questions can not be answered intelligently without a knowl-

edge of the conditions of soil and climate, the market, and the adapta-

bility of crops to different sections of the country.

The Office of Farm Management Investigations has undertaken to

ascertain by a study of farm practice: (1) WHiat crops have been

found best for pasture for hogs in different localities; (2) the season

during which these crops are available; (3) the number of stock they

will pasture to the acre; (4) the value of this pasture in connection

with other feeds; (5) the quantity of grain necessary to produce a

given amount of pork on different pastures; and (6) the cost of pro-

ducing pork.

While only a small beginning has been made, . the demand for

such knowledge and its importance to the swine industry of the coun-

try has prompted the publishing of this information for each locality

as it is obtained.

CROPS USED IN KANSAS AND OKLAHOMA.

During the past summer (1907) about 150 of the most successful

swine growers and pork producers of Kansas and Oklahoma were

interviewed on the subject of the crops used for feed. In southern
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Oklahoma along the river valleys and in northern Oklahoma and

southern Kansas the farmers are favored with a soil and climate

th;:t make it jDOSsible to produce pork very cheaply. The mildness

of the climate makes it unnecessary to build as expensive shelters for

hogs in winter as are required farther north, and the open and short

winters make it possible to furnish pasture during a greater portion

of the year, thus lessening the amount of grain which it is necessary

to feed. The main pasture crops for hogs in this region are alfalfa,

wheat, oats, and rye, ranking in importance in the order named.

ALFALFA.

It is the testimony of 95 per cent of the farmers interviewed in this

region that there is no better pasture for hogs than alfalfa, where it

can be grown successfully. Those who have failed with it as pasture

owe their failure to two causes. First, the alfalfa has been pastured

before it has become well rooted. Young alfalfa is too tender a plant

to stand severe treatment except under very favorable circumstances.

There are a few farmers who have pastured it the same year it was

sown and the alfalfa has survived, but this was on rich, heavy loam

soil, usually creek bottom or river valley land with water not far

below the surface, and the season was very favorable. Ordinarily

alfalfa should not be pastured until the second year, and better still

not until the third year if it is desired to keep the field as permanent

pasture.

The second cause of failure with alfalfa is heavy pasturing and

lack of judgment in pasturing in unfavorable seasons. A good many
farmers have sown a small piece of alfalfa, and then because it has

grown rapidly and all kinds of stock are fond of it they have turned

all the stock on the farm on it and have wondered why their alfalfa

was killed out. Others pasture regardless of whether the ground is

muddy or whether the season is dry and hot. In either case heavy

pasturing is very likely to cause the alfalfa to be killed out.

ALFALFA PASTURES.

As to the amount of pasturage or the number of hogs alfalfa will

carry per acre without injury to the crop, the estimates given by

farmers vary considerably, depending on the kind of soil, the fertil-

ity of the land, and the size of the hogs pastured. The following,

however, is a safe average estimate as given by conservative men who

have had much experience. Eiver valley and creek bottom land well

set in alfalfa will carry from 15 to 20 head per acre of 50 to 125

111—IV



FORAGE CROPS FOR HOGS IN KANSAS AND OKLAHOMA. 33

pound ho*rs. Upland of fair averufje fertility will support from 8

to 10 head of the same kind of ho^i^s. There are fields that have sup-

ported '2'} head per acre all throu<jli the season for a number of years

and arc still in (^ood condition, and there are other fields that will

not furnish pasture for more than 5 head per acre; but these are

extremes. When a field is used only for pasture it is better to divide

it into several lots and move the hogs from one to the other as oc-

casion requires.

The len<!fth of the season during which this pasture is furnished

also varies. Alfalfa is ready for pasture on the average from the

middle of April in southern Oklahoma to the middle of May in

northern Kansas. In nuiny cases it will do to j^asture earlier, but it

is not best, as the young alfalfa has not the start it should have for

heavy pasturing, nor has it the strength in the plant. AVhen not

pastured too early it will furnish feed at the rate mentioned during

nearly the whole season until October in the North and November in

the South. In some years the pasture season will continue a month
later in the autumn, depending on the rainfall and the lateness of

cool weather. In some seasons, if the summer is unusually dry and

hot, the pasture will become short; but usually j^asture for the num-
ber of hogs previously specified can be depended on for about seven

months of the 3'ear in the southern limit of the territory named and
for about five months in the northern limit. This rule will apply to

other sections of the country in the same latitude as Oklahoma and
Kansas.

While many farmers pasture alfalfa fields to their full capacity,

in some sections, especially in northern Kansas, it is customary to run
about half as many hogs as the alfalfa fields will support. This

practice permits the cutting of the usual number of crops of hay,

though the yield of hay is, of course, reduced.

Alfalfa not only furnishes a great amount of pasture, but it is of

a character that goes to make bone and muscle. It belongs to the

leguminous family of plants, as do the clovers, the cowi3ea, the field

pea, the soy bean, and the vetches, and while it is furnishing this

valuable food it is at the same time adding fertility to the land.

Alfalfa pasture or alfalfa hay and corn are very nearly a balanced

ration for animals, and while it is better to have a grain ration fed

with it to hogs as well as other animals, yet a healthier, thriftier hog
can be raised on alfalfa alone than on corn alone. Many instances

are found where hogs have been raised on alfalfa alone. One Okla-

homa farmer marketed in December, 1905, 61 head of spring pigs

eight months old that averaged ITl pounds. These hogs had run

from the time they were little pigs with their mothers on 15 acres of

111—IV



34 MISCELLANEOUS PAPERS.

alfalfa without any grain. They sold on the market for 5^ cents a

pound. This made the cash value of the alfalfa jaasture about $38.35

per acre. As will be seen, this is light pasturing, as there were only

about 4 pigs per acre besides the brOod sows.

As already stated, it is much better economy to furnish a gi-ain

ration with the pasture, as it results in better gains and a better prod-

uct. One man estimates that it takes from one-half to one-third less

corn on alfalfa pasture than on a straight grain ration to make a hog

ready for market. Many let the hogs run on alfalfa until about five to

six months old, by which time they reach a weight of To to 125 pounds,

feeding just a little grain ; then they feed heavily for about two months

and sell the hogs at eight months old weighing 200 to 225 pounds.

One farmer, who raises about a thousand hogs a year and who in one

year sold $11,200 worth of hogs, makes a practice of growing his hogs

on alfalfa pasture until about eight months old, feeding one ear of

corn per head daily. He then feeds heavily on corn for a month or two

and sells at an average weight of 200 to 225 pounds. Another man

feeds all the corn and slop the pigs will clean up, all the while run-

ning them on alfalfa pasture, and sells at six to eight months old at

weights of 250 to 300 pounds. Another, who raises about a thousand

head a year, feeds all the corn the pigs will eat, beginning shortly

after weaning and continuing until the hogs are sold at ten to eleven

months old, averaging about 275 pounds.

Still another farmer, from weaning time (two months old) until

eight months old, feeds the pigs nothing but dry corn on alfalfa pas-

ture, averaging about one-half gallon of corn (3^ pounds) a day per

head. At the end of eight months he sells at an average weight of

250 pounds. Feeding the above quantity of corn a day makes the

amount fed about llj bushels per head. Figuring this at the average

price of corn in this locality, 35 cents, and the price received for pork,

5J cents, the following results will show the cost of growing pork on

this farm and the value of alfalfa pasture

:

Value of 250-pouncl bog, at 5 J cents $13- 75

Value of pig at weaning. 50 pounds, at 5* cents 2. 75

Gain from pasture and grain 11.00

Cost of m bushels of corn, at 35 cents 3.93

Value of pasture per head pastured 7.07

Now, compare these results with those of a man who had to depend

on other pasture crops than alfalfa. He estimates that it will take

15 bushels of corn on wheat, oats, and rye pasture to raise and fatten

a hog so it will weigh 240 pounds at nine months old, besides the

pasture and slop. At the price of corn mentioned, 35 cents a bushel,
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and with hoofs at 5^ cents a pound, note the cost of producing pork

on this farm

:

Value of 240-i)ound hog, at 5i cents .$13.20

Value of pig at weaning, 50 pounds, at 5* cents 2.7.5

Gain from pasture and grain 10.45

Cost of 15 bushels of corn, at 35 cents .".25

Value of pasture per head pastured 5. 20

The pasture specified here will not support more than half as many
head per acre on this farm by feeding corn all the time. The value

of this pasture is only $5.20 per head, against $7.07 per head for al-

falfa pasture on the other farm.

The experiences of these men are sufficient to show the value of

alfalfa pasture alone, and its greater value when grain is fed in

connection, and that it is an important factor in economic pork pro-

duction. A little later in this bulletin will be given the feeding sys-

tems of some farmers which will still further show the excellence of

this forage crop and others and the cost of producing pork under

such systems.

ALFALFA HAY.

"While alfalfa pasture has been found to be very valuable for hogs,

the hay as a part ration for winter is scarcely less important.

Throughout the region referred to the farmers are feeding the hay

to hogs in winter. ISIany feed the hay by throwing it on the ground

in forkfuls; others have made low racks in which the ha}^ is placed,

where the hogs can feed like cattle or sheep. The hay has been found

to be especially valuable for brood sows before farrowing. Where

it is fed during the winter only a small grain ration is necessary to

keep the sows in good flesh and in healthy condition. Sows thus fed

also farrow good litters of strong, healthy pigs.

The hay is usually fed dry. The leaves are more readily eaten by

the hogs than the stems, as they contain more of the nutritive value

of the plant. For this reason some farmers save the last cutting of

hay for the hogs because it is more relished. It is eaten up cleaner,

as the stems are not so woody, and more food value is found in the

leaves. . Sometimes the hay is cut up fine, wet, and mixed with other

feed, and sometimes it is fed ground, as there are now alfalfa mills

scattered throughout the alfalfa regions. But it is very doubtful

whether this extra expense will pay, unless it be for a ration for

young pigs.
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To avoid the expense of cutting or grinding, some farmers in order

to get the hay all eaten have soaked it in water and fed it. This has

proved very satisfactory where tried. One Oklahoma farmer carried

his hogs through a winter by feeding them alfalfa leaves soaked in

hot water for one day and the next day shorts mixed with the

pulp and water. He feeds much alfalfa hay to his hogs and is very

successful with them. He puts the last cutting in shock as soon as

wilted, and thus cures it without bleaching and feeds it to his hogs.

Another farmer carried his entire herd of hogs through the winter

by feeding them the pulp of alfa'fa hay after soaking it in water over

night. He also gave them the water to drink. This was all the feed

they had during the winter, and they were in good flesh in the spring,

with smooth glossy coats of hair. A Kansas farmer was feeding a

bunch of 50 fall pigs on corn ; during the winter they got off feed

and were not thrifty. He reduced the corn and gave a ration of two-

thirds chopped alfalfa hay and one-third corn meal, the two soaked

together. The hogs began to do better, and a little later he changed

the ration to one-third alfalfa and two-thirds corn. The results

were very satisfactory, and the cost of feed was reduced from $15 a

month on corn to $9 a month on alfalfa and corn. So alfalfa hay, as

well as pastiu'e, has a very important use on a hog farm.

WHEAT.

In northern Oklahoma and southern Kansas fall wheat is a staple

crop. It is generally seeded from the middle of September to the

first of October. The seeding Is usually 1^ to l? bushels per acre. If

the ground has been well prepared and the fall is not too dry, this

will have made a good growth by the time alfalfa pasture is begin-

ning to fail, along in November. The season here usually remains

open until Christmas, so that six weeks of very good pasture are

furnished. Some winters are so open that the wheat remains green

most of the winter and stock find pasture all winter. The spring

opens up by the last of February and the wheat gets green again in

March. By judicious pasturing, not pasturing too heavily or when

the ground is muddy, much green feed may be had without injury to

the wheat. The farmers here have taken advantage of this, and

where they have their wheat fields fenced hog tight they turn the hogs

from the alfalfa field to the wheat field in November and leave them

there during the winter unless the wheat gets too short or the ground

becomes muddy. The hogs remain in the wheat until April and do

well wdth very little grain. At this time they can go back to the

alfalfa field again. Thus, green pasture is furnished the year round.
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Where this is possible two litters a year of 200-ponn(l hoo^s can be

raised with i)rofit and pork produced very cheaply.

Wheat will not carry as many hogs to the acre as alfalfa. The

usual number is about six head per acre, though some farmers claim

that the maximum is about ten. One man claims that hogs are

one of the best animals for pasturing on wheat, not trampling it out

as cattle or horses do. Another farmer of large experience thinks it

is dangerous to pasture pigs at about weaning time on wheat. He
has lost twice, he thinks, from that cause. The last time he saved

only 15 out of 45 head. He claims that wheat is too fibrous and

collects in balls in a pig's stomach and intestines, causing inllamma-

tion, from which the pig dies. It is claimed by some farmers that

wheat is injurious to hogs just as it begins to shoot in spring. More

information is needed on this point. The usual practice is to remove

the hogs from wheat in early spring and put them on alfalfa or other

summer pasture, so that experience with wheat pasture later in the

season is limited.

The value of wheat as pasture lies chiefly in the fact that it fur-

nishes green feed for the hogs at a season of the year when it is very

much needed, especially by young and growing hogs. By having

jiasture at this season there is a great saving of grain, very little being

needed. It also enables fall pigs farrowed in September to be carried

through the winter in good condition, thrifty and well grown, so that

by giving corn in the spring they can be sent to market by June

nearly as cheaply as the March pig can be shipped by December.

Quite frequently, where hogs have been grown on alfalfa or w^heat

pasture, they will, when put on a heavy feed of corn, make a gain of

12 to 15 pounds for every bushel fed.

OATS.

In the same region where wheat is used for pasture, oats are also

used for spring pasture and are highly spoken of by all who have

used them. Some claim that hogs will do better on oats than on

wdieat. The hogs like them better and wdll eat them as long as they

grow^, while they do not like wheat when it begins to head. In this

locality many sow oats in March to furnish spring pasture for the

hogs when they come off the wheat and before the alfalfa is ready to

pasture. Sometimes oats are sown with rape at this time for the

same purpose and to give variety to the pasture. Oats will furnish

pasture at about the same rate as wheat.

The great value of oats is due to the fact that they furnish suc-

culent feed at a season when it is much needed, giving variety to the

pasture. They are also greatly relished by hogs. Oats are particu-
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larly valuable as pasture for sows and young pigs, many farmers

sowing them for this purpose. One farmer claims that he is less

troubled with scours in pigs on oat pasture than on alfalfa.

RYE.

Eye is not so generally grown for a pasture crop in Oklahoma and

Kansas as the crops just discussed. Many farmers, however, use rye

to make a part of the pasture crop for their hogs, and its value can

not be denied.

Rye is seeded from September 1 to the middle of October. The

early seeding is best, as it comes on early and gets well established

before cold w^eather and will thus make better fall and winter pasture.

Rye is an excellent pasture for late fall, winter, and early spring.

If not pastured too heavily in the spring it will head out and make

a very good yield of grain. The grain is an excellent ration to feed

with corn to pigs and growing hogs or to grind and mix in slop for

sows with pigs.

The amount of pasture furnished by rye is about three-fourths

that furnished by alfalfa, being estimated as supporting from 6

to 12 hogs per acre. One man reports having pastured 50 head

of hogs on 5 acres during fall^ winter, and spring, then harvest-

ing 20 bushels of grain per acre. In the southern part of this

region rye would be an excellent cover crop for the soil during the

winter. Besides furnishing pasture it could be turned under as a

green manure to add humus to the soil.

LESS IMPORTANT FORAGE CROPS.

"While alfalfa, wheat, oats, and rye are the principal forage crops,

there are others that are used to some extent. Among these are

clover, rape, sorghum, cowpeas, soy beans, artichokes, and grasses.

CLOVEBS.

The clovers are not generally used in the territory discussed. Among
those most used for pasture crops are red clover and white clover.

These are good, especially in the latitude of central Kansas and

farther north, but south of this the clovers do not do so well. Red

clover and white clover are the older pasture crops and are in more

general use in the older sections of the country. They are both

excellent forage crops for hogs. Red clover comes in well in the

rotation of crops; it fertilizes the land and furnishes both pasture

and hay. It is often sown wath oats or barley in the spring, or

later in corn after the last cultivation. It does very well with corn
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where there is sufficient rainfall, but in the drier regions this method
of seeding clover is not to be recommended. The first fall it is used

for pasture; the second season it is used as a pasture and hay crop.

It will furnish pasture for about ten head of hogs per acre during

the first half of the season and half that many the last half, pro-

vided the soil is fairly good and the season not too dry. The hay
is excellent for hogs, especially for brood sows in winter, but does

not equal alfalfa ha3\

White clover is better used in permanent pasture with some of the

grasses, as Kentucky bluegrass. It will not furnish as much pasture

as red clover, but is especially good while in bloom during May and
June. It does better on moist ground than red clover and will do
very well on some poor soils. It is not reconnnended to sow alone

nor fpr hay, although the dry hay contains upward of 14 per cent of

crude protein.

Alsike clover is better in some regions than red clover, especially on

low, moist ground. In some localities farther north it does better

and is a more certain crop. It will supply about as much pasture as

red clover, is seeded at the same time, and furnishes pasture for the

same period. As a hay crop it will not yield as much, but it is a little

better than red clover, as it does not have as woody a stem.

Crimson clover has not succeeded well in the past in this region, but

is to be recommended for further trial as a jDasture crop. xUong the

Atlantic coast, the only region where it is largely and successfully

grown, it has been found that the hairs of the blossoms are likely to

gather in dense balls in the stomach and intestines of animals, espe-

cially the horse, and cause death. For this reason it should not be cut

for a hay croj) after the flowers mature. It is an excellent winter

pasture crop for swine, however, and will furnish more pasture than,

red clover. It is a winter annual, and should be sown in August or

September.

The chief value of crimson clover is that it acts as an excellent

cover crop for soil during the winter months and prevents the soil

from washing or leaching. It also furnishes in southern regions

excellent winter and early spring pasture for hogs.

BAPE.

Rape is usually sown in early spring—in March or early in April

—

in Oklahoma and furnishes pasture by May. The Dwarf Essex

variety is used. It is seeded either broadcast, at about 4 pounds of seed

per acre, or else in drills 30 to 32 inches apart, using 3 pounds per acre.

Drilling is the best method, as this j^ermits of cultivation. The plants

grow more rapidly and make pasture sooner. When sown in drills,
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the hogs will not break down and destroy so much of the crop. Early-

sown rape will furnish pasture from May until August. If rape is

not grazed too closely in the spring and the stalk is not eaten off, it

will grow up and make fall pasture.

A good growth of rape will supply pasture for about 15 or 20 hogs

to the acre. One inan claims that it will take 25 head to pasture

it down.

It is often difficult to get hogs to eat rape at first if they have not

been accustomed to it. For this reason it is not grown by some. Its

value as a forage crop, however, is shown in the experiments of the

Wisconsin Agricultural Experiment Station, where it was proved to

have a feeding value per acre, when combined with a ration of corn

and shorts, equivalent to 2,436 pounds of grain and a money value of

$19.49 per acre. When the cost of seeding is counted, rape proves

valuable for pasture, as the seed can be bought usually for 8 cents a

pound and 3 to 5 pounds an acre is all that is needed. Rape should

not be pastured until it is a foot high.

Considerable complaint is found with rape because it causes sores

and scabs on the hogs. Sometimes the skin has the appearance of

being blistered. This is especially true of white hogs. This diffi-

culty can be remedied somewhat by removing the hogs to other

pasture crops for part of the time and applying a mixture of sulphur

and lard to the sores.

As one of the annual forage crops rape is valuable on account of the

cheapness of the pasture, the quantity of feed furnished, the general

thriftiness of the hogs on the pasture, and because it adds variety to

the ration and is available at a time when other pastures may be short.

SORGHUM.

Sorghum is used quite extensively in the drier upland regions for

summer pasture. It is valuable on account of the great amount of

feed furnished, pasturing from 20 to 30 head of hogs per acre. It

comes in as a summer pasture when other pastures are frequently

short on account of hot, dry weather. It is sown in May and fur-

nishes pasture during July, August, and September, or even later.

Sorghum is less palataljle and nutritious than many other forage

crops adapted to this region. For this reason many do not like it as

a pasture crop. Hogs do not thrive as well on it as on alfalfa and

require more grain to keep them growing nicely.

The special value of sorghum lies in the fact that it furnishes a

great abundance of pasture in dry, hot weather when alfalfa makes

little growth. After it is well started, say 2 feet high, it will furnish

fairly good pasture for 30 hogs to the acre for a few weeks, and
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a gfood crop will carry -;"> head of lOO-pouiKl piofs nearly all summer.
Genei'ally spcakinn;, it is used only to fill in during dry', hot weather

Avheii alfalfa is at a standstill.
,

COWPEAS.

Cowpeas are just beginnino; to he recognized in this section as hav-

ing great feeding and fertilizing value. They do much toward restor-

ing the fertility of the soil, and some farmers are making use of the

vines as a forage crop for their hogs. Wherever they have been tried

the farmers are enthusiastic in their praise of them. Not enough data

have been obtained on pasturing to be able to say how many head of

hogs cowpeas will support per acre; but in a comparison of their feed-

ing value with corn for hogs the results obtained by the South Caro-

lina Experiment Station show their importance. In this test G,02

pounds of corn and 4.1U j^ounds of cowpeas were necessary to produce

a pound of pork. One farmer in Oklahoma reported that his hogs

preferred the cowpea hay to alfalfa hay. All kinds of stock are fond

of the hay and do well on it.

The value of cowpeas as a forage crop lies in the fact that they fur-

nish a food on which the hogs make good gains. The plants will

make a good growth on rather poor soil and furnish feed during late

sunnner and fall when other green crops may be short. They also

bring the soil into a more productive state, the same as clover or

alfalfa.

If cowpeas are planted in May they will make late summer pasture.

The best pasture is obtained after the peas are formed and well grown,

as the peas are very nutritious and cause- the hogs to gain in flesh

rapidly.

In this same latitude in the higher altitudes, as in the San Luis Val-

ley in southern Colorado, where it is too cold for corn, the farmers

have found the Canadian field pea a very profitable crop for forage

both for sheep and hogs. A large acreage of these peas is put in each

year, the peas being sometimes sown alone, but more frequently with

oats or barley. The seeding is done in April or early in May, and the

crop can be pastured by midsummer. The best season foy pasturing

however, is later, when the jjeas have formed, the stock being allowed

to harvest the crop. Hogs make a very thorough harvesting, clean-

ing up the peas* and the vines quite thoroughly. "\Miat vines are left

on the ground, together with the manure, enrich the soil and add.more
humus to it. In addition to this the labor of harvesting is saved.

Some fields, of course, are harvested for hay and make excellent win-

ter forage for cattle, horses, and sheep. The hogs raised in this valley

receive no corn. They go on the market as bacon hogs and top the

market in competition with corn-fed hogs. These hogs usually get no
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farther than Pueblo, Leadville. Silverton, and adjoining towns. The

Pueblo packers have been using them for a number of years and speak

very highly of them. Thus, the field pea has made the hog industry

profitable outside of the corn belt.

soy BEANS.

The soy bean is used but little as a forage crop by farmers in this

section, and the value of this crop is but little appreciated. Soy

beans can be planted on a field from which a small grain crop has

been removed, and some varieties will make an excellent growth of

forage and even mature seed. They will thus furnish pasture for

hogs during the latter part of August and September, and the gi'een

and ripening beans when harvested by the hogs in this way make

an excellent feed. The beans when fed in a ration consisting of one

part beans and three to five parts of corn or Kafir corn, as shown by

the Kansas Agricultural Experiment Station, make a very profitable

ration for fattening hogs. The saving in the amount of feed nec-

essary to make a gain of 100 pounds is from 13.2 to 3T.5 per cent

and the increase in gain is from 1-t.G to 90.4 per cent. Also, in a

feeding test at the Indiana Agricultural Experiment Station, where

soy beans, middlings, and tankage were used as rations with corn,

the soy beans proved to be the most valuable adjunct used. As

compared to corn fed alone, hogs that received one-third soy beans

to two-thirds corn made two and one-fifth times as much gain in the

same length of time. The cost per 100 pounds of gain where corn

was fed alone was $5.01 against $3.59 where one-third soy beans and

two-thirds corn was fed. Hogs so fed look thrifty, have a good appe-

tite, fatten rapidly, and have glossy hair like animals fed oil meal.

The great value of the soy bean is its power to withstand excessive

drousrht, like Kafir corn, and it will also withstand much wet weather.

It is not attacked by chinch bugs and in addition to its great feeding

value makes an excellent second crop following wheat or oats to build

up run-down or thin soil. Protein is very necessary in a ration for

building bone and muscle, as all feeders are coming to know, and the

soy bean is exceptionally rich in this. It even stands ahead of alfalfa

in this respect.

GEASSES.

The grasses are not so good for hog pasture as the crops previously

mentioned, but they are used to some extent. Those most commonly

grown are Kentucky bluegrass, English bluegrass or meadow fescue,

Bermuda grass, and the native wild grasses.

Kentucky bluegrass is used through Kansas and southern Nebraska.

South of Kansas in Oklahoma Bermuda grass is used.
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As an example of the value of English bluegrass, the experience of

one farmer in northern Oklahoma may be cited. He uses only

English bluegrass and wild grass as pasture. On 12 acres of the

bluegrass sown the fall before, he pastured 150 head of stock hogs

all the spring until about the middle of May. The hogs were then

taken off and the grass allowed to go to seed. This farmer states that

he harvested a crop of seed larger than the ordinary crop.

Bermuda grass is not much used as a pasture for hogs, but should

be grown more in regions to wliich it is adapted. It is relatively

rich in protein, is not easily killed out by pasturing, and withstands

drought well. It is often used as a soil binder and might well be

used for hog pasture. Many hilly farms that are now washing

badly could be put in Bermuda grass and pastured to stock, thus

saving the land and building up the soil. Some farmers are begin-

ning to make use of this grass and are fencing it for hog pasture.

It withstands heavy grazing, i-ooting, and trampling.

Some farmers have fenced in the prairie grass and are now grazing

their hogs on it. While it does not liave a very high feeding value,

hogs will do very well on it with grain. One man claims that prairie

grass will make hogs hold their own at the rate of G head per acre.

BOOT CROPS.

The root crops most used in this territory are potatoes, artichokes,

peanuts, and sugar beets.

Artichokes are a very good root crop to use for hogs. They can be

planted in the sj)ring the same way as potatoes and cultivated the

same. In the fall the hogs can be turned in to harvest them. They
thus furnish a good late fall and winter food, especially for brood

sows and shoats. One farmer claims that 1 acre will keep from 20 to

30 head in fine condition from October till spring. Their use reduces

considerably the amount of corn that must be fed. Xone of the tubers

need be dug except for seed ; the hogs will dig the rest. Early in the

fall hogs do not eat artichokes readily. In winter and spring they eat

them greedily.

Artichokes have a tendency to become a pest on cultivated land, or

if planted continuously on the same land they become diseased. They

may be grown very successfully, however, in a pasture crop rotation

for hogs. As the acreage needed is not large, they can be planted on a

part of a field in March or April and the rest of the field sown to rape.

In August the part sown to rape can be reseeded to rape for fall pas-

ture. This field can be sown to oats the next spring after rape, and

barley sown after the artichokes. The crop may be pastured continu-

ously if needed, or later mowed for hay. In August, after this crop is
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removed, rye and clover may be sown. This will furnish pasture for

the ensuing fall and for the following year. This makes a three-year

rotation of pasture crops that fit in very well with each other. Pre-

paring the land in July and August for the following crop of rye and

clover effectually eradicates the artichokes.

The Oregon Agricultural Experiment Station made a test to deter-

mine the feeding value of artichokes with grain for hogs. The result

of the test showed that where artichokes were fed there was a saving

of nearly 2 pounds of grain for every pound of gain in live weight.

Besides, the hogs were healthy and vigorous all the time.

The artichoke is superior to the common beets and turnips for

hogs—about the same as potatoes—and they are richer in protein than

sweet potatoes.

Peanuts are but little used in this region, but farther south and east

they are used extensively. One man estimates that when pork is 4

cents a pound, peanuts return $10 per acre when harvested by hogs.

The Alabama Agricultural Experiment Station made investiga-

tions as to the relative value of peanuts, chufas, cowpeas, rape, sor-

ghum, and sweet potatoes as pasture crops for hogs. The amount of

grain required with peanuts to make 1 pound of gain was 1.77

pounds; with chufas, 2.3 pounds; with rape, 2.68 pounds; with cow-

peas, 3.07 pounds; with sweet potatoes, 3.13 pounds, and with sor-

ghum, 3.7 pounds. Five Tamworth hogs in twenty days on Spanish

peanuts gained 2.29 pounds a day each.

Peanuts can be very profitably grown in many sections of the

latitude of Oklahoma and Kansas. This crop will do better on a

sandy loam than on a heavy clay soil, and wall make a fair crop on

thin soil where corn will not yield well. They are a very good crop

to raise, both for pasture and for hay ; stock of all kinds are very

fond of the hay. When the nuts are left on, it is richer in protein

than alfalfa hay. The variety best to grow, both for hay and pas-

ture for hogs, is the Spanish peanut. It is a small-sized nut and

grows in great clusters close around the taproot of the plant. The

Spanish nut is not so particular in soil requirements as the larger

varieties and is easier harvested on account of growing in clusters.

It is claimed that peanuts can be grown in dry regions where corn

will not succeed. This, if true, is important in the southern-plains

region. Peanuts can be made to take the place of corn in fattening

hogs, although the peanut-fed hog makes softer lard and the quality

of the meat is not so good, especially in the bacon hog. But as an

adjunct to corn the peanut is an excellent forage crop. It is claimed

that the northern-grown nut is better flavored and less oily than that

grown in the South.
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The licanut can bo planted the hist of April or first of May in the

latitiulo of the regions discussed in these pages and is ready to turn

the hogs on by the last of August.

In Colorado, in the sugar-beet district, hogs have been fed quite

extensively on beets in the winter. Beets do not prove satisfactory

when fed alone, but are used to some extent as part ration with grain.

One farmer states that he saves a good supply each year to feed in

the winter to his hogs to keep them in a healthy condition.

In a feeding test at the Colorado Agricultural P^xperiment Station

sugar beets proved to be wholly unsatisfactory when fed Avith grain.

The cost per hundred pounds of gain of beets and barley fed hogs

was $0.01 ; of beets and corn fed hogs, $7.22, the latter being higher

than any other ration fed.

. PUMPKINS.

Pumpkins are an excellent feed for keeping hogs in a healthy

condition. ^lany farmers claim that the seeds of pumpkins will

prevent worms in liigs and shoats and that a ration of ])umpkins

fed with grain will keep hogs thrifty and give them a good appetite.

A good many Avagonloads can be grown on an acre of ricli land.

Stumpy land or low moist land will grow good pumpkins.

PASTURE CROPS FOR DIFFERENT SEASONS.

It is not the j)ur})()se of this bulletin to di.scuss the rotation of

crops and its importance on the farm, but the aim is to briefly men-

tion the forage crops that are adapted for hogs each month of the

year in this region and to explain how they can be made to overlap

each other, so that green pasture can be provided for each month
in the southern part of the territory discussed and for the greater

part of the year in the northern part. Hog raisers know that some

months of the year there is an abundance of pasture, while at other

seasons there is very little, if anv. At such times other feeds must

be resorted to that will supply the deficienc3^ The extra feed re-

quired is expensive and cuts down the margin of profit in pork

l^roduction.

It will not be practicable to name the crop that is best adapted to

every locality for the different seasons, as each farmer must know his

soil and conditions and adapt his crops to those conditions. The fol-

lowing table wall show the crops that may be ready for pasture in the

months specified and the possible area of pasture provided, but the

choice of one or more of these must be left to the farmer himself.
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Table L—Crops that may he available for pasturing hogs every month in the
year, tcith the number of head an acre will support.

a

For pasture during-

April and May

June and July.

AugustandSeptember.

In the latitude
of—

Oklahoma.

Kansas .

.

Oklahoma

.

Kansas

.

Oklahoma

Kansas .

October and November

.

December andJanuary

February and March..

Oklahoma.

Kansas .

(Oklahoma.

Kansas

{Oklahoma.

Kansas

Crops that may be
used.

blue-

Alfalfa ...

Rye
Oats
Rape
Alfalfa ...

Rye
Clover
Oats
Kentucky

grass.
English bluegrass
Spring rye
Late oats
Sorghum
Alfalfa
Potatoes
Rape
Spring rye
Late oats
Sorghum
Alfalfa
Prairie grass
Sorghum
Cowpeas
Soy beans
Peanuts
Alfalfa
Sorghum
Cowpeas
Soy beans
Peanuts
Potatoes
Alfalfa
Alfalfa
Wheat
Rye
Sweet potatoes . .

.

Artichokes
Rape b

Alfalfa
Wheat
Clover
Peanuts
Rye
Sweet potatoes . .

.

Artichokes
Wheat
Rye
Artichokes
Wheat :

Rye
Artichokes c

Wheatrf ,

Rye ,

Artichokes
/Rye .'

IArtichokes c
,

Time of sowing.

Previous year.

.

Previous fall...
March 1

....do
Previous year .

.

Previous fall...

do
Last of March .

Previous fall

March 1

April 15 ,

March 1 to April 1 .

Previous year
March
March 1 to April 15
April 1 to 15
April 15 to May 1

April 1

Previous year

Number of
hogs that
can be pas-
tured per

acre.

April
May
.....do
April
Previous year
May 1

...;do
do
do

April 1

Previo'us year ^ .

.

do
September 15
September 1

May 1

March or April
do

Previous year
September 1

March or April
May 1

September 1

May 1

April
September 15 to October 1.

September
April
September 1

do
April
September 15 to October 1.

September
April
September 1

April

8-16
6-10
6-10
15-20
8-16
6-10
6-10
6-10
8-10

8-12
6-10
6-10
20-30
8-16

(Unknown.)
15-20
6-10
6-10

20-30
8-16

6
20-30

10
13

8-10
5-10

20-30
10
10

8-10
(Unknown.)

5-10
7-14
6-8
7-10
8-12
15-25
15-20
7-14
5-6

6-10
8-10
5-6

8-10
15-25
5-8
5-8

15-25
5-8
5-8

15-25

5
6-10

15-25
5-JO
15-25

" The number of hogs that can be pastured per acre, it must be remembered, depends
on the fertility of the soil, on the season, and on the size of the hogs. This estimate is

based on the same figures as were secured on alfalfa pasture ; i. e., hogs that weigh from
50 to 12.5 pounds per head.

''Rape will furnish fall pasture as indicated if it is not pastured too close in the spring.
It will branch out from the roots and stem in the fall. It may also be planted in August
for fall pasture.

''Artichokes are available when not frozen. They may be left in the ground until it

thaws in the spring, when the hogs will finish harvesting" them.
<* Wheat should not be pastured after the 1st of April if a crop of grain is desired.
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SYSTEMS OF HOG FEEDING.

Nearly every fanner who has succeeded with hogs has a feeding

system of his own, yet there are some features common to all. A
good illustration of the successful handling of hogs on a small farm
is that employed by a man in northern Oklahoma on an 80-acrc farm.

He has his whole farm fenced hog-tight and turns oif annuall}' from
it an average of 100 head of hogs. All these are of his own raising

and are grown and fitted for market with the crops raised on his

farm, with the exception that a little corn is occasionally bought.

He has 5 acres of alfalfa and each autumn sows 5 acres of wheat for

late fall and winter pasture. In the spring he sows oats to supple-

ment the wheat and alfalfa. The wheat is sown at the rate of 1^

bushels to the acre, about September 1, and furnishes pasture in the

fall, when alfalfa pasture is getting short, and for a part of the

winter. The wheat will also furnish some pasture for the hogs in

the spring. The oats tide over until the alfalfa is ready for pasture.

Thus, green feed is furnished for the greater part of the year. The
rest of his 80 acres this farmer plants to corn. A part of this corn

is fenced off and " hogged down " in the fall. As fast as the hogs

need it the fence is moved over, and fresh corn is taken in. This

pasturing is begun at the same time that corn is usually cut up green

and fed to hogs, i. e., when it is in the roasting-ear stage. Spring

pigs are turned on this. This plan of feeding is kept up until the

remainder of the corn is all husked from the field. Then the hogs

are turned in to clean up the waste corn in the field. Last summer
cowpeas Avere drilled in the corn when plowing the last time. These

furnished nuich valuable feed in addition to the corn.

In April this mah had 20 head of fall pigs averaging about 125

pounds. These shoats had had no feed except wheat and alfalfa

pasture and the waste grain they gathered from the field except a

little corn that was thrown to them each day in the late winter and

early spring. In April they were put on ground corn for thirty days.

During this time each ate an average of one-fourth bushel daily. At
the end of thirty days they averaged 225 pounds. This makes an

average gain of 3^ pounds per day, or a little more than 13 pounds

of gain for each bushel of corn fed. The market price of corn was

50 cents a bushel. The hogs sold at $5.50 per hundred, thus bringing

73^ cents a bushel for the corn fed. <

This farmer raises two litters of pigs a year, farrowed in March
and September, turning off fall pigs in the spring and spring pigs in

the fall, selling at 6 to 8 months old. From March 15 to November

1, 1906, he turned off $720.50 worth of hogs and had 22 head in the

fattening pens, all of his own raising and all grown and fattened

on the products of his own farm.
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Another farm in the same locality will serve as an illustration of

what ma}?^ be done with fall pigs in this section. Eighty head ran on

the alfalfa and wheat fields of the farm during fall and winter.

They gathered roughage and waste grain in the fields and were fed

no grain until 6 months old. At this age they averaged 135 pounds.

They were then fed some corn on alfalfa pasture, the amount grad-

ually increasing till the pigs were on full feed. Corn was fed for

two months, during which time the pigs made an average gain of 14

pounds for every bushel of corn fed. They were sold at 8 months

old, weighing 235 pounds each. The price of the corn was 45 cents a

bushel. This makes the cost of the corn fed $257.14, or $3.21 for each

hog. At the average price of hogs in this locality, 5^ cents, the

herd averaged $12.92| per head. Deducting the price of corn fed

leaves, as the value of the fall and winter pasture for each hog, $9.71.

Another farmer ran a bunch of September pigs on alfalfa and

wheat pastures until the following May, when they weighed 125

pounds. They received in addition one ear of corn each twice a day.

At this time the corn was increased gradually until each hog was

getting 10 ears twice a day, which this farmer claims is the maxi-

mum feed for young hogs. They were fed thus for six weeks, mak-

ing in this time a gain of about 100 pounds a head and consuming

10 bushels of corn each at a cost of $3.50 a head, or ^ cents a pound

for each pound of gain on corn. Allowing 4 bushels more as the

quantity probably fed up to the fattening period at two ears a day,

makes the cost for corn for each hog $4.90. To this adding $1.10 a

head for pasture and slop (the cost of the slop fed is not known)

brings the cost of each hog to $6.50 a head, or 2| cents a poimd.

This allowed a good margin of profit at the ruling price of pork.

To show the importance of alfalfa hay in a system of feeding, the

practice of the farmers around North Platte, Nebr., and elsewhere

may be mentioned. The alfalfa hay is ground up fine or else fed

whole with corn in the proportion of about 5 pounds of alfalfa to 1

pound of corn. This is fed to the brood sows during the winter, and

they come through in excellent condition on very cheap feed. In many

sections alfalfa hay is worth about $5 a ton on the farm. One ton

of alfalfa and about 8 bushels of corn will keep three brood sows one

hundred and thirty days, or nearly the whole winter. The hogs so

kept farrow pigs that are remarkable for their vigor and size.

In these times of scarcity of labor and its high price many farmers

are trying to reduce the labor on the farm. Some of the hog raisers

have adopted the plan of harvesting the corn crop by turning the

hogs into the cornfield and letting them gather it, or "hogging it

down," as it is called.
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One man in Ohio turned 122 spring pitjs and older hogs into a 10-

acre cornfield in September. The total Aveight of the hogs was 15,693

ponnds. The spring pigs averaged 82 pounds and the older hogs 150

pounds. There was about the same number of each kind. The corn

would yield about 00 bushels an acre, and in it there were a good
many pumpkins. The hogs had access also to a 5-acre clover field

from Avhich the seed had been removed. "Water was hauled to them
and the^^ had the shade of the woods near by. In twenty-eight days

the hogs had gained 6,522 pounds. At this time 57 head were sold,

averaging 245 pounds, bringing $5.15 per hundred. The remainder

were not sold, but the farmer was offered $5 per hundred for them.

Counting the entire gain of 6,522 pounds at $5 would make $327.00,

or $31.20 2)er acre for the field. This paid 52 cents a bushel for the

corn which on the market was worth 40 cents. The whole herd of

hogs made an average dail}^ gain of 1.92 pounds.

Another man in southern Kansas makes a practice of "hogging

down " corn. He uses a portable fence and fences off 5 to 10 acres

at a time, taking in more as needed. He turns the hogs in the corn

in August. On 12 acres of corn one year he fattened 50 head of

hogs, using about 000 bushels of corn. Of the bunch 42 head were

sold, averaging 240 pounds, netting $000. Allowing 100 pounds
gain for each hog on the corn thus fed, the corn brought 41^ cents

a bushel, without the expense of gathering.

Another man in Oklahoma has been " hogging down " corn for a

number of years. About 500 head of hogs are turned off this farm
every year. By gathering and weighing corn beside that which was
gathered by hogs, it was found that a bushel of corn " hogged down"
will make as much pork as the same quantity husked and fed, while

the expense of harvesting is saved ; besides saving the labor of feed-

ing the corn to the hogs the field is also cleaned up better than a

husked field.

An Iowa farmer began hogging down corn several years ago, using

20 acres the first year. He watched carefully the feeding of the

hogs on this field and concluded that no more corn was wasted than
would have been left in the field by the average husker. Since that

time he has hogged down all his corn, thus saving the expense of

husking. This man says the cost of husking for one year will fence

the field hog-tight if there is already a wire fence for cattle. Husk-
ing 40 acres of corn yielding 40 bushels per acre, at 4 cents per

bushel—it has cost nearer 5 cents the last season (1907), figuring

board, etc.—amounts to $04. If the 40 acres are a square field this

allows 20 cents a rod for the fence the first year. With a cattle

fence already provided this will buy the wire to make it a good
hog-tight fence. Besides this there are two other great objects to
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be attained by this method of harvesting corn: (1) The improve-

ment of the land and (2) the health of the hogs. The farmer

referred to says that in his first year's experience he snapped 20 acres

of corn beside the field hogged down. The next spring both were

sown to small grain under the same conditions and with the same

preparation. The wheat on the land where corn was hogged down
made 5 and the oats 7 bushels more to the acre than did the other.

The difference is just as noticeable in a succeeding corn crop. The

husks, cobs, stalks, and leaves all remain on the land, and these,

with the manure from the hogs, enrich the soil and add organic

matter to it.

The health of the hog is another im.portant item. Hogs that have

plenty of range and exercise are not nearly as susceptible to disease

as those confined in a small pen. A hog that goes out after his feed

will be well grown and thrifty, accustomed to the elements and not

liable to be injured by a sudden change of weather. It is difficult

to put a good finish on hogs while running in a large pasture. If

they are allowed to run on good pasture until three w^eeks or a month

before sending to market, and are then shut up and given all the

corn they want, with plenty of pure water, they will make very rapid

gains.

This man allows his pigs to run in the corn as soon as the land is

plowed the last time, but does not let the older hogs into the field

until the corn is in good condition to feed in the fall. He says he

has also had good results from letting cattle into the corn first and

following these with hogs. He thinks this is the most practical

solution of the labor problem when help is so high-priced and scarce.

As stated in the beginning, it is the aim in this bulletin to deal

with some of the practical problems that are confronting the farmers

of this country. Facts that have come under the writer's observation

in the past year (1907) have been stated as concisely as possible and

applied to the territory visited and to similar latitudes. It is impos-

sible, as already stated, to prescribe for the wants of each individual

farmer in the limits of a bulletin such as this. The facts are given in

a general way, and it remains for each hog raiser to pick and choose

for himself as his judgment dictates,
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THE CULTURE AND USES OF BROME-GRASS.
By R. A. Oakley, Asdstant Agrostologist, Forage Crop Tnrestufntioux.

INTRODUCTION.

It is the purpose of this bulletin to describe some of the more gen-

eral methods used in the growing and utilization of brome-grass in

the sections where it is now of most importance, and not to discuss

in (•()nii)leto detail its culture throughout the entire United States.

While the methods described are those employed in North Dakota,

South Dakota, and the Canadian Northwest, they are also applicable

in general to all other sections where this grass can be grown. The

treatment given the subject is slightly inconsistent, since the methods

actually practiced by the farmers and the suggestions and conclu-

sions drawn by the writer from his investigations are combined in

such a way as not to make them entirely distinct. It is hoped, how-

ever, that the matter Avill in this form be of more assistance to those

contemplating the growing of the grass than were another plan of

arrangement followed.

Brome-grass {Bromus inermis Leyss.), sometimes called smooth

brome or Hungarian brome, is a vigorous perennial grass, possessing

aggressive underground rootstocks by which it propagates readily.

In general, it grows from 15 to 30 inches high, but under exception-

ally favorably conditions it attains a height of 4 feet or more. The

seed is borne in an open panicle closely resembling, that of the well-

known chess, or cheat, and is produced abundantly. (See PL V,

fi.g. 1.) Although the grass is inclined to mat at the base, the entire

stem is also quite leafy. (See PI. V, fig. 2.)

Brome-grass was introduced from Europe about 1880 and has at-

tained considerable importance in North Dakota, South Dakota, and

the Pacific Northwest. It is growai in this country, to some extent

throughout the general region from Kansas north to the Canadian

boundary and west to the Pacific coast, but its importance in the

timothy and clover region is at present very limited. The grass is

capable of withstanding severe cold and extended periods of drought,

but it is seriously affected by heat, and consequently can not be grown

successfully south of the southern boundary of Kansas except at high

altitudes or under otherwise favorable conditions. It does Avell on
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a variety of soils, but gives best results on soil that is well supplied

with humus. It can, however, be grown ver}^ successfully on sandy

or ffraA^ellv land.

In the Dakotas and the closely adjacent sections brome-grass is

of more importance than in any other portion of this country. It

has been grown in this region for twelve or fifteen vears, but is

as yet not so widely distributed as would be expected. Improved

methods of growing alfalfa, making that crop more certain, are in a

measure responsible for the comparatively limited use of brome-

grass. This is true more especially in South Dakota than in Xorth

Dakota. In sections where alfalfa can be grown brome-grass can

not compete with it as a hay crop. In the more humid portion of the

above-named States and on the better classes of soil it has the reputa-

tion of being difficult to eradicate, and, whether this is warranted or

not, this belief has a decided tendency to make the grass unpo])ular

in such sections. For the above reasons and because there is still a

considerable quantity of native hay produced, and consequently not

such a pressing demand for cultivated grasses, brome-grass has not

attained more importance than is the case at present.

METHODS OF CULTIIIIE.

PREPARATION OF THE SEED BED.

For the preparation of the seed bed it is the common practice to

plow the ground as early as possible in the spring, which in most sec-

tions is in ]March or very early in April. It is then put into condition

for seeding by a thorough harroAving, or by disking, harrowing, and

rolling. A careful preparatory treatment is considered essential in

the securing of a good stand of grass. Some successful growers favor

fall plowing, since this puts the land' in better condition for seeding

in the spring. Brome-grass follows all crops with practically the

same results. It does well after corn, as well-cultivated corn ground

is usually quite free from weeds. ^Mieat and oats, however, are most

commonly the preceding crops.

SEEDING.

The seed is usually sown during the first part of April or as soon as

the weather is favorable, which may be even as early as the latter part

of March. One bushel (14 pounds) to the acre is considered by most

growers to be a sufficient quantity of seed to produce a satisfactory

stand, and good results are often obtained with 10 to 12 pounds. At

the Manitoba experimental farm 10 pounds of good seed is recom-

mended, and 10 to 12 pounds at the Saskatchewan experimental farm.
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If desired for pasture alone, it is considered well to sow as much as

20 to 25 pounds to the acre, since this quantity gives a stand that will

nuike good grazing sooner after sowing tlian a light seeding. Heavy-

seeding is advised for sections where the grass is being introduced or

is not commonly grown. The decrease in recent years in the quantity

of seed sown to the acre is due to the fact that home-grown seed is

used and better methods are employed in cleaning and sowing it.

The amount of rainfall in any section usually determines whether

the seed is sown with or without a nurse crop. In general, in the

eastern half of the Dakotas a nurse crop is used, while in the western

part, where the rainfall is less, the grass is sown alone. Wheat, oats,

barley, and spelt are used as nurse crops and are usually sown at the

same rate as when sown alone. The grass seed is sometimes mixed

with the grain, but it is a more common practice to drill in the grain,

sow the grass broadcast afterwards, and cover by harrowing across

the drills. In sowing brome-grass seed with grain it is often difficult

to prevent it from being covered too deeply, which usually results in

an uneven stand. Difficulty is also often experienced in getting a

mixture of grain and grass seed to feed evenly through the drill.

Even in the more humid sections of the Dakotas there is some dif-

ference of opinion as to the advisability of using a nurse crop. The

best argument in favor of this practice is that returns are obtained

from land which otherwise would be practically idle for one year, as

the grass yields nothing the first season, even though sown alone.

Seeding alone, however, usually gives a better stand, except, perhaps,

on weedy land, in which case a nurse crop is quite effective in keeping

down the weeds.

In the less humid sections, where brome-grass is most commonly

sown alone, the preparation of the seed bed is essentially the same as

in cases where a nurse crop is used. ^Vlien the seed is sown with a

drill, it is a good practice to harrow afterwards, as this treatment

leaves the ground in a better condition to conserve moisture. The

only objection to this method is that it is likely to cover the seed too

deeply.

A\liere fall wheat is grown, brome-grass is sometimes sown with it.

By the time the wheat is cut the next summer the grass has made a

good growth, and a heavy crop of hay is secured the year following

this. Throughout the entire brome-grass region there is some fall

seeding done, the time of seeding varying from July to October.

Whether sown in the spring or fall,' with or without a nurse crop,

brome-grass generally does not make a very vigorous growth and

yields practically no forage or seed the first season. When sown

alone it is found necessary to mow the grass once during the summer

to keep down the weeds. In this case the cutting should be allowed
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to remain on the ground. Aside from this, the field receives no at-

tention and in most cases it is not pastured in the fall. When grazed

during the autumn of the first year care should be taken to avoid

overpasturing.

RENEWAL or MEADOWS.

Under ordinar}^ conditions a meadow of brome-grass will remain

productive for three or four years, depending largely on the kind of

soil and the nature of the treatment which it receives. Although it

has been grown for a number of years in this country, there has been

very little done in an experimental way by farmers to determine the

best methods of renewing old meadows. In the Canadian Northwest

more attention has been given to this subject, and farmers there have

obtained very good results by their methods.

The history of a field of brome-grass is in general as follows:

During the season in which it is seeded very little is obtained from

it, except, perhaps, a small amount of pasturage; the next year a

very fair crop of hay is secured; the third year, a maximum crop;

the fourth year the yield is considerably reduced; and following

this it decreases rapidly, owing to the meadow becoming what is

commonly called " sod-bound." As before stated, the decrease in

yield after the third year depends to a large extent on the kind of soil,

since on heavy, rich soils the grass usually remains productive for a

longer period. The character of the season also is thought to have

an effect on the life of the meadow, and some farmers are of the

opinion that if conditions are exceptionally favorable for a large crop

the second year the grass has a tendency to diminish in yield earlier

than if an ordinary crop was produced at that time.

The method of renewal giving best results in the Canadian

Northwest and also practiced to some extent in the Dakotas is that of

shallow breaking, the time of year depending largely on the amount

of rainfall. The experimental farm at Brandon, Manitoba, recom-

mends that the meadow be plowed about 2 inches deep in June or

early July, after a crop of hay has been removed, the sod being

then rolled and worked down thoroughly. As a result of this treat-

ment a good crop of hay is secured the following season. Farther

west, in Saskatchewan and in the drier portions of the Dakotas,

breaking the meadow in the spring, about May, gives best results.

This method is recommended by the experimental farm at Indian

Head, Saskatchewan. Satisfactory results have been obtained in the

more humid sections from shallow-breaking the sod in the spring

and putting it in condition for a light seeding of grain, oats being

frequently used. If thought necessary, to 8 pounds of brome-

grass seed is added. In this way a crop of grain is secured the same

year, and a good crop of grass the next, so, that the ground is not
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allowed to lie idle. Returns are of course obtained from the land

if the breaking is done in June or July after cutting a crop of hay.

In the drier portions spring plowing is necessary, but since grain can

not be sown on the sod no returns are obtained until the following

year. Good results are sometimes secured from breaking the sod in

the fall and soAving oats or some other small grain in the spring.

"When this is done the grass comes on for a full crop the next year.

This method, however, is not commonly practiced.

Disking appears to give better results in the humid than in the

drier sections, but in general it can hardly be said to give entire

satisfaction. Better results are obtained' on sandy or loose soil than

on a heavy soil where a tough sod is formed. Farmers who have

done very little toward improving their meadows are commonly of

the opinion that disking is an effective means of renewing them, but

actual experiments indicate that the value of this treatment is con-

siderably overrated. Harrowing with a drag harrow in July after

the hay is cut has proved benefic-ial in some instances.

The practice of applying barnyard manure to unproductive

meadoAvs has not been followed to any great extent, and under present

conditions it is hardly j^racticable. The results obtained from such

treatment have not been very definite, and in some cases they have

been quite contradictory. That a liberal application of barnyard

manure, even when no other treatment is given, will materially in-

crease the yield of hay from a so-called " sod-bound " meadow has

been proved by reliable and successful farmers. Best results have

been obtained by applying an even top-dressing early in the spring

before the grass begins to grow. Sheep manure has been found to be

very beneficial.

Hardly sufficient evidence has been obtained to Avarrant definite

statements regarding the value of various fertilizers. Prof. J. H.

Shepperd, of the South Dakota Agricultural Experiment Station, in

the season of 1905 obtained some results that w^ere very favorable to

the use of nitrate of soda. At the Highmore station, South Dakota,

experiments conducted with the same fertilizers in 190G gave rather

indifferent results. The data available on the subject of reiiewing

meadows by either barnyard manure or commercial fertilizers are so

incomplete and the practice of renewal in this way is so unusual

that it is not considered advisable to discuss the subject further at

this time.

MIXTURES OF BROME-GRASS WITH OTHER GRASSES.

Some attention is being given to mixtures of brome-grass with

other grasses, and very good results are being obtained. The practice
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SO far is very limited, and the proportions of the different grasses to

use and the methods of handling have not been well Avorked out.

At present timothy seems to be the most common grass used in

mixtures; alfalfa, red clover, slender wheat-grass, meadow fescue,

and orchard grass are also used. Grasses and clovers are mixed with

Bromus inermis to improve the quality and yield of forage and, for

what is jDrobably of more importance, to prolong the period of pro-

ductiveness by keeping the brome-grass from becoming sod-bound.

Results of experiments to determine this period have so far been

rather indefinite. It is probable tha-t the sod-bound condition can be

delayed for a short while, but not for any great length of time.

Alfalfa and clover are of value also, since they tend to maintain the pro-

ductivity of the soil, and where these plants are mixed with brome-

grass they can be pastured with little danger to stock from bloating.

Timothy has been grown with brome-grass at the Manitoba experi-

ment farm with very good results, but it is the opinion there that it does

not materially increase the life of a meadow and that the brome-grass

eventually crowds it out. This mixture is quite commonly grown

throughout Manitoba. Mixtures have been tried on the experiment

farm at Indian Head, Saskatchewan, and one composed of 7 pounds

of Bromus inermis and 7 pounds of slender wheat-grass {Agropyron

tenerum) has given good results. A meadow of this mixture after

having been down for six years without renewing still remained pro-

ductive, yielding two tons of hay to the acre. In the Dakotas experi-

ments are being conducted with alfalfa and brome-grass, and there

is a probability of the combination coming into general use where

alfalfa can be successfully grown. Mixtures with orchard grass and

meadow fescue have given indications of being worthy of attention.

In all permanent mixtures the quantity of brome-grass seed n<ed

should be smaller than the sum of the other constituents, as brome-

grass has a tendency to crowd out the other grasses.

USES AND VALUE.

PASTURE.

Although grown as a general-purpose grass, Bromus inermis is

much better adapted for use as pasture than for hay, on account of

its tendency to form a turf. It furnishes a large quantity of pala-

table pasturage, and is especially valuable because it can be grazed

early in the spring and late in the fall, and unless the season is unfavor-

able it furnishes a considerable amount of feed during the summer.

^Vliere it is now being grown there are no grasses that can equal it

for pasture on sandy land, as it not only producers well on such soil,

but forms a sod that withstands trampling and is not easily pulled up
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by stock. This is an important feature, especially where sheep are

grazed. Even after the grass has become sod-bound and produces

only light yields of hay it can still be pastured profitably for two or

three years. While it is impossible at the present time to secure

definite data in regard to the carrying capacity of Bromus inermis

pastures, it can be conservatively stated that both in favorable and

unfavorable seasons they furnish more grazing in the western part

of the Dakotas than the native grasses and more in the eastern part

than Kentucky bluegrass.

HAY.

Brome-grass is not an ideal hay grass, although for two or three

years after sowing it gives a satisfactory yield of a very good quality

of hay. On rich land the yield is better than the average for stand-

ard grasses, antl the quality is good. (See PI. VI, fig. 1.) It is

generally agreed that the best stage at which to cut brome-grass for

hay is just after it has passed full bloom and is in the condition

known as the "purple." The i)ractice is, however, quite elastic in

this respect, as the grass makes hay of good quality when cut either

before or after this stage. No definite feeding experiments have as

yet been conducted to determine the value of brome-grass hay in

comparison with other standard hays or fodder, but general experi-

ence indicates that it is almost, if not quite, equal to timothy for

cattle (especially dairy cows), for horses not at work, and for sheep.

W[\e\\ properly cured it is very palatable and is relished by all

classes of stock, but on account of its laxative properties it can not

be recommended as a feed for livery horses or horses at hard work.

Different writers in discussing brome-grass disagree in regard to

its nutritive value as compared with a standard grass such as timothy.

Chemical analyses disagree also, and it is difficult to compare these

grasses, since the samples have been taken at different stages of

maturity and also under otherwise different conditions. The average

of analyses given in Bulletin 56 of the Iowa Agricultural Experi-

ment Station shows water-free samples of Bromus inermis to con-

tain 3.48 per cent of fat and 14.14 per cent of protein, and samples

of timothy under the same conditions to contain 4.83 per cent of fat

and 12.27 per cent of protein. These analyses indicate that the

grasses are near enough alike to be of equal feeding value. The

verdict of the feeder, however, is in most cases to be taken in prefer-

ence to that of the chemist, and it is doubtful whether brome-grass

will ever be considered quite equal to timothy as feed for stock.

Brome-grass is usually ready to cut for hay from the last of June

until the 20th of July, depencling on the locality. \Vhen conditions

are favorable, it is possible to secure two cuttings, the first about
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the last of June or early in July, and the second in September, The
securing of two crops depends almost entirely on the amount of

moisture and very little on the latitude, since in eastern Manitoba two

are frequently obtained. Except under irrigation, only one cutting can

usually be secured in the western part of the Dakotas or at the same

longitude in Canada. The first cutting yields more and is of much the

better quality. The second cutting, although nearly as tall as the

first when cut, consists mostly of leaves and makes very light hay.

The hay does not cure as easily as timothy and darkens rapidly if

allowed to get wet. Although this makes it unsalable, its feeding

value is not seriously impaired. Even when properly cured, how-

ever, the ha}'^ is of darker color than timothy.

Stacking is done with the ordinary hay-making machinery, and

when put up with reasonable care the stacks shed water well and will

keep for two years in excellent condition, with but a small quantity of

damaged hay on the outside. (See PL VI, fig. 2.)

As previously stated, in the third season of growth the maximum
yield is usually secured. After two crops are obtained the yield

rapidly diminishes. The average yield for the time the meadow is

profitable, which is three or four years, may be conservatively esti-

mated at 1| tons per acre. This Is the estimated average yield for

the entire region. On good soil and under favorable conditions yields

as high as 3 to 4 tons are not uncommon, especially when two cut-

tings a year can be secured.

Brome-grass hay is very little known on the city market and the

demand for it is entirely local. It commands a good price in sec-

tions where it is grown, and ordinarily sells for $2 to $3 a ton more

than native wild hay and for about the same price as timothy.

SEED.

There is a considerable quantit}^ of brome-grass seed produced

throughout the entire region under discussion, although it is grown

to the largest extent in the eastern part of the Dakotas, in Manitoba,

and in eastern Saskatchewan. The growing of seed in large quanti-

ties seems to have been more of an industry a few years ago than it is

at the present time. It should not be inferred from this that the

total quantity produced is not as great as heretofore, but that farm-

ers are growing it less for wholesale market and more for local use,

making its production more generally distributed. "Whether there is

actually less produced it is difficult to state; there is certainly less

imported than formerly. There are many farmers who have in the

past grown 100 acres, and even much more, for seed who at the pres-

ent time are raising little more than enough for their own use.
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Fig. 1.—a Field of Brome-Grass in North Dakota.

Fig. 2.—Stacking Brome-Grass in North Dakota.
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HARVESTING THE SEED.

The seed is mature and ready to cut from July 10 to August 1, and

the stajre of maturity is commonly termed the " brown " to distin-

guish it from the " ])urple,'' or the stage when the grass is cut for hay.

Haryestinjr the seed is a comparatively easy matter and differs yery

little from the harvesting of ordinary cereals. The binder and the

header are both used, but the former is the most generally employed.

Allien the binder is used the grass is usually cut as high as possible

and the bundles ])ut in long shocks to facilitate curing. They are

allowed to remain in shocks until thrashed. When the grass can be

cut sufficiently high a crop of hay is obtained from the stubble as soon

as possible after the seed is removed. This hay is of very fair quality,

as it contains a larije quantity of ijreen leaves.

While the binder is most commonly used in harvesting, heading

appears to be the best method. When it is used, almost all of the

grass is left for hay, which makes quite an additional yield fi'om the

meadow. After heading, the seed is put up in well-built shocks for

curing, and is usually left there from ten days to two weeks or even

longer. If conditions are exceptionally favorable, it is possible to

thrash directly from the header box. This is not frequently done,

since the thrashing machines are not usually ready at that time of

the year. The stubble is cut for hay as soon as possible after head-

ing, and yields on an average about a ton to the acre.

Occasionally the grass is cut with a mowing machine and put in

ordinary stacks for thrashing. This method is not considered

desirable on account of the waste and difficulty in handling.

THRASHING.

Brome-grass is thrashed with the ordinary machine having special

riddles and with the wind shut off from the fan to prevent the seed

from blowing over. Difficulty is often met with in getting the

cleaned seed to elevate properly in the machine, and in many cases

the elevator is removed and the seed delivered from the spout at the

bottom of the separator. The seed is likely to contain a great

amount of chaff and broken pieces of straw after thrashing. This

trash is sometimes quite difficult to separate from the seed, and it is

necessary to run it through a fanning mill. By withdrawing the

bundles from the cylinder after the heads have been thrashed, the

seed is kept comparatively free from straw and chaff. This method

involves much work and is hardly practicable where a large quantity

is to be thrashed.
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YIELD OF SEED.

The yield of seed is so variable, depending on the climate, soil, lay

of the meadow, and other factors, that it is difficult to estimate the

average quantity produced to the acre. From 250 to 350 pounds is,

however, a conservative estimate. Records of the Saskatchewan

experimental farm show the yield of brome-grass seed there to range

from 250 to 000 pounds. Experiments conducted at the Manitoba ex-

perimental farm indicate that the harvesting of a mature crop of seed

materially lessens the yield of either hay or seed the following year.

On account of the close sod formed by the grass after the first year

there are very few weeds present in the fields, and consequently the

seed when harvested is practically free from impurities and in very few

cases are there seeds of any other grasses in it. There is occasionally

a very small amount of seed of the grain nsed as a nurse crop and a

trace of cheat (Bromus secalinus) and slender wheat-grass {Agro-

pyron tenerum). The seeds of Bromus iner7nis are very similar to

those of the above species, the seeds of chess, especially, often being

mistaken for brome-grass seeds. (See PI. VII.)

STRAAV.

Wlien cut with a binder, the straw after thrashing is generally

stacked and used for feed. The quality varies largely with the

height at which the grass is cut, the length of time it stands in the

shock, and the care with which it is stacked after thrashing. If all

these conditions are favorable, brome-grass straw is about equal to

oat straw. At any rate, it makes very fair feed for wintering cattle,

horses, and sheep.

USE IN ROTATION.

One of the objections which farmers have to brome-grass is that

it is comparatively short lived and will not remain productive for

hay in a meadow more than three or four years. This objection is

not serious from the standpoint of crop rotation, but, on the other

hand, is slightly advantageous, since there is a general tendency to

grow one crop on a field for too long a period. Bromus inermis,

however, is not looked upon by farmers as a valuable constituent in

a crop rotation. This is due to the fact that it is considered difficult

to eradicate, and when ordinary methods are employed it takes about

two years to get it out of the field. Farmers desire something that

can be disposed of easily in one year or with one plowing, and con-

sequently are favoring slender wheat-grass (Agropyron tenerum),

which is now coming into popularity on this account.
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Seeds of Brome-Grass (Bromus inermis).

(Magnified six diameters.)
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PREPARATION OF BROME-GRASS MEADOWS FOR OTHER CROPS.

The breaking up of a brome-grass meadow and the preparation for

other crops is a very important matter. It has been found at the

Manitoba experimental farm that plowing the sod after a crop of hay

has been cut and the aftermath has made a growth of 3 or 4 inches

gives very satisfactory results. The plowing may be done the latter

part of June or the first of July and the sod back-set either in the

fall or early in the spring and put in condition for wheat or other

grains by disking and harrowing. If the aftermath is allowed to

grow to the extent above indicated, it assists very materially in rotting

the sod and also supplies additional humus. When the breaking is

done immediately after a crop of hay or seed is harvested, the sod does

not rot well, especially if the season is dry, and conse(|uently the

ground is in poor condition for a crop the following spring.

A method which has been found to be practicable, at least in the

eastern portion of the Dakotas, is to break early in the spring after

the grass gets a good start, then disk and roll thoroughly, and in June

sow to flax at the rate of about half a bushel to the acre. In this case,

unless the flax makes a good stand there will be some danger of the

brome-grass making a sufficient growth to become troublesome.

Where flax is a successful crop, it can follow brome-grass to good ad-

vantage. No matter what method is practiced, the grass is likely to

give trouble the first season on account of its persistence, but if prop-

erly handled Avill not be a serious menace. It is necessary in the drier

sections to break the sod when the moisture conditions are favorable,

whether in fall or spring, as it is very difficult to break and does not

rot readily. On account of the latter fact the sod requires consider-

able working in the sections of low rainfall.

MISCELLANEOUS USES.

The aggressive nature of brome-grass fits it for certain uses and

situations for which the common standard grasses are not adapted.

It is very valuable for putting heavy new land in condition for other

crops. The rich heavy soil of river bottoms, which are frequently

covered with a dense growth of weeds and brush, may be put in good

condition by seeding heavily after clearing and plowing. At the end

of two years the grass comes on to the exclusion of the weeds and

makes an excellent hay meadow.

There are certain classes of soil that after having been plowed for

five or six years become very loose and blow badly and are in poor

mechanical condition for ordinary crops. AVlien Bromus inermis is

grown on such land for a few years it adds a sufficient amount of
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humus tc the soil to return it to good condition. The grass is also

ver}^ valuable for preventing sandy land from blowing.

Brome-grass is an excellent crop for combating such weeds as fox-

tail, or squirrel-tail {HordeuTn juhatum), and on moist land, where

the latter flourishes, the former excludes it very effectually.

THE AGRICULTURAL EXTENSION OF BROME-GRASS.

Little has been done in the matter of extending the growing of

Bromus inermis farther east at the same latitude as its present region.

Experiments that have been conducted with it in various sections east

of ^Minnesota and north of Kansas indicate that it is worthj^ of exten-

sion. It will doubtless prove valuable on sandy soil in Wisconsin,

New York, and New England, but will probably be of use mostly as

a pasture grass and in mixtures with other grasses. In parts of Ohio,

"West, Virginia, Pennsylvania, Maryland, and Virginia where tested

it has shown considerable promise. South of these States it is of

questionable value.

Brome-grass should be given a thorough test as a sand-binding

grass along the Lakes and near the seacoast, as its extensive root

system and its ability to thrive on sandy land make it well adapted

to such situations. Some very striking results have been obtained

with it on sandy soil on the upper peninsula of Michigan. Under
similar conditions in Wisconsin its value, especially as a pasture

grass, has been quite thoroughly demonstrated. In these States it is

said to be at least ten daj^s earlier for pasture in the spring than the

ordinary standard grasses.

^Miile the thorough testing of brome-grass by farmers in the States

mentioned is strongly urged, its use on a large scale is not considered

advisable until its value as compared with the standard grasses com-
monly grown in these States has been more definitely demonstrated.

SUMMARY.

Brome-grass {Bromus inermis) is at present of most importance

in the Dakotas and sections adjoining these States, but is grown to

some extent throughout the general region from Kansas north to the

Canadian boundary and west to the Pacific coast. Its importance

in the timothy region is as yet \Q.vy limited.

It is the common practice to sow the seed in the spring about the

1st of April, or as soon as the weather is favorable. One bushel of

14 pounds is considered a sufficient quantity to produce a satisfactory

stand, and good results are obtained with 10 to 12 pounds. Heavier

seeding is recommended in sections where the grass is being tested or

where it is intended for pasture alone.
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Under ordinary conditions a bronie-grass meadow remains produc-
tive from three to four years, after which it becomes Avhat is com-
monly called " sod-bound." The meadow can be successfully renewed
by breaking the sod lightly, the time of breaking depending largely

on the annual rainfall.

Mixtures of brome-grass with other grasses and clovers have
proved very satisfactory as far as they have been tried. Timothy,
slender wheat-grass, orchard grass, meadow fescue, alfalfa, and red
clover are used in these mixtures.

Brome-grass is a valuable general-purpose grass, but is much better

adapted for use as pasture than for hay, as it furnishes a large amount
of grazing, especially in the spring and late in the autumn. The yield
of hay which it produces is good and the quality very satisfactory.

The seed habit of brome-grass is good, which makes it compara-
tively easy to harvest and thrash. Average yields of about 300
pounds to the acre are obtained.

In crop rotation brome-grass has not as yet become well established,

and by some it is looked upon rather unfavorably on account of being
somewhat difficult to get out of the land. Good crops, however, are
raised after it, and it adds a considerable amount of humus to the soil.

It is often difficult to prepare brome-grass sod for succeeding crops,
as it does not rot readily, and for this reason it is necessary to backset
after breaking. The time of breaking depends on the rainfall.
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